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NEW YORK, JANUARY 16, 1895. 


N. E. L. A.—The next annual meeting of the 
National Electric Light Association will be 
held at Cleveland, O., February 19-21, 1895. 
Every concern interested in either lighting or 
railway work should be represented in the 
membership of this body, and should have at 
least one representative at the Cleveland meet- 
ing. The Secretary is Mr. Geo. F. Porter, 136 
Liberty street, New York. 


EDITORIAL NOTES. 


Toronto The city of Toronto has set an 
Bribery example worthy of being followed 
Matters. by many other municipalities in 


making a thorough and judicial investigation of 
the charges of bribery and corruption brought 
against her Board of Aldermen. The investiga- 
tion has covered several weeks, and the results 
have been tersely given in Judge MacDougall’s 
reports to the Mayor. 

The part of this report which we reproduce 
this week reads, in view of present prices and 
conditions in the electrical trade, like ancient 
history; yet it is only a little more than two 
years old. In that two years what changes have 
taken place ! 

The price of railway apparatus now is down to 
very near the figure which the G. E. Company was 
ready to pay then as a bribe to two Aldermen for 
each equipment sold. This drop in price is not 
a cause for rejoicing, but there is ample cause for 
itin the fact—and it is a fact—that the days of 
giving bribes to secure contracts are about over. 
Tuere may occasionally be an isolated case, but 
the disease is practically eradicated. 

The Thomson-Houston Company, the great 
exemplar of bribery and corruption, and its suc- 
cessor, the G. E. Company, conducted on similar 
lines, have come to grief. And the one funda- 
mental cause for their failure was their dishon- 
esty. Agents were instructed to give bribes; 
their expense accounts were passed by the presi- 
dent of the company, C. A. Coffin. It did not 
take these agents long to learn that bribery 
could be worked both ways, and they were soon 
accepting bribes to use their efforts to make un- 
businesslike trades for their company. Once 
aware that their employer was fully cognizant of 
the roguery practised, they did not fear exposure 
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in their own company. They knew they were 
safe—and they were. A special agent of the 
company has stated as a solemn fact, within a 
week, that in his long experience he never had 
reported that an agent was stealing from the 
company without seeing that agent not only re- 
tained but his salary raised within a month after 
the report. 

The cause of the G. E. Company’s failure is 
laid upon the district office plan. The plan itself 
was all right. But when every man in those of- 
fices knew that there was rottenness and corrup- 
tion just above him, why should he hesitate to 
line his own pocket? What incentive was there 
to work for the best interesta of his company ? 

If the policy of the company had been honest 


-its failure wonld have been less marked and 


would have created more sympathy. 

It is pleasant to know that this plan of 
business has been succeeded by something bet- 
ter, even if less money is made by the selling 
companies, True, the reminders of it have not 
yet passed out of sight. B. E. Sunny is still in 
charge of the Chicago office of the G. E. Com- 
pany—an office where fights over the spoils 
among employees became matters of public 
knowledge. C. A. Coffin, the head of the entire 
system, without whose knowledge it could not 
have been carried on for one month, is still the 
president of the company. 

ELEcrRricity does not desire to take to itself all 
the credit for the improved and more honorable 
conditions of trade; but we are proud that our 
share in the reform has been conspicuous and 
creditable. It was the knowledge that ELECTRI- 
CITY was ready to print the facts, more than any- 
thing else, that has led to the discontinaance of 
the policy of bribery asa means of selling goods, 


* XK * 


Tue Cataract General Electric Company are 
making another effort to secure the repeal of the 
law authorizing the Superintendent of Public 
Works to make further grants for transmission 
lines along canal lands. The grab which this 
company worked through rests already under 


something worse than suspicion, and we doubt if 


the present Legislature will care to be mixed up 
in the matter. 
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General There have been, so far as we know, 

Electric. no answers published to the ques- 
tions propounded in these columns last week to 
the Board of Directors and officers of the G. E. 
Company, yet they all must be answered, and 
before many weeks. l 

Amid all the rubbish given out to the tinancial 
agencies and to the press, there occasionally ap- 
pears something which sheds a little light on tke 
intentions of the directors in regard to reorgan- 
ELEOTRICrrW does not need this infor- 
mation. Two or three weeks ago we stated their 
intentions as to the kind of report which will be 
issued in April. Last week Kiernan's Agency 
gave out the following: 


ization. 


The committee of General Electric directors appointed 
at the last anoual meeting to consider the advisability of 
reducing the capital stock of the company is expected to 
render its report at the annual meeting in April. 

It is understood the committee will report in favor ofa 
reduction of $13,000,000 to $15,000,000 in the common stock. 

The company will close down its works the latter part 
of this month for a week or so totake inventory. Officials 
say the annual report will make a very good showing. It 
is even believed in some quarters that 38% per cent. was 
earned on the common during the calendar year. 


The first part of the above is only partially 
correct, the inference deducible from the latter 
part is totally incorrect. 

And if any attempt is made this year to issue a 
false report of affairs, as was done in the two 
preceding reports, it will be a dangerous proceed- 
ing for the responsible parties. There are stock- 
holders who feel that they have been humbugged 
long enough, and who propose this year to know 
the facts. The annual meeting in April next will 
not be a cut-acd dried affair. There will be a 
lively time at best, and it will not be safe for the 
man who offers the report to say that he has 
come unprepared to answer questions. There 
will be many questions to answer, and they will 
either be answered at the annual meeting or in a 
court-room soon afterwards. 

The General Electric Company has nearly run 
its course; it cannot exist much longer under 
present conditions and preseut management. 
Would it not be well for those directors who can 
prove the innocence of their connection with the 
scheme to come forward and make their excuses 
to the public for allowing their names to be used 
to hambug investors? The responsibility for all 
the deceit and misrepresentation rests some- 
where. Where does it rest? -Speak up, Mr. 
Coster, Mr. Twombly and Mr. Coolidge. 

Can any one be expected to believe that the 
company has made any money this year? When 
the facts are clearly presented from the books, 
as they will be sooner or later, it will be shown 
that Execrricity’s statement was correct; that 
the reduction in assets for the year is greater 
than the debts paid and bonds retired, and that 
the cash has not increased. 
easily be explained away. 

The ultimate total collapse of the organization 
is inevitable, and it will be welcomed by those 
having the best interests of the industry at 
heart. It means that bribery and general thiev- 
ing have no place in the conduct of a commer. 
cial enterprise; that the public has placed the 
seal of emphatic disapproval on the methods 
adopted-to sell goods, on the ‘plan of financier- 


This fact cannot 


irg, and upon every important feature of the 
company’s management. i 
The air will be clearer when every vestige of 
the present management has been eliminated. 
* K * 
The The Progressive Age, an advo- 
Welsbach cate of the gas interest, has st- 
Light. 
recently printed in ELECTRICITY against the 
Welsbach light. Our 
ELECTRICITY of manufacturing testimony, and 
prints denials from Mr. E. P. Gleason and Presi- 
dent Gawtry of the Consolidated Gas Company 
of the interviews ascribed to them in our article. 
We have manufactured neither interviews nor 
news. 
When our Welsbach matter had been prepared 
by the editor, having no member of the staff at 
liberty to make a tour of the city for the purpose 


tempted to auswer the argumeuts 


contemporary accuses 


of securing interviews, we engaged Mr. G. Wil- 
fred Pearce, a newspaper mar of some experi- 
ence, to do that work for us. is interviews 
were accepted as genuine and paid for by us at 
If those of Messrs. Gleason and 


Gawtry were bogus, Pearce is convicted of the 


regular rates. 


worst offence known among newspaper men, and 
is not likely to have an opportunity to swindle 
anyone else in like manner. 

Our apology and this explanation is cheerfully 
made to these gentlemen, which we hope will be 
accepted in the spirit in which they are offered. 

Asto the Progressive Age, however, we have 
this to say, that it makes absolutely no reply to 
our arguments against the Welsbach light. It 
makes an exceedingly awkward and puerile at 
tempt to evade the question by saying: We lack 
both space and the incentive to attempt to set 
our contemporary straight ; possibly we may en- 
tertain the thought that it prefers to continue in 
its present course, in keeping with the old saying 
‘None so blind as those that will not see!“ Nor 
have we a desire to give to our friend elementary 
instruction in chemistry, therefore we leave its 
minor criticisms on that score to turn to more 
(‘The emphasis isours.) And 
then it devotes twocolumns of matter to calling 
our attention to the two fraudulent interviews 
above referred to. For this latter service and 
the opportunity to set ourselves right we are un- 
der great obligation to our contemporary. But 
let us look at its argument (?): It quotes the old 
saying that there are none so blind as those 
that will not see.” Wequoted the report of the 
Municipal Council at Vienna (the birthplace of 
the Weisbach light) when considering the propo- 
sition tointroduce the light into the schools as 
follows: 


serious matters.“ 


that, besides, the glare and color 
of the light attacked the retina of the eye, es- 
pecially at the commencement. 

‘‘Conformably with this report, it was decided 
by the referendum to decline to permit the in- 
troduction of the Auer incandescent burner into 
the schools.” 

It would seem from this that our contemporary 
when discussing the Welsbach light would better 
have paraphrased the quotation somewbat and 
made it read There are none so blind as those 
who have habitually used the Welsbach light.” 


As to teaching us elementary chemistry, the 
idea is almost as amusing as it was for the Pro- 
gressive Age to print as arguments statements 
from three difterent authorities (?), one of whom 
flatly contradicted himself on a vital point, and 
then described his methods of arriving at unreli- 
able results, another of whom disagreed with the 
first, and the third who bent his energies to 
prove that carbonic oxide gas was not poisonous 
anyway. The same energy expended in the 
same way to prove that arsenic or prussic acid 
are not poisonous would be quite as effective and 
certainly quite as appropriate, since the burden 
of the first two quotation» was to prove that no 
carbonic oxide existed. 

Such trifling facts as that the light tends to de- 
stroy the sight of those who use it, that its products 
of combustion tend to destroy the health of those 
who sit under it, that the cost of renewals ex- 
ceeds that of any other artificial light known, and 
that the care required exceeds that required to 
keep a kerosene lamp in good order, are unworthy 
of the attention of our contemporary —so it says. 
We think the Progressive Age did the best it 
could do, however, in ignoring the facts and at- 
tempting to divert attention from them. 

„ * * 
It is not too early for those 
is the Matter who are anxious to secure 
with New York? the 1896 meeting of the 
National Electric Light Association for New 
York City to begin the work which wil] convince 
the members that this is the proper place for that 
year. 

ELECTRICITY is confident that a majority of the 
members would look with favor upon New York 
if the arguments were properly presented. We 
can offer them all that can be had in any other 
city and a great deal more. 

An entertainment fund could be raised large 
enough to distinguish New Yorkers as hosts; the 
Grand Central Palace could be secured for ex- 
hibition purposes, and no other building in the 
country could excel it for the purpose. 


What 


New York wants the meeting, and if she tries 
to get it she can win. 


Thomson Regulator Patent Void 


Suit Decided in Favor of Western Electric 
and Sperry Companies. 


(Special to ELECTRICITY.) 


Cuicaao, Jan. 14.—In the long fought suit of 
the Thomsou- Houston Company vs. Western 
Electric Company. for infringement of the Thom- 
son Regulator patent, Judge Grosscup has de- 
cided the Regulator patent void on the ground 
of no invention in view of the admitted state of 
the art at the time the patent was issued, 1883. 
He decides that a higher degree of mechanical 
and inventive skill is expected and required in 
the electrical field than in other lines. The de- 
cision overrules that of Judge Colt in the Citi- 
zens’ case at Boston. 


This case had been in litigation for four years 


and is a decisive victory for the independent 
companies. 


Followed by a favorable decision in the Bate 
case, the General Electric Company will be left 
without a leg to stand on. 

ELECTRICITY extends congratulations to the 
defendant companies, who have fought quietly 
and persistently, and to Messrs. Barton & Brown, 
who have conducted their clients to victory. 


JAN. 16, 1895 


—— 


Under the Searchlight. 


Views and Opinions on Timely Toplcs. 


Tod Much Johnston. 


Mr. W. J. Johnston, publisher of our padded 
contemporary, the Electrical World, who has 
done all in his power to degrade the profession 
of journalism, to bedevil not only the electrical 
newspaper business but the entire trade, has 
lately deluged advertisers with bushels of circu- 
lar matter which it is difficult to believe could 
be prepared by a sane publisher. | 

He has been tolerated too long, and we submit 
that itis time for those who patronize his paper 
to give a little thought to the subject of the man 
and his methods. 

For years he has carried along nearly all the 
bankrupt concerns in the business, depending 
upon his good-paying customers for enough 
profit to enable him to carry without returns all 
their dead-beat competitors. The pages of the 

World are full of these concerns, many of whom 

have not paid a dollar in a year. Once ina 
while, when one of them fails, we learn the facts 
beyond dispute. Not many months ago one of 
them offered to give ELECTRICITY an advertise- 
ment on the same terms as he got from the 
World. he said be had not paid a dollar in three 
years. He said, also, he had tried the Electrical 
Review, and they had not treated him fairly— 
they sued him for his account when long over- 
due. 

Let any sound concern, in any line of business, 
scan the pages of the World, and see if most of 
its bankrupt competitors are not occupying 
equally desirable positions with its own adver- 
tisement. 

Can any other publication be found offering 
such insults to legitimate advertirers ? 

Puffed up with the idea that he has made the 
trade what it is, he now invites people to drop 
all other papers and give to the Wurld ALL their 
patronage. Does he suppose that the trade can 
be made to forget that the other journals have all 
done important work in extending the scope of 
the business ir spreading the knowledge of the 
art ? 

Does he stop to think that he cannot find one 
successful advertiser in the world to subscribe to 
his theory that advertising should be done in one 
publication only ? The subject is scarcely worth 
ten lines of argument. 

He has sent out volumes of lying statements, 
which grow bolder and more absurd every 
week, ö 

His map showing circulation by States has not 
a correct figure in it. His statement of total 
circulation is a lie, and we challenge him to pro- 
duce the. names of 4,000 paid subscribers—people 
who have paid an annual subscription to the 
Electrical World within twelve months. 

We will wager $200 that he cannot produce 
this list, the winner to pay the $400 into the 
treasuries of the A. I. E. E. and the N. E. L. A., 
evenly divided. 

He has done nothing but insult the people 
who have made him what he is since the time 
when he sold out the telegraph operators, whose 
support had made the existence of the Operator 
possible, 

Having received severa] orders to di3continu 
the advertisements of those who could no longer 
endure his insulting letters, he answers them 
that he is glad they quit, that it is just too sweet 
for anything to be rid of them: this to the 
largest and best paying advertisers in the trade. 

It is time for a great many men to ask them- 
selves the question, Can we continue to patronize 
the Flectrical World and maintain our self- 
respect ? 


ELECTRICITY. 


An Electrician’s Heinous Crime. 


His Severe Sentence. 


Judze.—You are an electrician, you say, and you have 
been convicted of stealing a copy of ELECTRICITY from 
your employer’s desk before he had time to read it. 


Prisoner.—True, your honor, I could not walt. 


Judge.—The offence is a serious one and is occurring too 
often. You are sentenced to solitary confinement for six 
days and to read the editor: al page of the Electrical World 
twice every day. And may God have mercy on your soul. 


& K ~% 
Can This Asset Be Marked Up P 


The hooks of the G. E. Company show that 
they hold $119,000 securities of the Ottawa (III.) 
Street Railway Company. 

The company has lateiy taken in about $18 per 
day or about one-half to one-third of operating 
expenses. They have now served notice on the 
Mayor that they will cease running cars and 
their franchise will be surrendered. The equip- 
ment is worthless except for junk. 

Can this asset be marked up towards correcting 
the $12,500,000 impairment of G. E. capital ? 


yY „ * 


Tue following has been received from an ad- 
vertiser. The full page advertisement referred 
to appeared in a recent issue of the Electrical 
World: 


‘ro the Publisher of ELECTRICITY. 

DEAR SIR: Your favor of the 10th Inst. received; the 
matter of full-page advertisement to which you called our 
attention was not authorized. 


„& „ * 


A GENTLEMAN who has played a leading part in 
the development of the electrical business for 
fifteen vears writes as follows : 


My DEAR GREENE: 

The last number Of ELECTRICITY was a soaker. I wish 
you would send acopy tomy office regularly. We will 
burn ’em up yet! 


— rr ere IMM 


General Electric, 


What is Said of It Nowadays. 


Notes and Comments from Various Sources. 


(From the Evening Advertiser, January 9.) 


The stockholders of General Electric will do well to 
bear in mind several basic facts concerning their company 
which are in danger of being obscured. The firat of these 
facts is that, while it is perfectly true that one-half of 
their stock represents nothing at all, except presumably 
some shadowy kind of item which might be described as 
„good will,” nevertheless their stock is entitled to the 
reversion of the company's future earnings. If the com- 
pany can earn in a bad year, such as the year ending 
December 31, something on the stock, it matters very 
little whether one-half of that stock represents practi- 
cally nothing of book value, or whether itis represented 
by real as-ets. The stock of an industrial company is 
valuable only for its earning power. 

This impairment of General Electric capital is by no 
means 80 vitally important as has been generally thought. 
It represents, no doubt, a dead and irrecoverable loss. No 
doubt tbe symmetry of the balance sheet would be much 
improved by the cutting in two of the company’s capital 
stock, and elimination of the debit to profit and loss. How, 
nevertheless, can such an operation impair the earning 
power of the remaining half of the capital stock? What 
does it matter to the stockholder whether he receives, for 
example, 4 per cent. on $100 of stock or8 percent. on $50 
of stock ? Would not the stock market estimate the $50 
of stock at precisely the same value as the $100 in sucha 
case ? 

The facts of the case, aß far as General Electric is con- 
cerned, the Comercial Advertiser belleves to be as fol- 
lows, and it bas what it considers good authority for the 
statement. The electrical business in this country, partly 
by extreme and bitter competition, chiefly at the hands of 
an extremely well equipped company, viz, Westinghouse, 
has beeu brought to a state of minimum profits. ‘This is 
especially true with rezard to street ratlway equipments. 
Naturally, the General Electric Company has suffered the 
loss of considerable business, Oving to its financial weak- 
ness at the cri.ical moment, and has been obliged to take 
whatever business was left at very low prices. Notwith- 
standing this, however, the statement is made by an of- 
ctal or the company that the earnings during the year 
Just closing would have been sufficient to pay something 
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like 4 per cent. on the stock. If this is true, and there 
ought to be at least a fair chance of its being true, it 18 
evident that, partially crippled as the concern was. it 
is still able to do business at a profit in bad times. If it 18 
not true, it is to be presumed that the annual report will 
show what is the truth. 

The object of these remarks, as already stated, is to ad- 
vise stockholders to wait for the annual report before 
parting with their stock. 

For some weeks past there has been a good deal of talk 
about a newspaper attack shortly to be made on the Gen- 
eral Electric Company. Short sales of the company’s 
stock have been made in the market, possibly in conuec- 
tion with this, the majority of these having been made 
three weeks ago. The murder is now out in the shape of 
a long criticism of the company’s affairs in the trade pa- 
per known as ELECTRICITY. 

It is unnecessary for present purposes to assume that 
the proprietors or the editor of ELECTRICITY have been per- 
sonally concerned in the bear” attack on the stock. As 
far as argument about the matter goes, it is assumed that 
the article in question is simply an honest endeavor to tell 
the public what ELECTRICITY cor siders to be the real facts 
of the case. With so much by way of premise, it seems 
advisable to say afew words of warning tothe public in 
general and the stockholders of General Electric in partic- 
ular. In a word, stockholders in the General Electric 
Company are hereby advised to disregard absolutely and 
entirely all information concerning their company that 
may be published between now and the date of publica- 
tion of the company's annual report. There is sufficient 
doubt existing with regard to much of this alleged inror- 
mation to make it advisable that nobody should attach very 
great importance thereto. The last annual report of the 
company was, on the whole, fairly satisfactory in point of 
detail and completeness. ‘here was no clear evidence of 


‘the facts having been covered up. There was very clear 


evidence that a leaf had been turned, as far as the com- 
pany’s methods of business were concerned. Since that 
time, of course, there has been a period of intense depres- 
sion in the electrical manufacturing business, as indeed 
in all other manufacturing businesses. 


The financial writer of the Advertiser con- 


cedes the independence of Exgorricity in its 


comments on the G. E. 

We regret that we cannot extend to him the 
same courtesy. Either his knowledge of the 
subject is so limited that he has no business to 
write a line for any paper in regard to it, or, if 
knowing better, he has been persuaded by the 
company to print the veriest nonsense in the 
hope that its publication will prolong the oppor- 
tunity for the insiders to manipulate the stock 
and get completely rid of their holdingsin ad- 
vance of the annual meeting in April. 

ELECTRICITY merely gave last week and the 
week before advance news of what will be public 
matter after the annual meeting. We shall con- 
tinue to give such advance news. We have been 
for over two years three months in advance of 
all competitors in reporting the actual condition 
of this company's affairs. : 

The Advertiser accepts the statement as cor- 
rect that the company has earned some money 
this year. 

Yet the statement is flatly false. 

A record of the transactions for the year would 
show that the treasury assets sold and old ac- 
counts collected amount to far more than the — 
bonds retired and debts paid, and that the cash 
on hand has not increased since January 81, 1894. 

In addition to this there was a loss during the 
year of over $2,000,000 by the drawing out of the 
Ft. Wayne Company, the loss of the feeder and 
main patent, the expiration of the incandescent 
lamp patent. Where are the profits ? 

The astute financial writer chatters about the 
d fference between receiving 4 per cent. on $100 
of stock and 8 per cent. on $50 of stock very like 
an up-country farmer discussing the Govern- 
ment currency problem. 

He does not seem to know that the capital is 
impaired, that the marking upof present assets 
to cover this impairment would land the men who 
tried it in the penitentiary, and that no dividend 
of any kind can be paid while this impairment 
continues even if the company were earning 
money, which they are not. He should consult 
the New York State statutes. 

The stockholders of G. E. will get no dividends 
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in this century or the next without a scaling 
down of the stock. 

This scaling down is already decided upon, and 
we suppose the average New York and Boston 
daily paper financial editor will learn it after the 
event by reading his Schenectady, Amsterdam or 
Podunk exchanges. 

What daily paper will gather to itself honor 
and credit by first presenting the true story of 
G. E., its present condition and future prospects ? 


The Electropaise. 


A Defender of the Humbug. 


To the Editor of ELECTRICITY. 

Deak Siz: This letter was written some time ago, but 
when you ceased agitation of what you were pleased to 
call ! Electro-Medical Fraud,” I thought it best to drop the 
matter; but since you have began anew by copying an 
extract from a foreign prejudiced paper 1 consider it my 
duty to enter my protest against your indecent articles 
headed Electro-Medical Fraud,” which I hope you will 
have the fairness to publish. 

I would not be guilty of replying to your vile and venal 
articles in the spirit and tone in which they were written, 
nor would it be gentlemanly for me to seek to say through 
your own publication thatthe attack you made on the 
Electropoise and the Electrollbration Company exposes 
your ignorance and shows a lack of information as well as 
a lack of intelligence on the subject you fain would dis- 
cuss; nor would it be in good taste to call you a fool be- 
cause you happen to be an editor; nor would it be courte- 
ous to say that as an apprentice journalist you were seek- 
ing notoriety as a scientific writer ina slander suit in 
which you were incapable of losing anything, and per- 
chance increase the circulation of your publication; but I 
will say that. in my judgment, you have shamefully 
abused the privileges of a free press in attacking in & 
scandalous and libelous manner honorable men and criti- 
cizing a subject which you have not tried to comprehend. 

I wish to say that Iam in no way connected with the 
Electrolibration Company, nor does this letter emanate 
from any suggestion of the company; so that what I may 
say reflects no opinion of the Electropolse people, nor are 
they responsible in any measure or in apy way fcr the 
opinions of this letter. 

There was a time when I did not only disbelieve in the 
therapeutic properties of the Electropoise, but regarded 
it as the rankest humbug. I looked on the credentials 
and recommendations published by the company as 80 
many acts in a farce to humbug the credulous and draw 
dollars from the pockets of sick and afflicted people who 
were willing to try almost anything to restore health. I 
saw it advertised in the leading magazines and weekly 
publications and especially in the Litery (sic) Digest, and 
every time I saw the advertisement it added more and 
more to my disgust for the Electropoise, and when in this 
disgusted condition, when I was prejudiced almost be- 
yond the power of conviction, my attention was called to 
its wonderful powers by a warm personal friend, and one 
in whom I had the greatest confidence, a gentleman at 
the very top of his business in knowledge and capability, 
Mr. John W. Rhines. 


Then follows a long eulogy of Mr. Rhines, a 
description of his case, a first-rate puff for Funk 
& Wagnall’s new dictionary, a good adver- 
tisement for Mr. Rhines’s patent voting machine 
and a description of another so-called cure—in 
all about enough of matter to filltwo of these 
columns, 

The letter then proceeds: 


Now, Mr. Editor, the two cases above cited are two ef- 
fects that you will not deny, or dispute, whatever may be 
the case, and it is for you now as a scientist to show the 
cause apart from Electrolibration, but these are twocases 
which you cannot answer, as you did, or rather as you 
tamely tried to answer, the Brooklyn correspondent, for 
science will not accept such an answer. Ridicule and 
reason are not synonymous terms, and while you may 
have thought buffoonery was the best method to dismiss 
asubject which seemed to you ridiculous, because igno- 
rant and unwilling to be convinced of its therapeutic 
qualities, it shows plainly elther the lack of a scientific 
mind, or a determination not to investigate. You, posing 
as a writer on scientific matters, should have been the 
last one to use ridicule and sarcasm for reason in answer- 
ing a gentleman who was, in all sincerity, inviting you to 
investigate a subject onthe side of which there is the 
greatest preponderance of evidence as to its healing 
merits, and which was of vital importance to the general 
public as well as the scientific world. 

Now, sir, if you are writing in the interest of electricity 
endeavoring to lead men to a knowledge of the truth 
along the avenues of science, secking to enlighten the 
masses in the hidden and unseen forces of Nature, take up 
those two cases, and prove to the individuals themselves 


ELECTRICITY. 


and to the satisfaction of their friends that Electro- 
libration had nothing to do with their healing. or else 
back down and say that your articles were the production 
of immature refiection—but, remember, when you take up 
those two cases, you have staring you inthe face two ef- 
fects which by no process of reasoning you can deny, and 
every effect must have a cause. Respectfully yours, 
Tanos. M. SMITH. 
28 Chestnut Avenue, Jersey City, Jan. 4, 1898. 


Our correspondent is evidently not accustomed 
to writing for publication, but in his evident 
honesty and sincerity his verbosity and faulty 
style can be forgiven and overlooked. We will 
also undertake to say a few words in reply, even 
though his methods of expression are not those 
bestcalculated to draw them forth. 

In the first place, we have never attempted to 
discredit the honesty or genuineness of the tes- 
timonials given in behalf of the Electropoise. 
Honest testimonials of this kind, for quite as 
worthless agencies, are as old as history. 
Hoodoos and incantations, amulets and charms, 
faith-cures and mental healing, have been potent 
in all ages,and a belief in them has in the past 
been incorporated in all religions. The effect 
of such things upon patients is well understood 
by the medical profession, and resort is often had 
to bread pills and such like remedies, with results 
that would be surprising to one who did not un- 
derstand the effects of purely mental agencies in 
combating disease. While confidence in the 
physician and in his remedies is often a most 
important factor in the success of a treatment. it 
is not always essential, for we see patients daily 
recovering where confidence is entirely lacking 
in both. They often recover in spite both of the 
remedies and of the doctor. When a patient 
recovers after a treatment with bread pills, or 
teaspoonful doses of pure water, it is useless to 
argue with him that the recovery is not due to the 
treatment. A reasonable man may be convinced 
when you tell him that he has been taking some- 
thing that he knows could have no effect what- 
ever, but there are some who will not believe 
even then. This state uf mind is well illustrated 
by the story told of a patient suffering with 
monomania. He was perfectly sound and 
rational in all respects but one, and that was 
that he had the hallucination that he was dead. 
No argument could convince him that he was 
not dead, and finally in desperation his physi- 
cian said: Now you will admit, won't you, 
that a dead body can't bleed?” ‘‘ Yes,” replied 
the patient, I will admit that a dead body 
will not bleed.” Very well,” said the doctor, 
taking out his scalpel and making a slight in- 


cision in the patient’s arm, and pointing triumph- 


aptly to the flowing blood, that proves conclu- 
sively that you are not dead.“ No it doesn’t,” 
quickly replied the patient, ‘‘it only proves 
that I was mistaken, and that a dead body can 
bleed.” 

We have no desire to convince Mr. Rhines, 
or any one else, that he is not cured. If he 
has recovered and is now well, we are glad, of 
it, and it matters not to him or to us whether 
the recovery was preceded by a dose of bread 
pills or the Electropoise, but it does matter to 
suffering humanity whether those bread pills 
cost a fraction of a cent or $25. 

If there be virtue in the Electropoise, then its 
virtues should be made known throughout the 
land, and Exectricity should be crowned as a 
benefactor to mankind for having given specific 
directions how the instrument can be made at 
home at a cost not to exceed half a dollar. 
If it be good, then its manufacture should be 
encouraged for the benefit of suffering humanity, 
and there is nothing now to prevent its manufac- 
ture and sale by anybody. It claims to be pro- 
tected by U.S. patent. We have shown thatthe 
Electropoise as made and sold is not made ac- 
cording to that patent, and that this claim 1s 
therefore fraudulent. 
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It is claimed that the Electropoise polarizes 
the body when applied. We have shown that 
it does not and cannot polarize the body as 
claimed, and that therefore this claim is a 
fraud. 

It is claimed that this polarization causes a 
concentration of the atmospheric oxygen upon 
the polarized surfaces. We have shown that no 
polarizationof any kind, however strong, causes 
such concentration of oxygen. This claim is 
therefore fraudulent. 

It is claimed that this concentrated oxygen, 
acting upon the surfaces of the body renews and 
revivifies the blood, etc. We have shown, ac- 
cording to the best knowledge of the day. that 
concentrated oxygen can have no perceptible 
effects when thus applied. This claim, there- 
fore, has no foundation in fact. 

It is claimed that its benign influences are 
all primarily due to thermo electricity by in- 
duction.” We e have shown that there is no such 
thing known to science as thermo electricity by 
induction.“ any more than there is a white that 
is black. This foundation claim is therefore a 
fraud. 

It was claimed by Du Bois that the Smithso- 
nian Institution had given them a typewritten 
letter certifying to the high scientific value of 
the discovery of the Electropoise. We have 
shown that the Smithsonian Institution never 
gave apy such indorsement, and Du Bois now 
admits, we understand, that he has no such letter. 
This claim is therefore a fraud. 

In fact, the whole business of the Electropoise 
is fraudulent, and we credit Du Bois and those 
with whom he is associated with too much sense 
not to know that it is fraudulent. 

It is probable that many if not most of the 
proprietary medicines sold on the market are 
compounded after recognized formulas that have 
merit in certain classes of disease. So far as they 
are sold and used for these diseases they are 
legitimate. But the moment they are sold as 
cure-alls, to alleviate all the ills that flesh is heir 
to, that moment the business becomes a fraud 
and ali those engaged in it guilty of abetting a 
fraud. No one questions the merit of Jenner’s 
discovery of the efficacy of inoculation against 
smallpox, but if anyone prescribed vaccination 
as a remedy for cholera, scarlet fever and deaf- 
ness he would be guilty of malpractice. 

The Electropoise has the same merit as the 
buttons on one’s coat—no more. But granting 
that it has genuine merit, it is an insult to the 
intelligence of the nineteenth century to offer it 
as a cure for such diverse diseases as aphonia, yel- 
low fever and physical deformity. The Electro- 
libration Company, like human vultures, are 
preying upon the credulity of the poor, the sick 
andthe unfortunate, and are waxing rich through 
their necessities. Unfortunately for our boasted 
civilization, a large portion of the religicus press 
is abetting this fraud for gain and bringing scan- 
dal upon the church. Funk & Wagnall’s Liter- 
ary Digest is abetting this fraud. Harper’s, 
Scribner's, the Cosmopolitan, the Review of 
Reviews are all prostituting their columns to 
the propagation of this imposture. These may 
seem like strong words, but the editors of those 
papers are not fools, and nobody buta fool would 
believe all the claims made for the Electropoise 
genuine. 


A London journal says that since the introduc- 
tion of electric light public performers are able 
to preserve their voices in better condition, and 
are 50 per cent. more often in good voice. They 


are cooler, do not perspire, and are not husky 
while singing or acting. The atmosphere is bet- 
ter and the equal temperature of the whole build- 
ing has greatly diminished the risk of taking 
cold. Their throats are not parched and their 
voices not injured so much as in houses where 
gaslight is used. 


JAN. 16, 1895 


ELECTRICITY. 


Popular Electrical Science. 


VIII. 


The Telephone—An Explanation of Its 
Modus Operandi—The Musical and Speak- 
ing Telephones and Their Essential Differ- 
ences Described. 


BY NELSON W. PERRY, E. M. 


The telephone has been with us so long and 
come into such general use that we have ceased 
to marvel at its performances, aud yet if we but 
consider for a moment the character of the ser- 
vice whichit performs, and the extreme simplicity 
of the mechanism by which this service is ren- 
dered, we must stand in aweof this wonderful in- 
vention— wonderful not alone for the service it is 
able to render but also for the extreme simplic- 
ity by which extremely complex results are at- 
tained. The invention of the telephone, too, stands 
almost unique among inventions, in that it sprang 
into being almost full-fledged and complete, 
Almost all other important inventions in their 
perfected forms have been a growth, und have 
only reached their present perfection through 
many successive steps of improvement, to which 
many brains and hands have contributed. Not 
so with the telephone. The principles upon 
which the first instruments were made are rigor- 
ously adhered to in the best instruments of to- 
day, and although the modern instrument is 
better than that which was first given to the 
world, the improvement is due chiefly to better 
mechanical workmanship, a better knowledge of 
electro magnetic induction, and a better adapta- 
tion of the means to the desired ends. 

The electrical transmission of simple soundsor 
musical notes was an accomplished fact long be- 
fore the speaking telephone was known, and was 
accomplished in this way: If a diaphragm of 
iron were held before the poles of au electro- 
magnet, and the current turned on in the coilsof 
the latter, it would attract the diaphragm to it 
and hold it in a concave position towards the 
magnet. If now the current were suddenly 
broken, the diaphragm no longer attracted be- 
cause of the disappearance of the magnetism in 
the electro-magnet, would spring back, and this 
would give rise to auair impulse. If the mak- 
ing and breaking of the circuit werecontinued at 
regular and short intervals, these air impulses, 
due to the alternate attractions and flyings- back 
of the diaphragm, would follow each other with 
similar rapidity, and we would have at the fur- 
ther end a musical note of a given pitch. If the 
current with which we were operating were a 
strong one, so that the attraction and rebound of 
the diaphragm were strong, the note given out 
would be very loud. If the current used were a 
weak one, the note would be weak, but it would 
still remain the same note. If the interruption 
of the current were more rapid or slower, the 
effect would be simply to produce a higher or 
lower note; so that by varying the rapidity of the 
interruptions of the current, any note desired 
could be reproduced, and by using a stronger or 
weaker current these notes could be reproduced 
with greater or less intensity. Thus we had at 
hand before the discovery of the speaking tele- 
phone all the elements necessary for the electri- 
cal transmission of musical notes. But in the 
earlier musical telephones a vibrating diaphragm 
in front of an electro-magnet was not used. 
Page, an American, had discovered in 1887, 
that an iron bar when magnetized and demagnet- 
ized at short intervals emits a sound. This is 
due to the fact afterward discovered that an iron 
bar becomes slightly longer when magnetized, 
and resumes practically its original length again 
when demagnetized. The rapid changes of 


length due to magnetization and demagnetiza- 
tion, therefore, set up air vibrations just as would 
an iron diaphragm alternately attracted and re- 
coiling, but since the changes in length of a bar 
under these conditions are exceedingly slight, 
the tone emitted is very faint. Those who have 
ever had their attention attracted to a trans- 
former such as is used on alternating current 
lighting circuits, will have noticed a faint musi- 
cal note emanating from it. This is due to the 
rapid changes of magnetism in tue iron in the 
transformer, and is called after the discoverer's 
name, the Page effect. By the musical note thus 
given out we can tell exactly the number of al- 
ternations of current taking place on that cir- 
cuit, for the transformer will give the same note 
exactly asa tuning fork. having the same number 
of vibrations per second ae there are alternations 
of current in the circuit of the transformer. 
Philip Reis, a German, by making use of the 
Page effect, constructed a musical telephone, the 
receiver of which consisted of a knitting needle, 
over which was wound a long coil of fine insu- 
lated wire. In order to magnify the sound, this 
was mounted upon a violin or other sounding 
box. The two ends of this coil were connected 
with a battery, and in order that the current 
might be interrupted in consonance with the 
sound waves to be transmitted, it was led 
through a transmitting instrument which was 
constructed as follows. He constructed a box 
over the top of which was stretched a membrane 
which would readily respond to sound waves. 
In the centre of this membrane was fastened a 
small metallic disk to which one of the cirenit 
wires was led. An L-shaped piece of light 
metal rested at its two outer ends on the top of 
the box beyond the diaphragm, where they 
would not be subjected to the vibrations of the 
latter, while the third leg of the tripod, consist- 
ing of a small metallic point attached to the 
angle of the L, rested lightly in the certer of the 
metallic disk where the vibration would be 
greatest. This L-shaped piece of metal was at- 


‘tached to the other end of the circuit wire, so 


that the current before reaching the knitting 
needle coils had to pass through the contact be- 
tween the disk and the point. If now the mem- 
brane were set in vibration, as it would be by 
any sound in the vicinity of the instrument, it 
would cause the point to dance up and down on 
the disk, breaking the contact at each vibration, 
and thus alternately magnetize and demagnet- 
ize the knitting needle at the distant point for 
every sound wave that impiaged upon the dia- 
phragm. Thus the knitting needle, by reason of 
its alternating elongation and contraction would 
give out a similar note. Of course to make this 
instrument efficient it was necessary that the 
point and disk should break contact at every 
sound wave vibration, for if it failed to do so the 
knitting needle would not give out the same 
note. It would give out some other note, due to 
a less frequent vibration, and if this failure to 
break contact when it should occurred at irreg- 
ular intervals, the reproduction would not be a 
musical note at all, but a noise, It speaks well 
for Reis’s mechanical skill that his instrument 
did not fail of its proper functions; but, as weshall 
see in a future article, he has his excellent me- 
chanical skill to blame for missing the discovery 
of the speaking telephone, for had his skill been 
less had his instrument worked less perfectly it 
would have been capable through accident of 
transmitting articulate speech, and as a matter 
of fact it is scarcely to be doubted that it did at 
times, through that perversity which often char 

acterizes inanimate things, work so badly as to 
transmit spoken words. Reis called this instru- 
ment a telephone,” and very properly, for it was 
intended to and did transmit sounds to a dis- 
tance. Butit was not intended to transmit ar- 
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ticulate speech, and could not when working as 
it was intended to work. 

But words involve something more than sound. 
They may be, and often are, musical—that is to 
say, the musical tones may preduminate aud 
blend the one into the other. This is harmony, 
but it does not constitute speech. There is a 
certain quality in the human voice by which 
the voice of a friend isat once recognized; there 
is a peculiar modulation which is characteristic 
of the individual, and then above all is the artic- 
ulation ;—all of these must be reproduced if we 
are to transmit speech, and none of them are re- 
produced or capable of reproduction by a cur- 
rent that is alternately closed and broken. As on 
the ocean wave of large size tbere ride other 
smaller waves, and upon these still smaller rip- 
ples are superposed, so in the sound wave of the 
human voice—up on the fundamental wave, as it 
is called, which determines the lundness of the 
sound by the height of the wave, and the note 
by the frequency of these waves—it is to the 
small superposed wavelets upon this fundamental 
wave that are due the quality and characteristics 
of the voice. An interrnpted current sach as 
Reis used is totally inadeqnate to produce these 
small superposed waves, and therefore could 
not transmit speech. But Faraday, long before 
Reis’s time, discovered that if a wire were vibra- 
ted in front of a magnet, electrical currents were 
generated in the magnet. It was the develop- 
ment of this discovery that led to the enor- 
mons dynamos of to-day, capable of giving oat 
thousands of horse power on the one hand, and 
of the speaking telephone using infinitesimal 
currents by which whispers may be transmitted 
unblurred over hundreds of miles of wire. Asa 
corollary to this discovery was the one that if a 
piece of iron is vibrated or moved in front of 
a magnet, the magnetism of the latter is dis- 
turbed; and still another, that if a coil of wire be 
wound around the end of a magnet, any disturb- 
ance of the magnetism of the latter would give 
rise to an electric current in that coil which 
would vary in strength as the amount of dis- 
turbance of the magnetism varied. It so hap- 
pens that an iron diaphragm of circular section, 
which is supported at every point around its cir- 
cumference vut whose center is free to vibrate, is 
capable of taking up all air vibrations such as 
are produced by sound, even to the little super- 
posed ripples which give character to peculiar 
sounds. Alexander Graham Bell conceived the 
idea that if such a diaphragm were placed in 
front of a magnet and caused to vibrate by the 
human voice, these very vibrations in all their 
minuteness and intricacy would be reproduced in 
the magnetism of the magnet before which the 
diaphragm was placed, and that if a coil of insu- 
lated wire were wound around the magnet, these 
magnetic disturbances would produce electrical 
currents in these coils which would correspond 
in frequency, intensity and all other respects 
with the sound waves which originally produced 
them. If this were so, then all that it would be 
necessary to do to transmit speech would be to 
carry these wires to the coil of another electro- 
magnet witha diaphragm in front of it. The 
oscillations in current in the coil of the first 
passing through the coil of the second would re- 
produce in it the exact magnetic disturbances of 
the first magnet, and these reproduced magnetic 
disturbances would set the second diaphragm 
into vibrations corresponding in every particular 
to the vibrations set up in the transmitting 
diaphragm by the words spoken to it, and the 
resulting sounds, except as to volume, would be 
perfect reproductions of the original ones. This 
is in fact Bell’s method. It will be observed 
that the mechanism by which articulate speech 
is reproduced at a distant point is archaically 
simple and not easily disarranged—so simple in 
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fact that any one may use it, and in fact any 
one with the slightest mechanical ingenuity can 
make it. Its make and use by unauthorized 
persons has, however, been prohibited for seven- 
teen years by the U. S. patent laws. This prohi- 
bition has now ceased by the expiration of the 
full term of the patent, and the manufacture and 
use of the telephone is as free as the air we 
breathe. With the restrictions withdrawn, 
the telephone is likely to come into a vastly 
wider use than heretofore, and although 
one can now buy outright a set of instruments in 
the market at a very small fraction of the rentals 
formerly charged. there are doubtless many who 
would enjoy making a set for themselves. It is 
not to be supposed that much money can be 
saved by home manufacture, for the cost of mak- 
ing a single pair of instruments must be enor- 
mously greater than where they are turned out 
by the aid of machinery in large quantities. but 
the pride which one is apt to take in the use of 
instruments which are his own handiwork will 
doubtless impel many to undertake the task even 
though as great an expense is involved as in pur- 
chase. To assist those who would like to under- 
take the equipment of private lines, the next 
chapter or two will be devoted to instructions as 
to how to make the instruments at home and to 
install them, which it is thought will enable any 
one to equip his residence with instruments at 
small cost in a way to give entire satisfaction. 


Peculiar Telephone Troubles Caused by 
Alternating Current Distribution.* 


BY E. W. MIX. 


The importance of the inductive influence of 
an alternating current distribution ou telephone 
systems is well sbown by some disturbances 
which developed at Odessa during last summer. 

The telephone lines are all overhead, and the 
apparatus is of the American Bell telephone 
manufacture. The dynamos in the central sta- 
tion are of two types, one for 40 ~, and the other 
for 125 ~. The primary potentials of the cir- 
cuits are 1,800 and 2,000 volts respectively. The 
40-cycle machines alone had been used for the 
lighting of the municipal theater up to the time 
of the development of the disturbances. The 
secondary distribution of the theater was made at 
60 volts, and the total energy consumption about 
80 kilowatts. It had always been possible to de- 
tect a slight induction on the telephone lines pass- 
ing near the theater when the 40-cycle dynamos 
were running, yet the influence was insignificant, 
When, however, the theater line was branched 
on the 125 cycle dynamos, the disturbances were 
quite important on certain lines runuing in the 
neighborhood of the theater. 

It was at first thought that the source of the 
trouble would be found to be the induction pro- 
duced by the overhead primary lines, but the 
telephone wires most influenced crossed these 
lines at right angles. The group of about twenty 
telephone wires most influenced passed from sup- 
ports on the roof of one building to another 
about 20 meters high along the side of the thea- 
ter, but about ten meters from the side walls, or 
fully 30 meters from the center of the theater, 
or, so to speak, center of gravity of the distribu- 
tion. The distance between the telephone wires 
and the primary wires at the point where they 
cross is about seven meters. It being thought 
that the secondary circuits might alone be the 
cause of the troubles, a temporary load was 
made up for the secondary circuits in the trans- 
former room by means of water rheostats. The 
load thus placed on the primary circuit was made 
even more than the normal; but, under these 
circumstances, all disturbances ceased to exist. 

Investigation as to the arrangement of the 
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secondaries led to the discovery that a great 
many circuits, and especially those for lighting 
the four galleries, were made on the loop system; 
i. e., where the current enters at one end of the 
circuit and leaves at the other. for the purpose of 
assuring an equal potential on all lamps in that 
circuit. In the gallery circuits, the current 
enters at one side of the theater and leaves at the 
other, so that the effect ata considerable dis- 
tance from the circuit was the same as if a single 
conductor were placed around the gallery carry- 
ing a current equal to that of the circuit. This 
current was unusually large on account of the 
distribution being made at 60 volts only. These 
four circuits passing around the theater in this 
way produced a very strong magnetic field, the 
axis of which was practically coincident with 
the axis of the theater. This field embraced to 
a certain extent the gronp of telephone wires, 
and gave rise to the trouble. 

In order to gain a more definite idea of the 
extent and distribution of the magnetic field so 
produced, an exploring coil was made up, con- 
sisting of about 100 meters of insulated wire 
wound up into a coil of about 1°20 meter in 
diameter, and the two terminals connected toa 
telephone receiver. By carrying this coil around 
inside and outside the theater, holding the re- 
ceiver to the ear and turning the coil in different 
positions, it was very easy to determine the di- 
rection of the lines of force at any point, and the 
intensity of the noise in the telephone was a 
good measure of the strength of the field. 

When all the circuits were on, the effect was 
very noticeable on the iron roof of the theater at a 
level a little above the group of telephone wires. 
On the ground outside the theater and immedi- 
ately under the wires, the influence was also well 
marked. It is very likely that the iron roof 
added to the effects on the telephone wires in 
concentrating the lines of force which escaped 
from the edges of the roof and cut the wires 
near by. The iron roof acts somewhat as a pole 
piece to the magnetic field. 

The same trouble developed at about the same 
time in anotber theater where the wiring of the 
gallery circuits had been made on the same loop 
eystem. Here it was easy to locate the trouble 
because the circuits were more distinctly sepa- 
rated. The influence was only exerted on two 
telephone wires which passed over'the roof of the 
building. The instant these loop circuits were 
switched on, the noise in the telephone was 
noted. The intensity of the noise in each case 
had no relation to the load on any other than 
the loop circuits, so that it was plainly demon- 
strated that these circuits were the cause of the 
trouble in both theaters. The remedy in such 
cases is naturally the suppression of the loop 
system. and especially in cases where high fre- 
quency alternating currents are employed. 


The importance of electrostatic induction ef- 
fects on telephone lines was forcibly brought out 
by a condition which existed one day, and which 
was conclusively proven by experiments after- 
wards. It was found that a new disturbance was 
set up in a part of the city heretofore unaffected. 
Here there was a new branch of the primary line 
installed running parallel to a group of telephone 
lines for a distance of about 350 meters. The pri- 
mary wires were on wooden poles about 7 meters 
from the ground, and the telephone wires also on 
wooden poles about 11 meters from the ground, 
but on the opposite side of the street, the distance 
between the two lines being at least 20 meters, 
There were as yet no transformers branched on 
this line. The effect was first noticed on a line 
which ran but about 30 meters parallel to the 
primary lines and then crossed them at right 
anglus. It was supposed that both primary wires 
were connected to the line circuit, but investiga- 
tion showed that one had been by an oversight 
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left disconnected. When the connection was es- 
tablished the disturbance ceased. Here the effect 
was purely electrostatic. The insulation of the 
primary line was perfeot, so that the disturbances 
could not be attributed to any leakage to ground. 

To more fully determine the extent of the 
electrostatic influence, the experiment was tried 
of connecting one pole of the dynamo toa cir- 
cuit leading out in one direction from the station 
and connecting the other pole toa circuit leading 
out in the opposite direction. By this combina- 
tion no current was sent out on any of the lines, 
except that necessary to give them an electro- 
static charge. The disturbance set up in almost 
all the telephone lines of the city was such as to 
almost completely prevent communication. So 
long as only one circuit was so connected to but 
one pole of the dynamo, the influence was just 
sufficient to enable one to determine that the dy- 
namos were running; but, on connecting the two 
circuits as described above, immediately the dis- 
turbances were setup. The insalation of the 
lines with the transformers connected was in the 
neighborhood of 800,000 ohms. The length of 
double line of one circuit was about eight kilo- 
meters and that of the other five kilometers. 
Nocurrent could be detected flowing out on these 
lines by means of the amperemeters, which were 
fairly sensitive instruments, and where one am- 
pere could have been quite easily notised. 

The conclusions are, therefore, that electro- 
static induction is quite as, if not more, capable 
of creating telephonic disturbances as electro- 
magnetic induction with high frequencies and 
potentials, and precautions should be taken to 
keep the two conductors near together, so that 
one may neutralize the other. In electrostatic 
indnotion the earth, and even buildings, serving 
as an intermediary conductor of large capacity, 
tend to increase the area of influence of the eleo- 
tric charges received by the primary wires. 


A Helmholtz Commemoration. 


On the 14th ult., a festival in memory of Prof. 
von Helmholtz took place in the rooms of the 
Berlin Singakademie in presence of the Emperor 
and Empress and the Empress Frederick, the 
festival being under the auspices of the scientific 
societies with headyuarters in the German capi- 
tal. The hall was tastefully decorated, a prom- 
inence being given toa fine bust of Helmholtz. 
The ceremony was opened with a song composed 
by von Schiitz. Dr. Von Bezold then delivered 
an oration recalling the services rendered to 
science by the deceased. He warmly praised 
Helmholtz’s personal qualities; although from 
the very first signalled out as one of the leading 
spirits of the age, and in spite of halfa century 
of flattering testimonies from the entire ssientific 
world, he ever remained free from pride, and 
that has enabled usto contemplate his picture 
without a single afterthought. Herr Joachim 
then gave Schumann’s ‘‘ Abendlied ” on the vio- 
lin, and Brahms’s ‘‘ Gedenkspriichen” for eight 
voices terminated the sad celebration. The Em- 
peror William has contributed 10,000 marks to 
the fund for the erection of a monument to 
Helmholtz in the chestnut grove behind the Ber- 
lin University. 


Another Self-Propelled Vehicle Competition. 


Another competition for mechanically-pro- 
pelled vehicles is mooted, and again Paris is the 
center at which it is proposed to hold the trials. 
The tests will be made for highest speed main- 
tained for long periods of time. The minimum 
distance for the runs has been fixed at 620 miles, 
Paris will be the starting point and also the win= 
ning post. Vehicles operated by electricity, 
steam or oil are eligible. The trials are arranged 
to take place next summer. 
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THE UTILIZATION OF OZONE.* 


A Paper of interest, by Dr. O. Frölicb, on the 
utilization of ozone, has recently been published 
in the Proceedings of the German Electro- 
Chemical Society. The statements which it con- 
tains are based upon observations made on a 
working scale in many cases, and refer in some 
instances to applications which are in actual 
operation. Certain of the methods of utilization 
put forward are admittedly only suggestions, but 
they are in all cases of a practical kind and worthy 
of attention. The apparatus used was one de- 
signed by Siemens & Halske, and is in principle 
identical with the Siemens ozone tube—now a 
classical laboratory instrument. A useful modi- 
fication in detail consists in the substitution of 
mica for glass asa dielectric. Each unit of the 
apparatus is, therefore, composed of a metal 
tube with a mica sheath, enveloped in a mica 
tube with a metal sheath, the annular space be- 
tween the two mica surfaces serving as a channel 
for the gas to be ozonized. The well-known 
modification of the Siemens tube, differing there- 
from in that the coatings of the dielectric are 
water or dilute acid, is also useful, especially for 
small installations. It has the advantage of being 
transparent, and thus allowing the observation of 
the character of the discharge taking place be- 
tween its opposing surfaces. 

The two essentials for the successful formation 
of ozone are the use of an alternating current of 
high voitage and the production of a “silent” 
discharge. In modern practice the induction 
coil which has sufficed for laboratory experi- 
mentsis replaced by astep-up transformer. It 
is not a matter of indifference in what manner 
the alternations occur. Should the curves repre- 
senting the rise and fall of the current be un- 
suitable, a reduction in the output of ozone per 
unit of electrical energy is to be expected. The 
author states that the form of alternation found 
by experience to be most efficient has uow been 
ascertained, but gives no details of the construc- 
tion of the transformers designed for this par- 
ticular end. When the right character of alter- 
nation has been arrived at the working of an 
ozonizing plant is simple, fair regularity of run- 
ning being the chief requisite. The only meas- 
urement needed is that of the voltage at each 
ozonizer, which should be tolerably constant. It 
is noticeable that with an increased production 
of ozone arise in the temperature of the ozonizers 
takes place, this being sufficiently great to need 
the circulation of water through the inner tube 
of the ozonizer. The uses to which ozonecan be 
put may be conveniently dealt with under the 
following heads : 


Chemical Processes.—Ozone, when used on 
account of its chemical activity, varies greatly in 
its effects according as it is used alone or in con- 
junction with other substances, e. g., chlorine. 
When ozone is blown through spirits of turpen- 
tine copious white fumes are evolved, the com- 
position of which is at present unknown. The 
substance thus produced has strong bleaching 
properties, textile materials dipped in spirits of 
turpentine and then exposed to ozone being 
readily decolorized. A similar effect is produced 
when ammonia is substituted for turpentine, am- 
monium nitrite being a product. A considerable 
obstacle to the wide utilization of ozone is its 
comparatively high cost. Up to the present only 
20 grammes of ozone per horse-power can be 
prepared, while 70 grammes of electrolytic oxy- 
gen can be obtained by the same expenditure. It 
follows, therefore, that the remunerative employ- 
ment of ozone must be confined to cases where 
action upon the whole bulk of the material treated 
is not contemplated, but merely a removal of im- 
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purities, or improvement in quality of a tolerably 
high-priced commodity is aimed at. 


Sterilization. — Ozone acts rapidly upon micro- 
organisms, anda special investigation has been 
made by Dr. Ohlmiiller to ascertain how far this 
ation can be utilized. The chief conclusion ar- 
rived at is that when oxidizable matter as well as 
bacilli is present in the liquid to be treated, the 
former is attacked first and the latter are killed 
only after this initial oxidation. The destruction 
of the bacilli when once begun is rapid, patho- 
genic organisms being killed almost instantane- 
ously. It appears, therefore, that the use of 
ozone for sterilizing water is only advantageous 
when the water is fairly pure and free from much 
oxidizable organic matter. The author suggests 
that the town supply in Berlin, which is nearly 
free from organic matter, should be ozonized 
before being sent into the mains. 


Ventilation.—The action of ozone upon micro- 
organisms on the walls and in the air of living 
rooms is not great; moreover, the smell of pure 
ozone—as distinct from the products associated 
with hydrogen peroxide, which characterize the 
air of pine forests, and are vulgarly termed 
“ozone "—is unpleasant, and if the gas be pres- 
ent in notable amount it has a strongly irritating 
action on the throat and lungs, resembling chlo- 
rine in this respect. It follows that any utiliza- 
tion of ozone for furthering ventilation must de- 
pend upon the conjoint use of substances—e. g., 
ethereal oils, capable of modifying the effects of 
the pure gas. 

Improving Articles of Consumption.—The ef- 
fect of ozone upon spirits has long been known to 
resemble that which results on keeping. Ap- 
paratus has been devised for treating the con- 


tents of casks in a cellar or store individually. It - 


has been found that the improvement is more 
marked with strong, sweet wines, spirits and 
liqueurs, than with alcohol liquids light or acid in 
character. The ozonizing is best applied mod- 
erately but repeatedly. The method has been in 
use by one cognac maker for several years, good 
results having been obtained. The flavor of to- 
bacco and coffee is also improved by ozonizing. 
A crucial test of this alteration has been afforded 
by the action of ozone upon the so-called stink- 
beans” sometimes found in coffee. These are 
isolated beans, which, during etorage and trans- 
port, have suffered a fermentative change suf- 
ficient to cause them to contaminate the whole 
consignment with their own offensive taste and 
smell, One circumstance constitutes a drawback 
to the treatment of coffee with ozone, viz., that 
the broker has a strong prejadice in favor of a 
particular gloss and color, which properties are 
deteriorated by ozonizing, although the flavor is 
improved. 

The applications about to be described have 
either actually been found of technical value, or 
are fairly certain of being adopted com- 
mercially. René, a piano maker of Stettin, has 
used ozone since 1881 to remove the resonant 
properties of the wood used in making the in- 
struments which he constructs. The wood is 
placed in a warm, well-closed chamber, and 
ozonized air is passed through for 12-24 hours. 
The wood is thus uniformly hardened and made 
less sensitive to fluctuations of temperature; the 


alteration is probably due tothe oxidation of the 


resin contained in the wood. 

The customary method of oxidizing linseed 
oil for the manufacture of linoleum, by hanging 
strips of fabric (termed ‘‘ scrim”’) saturated with 
the oil in an airy loft, occupies several months. 
By the use of ozone the oxidation is completed in 
a few days. 

The author, in conjunction with Herr Kefer- 
stein, a bleacher having a factory at Griffen- 
berg, has worked out the details of the applica- 
tion of ozone to the bleaching of linen, with the 


result that grass bleaching is now given up. The 
ozone installation has been running for a year. 
Its capacity is 500 kilogrammes of linen per day. 
It is impracticable to use the ozone per se, both 
on account of its high cost and its excessive ‘‘ten- 
dering “ action on the fiber. The linen is there- 
fore subjected to the usual preliminary treat- 
ment with acid, alkali and chloride of lime, pre- 
cisely as is often done in the case of grass-bleach- 
ing, the only point of distinction being 
the substitution of the ozone bleach- 
ing for the last-named stage of the process. 
Favorable results were also obtained by steeping 
the linen, previous to exposure to ozone, in weak 
solutions of hydrochloric acid, spirits of turpen- 
tine and ammonia. The treatment with ozone is 
carried out in a closed chamber, and continued 
for six to seven hours, whereby the decoloriza- 
tion is carried to about three-quarters the extent 
ultimately reached. The completion of the 
process is effected by alternate treatments with 
ozone and chloride of lime. ‘The saving of time 
and the independence of woather attained by the 
use of ozone are the chief advantages of the 
system. 

Bleaching by ozone can also be applied to bees- 
wax, which is still sometimes sun-bleached. A 
whole series of starch products have also been 
prepared with the aid of ozone, the work having 
been carried out by the author in association 
with Herr Hellfrisch. The usual methods for 
preparing such substancesas soluble starch, dex- 
trin, etc., from raw starch, often yield products 
of dark color and bad smell, which diminish their 
commercial value. The bleaching action of ozone 
in conjunction with chlorine is found to give ma- 
terials of this kind a lighter color and better odor 
and flavor. : 


The Inventiveness of Outsiders. 


It is remarkable, says the Iron and Coal 
Trades Review, how very many of the greatest 
inventions and discoveries of modern times have 
been achieved by men who were not themselves 
trained to the business or profession in which 
they acquired distinction. Neither Bessemer nor 
Siemens was trained as a metallurgist, and yet 
they have been acclaimed as the most epoch- 
making inventors in the history of the iron trade. 
Sir William Armstrong was not trained as an en- 
gineer, but as a solicitor, and yet he has revolu- 
tionized the art of gunnery and the manufacture 
of hydraulics. And so with many other modern 
instances. The so called practical men are too 
often incapable of looking all round a subject, 
and are so wedded to usages and established rules 
as to look with serious disfavor upon any really 
novel ideas however meritorious. 


One of the most useful and ingeniously con- 
trived electrical inventions of to-day is an elec- 
tric fire alarm system which received the highest 
award at the World’s Columbian Exposition, and 
it is an interesting fact, says the Rockland (Me. ) 
Courier- Gazette, that this wonderful apparatus 
was invented in Rockland by L. H. Des Isles. 
Mr. Des Isles, who is a native of Lamoine, came 
to Rockland to attend the Commercial College, 
and afterward obtained a position in the engine 
room of the steamer Mt. Desert. After several 
seasons on the Mt. Desert he accepted the posi- 
tion of engineer on the tug Frederick L. Wilson, 
and while on this boat he originated an electric 
heat alarm, which was the basis of the system 
now in use. A hot journal, which required al- 
most constant attention, was a great deal of 
trouble to Mr. Des Isles, and in order to over- 
come this he arranged an electrical contrivance 
which rang an alarm when the bearing became 


overheated. From this small beginning the 
present system was perfected. Mr. Des Isles is 
now foreman of the company’s works and is a 
large stockholder in the concern.” 
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EXPERIMENTS IN CABLE SIGNALING.* 


— — 


BY PATRICK B. DELANY. 


Within the past few months I have made some 
experiments in signaling over the Direct United 
States cable and the cables of the Anglo-Ameri- 
can Company, the results of which may be of in- 
terest. The trials were mainly with a specially 
designed system of automatic transmission. Over 
the direct cable—Ballinskelligs, Ireland, to Hali- 
fax—the entire traffic was transmitted for three 
weeks under very unfavorable conditions, owing 
to the almost unprecedentedly severe electric 
disturbances which prevailed at the time (Feb- 
ruary last); but the trials demonstrated very 
clearly, nevertheless, the great superiority of 
machine working over hand transmission. 

In order to get at exact results, on February 
27, during the busiest part of the day, 274 mes- 
sages sent consecutively were carefully timed, 
showing the following speeds : 


Number of Letters per Number of Letters per 
messages. minute. messages. minute. 
R errs 88 82 bene 85 
22 91 16 88 
P 95 80 87 
1 86 292 88 
8 91 200 87 
. 84 | Ba 
88 87 27 4 


Average, 88 letters per minute approximately. 
On the morning of March 2, when the cable 
was comparatively clear of earth currents. 84 
messages were transmitted consecutively as fol- 


lows : 
Number of Letters per 
messages. minute. 

Po” E eau eso anata on naan es 100 

B  “Asaess V 5 

„ / ðùͤd//// E asa wa RS 95 

5 ee „ „„ „ „ 0 %% „% „% %% „ % „% „%„„„% „ü % „% „%% „„ „ % „% „%% © @ 89 

Average speed 954 letters per minute, and with- 

out an R. Q.” 


The foregoing results were with regular traffic, 
code messages, and under duplex conditions of 
cable. 

Experimentally, code messages sent at 103 let- 
ters per minute were repeated back promptly 
from the recorder slip, while newspaper matter 
transmitted at speeds ranging from 110 to 120 
letters per minute was readily repeated back cor- 
rectly. I specify two instances of official and 
careful timing. 

February 14: 268 letters from a newspaper 
paragraph, comprising figures and fractions of 
stock market reports, were transmitted at the 
speed of 111 letters per minute, and immediately 
repeated back from the strip at Halifax without 
an error. 

On February 14, 190 letters were transmitted 
at the rate of 120 letters per minute,and repeated 
back promptly and correctly with exception of 
one word of two letters. 

While speeds with actual traffic are the real 
tests of both cables and systems, it is but fair to 
assume that these experimental speeds would 
soon be reached with regular traffic, for 
experience has proven that after a few months’ 
familiarity with automatic signals, operators read 
them at a speed 20 per cent. above the speed con- 
sidered safe at the beginning. 

During the month of September experiments 
were made with the same system over the four 
cables of the Anglo-American Company— Valen- 
tia, Ireland, to Halifax: 


Highest Speed of Regular Traffic. 
Letters per minute. 


1873 eableae eesaina’y 153 
II 158 
IS.! ³ 133 
7 ese esner ia e EE EDAEN 249 


These figures require some explanation, how- 
ever. Instead of translating signals into manu- 
script the Anglo-American Company cuts the re- 
corder slip into short sections and pastes them on 
a blank, so that repunching or retransmission 
by key is done directly from the received record. 
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In order to facilitate this cutting, (hree spaces are 
made between words in the punching. In ar- 
riving at the foregoing results two extra spaces 
are allowed for every word of five letters, which 
is the average for ordinary telegrams, and these 
extra spaces were computed on the basis of 3.7 
impulses to the letter, which is the average 
shown by the analysis of 10,000 words made a few 
years ago in France. As a matter of fact, how- 
ever, cable words average about seven letters to 
the word; therefore, extra epaces should be reck- 
oned accordingly. This would modify the fore- 
going figures as follows: 


e,; noreo SaS oh as 
1874 


i 149 
000 ³ ·w-w wus sae estes 129 
/ ð⅛ ð ⁰ E ⁵ 248 


which was the actual speed of transmission with 
regular traffic code messages, carefully timed by 
officials of the company at the station. 

It is customary to reckon speeds by counting 
revolutions of the wheel of the transmitter—in 
which case, of course, all spaces are included; 
but, unless a stop watch in experienced hands is 
employed, the count is apt to be inaccurate. A 
count of the actual letters transmitted during 
a trial of several hours leaves no room for doubt 
as to exact results, and as re-transmission from 
the received strip requires signals which may be 
read by the average operator without studying, 
absence of complaint from the receiving station 
is the best evidence of their legibility. During 
these experiments at Valentia all signals were 
judged by the good for traffic” standard, and 
the strictness with which this rule was followed 
was proven by the fact that, except in the case of 
the ’80 cable, none of the speeds reached with 
regular traffic were exceeded in the experimental 
transmissions. On several occasions 141 letters 
per minute, over 80 cable, were reported good 
for traffic,” and 146 fair for traffic”; but after a 
lapse of a day or two, when traffic was carried, 
the speed did not rise above 129 letters. The de- 
cline might easily be attributed to some change 
in the adjustments at the reneiving station. 


Working from London to Hearts Content 
Direct, 

Anexperiment was made with a repeating sys- 
tem arranged by the writer which, judging from 
the results obtained, foreshadows, it is believed, 
important changes in cable working in the near 
fature. 

Regular traffic was punched in London and 
transmitted direct to Heart’s Content over the 
’94 cable as follows: 

September 25—Twenty-four messages regular 
traffic, speed 178 letters per minute. 

September 26—Fourteen messages regular 
traffic, speed 160 letters per minute. No ‘‘R.Q’s.” 

These experiments were hurriedly prepared, 
but were sufficient to show beyond a shadow of 
doubt that transmission may be effected from 
long land lines into ocean cables at the same 
speed as the cables are worked from their land- 
ing places. London may transmit to Heart’s 
Content and New York may send direct to 
Valentia, thus saving repunching, retransmission 
and considerable time. So far as transmission is 
concerned cables may, in effect, be thus extended 
directly to the great inland centers where the 
bulk of the cable traffic originates, and this, too, 
without any of the dangerous drawbacks of bad 
coasts, shore ends, etc., and without any sacri- 
fice in speed by the practical extension. 


Working by Scunder Across the Atlantic. 


For several years the writer has been engaged 
in devising a system for working long cables by 
key and sounder, and hoped for a successful 
demonstration while at Valentia; but, unfortu- 
nately, the key-controlled transmitting apparatus 
sent from London to Heart’s Content failed to 
arrive in time. With an ordinary Morse key at 
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Heart’s Content, however, and a special receiv- 
ing relay at Valentia, on September 80 Valentia 
received over the 94 cable on an ordinary Morse 
sounder 66 letters per minute, and these were 
automatically repeated to London, who pro- 
nounced the siguals good. With the special 
transmitter designed for the experiment I think 
a speed of 100 letters per minute would have been 
reached, and I am quite satistied that this speed 

can be accomplished between New York and 

London through automatic repeaters. I am 

strongly of the opinion, however, that in the 

near future all long cables will be operated by 
the automatic machine system of transmission. 


Prize for an Improved Incandescent Lamp. 


The French Societe Technique offers the fol- 
lowing prizes to persons of any nationality : 
£409 for a markedly better incandescent gas 
lamp, to be sent in before April 1, 1895, the 
council to decide whether the time may not be 
extended to May 1, 1896; £820 in various prizes for 
essays on any subjects affecting the gas industry, 
particularly on mechanical handling of coal, 
coke, eto., on water, gas or revivification, or on 
the substitution of hydrocarbons for cannel; 
£80 between those who have made the greatest 
progress in apparatus for making or using gas. 
Papers to bein French, and unpublished; motto, 
with name in envelope, and a declaration inside 
that the paper is unpublished, and that the author 
will not publish otherwise fora year. To be sent to 
the Societe, 65 Rue Provence, Paris, by the end 
of April next. Also prizes of £10 to the authors of 
the best papers at the annual meeting, provided 
in this case that they are members of the Societe; 
and the usual prizes of £8 each to deserving 
workmen long under the same company, or in 
the same gasworks, without a Lreak. 


The Magnetic Properties of Iridium. 


In a Paper communicated to the Physical Re- 
view, Mr. S. H. Brackett gives an account of 
some experiments he has made of the magnetic 
properties of iridium. The samples used con- 
tuined 98 per cent. iridium, with some platinum, 
and a trace of phosphorous, but no iron. A bar 
of the metal 13:8 mm. long, 8°2 mm. wide, and 
0:9 mm. thick, when brought into the field of an 
electro-maguet, set itself at right angles to the 
lines of force and became permanently magnet- 
ized in a transverse direction, and when sus- 
pended freely set itself east and west. The 
permeability of a larger bar was tested and was 
found to be unity, and, although the specimen 
was sharply struck while in the magnetizing coil, 
no induced magnetization was produced. 


The Intrinsic Brilliancy of Artifivial Lights. 


According to the Gas World the intrinsic 
brilliancy per unit of area of the filament of an 
incandescent lamp is 133 times greater than that 
of the gaseous rival which has appropriated the 
first half of its name. It seems probable that in 
this estimate the moshes of the gauze in the lat- 
ter lamp have beeu taken as if solid, 


Mr. G. W. C. Lomb, of Alabama, an electri- 
cal engineer and inventor, seems to be about as 
prolific in the production of electrical devices as 
the inventor of the kinetograph himself. Among 
Mr. Lomb's latest inventions are the electric fire 
engine, complete system for the propulsion of 
canal boats by electricity, complete overhead 
system of street railroads, new and novel electric 
lamp, electric fire kindler, new steamboat wheel, 


marine and steamboat condenser, safety compen- 
sating trolley for electric railroads, electric re- 
turn circuit for street railroads, complete surface 
trolley system for the same, and an naderground 
system for street railroads. Mr. Lomb, we are 
sorry to learn, was at last accounts, sick in Cin- 
cinnati with acute indigestion. 


Jan. 16, 1895 
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THE CLEVELAND CONVENTION. 


Mr. George F. Porter, secretary of the N. E. 
L. A., has issued the following bulletin : 


The indications are that the attendance at the 
Cleveland meeting will be very large, and a 
number of the delegates intend taking their 
wives. 

Hotel accommodations should be secured early 
to insure comfortable quarters. The headquarters 
will be at the Hollenden Hotel, the rates being: 
American plan, $8 to $5 per day; European plan, 
$1 to $8 per day. Other hotels in close proximity 
to the Hollenden are the Weddell, $8 to $5_per 
day; the Stillman, $8 to $5 per day; Forest City, 
$2 to $8 per day; Kennard, $2 to $8 per day; 
American, $2 per day. 


TORONTO BRIBERY MATTERS. 


How Motors were Sold in 1891-2. 


(From Judge MacDougall’s Official Report to the Mayor.) 


In September, 1891, very important questions 
began to be discussed in the Council as to the 
kind of electric motive power which should be 
adopted by the new contractors; some were in fa- 
vor of the trolley or overhead system. The Edison 
General Electric Company, a very wealthy electric 
manufacturing company, were anxious that the 
trolley system should be adopted, as they thought 
that in that event they might secure from the 
Kiely-Everett people the contract for supplying 
the motors for their cars. Early in September 


Tue HOLLENDEN. 


The Hollenden Hotel, the headauarters of the 
Association, is one of the best appointed hotels 
inthe country. The service can scarcely be ex- 
celled, the rooms are large and well furnished, 
and the lobby is roomy and well fitted for Con- 
vention purposes. Mr. Frank Probst, the man- 
ager, is a hotel man of wide experience, and the 
proprietor, Congressman Holden, is also on hand 
a great deal of the time looking after the inter- 
ests of the house. 

Those who attended the Railway Convention in 
1892 at Cleveland do not need to be told that they 
will have an enjoyable week there in 1895. 


A writer in the N. Y. Sun states that pas- 
sengers riding on the electric railway between 
West Farms and Mount Vernon have the priv- 
ilege of listening to an acoustic manifestation 
that in a remarkable manner illustrates some of 
the earlier experiments in developing the tele. 
phone. The track is a single one and the poten- 
tial of the current is high; its amperage is also 
considerable. As a result, when a car is waiting 


on a switch for one coming in an opposite direc- 
tion, the approach of the latter is audible at the 
distance of a mile to the passengers in the waiting 
car. The sound vibrations are carried along the 
wire, through the trolley, to the wooden roof of 
the car. This acts as a diaphragm, which faith- 
fully reproduces the rumble of the approaching 
car. A mile away the noise of the wheels is dis- 
tinctly audible, and at the distance of 1.000 feet 
the sound becomes a loud roar. Outside the car, 
however, practically nothing is heard until the 
moving car is within a few hundred feet of the 
switch. 


they made inquiries from a Mr. Johnson as to 
the name of an alderman who might be of use to 
them in promoting the adcption of the trolley 
system, and also who might have local influence 
witk tte Kiely- Everett people. Johnson intro- 
duced Alderman Hewitt to the Edison manager, 
Barr. Hewitt intimated that if Barr could 
secure Alderman Hall’s support, too, he thought 
Alderman Hall and himself not only could assist 
in securing the adoption of the trolley system by 
the Council, but they could also ensure the Edi- 
son people getting the contract from Kiely, 
Everett & Oo. for supplying thefmotors necessary 
to equip their rolling stock. ewitt introduced 
Barr to Hall, and suggested that as Hall was a 
lawyer the pest and safest way to secure his 
support was to give him a handsome retainer. 
Barr accordingly eae: with Hall to pay him 
$1,000 as a retainer. all had never acted for 
the Edison Company as solicitor ; never did any 
legal work for them before or after the retainer ; 
the payment was made on the 22d September, 
1891. A little later in the year Hewitt intimated 
that in order to make certain that he and Hall 
would exert themselves actively in the direction 
required by the Edison Company, it would be 
necessary to have an understanding with the 
Edison Company as to a commission to be paid 
them (Hewitt and Hall) in the event of the Edi- 
son Company getting the contract for supplying 
motors to Kiely, Everett & Co. Barr swears that 
an arrangement was finally made with Hall and 
Hewitt to the effect that they were to be allowed 
& commission equal to the amount which the con- 
tract price, when awarded, should be in excess of 
$2,100 per car. It was thought, looking to tho 
then current prices for car equipment, that a 
reasonable rate to be expected would be $2,300 or 
$2,400 per car; it was understood that the com- 
pany would require about 200 cars fitted out: so 
that this commission, it was estimated, would 
amount to between $40,000 and $50,000. The 
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next thing,that happened was that Barr began to 
have doubts as to Hewitt and Hall having any 
influence with Mr. Everett. Johnson swears 
that after a consultation with Barr he was 
instructed to tell, and did tell, Hall to telegraph 
Everett and bring him here from Cleveland to 
have an interview with John Muir, the manager 
of the Edison Company, who came from New 
York for tbe purpose,and if he were able to 
accomplish this he would in some measure 
demonstrate the fact that he possessed influence 
with Everett. This was done. Everett came 
here, and an interview was held between Muir, 
Everett, Hewitt and Hall in Hall's office. Not- 
withstanding this supposed proof of the existence 
of influence, the Edison Company still declined 
to advance more money until the contract was 
actually secured. At the municipal election of 
1892 Hall and Hewitt were both defeated, but 
they nevertheless continued to urge to Barr that 
they still possessed as much influence out of the 
Council as in it. They finally agreed after much 
negotiation that if they got a cash advance of 
$4,000 they would abandon their claim to the 
contemplated commission, and enter into a fresh 
written agreement or contract for their services 
and influence. On the 6th day of February the 
document was duly signed and delivered, and 
the $4,000 paid over to Hall and Hewitt. The 
agreement is here transcribed, that it may not 
appear that I bave attached undue importance to 
the character of the document, or to its incrim- 
inating nature: 

„In consideration of Messrs. Hall and Hewitt obtaining 
for the Edison Company's tender, should they make one 
to the Toronto street railway syndicates, the preference 
and acceptance (all things being equalin equipment and 
price), we, the said Edison Company, hereby advance to 
them as commission the sum oi $4,000. Should the sald 
Hewitt and Hall not obtaln the preference and acceptance 
for such tender of the Edison Company, such sum to be 
returned by the said Hall and Hewitt in equal shares. 
After the first tencers are opened we undertake to give 
the figures of all the tenders lower than the Edison Com- 
pany's tender to Mr. Barr before the acceptance of any 
tender; and that an opportunity will be given, if neces- 
sary, to Mr. Barr to make another tender on behalf of the 
Edison Company. 

“ We further agree not to advocate any system save tre 
Edison system in Toronto at any time. 

‘* Dated at Toronto, thisé6th day of February, 1892. 

“ WILLIAM M. HALL. 
“ EDWARD HEWITT. 
“M. D. BARR. 

„% Witness, A. T. JOHNSON.” ` 

The Edison Company subsequently got the 
contract from the Kiely-Everett syndicate, and, 
Barr says, made an enormous profit out of the 
same. Hall says that he only got part cf the 
$1,000 (ostensibly paid as a retainer) and that 
Hewitt got the rest. 

Upon this evidence and the admissions of Hall, 
I find that William and Edward Hewitt, who 
were aldermen in 1891, corruptly received the 
sum of $1,000 from the Edison Electric Company 
to improperly influence them as aldermen and to 
induce them to support in the City Council a 
resolution for the aduption of the trolley system 
of applying electricity in the street car rolling 
stock. And that after they had ceased to be 
aldermen, in Februar y, 1892, they received the 
further sum of $4,000 in cash in lieu of and in 
substitution of a previous corrupt bargain and 
agreement which they had made with the Edison 
Company while they were aldermen of the city 
of Toronto, whereby they were to receive a large 
commission for procuring a contract for the 
Edison Company with the Kiely-Everett syndi- 
cate, which commission, it was agreed, was to be 
payable upon the contingency of their inducing 
the City Council to adopt the trolley system. 


Some light is thrown on the number of visitors 


to Niagara Falls by the returns of the electric 
road running along the Canadian bank from 
Queenstown to Chippewa, through Victoria 
Park. It appears that the travel for the season 
up to November reached about 467,000 pas- 
sengers. This road skirts the river all the way 
within a few feet of the edge of the bluff, and is 
operated by the water power of the Horse Shoe 
Fall, the generators being driven by turbines 
which receive water through a canal just above 
the fall and discharge under the veil of 
tumbling foam and spray. The plant is of 3,000 
H. P. It was the first large utilization of the en- 
ergy of Niagara, and it is now proposed to paral- 
le] the road with another on the American shore, 
which shall have the peculiar attractiveness of 
running out on brackets at the foot of the cliff, 
and will thus put the tourist right over the boil- 
ing waves of the Whirlpool Rapids. 
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BOOK REVIEW. 


CENTRAL STATION BOOKKEEPING AND SUGGESTED 


FORMS, WITH AN APPENDIX FOR STREET 
RAILWAYS. Py Horatio A. Foster, Mem. 
Am. Inst. E. E. Cloth. 8vo. 139 pp. Price, 


$2.75. New York: The W. J. Johuston Com- 
pany. Limited. 

It is seldom that an author brings to his sub- 
ject such well developed and mature faculties, 
both natural and acquired, as Mr. Foster has to 
this subject of central station bookkeeping. 

Mr. Foster has a natural mental bent toward 
statistics which he has cultivated to a further de- 
gree. With this he has combined a wide experi- 
ence as an electrical expert, and the United 
States Government was glad to avail itself of his 
services in collecting and arranging electrical 
statistics for the United States Census Report, 
and the fulness of those portions which Mr. 
Foster had immediately in charge has fully justi- 
fied the selection. 

In this way the author has had unusual oppor- 
tunities of familiarizing himself with the methods 
of accounts most in vogue in electrical supply 
stations, and being himself an expert accountant 
has brought a ripe judgment to bear in sifting 
that which was good and adequate from that 
which in the light of present development can be 
regarded as little better than mere makesb ift. 
To this he has added many suggestions of his 
own which every business man will recognize as 
additions in the right direction. 

In making these additions he has happily 
avoided anything of purely tentative value and 
has not departed in any case, so far as we have 
been able to detect, from the recognized lines of 
sound bookkeeping and business policy. He 
has thus given us suggestions, with forms and 
diagrams, for the organization of the staff of 
electrical central stations, the classification of 
accounts and reports, which will enable the 
management to determine at any moment, with 
the least expenditure of energy, the condition of 
business, and particularly the unit cost of gen- 
eration and distribution of current. Of these 
forms and diagrams there are seventy-five in 
all, and many of them are of full size so as to form 
exact models for the getting up of a set of booka. 
Recognizing the fact that all stations are not 
alike nor operated under identical conditions, 
and that no one set of books can meet equally 
well all conditions, alternative methods are sug- 
gested as types from which books to meet 
special requirements may be gotten up, and 
doubtless the author would be willing to give 
his personal assistance in special cases to design- 
ing of systems to meet nuusual requirements. 

In an appendix is furnished a classitication of 
accounts of electric street railways, together 
with instructions, forms of books, etc., necessary 
to carry it out. i 

In the electrical supply business this question 
of proper bookkeeping, whereby accurate and 
reliable data concerning the business should be 
rendered available, has to a very large extent 
been a desideratum that has remained unsatis- 
fied. This has been rendered conspicuously evi- 
dent whenever the attempt has been made to col- 


lect data. The meagerness of the information 
attainable has been due more often to the fact 
that the managers of stations did not possess it 
themselves than to any unwillingness on their 
part to be accommodating. The consequence 
has been that we do,not know to day what may 
be regarded as average practice in this country. 
No one appreciates this more than the manager 
himself, for he would not only like to know what 
he himself is doing but also how his work com- 
pares with that of others in the same line. We 
regard any effort to change the situation for the 
better, as a distinct gain to both the public at 
large and to the manager, and feel sure that this 
very intelligent attempt on the part of Mr. Fos- 
ter will meet the hearty commendation that it so 
richly deserves. 


ELECTRICITY. 


Northwestern Electrical Association. 


The third annual meeting ob the Northwestern 
Electrical Association occurs, at the Hotel 
Pfister, Milwaukee, this week. This young or- 
ganization has had a phenomenal growth since 
its inception and is continually gaining in 
strength. At the last meeting in St. Paul there 
were over 100 members present. An interesting 
and profitable programme has been prepared and 
practical subjects will be discussed by thorongh- 
going men. 


— 


F. P. Little. 


Mr. F. P. Little, the leading member of the 
Electrical Construction and Supply Company in 
Buffalo bearing his name, died a few days ago, 
after an illness of several weeks. 

Mr. Little was one of the leading men in the 
profession in his city and well known throughout 
the East. He was a splendid companion, a 
whole-souled, genial man, and will besadly missed 
by a wide circle of friends. 


Personal. 


Mr. W. D. Packard, of the Packard Electric 
Company, Warren, O., wasin New York for a 
few days last week. He reports his company as 
in excellent condition and looking for big busi- 
ness as coon as the Supreme Court clears up the 
lamp situation finally. 

Mr. Frank Parsons has resigned from the 
Davidson Fan Motor Co., cf Boston. He will 
continue in the electrical line, in which he has 
made rapid headway toward the front. 

Mr. Charles D. Shain’s poetic New Year’s 
greeting to his friends has created considerable 
comment, all of a favorable nature. It is said 
that he contemplates retiring from active busi- 
ness and devoting his attention to verse. 

Mr. A. T. Moore, Jr., will open an office in 
Buffalo next week. He will have control of 
Walker apparatus in that territory and will 
also handle several other lines. 

Col. S. G. Booker, of St. Lonis, is expected in 
New York in a few days. He reporte the Phoenix 


Carbon Company as in good condition, fully 
equipped, and very well satisfied up to date. 


An International Exhibition of Patents and 
Inventions. 


There has been announced an exhibit with the 
above official title, to be held at the Grand Cen- 
tral Palace in this city during the month of 
March. . 

The prospectus is before us, containing a long 
list of names of eminent gentlemen said to be 
connected with the enterprise. Notwithstanding 
these names, however, this prospectus is not cal- 
culated to create any high expectations for the 
Exhibition. The English language is maltreated 
in the first sentence, and in nearly every other 
sentence. It is stated that tbe Exhibition will be 
divided in three departments: (1) Patents, (2) 


Patent Medicines, (3) Photographs, Photog- 
raphers’ Apparatus and Supplies.” 
Rather a strange combination. What have 


patents to do with patent medicines ? The pro- 
moters tell us: 


(2) The second department of this Exhibition 
will be devoted to the Exhibit of Patent Medi- 
cines. Possessors or Inventors of Patent Medi- 
cines will thus be brought in the direct contact 
with the public be it through selling or giving 
samples thereof. When one considers the exorbi- 
tant expenses incurred by general advertising— 
which is actually the only way by which Patent 
Medicines can attract the attention of the public 
—a more cfficacious, and cheaper advertisement 
which can be aided by the distribution of de- 
scriptive pamphlets can hardly be found. 


The scheme does not commend itself to us. 
The Grand Central Palace is worthy of better 
things. 
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SOCIETY NEWS. 


American Institute of Electrical Engineers. 


The 93d meeting of the Institute will be held 
at 12 West 3ist street, New York City, on 
Wednesday, January 16, at 8 P. u. 

A paper will be presented by Prof. Alexander 
MacFarlane, of Ithaca, N. T., On the Units of 
Light and Radiation.” The author expects to be 
present. A paper will also be presented by Mr. 
Alton D. Adams, of Boston, entitled The Best 
Metal for Field Magnet Frames.” 

A meeting of Western members Will be held 
the same evening, Wednesday, January 16, 8 
P. M., at Armour Institute, 33d street and Armour 
avenne, Chicago, where, in addition to the above 
papers, Prof. Stine will present an illustrated 
historical sketch of the first three-wire Edison 
plant at Sunbury, Pa. [f time permits, this mat- 
ter will also be taken up at the New York meet- 
ing. 

Applications have been received from the fol- 
lowing candidates for associate membership, and 
will be acted upon by Council at its meeting, 
February 20, 1895: Robert C. MacCulloch, New 
York; B. C. Paddock, Jr., Boston, Mass.; Ber- 
nard Victor Swenson, Champaign, III.; Franklin 
Robert Anson, Salem, Oregon; Maxwell M. 
Mayer, New York; Joseph Nisbet LeConte, 
Berkeley, Cal.; Herman Loewenherz, Hoboken, 
N. J.; George A. Redman, Rochester. N. V.; 
Arthur B. Cumner, Boston, Mass.; J. Lloyd 
Prince, Flatbush, L. I.; J. T. Nyhan, Macon, Ga. 


LEGAL NOTES. 


Mr. Muir’s Railroad. 


The Schenectady Street Railroad property has 
been sold at receiver's sale. The sale was made 
by P. C. J. De Angeles as special master appoint- 
ed in the action of the Central Trust Company 
of New York. Under the judgment of the 
court the property could not be sold for less than 
$100,000, and it was required that a deposit of 
$10,000 be made by the bidder. The property 
was bid in by William H. White, Charles Batch- 
eller and another. ‘The price is said to have been 
$100,000. 


The Western Electric Company; which repre- 
sents the American Bell Company in the West, 
has begun an injunction suit in Chicago against 
the Harrison International Telephone Company 
for infringement of patents covering the tele- 
phone call box. There are three important suits 
covering the call boxes owned and controlled by 
the American Bell Company and its agencies and 
correlated companies. The first is the Thomas A. 
Watson patent of the switch in the call box; the 
second, the Elisha Gray patent telephone call box 
with magneto bell, and third, the Charles E. 


Scribner patent of the automatic crank switch 
for the call box. In the bill for injunction filed 
by the Western Electric Company the patents 
named are reviewed and their ownership by the 
plaintiff averred aud the charge made that the 
Harrison Telephone Company since April 1, 
1893, have made, used and sold telephone call 
boxes which contained the devices uamed, and 
are causing to be made, sold and used ‘such 
boxes.”’ 


The Seattle Consolidated Street Railway Com- 
pany, the successor of the Seattle Electric Rail- 
way and Power Company, operating the Second 
street line aud its branches in Seattle, Wash., 
has been sned in the United States Circuit Court 
under foreclosure proceedings brcught by the 
Illinois Trust and Savings Bank of Chicago, 
trustee, on a mortgage for $400,000, covering an 


issue of bouds, March 15, 1890. Default in the 
payment of ccupons under the trust deed was 
made April 1, 1894, and the bank now asks that 
the mortgaged property, covering all the hold- 
ings of the company, be sold as au entirety and 
without the right of redemption, to satisfy the 
sum due upon the bonds. 


pany of Savanuah went into the hands of John 
R. Young as receiver under appointment by 


the United States Court on the petition of H. A. 
Pevear, of Lynn, Mass. The petition charges 
that over $1,000,000 worth of stock has been is- 
sued by those controlling the company, and 
parcelled out without any fair valuation being 
received in return. It is charged that certain 
parties interested in the company have run it to 
build up the value of 'auds, regardless as to 
whether it was solvent or not. Coupon bonds 
to a large amount are said to have been issued to 
stockholders without proper compensation. The 
value of property in the receiver’s hands is placed 
at ahalf million of dollars. 


THE LA ROCHE ELECTRICAL WORKS 
ASSIGN. 


News is received as we go to press that the La 
Roche Electrical Works of Philadelphia have 
made an assignment. 
tainable. 


Details are not yet ob- 


General News. 


What is Going on in the Electrical World. 


Norwalk, 0.—An electric road between here 
and Bucyrus will be built as soon as the 
franchises can be secured. 


Fergus Falls, Minn.—Clint J. Nichols, of 
Wahpeton, bas heen granted an electric light 
franchise and will put in a plant. 


East Orange, N. J.— The township committee 
will petition the Legislature for permission to es- 
tablish an electric light plant for the town’s use. 


Hull, Mass.—The Nantasket Electric Street 
Railway Company has been granted a frauchise 
to construct and operate an electric railway in 
this town. 


Bryan, Tex.—A receiver has been appointed 
for the Bryan Water, Ice and Electric Light 
Company, which was started in 1889 with a capi- 
tal of 850.000. 


Chicago.—-Since the application of electricity 
to intramural transit nearly $1,000.000 have been 
expended in this city in the construction of 
power houses alone. $ 


. Charlottesville, Va.—A telephone exchange 
is to be established here. The 'phone made by 
the Fitzsimmons Telephone Company of Cincin- 
nati, has been adopted. 


Kokomo, Ind.—The Mowery Electric Light 
Company has made au assignment of its property. 
The assets of the company are estimated at $20,- 
000; liabilities, $10,000. 

Palestine, Tex. — The Palestine Electric Light 
Company's plant has been sold by the receiver to 
John R. Hearne. This was the first incandescent 
electric light plant put up in Texas. 


Dickinson, N. D.--E. Hughes, of Bismarck, 
and Senator McGillivray, of this place, have 
nearly completed a deal for putting in an electric 
plant here to be run with lignite coal. 


Schenectady, N. Y.—-A test was made here a 
few days ago of the pulling power of an electric 
locomotive and a six wheel steam locomotive, with 
the result in favor of the electric machine. 


Cleveland, O.—Arrangements have been made 
by the postal authorities with the Cleveland 
Electric Railway Company by which mail matter 
is to be carried to and from sub stations along 
its varions lines. 


Gloversville, N. Y.—Subhscriptions are being 
solicited for an electric railway proposed to be 
built between Gloversville and Broadalbin. Dr. 
M. F. Drury. of Broadalbin, heads the snb- 
scriptions committee. 


Bismarck, N. D.—An ordinance has been 
passed by the council, and awaits the approval 
of the mayor, granting a twenty years’ franchise 
to operate an electric lighting plant in this city 
to E. A. Hughes. 


Decatur, Ill.—Representatives of a syndicate 
of Chicago capitalists have been here Jooking 
over the books and plant of the Decatur Electric 
Street Railway Company asa preliminary move 
toward purchasing the property. 

Greensburg, Pa.—Judge Sadler, of Carlisle, 
who has been here in the interest of vhe Greens- 
burg, Turtle Creek and Pittsburg electric rail- 
way, says thatif the right of way is secured 
through Jeannette the road will ke commenced 
at once. 


ELECTRICITY. 


New Haven. Conn.—The receiver of the An- 
sonia Electric Company has been granted lege! 
permission to sell the company’s works at Ansonia. 
Sealed bid: for the plant will be received by 
Charles S. Mersick, the receiver, until the first 
Monday of February. 


Logansport, Ind.—This city has its own elec- 
tric light plant, consisting of 152 arc lamps. The 
new system was built by the Standard Company 
of Chicago at a cost of $50,000. The old Jenney 
plant will continue to furnish incandescent light 
and heat to private consumers. 


Lima, O. -A company of Lima aud Ft. Wayne 
capitalists has been organized in this city to con- 
struct an electric railroad which will connect five 
of the surrounding towns with Lima. The right 
of way has already been secured from Lima to 
ae Mary’s and to Wapakoneta, a distance of 44 
miles. 


Seneca Falls, N. Y.—The highway commis- 
sioners havo granted a franchise to the Waterloo, 
Seneca Falls and Cayuga Lake Railroad Com- 
pany for the use of the new boulevard from the 
Easton farm to Cayuga Lake Park and the lake 
road north to Orchard Beach for the construction 
of a surface railway. 


Media, Pa.—-The Philadelphia and Rosemont 
Passenger Railway Company propose at an early 
day to build an electric road of the trolley sys- 
tem from Philadelphia to Rosemont on the 
Haverford road, and along the county line road 
between Delaware and Montgomery counties, 
and afterward extend the line from Rosemont to 
Bridgeport. 


New York.—The New York and New Haven 
Railroad Company, it is said. is seriously consid- 
ering the question of using electricity as a 
motive-power on its short lines”—the lines 
which branch off from the main route and ex- 
tend short distances tothe minor summer resorts 
on the waters of the Sound and in the New Eng- 
land States. 


Monticello, N. Y.—An electric railway con- 
necting Monticello, Fallsburg, Woodbourne and 
Neversink will, it is thought, be bnilt and in op- 
eration before the end of next summer. Mr. 
Van Cleft, of Newburg, is the promoter of the 
enterprise. Over $65.000 of the capital stock 
has, it is said, been subscribed. 


Chatham, N. Y.—The Spengler Electric 
Light Company is using the water power of 
Chatham Centre in operating an electric light 
plant which is intended to furnish Chatham, 
Vatalie and Kinderhook with electric light. All 
the apparatus of the plant has been supplied and 
set up by the Standard Electric Company of Chi- 
cago. 

Lancaster, Pa.—Edwin L. Reinhold and H. 
Burd Cassel, manager and treasurer of the Mari- 
etta Manufacturing Company, bave purchased 
the plant of D. H. Kulp, who for some years bas 
been an extensive manufacturer of electrical fans, 
and will carry on the business in the future. The 
plant will be operated here until preparations 
can be made for removal to Marietta. 


Utica, N. Y.--At a meeting of the stock- 
holders of the Utica Electric Light Company, 
held last week, these directors were elected : H. 
D. Pixley, M. Jesse Braytcn, W. E. Lewis, R. T. 
McDonald (Fort Wayne. Ind.); T. Solomon 
Griffiths, Jos. Fox (New York); H. M. Scheuch. 
The directors elected the following offi- 
cers: President, H. D. Pixley; first vice-presi- 
dent, R. T. McDonald ; second vice-president, 
W. E. Lewis; secretary aud treasurer, M. Jesse 
Brayton. 


Boston.—The Lighthouse Board are making 
arrangements for the erection of range lights at 
South Boston, and are considering the use of 
electricity as an illnminating agent for these 
lights. Electricity has not been used hitherto 
for beacon purposes in Boston harbor. — The 
Boston Electric Lizht Company has sold $210,000 
bonds to a New Haven party. This is a part of 
the issue recently authorized by the gas aud 
electric light commissioners. 


Concord, N. H.--The Railroad Commission 
reports to the Legislature that New Hampshire 
has now five street railways, of which three—the 
Manchester, Nashua and Laconia—are operated 
by horse power, and the other two—the Concord 
and Dover—by electricity. Arrangements are 
being made to convert the Manchester and 
Nashua roads into electrics. These roads, the 
report states, have passed from the ownership of 
the many people who furnished their original 
capital into the control of financiers, 
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Stockton, Cal. — The directors of the Electric 
Street Railroad Company are considering the ad- 
visability of establishing an electric plant of their 
own to furnish power for propelling the street 
cars, instead of renting the power from the Gas, 
Light and Heat Company.—A. J. Larson, of 
Lodi, who is working up the project for running 
an electric railroad from this city to Lodi, re- 
ports that the right of way and ten acres for each 
quarter section have been obtained for seven 
miles, or about balf the distance between the two 
towns. 


Denver, Col.—The claim is made in this city 
that it nses twice as much electric light as any 
other city of its size in the United States. The 
capacity of the two stations owned by the Den- 
ver Consolidated Electric Light Company is: 
Boiler capacity, 5,080 H. P.; engine capacity, 
6,910 H. P.; illuminating capacity, 80,000 16-c. P. 
incandescent lights; 18,000 25-c. P. municipal in- 
candescent lights; 2,240 2,000 C. P. arc lights, and 
motor services to the amount of 400 m. P. The 
officers of the company, recently elected, are E. 
W. Rollins, president; W. G. Fisher, vice-presi- 
dent; John H. Poole, general manager; W. W. 
Borst, superintendent, and A. E. Grier, secretary 
and treasurer. 


Keokuk, Iowa,—J. C. Hubinger has made a 
proposition to the city council to the effect that 
ifthe city will grant him a contract to light 
Keokuk with electricity for twenty years he will 
agree to build a high bridge to extend from 
Fourth street in that city to the Illinois bluff at 
Hamilton, over a mile distant, the bridge to cost 
$400.000. He will, if properly encouraged, put a 
railroad track under the wagon track on this 
bridge, and also run an electric line across it, ex- 
tending the lines to Carthage, Warsaw, Elvaston 
and Nauvoo, thus giving those towns freight, 
mail and passenger service, and supplying them 
with heat and light. 


Niagara Falls.—A movement is on foot 
among several business men, providing there is 
another cold snap, to get up an electric ice carni- 
val here. Some merchants have already promised 
to subscribe toward such a project. and say that 
while the short winter season here would not ad- 
mit the building of an ice palace, the beautiful 
natural scenery about the Falls and parks could 
be gloriously illuminated with electric lights and 
present a picture that would never be equaled 
elsewhere. Some of tbe enthusiastic ones say 
electric cables of lights of various colors 
could be strung in front of the great Falls, also 
across the gorge and through the parks. The 
scenery, so beautiful in the day, would be inten- 
sified at night and thousands would be attracted 
here to see it. 


Los Angeles, Cal.—There isin Los Angeles 
something over 100 miles of street railroad tracks, 
9 electric, cable and borse car routes. 
These roads have carried about 9,000,000 people 
during the year that has just closed. The cable 
system has about twenty miles of tracks and 
originally cost $2,000,000. Its whole system is 
double tracke 1. The electric system has about 
fifty-five miles of track, the greater portion of 
which has been double-tracked. During the 
present year it is the intention to change near] 
all of the cable lines into electric systems, whic 
will necessitate great improvements in the power 
houses and also the purchasing of a large amount 
of electrical material. The Westinghouse works 
in Pittsburg, Pa., have already contracted to 
supply the latter. 


Tacoma, Wash. — The Pierce County Power and 
Telegraph Company have applied for permis- 
sion to build and operate an electric power plant 
in Tacoma for manufacturing, railway and other 
purposes, They propose to put a dam across the 
Nisqually in order to get a fall of water to run 
the dynamos, and will put in a large amount 
of expensive machjnery.—A new company 
has been formed here growing out of the 
purchase and combination of the Tacoma Light 
and Water Company with the Commercial Elec- 
tric Light and Power Company. The reputed 
purchasers are Seymour, Barto & Co., C. B 
Hurley, and some Eastern men who make a 
specialty of the gas business. Mr. Hurley has 
become manager of the consolidated plants. 


Trade Note. 


The Metropolitan Electric Company, 186-188 Fifth ave- 
nue, Chicago, have recently been making some changes in 
their store and have put in some new counters and shelv- 
ing, thus adding to its attractiveness and furnishing 
better facilities for the display of their increased line of 
goods. 


— eee — 


The Partridge Carbon Company. 


The prospects of the Partridge Carbon Company of San- 
dusky, O., for the coming year are very bright. Railroad 
companies have not been slow to recognize that quality 
counts more than original cost as a factor of economy in 
carbon bruthes. The factory is running overtime, work- 
ing chiefy on the Partridge 8. L. Brush.” 


INCORPORATIONS. 


The Foreign Electric Traction Company, Alexandria, 
Va.—to manufacture electric apparatus. Capital stock, 
@1,000.000. Promoters: W. M. Stewart, P. B. Thompson, 
G. T. Atlee, W. M. Wheelis, Washington, D. C. 


The Kings County Klectric Light and Power Company, 
Jersey City, N. J.—to manufacture and use electricity for 
producing light, heat and power. Capital stock, $1,000,- 
000. Promoters: Edwin C. Low, Brooklyn, N. Y.; Henry 
R. Burr, Amityville, N. Y.; Hugo G. Adam, Montclair 
Heights, N. J. 


The Farquhar Electric Company (incorporatedin West 
Va.), Suffolk, Mass.—to manufacture and lease electrical 
machinery and appliances, etc. Capital stock,'$1,000,000. 
Promoters: Donald H. Farquhar, Chas. H. Whitcomb, 
Frank L. Whitcomb, Boston, Mass. 


The Southern Ohio Telephone and Telegraph Company, 
Hamilton, Ohio—to erect and operate a system of com- 
munication by electricity. telephone or telegraph ilustru- 
ments. Capital stock, 835,000. Promoters: Wm li. Pfau, 
Frank P. Richter, F. W. Clements, C. C. Morey, H. H. 
Haines. 

The Mt. Clemens and Lakeside Electric Street Rallway 
and Dock Company, Lakeside, Mich.—to build and ran a 
general electric railway. Capital stock, $25,000. Promo- 
ters: B. B. Conisin, Mt. Clemens, Mich.; Evan Jones, 
Geo. L. Fi:cher, W. C. Cunderfinger, Pittsburg, Pa. 


Colorado Electric Placer Mining Company. Capital 
stock, $£00,000. Incorporators: Erastus 8. Bennett, Geo. 
W. Van Norwick and Frank E. Badger. 


The Farnsworth Propeller Company, Chicago, 111.—to 
manufacture or sell steam or electiic propellers for water 
navigation, under patents Issued by the U. S. Patent De- 
partment ; own real estate and bulldings necessary for the 
shipbullding business. Capital stock, $2,000,000. Prc- 
moters : Addison Bybee, P. Malden, Frederick J. Patter- 
son. 


The Trenton Traction Company, Trenton, N. J —to buy, 
acquire, lease and operate street or surface railways. 
Capital stock, $500,000. Promoters: E. J. Moore, Phila- 
delphia, Pa.; Thos. C. Barr, East Orange, N. J.: Francis 
M. Eppley, Wert Orange, N. J.; Geo. B. Jenkinson, New- 
ark, N. J. 


The Cartersville Light and Power Company (Incorpo- 
rated in W. Va.), Cartersville, Ga.—to manufacture, dis- 
tribute and sell illuminating or fuel gas or electric light 
and power, etc. Capital stock, 8100, 000. Promoters: 
Peter W. French, Weymouth, Mass.; T. Putnam Symonds. 
Salem, Mass.; Wm. E. Merill, Haverbill, Mass. 


The Loop Construction Company. Chicago, III. to build 
and construct elevated and electric railroads ; furnish 
materiais and appliances for same. Capital stock, $1,000,- 
000. Promoters : Douglas Hotchkiss, Geo. E. Newlin, Wm. 
M. Johnson. 


The Rushville Electric Light Company, Rushville, lil. 
Capital stock, $12,500. Incorporators: C. W. Weinman, 
John Foote, H. Wells and John S. Little. 


The Elyria, Oberlin and Wellington Electric Railroad 
Company, at Toledo, Obio—to construct and operate an 
electric railway eighteen miles long. Capital stock, $100,- 
000. Incorporators: A. R. Webber, W. A. Braman, R. J. 
Reefy, W. B. Bedortha, Charles A. Metcalf, J. W. Steele, 
A. H. Johnson and Parks Foster. 


The Tri-Village Telephone Company—to connect Fort 
Edward, Sandy Hill, Glens Falls and South Glens Falls. 
N. Y. Capital stock, $2,500. Directors: Marcus C. Allen, 
J. E. Howland, of Sandy Hill; Joseph E. King. F. B. Davis 
and G. C. Beverly, of Fort Edward, J. W. Hunting and 
J. I. Dunn, of Glens Falls. 

The Cushman Electric Company, Saco, Me.—to manu- 
facture electrical apparatus. Capital stock, $800,000. 
President, B. A. Kimball, of Concord ; treasurer, Ambrose 
Eastman, of Boston. 

The Maine Electric Company, Portland, Me.—to manu- 
facture and deal in all kinds of machinery and electrical 
supplies. Capital stock, $10,000. President, Wm. M. Lamb, 
Cumberland Mills; treasurer, O. Warren Neal, West brook. 
$1,000,000. Promoters: T. J. Ryan, Geo. W. Walts, F. Mil- 
ton Johnson, G. W. Fleming, Harvey W. Snow. San Fran- 
cisco. 

The Knoeller Car Improvement Company, Jersey City, 
N. J. to acquire by purchase patent and patent rights 
for improvements for use in electric, cable and street cars, 
etc. Capital stock, 85,000. Pr moters: Jas. Ridley, Pat- 
rick A. Kilroy, Daniel Y. Lewis, Geo. B Fielder, Jersey 
city. 

The World's Flash Company, Chicago, III. to manufac- 
ture, buy and sell electrical app!iances of all kinds and 
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electrical machinery. Capital stock, $90,000. Promoters: 
Leroy D. Thoman, Fred. W. Harnwell, Walter 8. Holden. 


The Gerson Electrical Manufacturing Company, Phila- 
delphia, Pa.—to manufac ure iron and steel, etc. Capital 
stock. $50,000. Promoters: Chas. Hermitage, Louis J. 
Gerson, Philadelphia ; F. C. Rice, Brooklyn, N. Y. 


The Pacific Mineral Reduction Company, San Francisco, 
Cal.—to prosecute mining and milling; deal in water 
rights and construct ditches, electric light plants, and 
supply power for manufacturing purposes. Capital stock, 


Watseka Automatic Telephone Company, Chicago 
Capital stock, $10,000. Incorporators: W. H. Harry. H. Dar- 
lington and E. E. Wood. 


The Tillamook Electric Railway, Power and Light Com- 
pany, Tillamook, Oregon—to build, own and operate an 
electiic railway. Capital stock, $500,000. Promoters: 
W. H. H. Cary, Davis Hess, Wm. Squires, Tillamook. 


The Electric Bell and Resistance Company, Newark, N J. 
—to manufacture and dealin electrical devices and elec- 
trical supplies. Capital stock, $10,000. Promo:ers: Geo. 
F. Atwood, Isaac M. Williams, Orange, N. J.; Jas. P. Mc- 
Kenna, Newark. 


The Ceramic City Light Company, Chicago, Ill.—to gen- 
erate electricity for use in furnishing light, heat and 
power, and distribute and sell tbe same. Capital stock, 
850,000. Promoters ; Philip M. Smith, Chas. M. McKeehan, 
Wm. E. Smith, Alex. R. Wells A. Curtis Vandyke. 


Woven Wire Brushes. 
The Belknap Motor Company of Portland, Me., are the 
patentees and manufacturers of the best Woven Wire 
Brush on the market.—[A dv. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT 188URD JANUARY 1-8, 1805. 


BLECTHIC RAILROADS AND APPLIANOBS. 


531,664. Closed Conduit for Electric Railways. Robert J. 
Turnbull, St. Paul, Minn., assizꝝ nor of one-half to Au- 
gustus F. Pitest, same place. Filed Jan. 19, 1894. 

581,837. Trolley. Theodore Cooper, Pruvidence, R. I. 
Filed Sept. 17, 1894. 

531,873. Electric Railway. Abraham A. Shobe and Wil- 
Ham Embley, Jerseyville, III. Filed July 24, 1894. 

531,900. Klectric Katl-Bond. George E. Sourers, Bridge- 

port, Coun. Filed May 7, 1894. 

582,081. Self-Adjusting Trolley. John Corcoran, Harris- 
burg, Pa., assignur of one-half to Alfred T. Black, same 
p.ace. riled Aug. 29, 1804. 

582.057. Motor Suspensilu fur Electric Street Cars. Sam- 
uel Harris, Cleveland, O. Filed May 19, 1894. 

582,118. Converter System for Kleci ric Railways. George 
W. Swartz, Florence, Ala. Filed Oct. 12, 1893. 

582,126. Supply system for hlectric Rallways Albert 
G. Wheeler, Chicago, III., assignor to the Love Electric 
‘Traction Company, same piace. Filed Jan. 21, 1898 

582,183. ‘lrolley-Wire Clip. Johan M. Andersen, Boston, 
Mass., assignor of one-half to Albert Andei son, same 
piace. Filed July 9, 1894. 

532,157. Undergrouud-'Trolley Arm. Paul C. Just, Chi- 
cago, III, as:ignor to Albert G. Wheeler, same place. 
Filed Jan. 4, 1894. 

582,168. Conduit Tramway. John C. Love, Philadelphia. 
Pa., assignor to the Love Traction Company, Chicago, 
III. Filed Sept. 5, 188. 

582,165. Conduit f r Electric Railways. John C. Love, 
Chicago, III., assignor, by direct and mesne assign- 
ments, to the Love Electric ‘lraction Company, sawe 
place. Filed May 9, 1894. 

582.167. Klectric-Rallway Trolley. John C. Love, Chicago, 
III., assignor, by direct and mesne assignments, to Lhe 
1 0 Traction Company, same place. Filed May 9. 

582,168. Trolley-Wire Clamp. John C. Love, Philadel- 
phia, Pa., assignor to the Love Electric ‘iraction 
Company, Chicago, Ill. Filed July 11,1882. Renewed 
Oct. 18, 1894. 

583.185. Conductor-Bond for Meeting Ends of Rails of 
Electric Railways. Peter Rieth, Chicago, 111., assignor 
of two-tbirds to John McGeean and James McGeean. 
Filed June 14, 1891. 

582, 195. e ee Lucius T. Gibbs. Milwaukee, 
Wis. Filed July 28, 1893. 

532,200. Trolley for Electric Railways. John C. Henry, 
Westfield, N. J. Original application filed Sept. 27, 
1889. Divided and thi. application filed March 6. 1898. 

532,261. Conduit Electric Railway. Albert M. Burgher, 
Clay City, Ky. Filed 4 pril 17, 1891. 

582,802. Closed Conduit for Electric Rallwayz. 
Windle, Philadelphia, Pa. Filed March 8, 1891. 


ELECTRIC LIGHTS AND APPLIANCES. 


581,663. Base for Incandesceut Electric Lamps. George 
C. Thomas, South Framingham, Mass. Filed Nov. W, 


1883. 

531,698. ElectiiceArc Lamp. Charles A. Pfluger, Chicago, 
Ill., as ignor to the Standard Electric Company, same 
place. Filed April 5, 1894. 

531,729. Adjustable Hanger for Incandescent Lamps, Gas 
Fixtures, etc. Harry W. Lawrence, Denver, Colo., as- 
signor to the Electrical Specialty Company, same 
place. Filed Dec. 1, 1898. 

531,751. Electric-Arc Lamp. Albert Schweitzer, Allegheny, 
Pa., assignor of twoethirds to Frederick Goellner, 
same place, and Conrad Weber, Shaler, Pa. Filed 
June 22, 1894. 

531,840. Adjusting Mechanism for Arc-Light Carbons. 
Elie F. G. H. Faure, Schenectady, N. Y.. sssignor 
to the Thomson-Houston Electric Company, same 
place. Filed Aug. 22, 1894. 

531,978. Electric arc Lamp. Chas. E. Scribner, Chicago, 
III., assignor to the Western klectric Company. same 
place. Filed March 7, 1891. Renewed May 9, 1893. 

582,095. alectric Arc Lamp. Amos W. Richardson, Patri- 
croft, England. Filed March 2, 1894. 

532,108. Electric Lamp Support. Frank Schefold and 
James Nortney, New Albany, Ind. Filed March 1, 1894. 


DYNAMOS, MOTORS, ETC. 
581,628. Armature for Dynamo-Klectric Machines or 


Frank 
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Motors. Ward Decker, Owego, N. Y. Filed Nov. 17, 


1803. 

531,667. Transmuter for Electrical Currents. William d. 
Still, Toronto, Canada assignor of one-half to Ran 
18 h MacDonald, trustee, same place. Filed April 5. 


581.707. Brush for 11 ioe John B. 
Wallace, Ansonia, Conn., nor to the Wallace 
Electric Company, of Illin Filed April 30, 1994. 

531,780. Method of Operat in Controlling Electric Mo- 
tors or Dynamos. Rudolf Eickemegegy, Yonkers, N. Y. 
Filed Nov. 2, 1891. 7 

381.881. Const ant-Current Dynamo. James J. Wood, Fort 
Wayne, Ind. Filed July 8, 1894. — 

531.996. Electric Converter. Robert H. Hassler, Pitts- 
burg, Pa., assignor io the Westinghouse Electric and 
oe ee Company, same place. Filed April 30, 


BATTERIES. 


583,128. Storage Battery. Theodore A. Willard, Norwalk, 
Ohio. Filed Jan. 5, 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. 


531,650. Telephone Indicating Apparatus. John I. Sabin 
at 8 Hampton, San Francisco, Cal. Filed July 

531.677. Printing - Telegraph. Samuel V. Essick, Yonkers, 
N. Y. Filed April 90, 1802. 

531,854. Tel pae Transmitter. John J. O'Neill, New 
York, N. f lled Feb. 28, 1894. 

581,918. Telephone-Switch. Augustus G. Davis, Balti- 
more, Md. Filed Nov. 28, 1803. 


MEASURING INSTRUMBEKTS. 


881,866. Method of and Means for Measuring Energy of 
Alternating Electric Currents. Oliver B. Shallen- 
berger, Rochester, Pa. Filed Sept. 19, 1894. 

581,867. Method of and Means for Measuring Alternating 
Electric Currents. Oliver B. Shallenberger, Rochester, 
Pa. Filed Sept. 19. 1804. 

581,868. Indicatiog Watt Meter for Alternating Klectric 
Currents. Oliver B. Shallenberger, Rochester, Pa. 
Filed Sept. 19, 1994. 

531,809. Watt Meter for Multiphase Alternating Electric 
Currents. Oliver B. Shälleuberger, Rochester, Pa. 
Original application filed Sept. 19. 1894. Divided and 
this application Nled Nov. 24, 1804. 

531,870. Alvernating-Current Measuring Instrument. 
Oliver B. Shallenberger, Rochester, Pa. Filed Nov. 


24. 1894. 
581,970. Electrostatic Voltmeter. Henry A. Rowland, 
Baltimore, Md. Filed Feb. 94, 1894. 


SIGNALS AND SIGNALING APPARATUS. 


581,651. Electric Block-Sizgnal. Charles H. Sallada, Pitts- 
burg. Pa. Filed April 9, 1804. 

581,669. Indicator for Eleciric Currents. Edward Weston 
Newark, N. J. Filed Feb. 21, 1804. 

631,708. Electric Signal. William J. Wessenberg and 
1 F. Wilbur, Meriden, Conn. Filed Aug. 12, 

581,919. Electric Raltlway-Signal. Jake Frank, New York, 
N.Y. Filed Nov. 27, 1808. 

582,008. Electric Signaling Apparatus. George E. Miller, 
Saugus, Mass., assignor to the American Electric 
STan aoa corn Signal Company, Portland, Me. Filed 
an. 

582.009. Electric Semaphore-Setting Device. Homer A. 
Parrish, Jackson, Mich. Filed Fed. 10, 1804. 

583,122. Railway Sigual. James Wa) land, Newark, N. J. 
Filed Jan. 24, 1894. 


582 201. Electric Burglar Alarm. Horace M. Scholes and 


vearke M. Meyers, Kansas City, Mo. Filed April 17, 


MISOBLLANBOUS. 


581,685. Electric Wire Holder or Insulator. Albert Iske, 
Lancaster, Pa. Filed May 29, 1894. 

581,690. Phonograph. Stewart D. McKelvey, Canton, 
Ohio, abstynor of one-third to Joseph A. Linville, same 
place. Filed March 81, 1892. 

581,702. Cleat for Electric Wiring. Joseph H. Swift and 
ara F. Maintien, Plainville, Mass. Filed March 

e 2 . 

581,700. Electro-Magnet. William J. Wessenberg and Ho- 
satio F. Wilbur, Meriden, Conn. Filed Sept. 27, 1804. 

581,764. Electric Car-Lighting - pparatus. "iiliam Bid- 
dle. Brooklyn, N. Y. Filed May 8. 1894. 

581.765. Circult-Regulating Device in Electric Car-Light- 
ing Apparatus. William Biddle, Brooklyn, N. Y. Filed 
May 28. 1894. 

581.849. Electric Steam-Engine Governor. Chester B. 
Melott, Rondout, N. Y. Filed July 21. 1804. 

581,800. Coin-Controlled Electrical Musical Instrument. 
rop Wuest, Jr., Philadelphia, Pa. Filed Sept. 12, 

581,929. Safety Device for Electric Circuits. Thomas 
Harden. London, England. Filed April 27, 1894. 

681,961. Circuit-Controller. Thomas Parker. John . 
Woodward, and Edmund 8. G. Rees, Wolverhampton, 
England. Filed Feb. 24, 1892. 

581.962. Distribution of Electricity. Thomas Parker, John 
H. Woodward and Edmund S. G. Rees, Wolverhamp- 
ton, England. Filed Feb. 24, 1892. 

582,016. Elecirically-propelied Vehicle. Henry C. Baker 
ana John R. Elberg, Kansas City, Mo. Filed April 6. 

582,101. Insulator for Electric Wires. Daniel M. Rothen- 
berger. Lancaster, Pa., assignor of one-half to Chas. 

A. Inglis, same place. Filed April4. 1°94. 


582,160. Insulator. Myron D. Law, Washington, D. C., 
assignorto Albert G. Wheeler, Chicago, III. Filed 
Aug. 29, 1898. 

582,161. Conductor. Myron D. Law, Washington, D. C., 
assignor to Albert G. Wheeler, Chicago, Ill. Filed 
Sept. 28, 1894. 


582,164. Conductor Support. John C. Love, Chicago, III., 
assignor, by direct and mesne assignments, to the 
Love Electric Traction Company, same place. Filled 
May 9. 1894. 

582,166. Tension Device for Electric Conductors. John C. 
Love, Chicago, III., assig nor, by direct and mesne as- 
signments, to the Love Electric Traction Compary, 

same Rees Filed May 9, 1894. 

532.188. Electric Hair Clipping Machine. 
Chicago, III. Filed April 27, 1894. 

532,260. Cross-Arm for Support of Electric Wires. Edward 
J. Bullock. Wallingford, Conn. Filed Nov. 19, 1894. 

582,353. Lightning Arrester. Alexander Wurts, Pitts- 
burg, Pa., assignor to the Westinghouse Electric and 
Manufacturing Company, same place. Filed Feb. %, 


Peter Shannon, 


1894. 

582,854. Lightning Arrester. Alexander J. Wur 8, Pitts- 
burg, Pa., assignor to the Westinghouse Electric and 
Maaufacturing Company, same place. Filed Aug. 8, 
1804. 
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N. E. L. A.—The next annual meeting of the 
National Electric Light Association will be 
held at Cleveland, O., February 19-21, 1895. 
Every concern interested in either lighting or 
railway work should be represented in the 
membership of this body, and should have at 
least one representative at the Cleveland meet- 
ing. The Secretary is Mr. Geo. F. Porter, 186 
Liberty street, New York. 


EDITORIAL NOTES. 


The Brooklyn At last we are confronted with a 
Trolley strike of large proportions on 
Strike. the trolley roade, and as we go 

to press it is announced that the situation has 

become so serious in Brooklyn as to necessitate, 
in the opinion of the authorities, the calling out 
of the New-York troops. Under such circum- 
stances it is customary for the editor to moralize 
and indulge in platitudes, but these resurts avail 
nothing. We are sorry that recourse to the 
usual strike methods has found its place among 

Grauted that both parties to 

the controversy are partly right and partly 


electrical workers. 


wrong, the striker starts ont with the sympathy 
of the public. 
tage over the corporation for which he works, 
but he loses that advantage so soon as he resorts 
to strike methods. He nullifies the effect of his 
own arguments by resorting to the very methods 
with which he is finding fault. The company, 
he says, is overbearing, autociatic,—and then in 
trying to fight this compauy the striker becomes 
ten times more overbearing and autocratic. He 
says he will not work for such wages or for such 


So far he has an immense advan- 


hotrs as are required, and he has a perfect 
right to say this, but then he goes further and 
says no one else shall work under these cundi- 
tions, and the company sha)l not conduct its 
business unless it conducts it according to his 
ideas. 

The laboring man or mechanic must under- 
stand that the company for which he works is as 
much a creature of circumstances as he himself 
is. It must cater to the public—to its customers 
—if it would live. There is no corporation so 
strong that it may say with impunity, The 
public be damned.” Only iu so far as it success- 


fully caters to its patrons’ wants can it succeed. 


Only in so far as it conducts its business success- 
fully can it pay wages. 
more necessity do we find for curtailing expen- 
ses. This applies less to the wealthy than to the 
poor. but the law is inflexible. If a corpora- 
tion is wealthy itcan afford to pay better wages— 
whether it does so or not is a different matter— 


The poorer we are the 


but in so far as its capacity for earning money 
is crippled just so far will its ability to pay good 
wages be Jessened—and that is the method into 
which all strikes sooner or later degenerate; viz., 
in trying to force higher compensation by crip- 
pling the capacity of capital to pay anything. 
The whole thing is illogical and a repetition of 
the mistaken policy of killing the goose that lays 
the golden eggs. Resort to legislation has been 
proposed and tricd, both to regulate the price 
of labor and to regulate the price of other com- 
modities, but it has in all cases failed, and must 
in all cases fail. It is no more possible to regu- 
lute the price of a commodity by law—and labor, 
whether it be skilled or menial, is a commodity 
—-than it is to regulate in the same way the ebb 
and flow of the tides. 
ity is regulated by the law of supply and de- 
mand, which is quite as inflexible as the other 
natural laws which control the movements of the 
heavenly bodies and of the tides. 


The price of any commod- 


Each individual, however, can do something 
tu increase the wages he will get, and that some- 
thing is to increase the actual value of his services 
by becoming more expert in that which he un- 
dertakes to do. 
competition from workmen of an inferior grade. 
The more selfish the corporation that comes into 
the labor market the stronger will be the position 
of the skilled artisan, for the simple reason that 


A skilled mechanic need fear no 


he can make more money for his employer with 
less expenditure of labor. No legislation, how- 
ever severe, can place upon n par two things 
which are not intrinsically equal. The law can- 
not make two dollars equal to three dollars of 
the same money, nor can it make inferior ser- 
vices equal to those that are superior. The unions, 
too, can do much. They can elevate the charac- 
ter and quality of the material of which they are 
composed. It should be their province to have 
laws passed making membership in their organi- 
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zations contingent upon real merit. Then to aster began to pile up thick around its various right track, and we hope other cities will take up 


wear the badge of the union would be to wear 
the badge of merit, and capital would come to 
the union for its labor, not because of threat- 
ened disaster if it went elsewhere, but because of 
its very cupidity, that it could thereby make 


more money. They should agitate the passage- 


of State laws requiring that electrical workers, 
say, should be up in their business before they 
are qualified to enter the trade. They should be 
required to pass an examination before some 
competent tribunal and receive a certificate of 
proficiency before they are permitted to enter 
the ranks. Just how high this standard of pro- 
ficiency should be is a matter that should prob- 
ably be left to the unions to decide. Probably 
it would be best to have several standards from 
which the novice might pass by successive stages 
as his proficiency entitled him to advance. There 
would be no competition between these different 
grades, because there can be none between merit 
and demerit, but there would be a competition in 
skill between the members of thesame grade with 
the laudable incentive to step higher up to a po- 
sition where their services would command more 
consideration by reason of their greater intrinsic 
But this would be solely a competition of 
merit wherein the men themselves would be the 


value, 


sole judges. 

The employer, too, has not less tu iearn than 
the employed. So long ashe conducts himself 
so as to give ground to the suspicion that he will 
take unfair advantage of his employees—that he 
is seeking opportunities to grind them down—so 
long will the employee rebel, whether he be 
skilled or unskilled. His first duty is to dispel 
this idea of unfairness, and if it requires greater 
sacrifices on his part to accomplish this, still he 
must do it, or that potent influence called pub- 
lio opinion“ will be arrayed against him. Each 
side must be absolutely fair to the other, aud 
above all let the employee be fair to himself. Let 
him not attempt to foist upon the employer as an 
equal one whom he knows is his inferior. It is 
unfair to himself, unfair to the union and unfair 
to the employer. 


x * 
The Of all the attempts at forming 
Fixture Trusts none had fewer chances 
Trust. of success than the so called 


Fixture Trust, none flattened out so quickly and 
so completely, none was so ridiculously managed. 
One by one all Trusts are dissolving, and a few 
years more will see the last of these attempts, in 
this generation, to overturn the law of supply and 
demand, the law of competition, and all other 
sound business laws upcn which the world’s 
commerce has been built up. 

Mr. Clement M. Biddle, the originator of the 
Fixture combination, had made money inone or 
two other similar trades and had grown too con- 
fident. In order to bring recalcitrant concerns 
into line he offered to buy them outright, offer- 
ing any price, even twice their value, but always 
in-notes with little cash. All but one or two were 
gathered in, the firm of Horn, Brannen & For- 
syth being the most conspicuous one to remain 
outside. 

The Trust was scarcely completed when die 


branches and disintegration was forced. 

The patents of Mr. Luther Steiring, owned by 
Mailland of Detroit, were relied on to bring in a 
large revenue, and they did so for a year or two 
until defeated in the courts by the Gibsons of 
Philadelphia. Nearly every house in the trade 
had agreed to pay a 8 per cent. royalty on their 
gross business; but this arrangement was short- 
lived and the field was open again. 

Some of the pillars of the combination, Archer 
Pancoast, Oxley Giddings and others, were forced 
into bankruptey and large losses sustained by 
both stockholders and creditors. 

The General Fixture Company shared in the 
disaster, and it is now rumored that an appraise- 
ment is to be made and the property sold. The 
Northwestern Hardware Company (the name the 
Trust was to work under) had paid on account 
of the purchase of this company abont $200,000 
and given $400,000 in notes. They now claim the 
condition of the concern was misrepresented and 
are suing to recover the money paid and to can- 
cel the remaining notes. Meantime the company 
has been a financial charge upon its parent, the 
General Electric Company. 

The business of every cuncern which went into 
the combine was badly injured and some were 
ruined completely. The promoters themselves 
have lost large amourts of money, and there 
has been nothing but disaster from start to finish. 

With the wrecks of 75 per cent. of all Trusts 
formed in the past ten years before us, is any 
further argument necessary to prove that the 
fuudamental idea o? Trusts was wrong, is wrong, 
and always will be wrong ? i 


x NK * 


A The Hartford (Conn.) Board of Fire 
Sound Underwriters have taken steps to 
Idea. compel electric wiremen to pass au 

examination before being allowed to work at 
their trade in that city. Charles E. Chase, pres- 
ident of the board, has been instructed to ap- 
point a committee to present the facts to the 
Court of Common Council and ask that no wir- 
ing of houses be permitted by any except li- 
censed electricians. The passage of such an ordi- 
nance in any city would insure the work being 
done by competent men, and in a way to reduce 
the danger of fires, etc., to a minimum. 

In many cities steam engineers are compelled 
to undergo examinations and to work under 
licenses. There are many reasons why those in 
control of electrical plants, and wiremen also, 
should be under similar offici: ] regulation. 

True, the danger of explosions is not present 
in electrical apparatus, but there are other 
Such a plan would 
work tothe advantage of competent men, and 


dangers equally serious. 


would at once produce a higher standard of ser- 
‘vice. In the wiring branch alone there is 
urgent necessity for its adoption, and if prop- 
erly enforced its benefits to the public and 
to the better class of workmen would be mani- 
fest. 

This is one of the few questions which are al- 
No sound objections 


Hartford is on the 


most beyond argument. 
could be offered by any one. 


the subject at once. 

x & * 
‘For some time the New York, 
New Haven and Hartford Rail- 
way Company have suffered from the competi- 


Falling 
into Line. 


tion of the trolley systems which parallel and 
cross their lines at scores of points throngh New 
England. Their last two annual reports have 
commented on the bad effects of this competition 
on the system, and the railway company have 
made several attemptsto hamper intended trolley 
competitors by bringing annoying tuits to pre- 
vent the latter from crossing the tracks of the 
former. 

Now it is announced that the New York, New 
Haven and Hartford Railway Company have de- 
cided to equip two of their branches with elec- 
One of these is the Nan- 
tasket Beach line, which conveys passengers to 
The other is the 
line from Providence to Fall River, conducted 
in ccnnection with the Sound steamers. The 
latter road is about forty miles long. Oneof the 
officers of the road has called attention to the 
fact that the four-track system between New 


trical motive power. 


that resort chiefiy in summer. 


York City and New Haven, about seventy miles 
long, is in such a condition and is so constructed 
as to permiv the use of electricity as soon as it is 
made clear thata change of this magnitude is 
warranted. 

Whether electricity as a motive power will ever 
displace steam on trunk lines is still an unde- 
cided question. But that it may be adopted on 
innumerable branches of steam roads with profit 
and satisfaction there is scarcely a doubt. We 
are glad that the leading railway system of New 
England, where the influence of the trolley cars 
has been most felt, have given up fighting the 
march of progress and decided to joia in the pro- 
cession. 

It is also announced that the Brooklyn elevated 
railroads, alarmed at the inroads the trolley cars 
have made on their receipts, are about ready to 
adopt electricity and to add an elevator service 
to each of their stations. 

Thus the public are placed under cbligations 


to the promoters of the trolley system, who are 
forcing the adoption of better and more enjoy - 
able rapid transit facilities than were dreamed of 
ten years ago. And whatever plans may te 
adopted by its competitors the trolley will main- 
tain its position. 


& ** 
The There is every indication that 
Cleveland the Cleveland meeting of the 
Convention. National Electric Light Associ- 
ation will be a thorough success. The pro- 


gramme arranged 80 far is au excellent one, 
and gives promise of a series of vigorous dis- 
cussions. 

There is sure to be a large attendance. ELEC- 
TRICITY has in preparation a special issue for 
this meeting which will be fully worthy of the 
occasion. It is not our custom to get out a 
special issue every second week, and when we 
announce one we do so in the full assurance 
that we can offer advertisers a special opportu- 
nity of being represented in a paper which will 
be thoroughly read for its interesting matter 
and then preserved as a work of art. Orders 
should be placed at once. 
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Views and Opinions on Timely Topics. 


In an early issue we will publish a complete 
list of the stocks and bonds carried on the G. E. 
books as assets, also those sold to the Securities 
Company, the Electric Corporation, and the 
Street Railway aud Illuminating Properties, 
with the total capitalization of each of the local 
companies. It should be preserved for refer- 
ence. 8 
& K * 

Last year the G. E Company had 98, 000.000 
of patent assets so they said. The only patents 
of value have now either expired or been declared 
invalid, and the patent account, we fear, will soon 
be in debt to shop cost ” or to profit and loss 


account. 
& K * 


The Offer is Still Open. 


ELECTRICITY offers to put up 9200 with any 
party to be agreed on, the Electrical World to 
put up an equal amount, the sum to be divided 
between the A. I. E. E. and the N. E. L. A., 
to prove whether the Flectrical World has or 
has not 4,000 paid subscribers. Decision to be 
rendered by a committee of three, each side to 
choose one, the two to choose the third. 

Step up to the captain’s desk, Mr. Johnston. 


& & * 
The Cause a Mystery. 


(From the Elmira Gazette.) 

Patrons of the Elmira and Horseheads Street Ratlroad 
must have noticed that at times recently the current 
would desert the trolley and the car would stop. Many of 
them will be surprised to learn that the cause of thisis a 
mystery. Superintendent Cheney of the electric light 
station is a great electrician, but be has failed to discover 
the cause. Many others have looked for it, but they, too, 
have been unsuccessful. 

A few years ago, before the service of the New 
York Steam Company had reached its present 
state of perfection, there were several leaks in 
Mail street from the company’s pipes—veritable 
geysers rising high in air. They remained there 
for days, and when the reporters sought the 
manager, Mr. F. H. Prentiss, he told them he 
had been unable to find the cause. The New 
York Times suggested that Mr. Prentiss be com- 
pelled to sit on one of the geysers until he dis- 
covered the cause. Perhaps Superintendent 
Cheney better be compelled to ride the trolley 


until he finds out why the current persists in de- 


serting. 
& „ * 
SPEAKING of bribery, how would some of the 
expense sheets of the old special agents look 


in cold type ? 
* K* * 


Maps and Their Uses. 


We have received several copies of a map of 
a great portion of the world, upon which have 
been engraved a large number of figures, pur- 
porting to show the circulation of the Electrical 
World in various States and countries, which 
leads us to consider the question of maps. 

Not many years ago when Richard Croker, 
“Awful” Gardner, Owney Geoghegan, Judge Nor- 
ton, Fatty Walsh and other prominent men were 
shining ornaments of the prize ring, when 
prize fighting wasas common as meetings of good 
government clubs are nowadays, and when the 
reports of scrapping matches formed a leading 
feature of the regular news of the day, the New 
York Herald managed to beat its contemporaries 
regularly in obtaining reports of the fights. They 
had so many scoops that the city editors of many 
other papers were in danger of losing their jobs. 

Finally a reporter on the Brooklyn Eagle con- 
ceived a brilliant idea. He bought a real estate 
map of the city of Brooklyn and started in on 
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his own hook to report prize fights from his room 
in a boarding house. Night after night he lo- 
cated and described in detail bloody mills, first in 
one section of the city, then in another, on vacant 
lots. He beat the Herald so often that they sent 
an army of reporters to Brooklyn, until every 
second man on the street was a Herald reporter 
looking industriously for a prize fight. At last, 
by mistake, a fight was located on premises 
which were directly under the windows of a sta- 
tion-house. The police officers investigated the 
source of the Eagle's news, and the bright re- 
porter was compelled to throw away his map and 
again devote himself to reporting events which 
had taken place. 

The circulation story told by the map of the 
Electrical World is about as truthful as the 
stories of fights told by the Eagle reporter and 
his now famous map. 


„& KX * 


Street Railway and Illuminating Properties. 


The trustees of Street Railway and Illuminating Prop- 
erties have retired 939 additional shares of preferred 
stock, paying an average price of 110355 fat. This makes 
a total of 28,500 shares purchased to date and leaves out- 
standing 21,500 shares. 

The profits of this syndicate will be more than 
enough to have paid a 5 per cent. dividend on 
the G. E. common stock for two years. 


& & X 
Buffalo and the Falls Power Scheme. 


Buffalo has been in a turmoil for some weeks 
over the question of granting to the Niagara 
Falls Power Company a frauchise enabling it to 
get the Niagara power into the city. 

It is now made known that the Buffalo Gen- 
eral Electric Company’s franchise is sufficient 
for all the needs of the Power Company. 

The deal between the General Electric Com- 
pany and the Niagara Falls Power Company's 
interests, mentioned in ELECTRICITY some weeks 
ago, is in a fair way to be uncovered. 


„& „K * 


Boston men were blamed for the over-valua- 
tions in the first report of G. E. Who will be 


blamed for the over-valuations in No. 2? Let 
us wait and see. 
yY X * 
They do strange things in Philadelphia. A re- 


cent illustration in the Inquirer of that city 
showed an attaché of the Electrical Bureau in 
the City Hall engaged in the diversion of killing 
rats by electricity. It was stated that the rats 
are first caught in ordinary traps. 

& & * 

ELECTRICITY confidently expects such a 
thorough reorganization of the G. E. Company 
this year as will allow us conscientiously to ex- 
tend tbe right hand of fellowship and welcome it 
back to the ranks of honest companies minding 
their own business and not interfering with the 
rights of others. 

* * 

Tue Electrical Trust was not a funny term in 

1892, but in 1895 it sounds like a joke. 
* & * 
THe Wall Street News states that the Thom- 


son Regulator patent was carried on the G. E. 
books at $2,000,000. i 


The National Electric Light Convention. 


The Trunk Line Association have granted a 
rate of a fare and a third for the round trip, on 
the certificate plan, for members and delegates 
attending the Eighteenth Convention, to be held 
at Cleveland, February 19, 20 and 21. Negotia- 
tions are now pending for a special train from 
New York to Cleveland, notice of which will be 
given as soon as route is selected and schedule 
arranged. 


Truth is Stronger than Fiction. 


„Electricity Makes No Statements Which 
Are Not Easily Verified by Others. 


(From Electricity, Jan. 2) 


But admitting that the debts are paid, that 
bonds have been retired, how has it been done ? 
From profits in the business? Certainly not. 
They (the G. E. Co.) have sold during the year a 
large amount of local securities, have cleaned up 
a number of bad accounts, and with the proceeds 
from these two sources they have reduced their 
debts and retired some bonds. 


(Inspired Financial Paragraph, Jan. 8.) 


The allegation that the $1,000,000 bonds re- 
tired last year were not paid out of earnings is 
declared to be untrue, as the company now de- 
pends upon its earnings rather than new capital 
for all its expenditares. This has been true ever 
since the St. R. and III. Properties issue. 


A TRUTHFUL DIRECTOR. 


What Do Messrs. J. P. Morgan & Co. Say to This ? 


(From the Lynn (Mass.) Item, Jan. 12, 1895.) 

A General Electric director says the only in- 
dorsement likely to be outstanding at the end of 
the fiscal year will be $2,800, which cannot be 
got at. Present indorsements are only $35,000. 

He further sald that the company was not 
applying net revenues to the purchase of the 
company’s bonds but the proceeds of assets 
sold. He thought that considerably over 
$1,000,000 of the bonds had been bought for 
the treasury. CURRENT REVENUES WERE 
USED IN THE BUSINESS. 


The profits“ are all needed in the business. 
EveEorricity said this three weeks ago, and we 
never make a mistake. 

The statement mentioned above as to the re- 
tirement of bonds not out of profits but out of 
assets sold was made to the financial editor of 
the Boston /ferald by a director of the G. E. 
Company who knows what he is talking about, 
two weeks after ELECTRICITY published the fact. 


Where Will the Proceeds Go P 


To Retire Bonds, We Guess. 

It is reported in our news colamns this week 
that Messrs. Tucker, Anthony & Co., of Boston, 
have purchased of the General Electric Com- 
pany the Macon Consolidated Street Railway 
system. 

This is one of the properties grouped together 
in the last G. E. report, par value, 93, 860, 338. 38, 
carried at 94, 766. 76. 


(from the Boston News- Bureau.) 


The General Electrie has bought in another 
$100,000 of its bonds and has now on hand be- 
tween $1,100,000 and $1,200,000 of its own bonds. 

From whom does the company buy these bonds ? 

Who are the brokers ? 

How much regular commission do they get ? 

What do the brokers pay ? 

How large are their shavings ? 

Why are bids not invited in regular and legal 
manner ? 


(From the Commercial Advertiser.) 


The statement is made by an official of the 
company that the earnings during the year just 
closing would have been sufficient to pay some- 
thing Tike per cent on the stock. 


Four percent. of $84,711,600.00 is $1,388,464.00. 
If this has been earned, where is it? It is not in 
the treasury. There was only $744,000 of float- 
ing debt January 31, 1894. Where have the pro- 
ceeds of notes collected disappeared to ? 
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VANISHING ASSETS. 


The Thomson Regulator patent, declared void 
last week by Judge Grosscup in Chicago, was 
carried on the G. E. books as worth $2.000,000 
of the 38.000.000 of patent assets which they 
claimed in April. 

The feeder and main patent was valued at 
about the same figure, and this was declared 
void in the U. S. Circuit Court at Philadelphia 
some months ago. 

The lamp patent, $8,000,000 more, expired 
in November. 

There now remains only the three-wire pat- 
ent, which no one needs to use. 

What are the patent assets carried at now ? 

Is Mr. Ord scratching his head while ponder- 
ing on this subject ? 


The Electropoise. 


An Honest Religious Journal. 


The ‘‘ Christian Advocate’s’’ Position Clearly Stated. 


(From the Christian Advocate, Jan. 17.) 


REFUSED—AND WHY. 

Eveorricity, of this city, is carrying on with 
vigor and every appearance of thoronghness the 
exposure of what it calls “a fraud,“ an out- 
rageous humbug,” a swindling scheme,“ a 
nefarious enterprise,” ‘a worthless device,” an 
arrant fraud,” a cheat,” worse than the 
Louisiana Lottery.” It publishes an analysis of 
it, and specifies what it declares to be five fraud- 
ulent claims. 

Its proceedings would not have demanded no- 
tice from us if among its list of religious papers 
condemned for advertising it we had not seen the 
Sunday School Times and the Christian Advo- 
cate. As we should have been greatly ashamed 
if the charge had heen trne, and, knowing it to 
be false, we delayed for a week or two to see 
whether ELgcrricity would retract it. 

In the next number it published a card from 
Dr. Trumbull containing this sentence: 

The Sunday School Times rejected the advertisement of 
the (here the name ofthe trap is given) before the mem- 
ders of the electrical profession seemed to be aware of Its 
unsavory nature. 

Exectricity humbly apologized for the error 
and accounted for it by stating that 


when we prepared our article we were informed by the 
editor of the Chrtsliay Nation that he had accepted the 
advertisement because it had been investigated and ac- 
cepted by the Sund iy School Times and that their accept- 
ance of it was sufficient warrant for him. 

Meanwhile we had written a note to the editor: 


We hereby inform you that the Cristian Advocate did 
not publish that advertisement. It was offered to the pa- 
per, but when shown by the advertising agent to the 
editor it was rejected on the ground that it was a trans- 
parent humbug. 

ELEorTriciry published the note, and accounted 
for supposing that it was advertised in the 
Christian Advocate by the fact that a person 
connected with this paper had signed an extrava- 
gant recommendation of the thing, and then 
says: 

It thus seems that there is a wicked partner in the joys 
and sorrows of the Christian Advocate editorial staff. The 
wicked partner indorses most fully (here the name of the 
trap Is given] over his own name, etc. 

There is but one authority who decides what 
advertisements shall be admitted to the Christian 
Advocate, namely, the editor. Because any per- 
son who gives the whole or a part of his time to 
editorial work on the Christian Advocate hap- 
pens to recommend an unworthy article, to assert 
without investigation that the same was adver- 
tised in the Christian Advocate, is a carelessness 
which a paper engaged in exposures should be 
above. 

At the same time Exxzoctriciry has honorably 
given the retraction due publicity. 
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We do not employ persons because of their 
opinions upon outside matters. A man may be 
an allopath, homeopath, hydropath, an eclectic, 
a vegetarian, be deluded by one or many forms 
of quackery, or certify that a horse chestnut 
carried in his pocket cured him of rheumatism; 
he may be a Prohibitionist, a Republican or a 
Democrat in politics; he may favor woman suf- 
frage or oppose it; if he is of good character, and 
does his work satisfactorily, it is all that is re- 
quired of him. 


[We are only too glad to give publicity to this 
statement of the Christian Advocate's position, 
for it goes a long way toward setting it right be- 
fore the public. What the editor says as regards 
his indifference to the tenets of his employees 
is all right so long as those tenets are not given 
the appearance of authority by the use of the 
paper’s name in connection with the holders of 
those beliefs. As it is, Dr. DePuy’s name is not 
mentioned in connection with the Electropoise 
except as the editor or assistant editor of the 
Advocate. In this way a scandal has been 
brought upon the good name of the paper, and 
while the Christian Advocate need not concern 
itself, perhaps, with the personal opinions of its 
employees, it seems to us tbat it should be a 
matter of great concern if those opinions are 
hawked abroad in such close connection with the 
paper’s name as to seemingly identify the individ- 
ualand the paper. However great an offence 
against good taste (to use a very mild expression) 
it is for Dr. DePuy to seek notoriety in the way 
he is doing, it would be a matter simply between 
himself and his conscience if he appeared as an 
individual only. But when the initials D. D. are 
used in connection with his name it creates in 
the minds of the unreasoning a scandal upon the 
church, and when assistant editor of the 
Christian Advocate” is also added it implies a 
responsibility that a paper jealous of its good 
name can ill- afford to shoulder. We have always 
believed and are glad to believe that the Advo- 
cate’s skirts are entirely clean, but its name is 
constantly being used in a way to bring discredit 
not only upon itself but upon the cause it so ably 
espouses. — Ep.] 


LEGAL NOTES. 


Inthe suit between the Homestead Street Rail- 
way Company and the Pittsburg and JIomestead 
Railway Company, Judge Green, of the Pennsyl- 
vania Supreme Court, has rendered a decision 
adverse to the former company. holding that 


under the Jaw for the incorporation of street 
railways there can be but one street railway 
franchise over the same highway. The Pittsburg 
and Homestead Railway Company, having had a 
prior charter and right of way granted, has the 
sole right over the road in question, and the 
grant to the Homestead Company was a void 
act. 

Suits have been filed in the U. S. District 
Court at Knoxville, Tenn., against the Knoxville 
Electric Street Railway by the Union Trust 
Company of New York and the Thomson- Hous- 
ton Company of Massachusetts. The plaintiffs 
seek to foreclose the mortgages and have the 
road sold. The road has been in the hands of a 
receiver for nearly three years. 


Judgment Against G. E. 


The General Electric Company has been as- 
sessed $5,000 damages by a jury in the Supreme 


Court, New York City, before Judge Beach. 
The plaintiff was George R. Burke, suing asad- 
ministrator of the estate of his son, Carl Burke. 

Carl Burke was in the employ of the Ringler 
Brewery several yearsago. The Edison General 
Electric Company was putting a plant in the 
brewery. While the company’s employees were 
rolling an engine into the place one of the rollers 
slipped from under a plank and fell down into 
the basement. It struck Burke, who happened 
to be passing, and caused his death. 
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IX. 


The Magneto Telephone—Plain Directions 
How to Construct at Small Expense a 
Most Serviceable Instrument forthe Besi- 
dence or Office—The Days of Speaking 
Tubes are Past. 


BY NELSON W. PERRY, E.M. 


Thus far I have described only the magneto- 
telephone whereby the magnetic and electrical 
oscillations or waves are caused solely by the 
vibration of an iron armature in front of a per- 
manent magnet around the pole or polesof which 
are wound coils of insulated wire forming part 
of the transmission circuit. With this no bat- 
tery is required. and for thort distances it is 
superior to the battery telephone (to be described 
later) on account of its greater simplicity and 
the almost impossible contingency of its getting 
out of order. The magneto instrument, there- 
fore, is peculiarly adaptable for house use and 
for connecting together the different parts or de- 
partments of a large manufacturing establish- 
ment. It may also be used to good advantage 
over greater distances if specially wound for 
such service. In fact conversation has been car- 
ried on successfully by means of magneto in- 
struments between New York and Cleveland, and 
circuits 15 to 20 miles long were at one time not 
uncommon. The first telephone exchange in 
Boston was for several years operated entirely 
with these instruments, and for some time after 
the first introduction of the telephone the mag- 
neto instrument was the only one in use any- 
where. The battery telephone has some advan- 
tages which will be referred to later, but the 
magneto, by reason of its all but indestructibil- 
ity, is pre eminently the private line instrument. 

To enable any of my readers to construct a 
serviceable instrument of this kind I append the 
following instructions : 

Buy of some optician or electrical supply 
house a small permanent horseshoe magnet 
about 23 inches long. This should cost at retail 
not over 10 cents. Have two holes bored clear 
through both of the poles, leaving enough metal 
around them so that the steel will not be mate- 
rially weakened. In having these holes drilled 
do not pormit the steel to be heated for the pur- 
pose of facilitating the drilling, for if the temper 
be drawn the magnetism of the magnet will be 
destroyed and tbe usefulness of the magnet for 
the purpose greatly impaired. Next cut off two 
pieces of soft iron wire—the softer the better— 
about p; inch in diameter, and i inch long. 
Turn down one end of each of these pieces so as 
to make a tight fit into the holes drilled in the 
maguet (4 B, Fig. 1), and drive them home as 
shown in Fig. 2. 

The reason for making these pole pieces (A B, 
Figs. 1 and 2) of soft iron is that the latter is 
much more sensitive to changing magnetizing 
influences than hardened steel, and it has been 
pointed out that the operation of the telephone 
is dependent upon these rapid changes for its 
efficacy. When these soft iron pole pieces are 
inserted they will be found to be strongly mag- 
netized by their contact with the permanent 
magnet. 

Next buy a spool of cotton-insulated copper 
wire of No. 32 gange or smaller. An eight-ounce 
spool, which wil] contain enough wire to wind 
telephones for the whole neighborhood, can be 
had at retail for 60 cents or less. 

This may be wound directly on the cores A 
and B, but it will be found more convenient to 
wind the coils on shallow spools first and then 
slip these over, as shown in Fig. 3. These spools 


JAN 23, 1895 


ELECTRICITY. 


17 


may be conveniently prepared and wound as fol- 
lows: Whittle down a pine stick to about the 
diameter of the cores A B ora trifle larger and 
wrap on this two or threeturns of dry manilla 
paper cut intoa strip, say about an inch wide. 
Cut out of pasteboard four disks, and, perfor- 
ating their centers, force two of them on to the 
paper-covered stick, leaving a space between 
them of about quarter of an inch to hold the 
wire. Now, after slitting the portions of the 
paper cylinder which extend on either side be- 
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yond these washers, turn up the paper and paste 
it to the outside surfaces of the disks or washers, 
and one spool is complete. The other two wash- 
ers will be used for the second spool. 

Before removing the spool from the stick it 
will be best to wind it full of wire. To start the 
coil, bore a small hole in the side of the spool 
and draw through this two or three inches of the 
wire to facilitate connections, and then wind on 
as evenly and tightly as possible, say 800 turns of 
wire, and end it off as it was begun, by pulling 
through another perforation three or four inches 
of the wire. It matters notin which direction 
the winding is done, but to avoid confusion and 
for convenience we will assume that while h old- 
ing the stick in the left hand we have wound the 
wire from beneath over the spool or in the direc- 
tion of the motion of the hands of a clock. Mark 
the side of the spool next to the left hand a and 
that nearest to the right hand ö, for convenience 
of reference. The spool with ita coil may now 
be transferred from the stick to the core A. Pre- 
pare and wind the second spool inan exactly 
similar manner and with the same number of 
turns of wire, and mark the side next the left 
hand c and the opposite side d. Now a little care 
must be observed in slipping this second spool 
onto its core to have it right, for if it is put on 
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the wrong way it will not work. Let us suppose 
that in putting the first spool on core A the side 
a came next to the magnet, then in placing the 
second spool on B the side d must come next the 
magnet. Oonnect the last end of coil 4 to the 
beginning of coil B by removing an inch of the 
insulation and twisting the two tightly together. 

The next step will be to go toa wood turner 
and have the boxes made to receive this appar- 
atus. The boxes should be cylindrical in form 
and about 24 inchesin diameter. They should 


be made of some highly seasoned, close-grained 
bard wood, such as ash or maple or boxwood, or 
preferably of guttapercha. The box will be in two 
parts—a body M and a cover L, as shown in section 
in Fig. 4 and in perspective in Fig. 5. The face of 
the body should be turned down toa true plane 
first and then recessed gg inch deeper through a 
circular area of 14 inches, leaving an annular 
seat for the diaphragm and the cover. Thecen- 
ter of the block should then be gonged out, as 
shown, to make room for the bobbins or spools 
CC’. The back of the body will then be cut or 
recessed so that the magnet without the spools 
may be introduced and fastened in position so 
that the pole pieces A B will come as near the 
center as possible. The face of the pole pieces 
should be just far enough below the face of the 
box so that the metal diaphragm when placed in 
position will just clear it. In order that the dis- 
tance between the pole pieces and the diaphragm 
may be adjustable it may be well before putting 
the magnet in its seat to place therein a strip of 
indiarubber as a cushion which will hold the 
pole pieces normally a little too far away from 
the diaphragm; then by means of a set screw in 
the back of the box, as shown in Fig. 6, the ad- 
justment may be readily made. 

After the magnet bas been placed in position, 
the spaces cut away to permit of its introduction 
should be filled in by tightly fitting pieces of 
wood coming flush with the surface, and then, 
for the sake of appearances as wellas to make 
the box tight, it should be neatly covered with 
paper. 

The lid should be of the same diameter ae the 
box, having a hole about ; inch in diameter out 
through its center and the space around it out 
away so as to form a bell or trumpet- shaped sec- 
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tion for the concentration of the sound waves. 
On the under side the cover should be cut away 
js inch except around the edges, as shown in 
Fig. 4. so that when the diaphragm is in place 
and the lid fastened on, the diaphragm will be 
tightly gripped around its circumference but 
will be free to vibrate in other parts. 

For the diaphiagm, buy a sheet of ferrotype 
plate of any photographic supply dealer. This 
is the materia] upon which ferrotypes are taken 
and will cost five or ten cents. One plate will be 
sufficient for a dozen and a half or more 
diaphragms. 

With a pair of compasses strike outa circle 2 
inches in diameter on cardboard; cut this out 
and using it as a template scratch out similar cir- 
cles on the ferrotype plate with a pinpoint and 
cut these out with a pair of scissors. It is best 
not to strike these circles directly on the ferro- 
type plate with the compasses for fear of indent- 
ing it, but it may be done with care. 

Place the diaphragm centrally on the body of 
the box and then screw the cover down upon it 
lightly, taking care that the screws do not touch 
the diaphragm. 

But previous to this place the spools upon the 
magnet pole pieces—bore two small holes 
through the back of the box through which the 
ends of the coils may be carried. Screw in a 


couple of small binding posts and attach each 
wire to one of these, as shown in Fig 4. 

This instrument may be used equally well 
either as a transmitter or as a receiver, and it 
will be found a great convenience to make two 
of them for each station so that one can be held 
continuously to the ear while the other is used 
as a transmitter. 

The method of connecting up two instruments 
is shown in diagram, Fig. 7, and the method of 
connecting up four—in case there are two in- 
struments at each station, one to be used as a 
receiver and the other as a transmitter—is shown 
in Fig. 8. The binding posts A and B are those 
connected with the coils on pole pieces A and B. 
It will be observed that in all cases an A binding 
post is connected with a B binding post, and this 
rule will hold good however many instruments 
there may be in circuit. Nor does it matter, in 
Fig. 8, which one of the two instruments is used 
as a transmitter and which as a receiver, for 
these instruments are perfectly reversible. 

In Fig. 6 are given two views of the instrument 
—the one to the left being a section through the 
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axis and the one to the right a rear view, showing 
the parts cut away for the admission of the mag- 
net, similar parts being numbered alike in both. 
C is the set screw for adjusting the position of 
the magnet with reference to the diaphragm. D 
is a bar of brass or other non-magnetic material 
laid across the magnet upon which the point of the 
set screw rests. The solid black portions shown 
most plainly in the left hand figure are pieces of 
rubber or elastic cushions intended to permit of 
a motion of the magnet towards or away from the 
diaphragm as the set screw C is screwed in or 
out. 

In Fig. 5, at the lower portion, I have illus- 
trated two induction coils, such as are frequently 
used in long distance telephone service. They 
are not much ased with magneto instruments and 
do not necessarily concern us just now, but may 
just as well be explained here as elsewhere. 


THE TELEPHONE INDUCTION OOIL. 


I have already explained in a previous article 
how an alternating or variable current in a wire 
sends out etheric waves in all directions, which 
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in turn set up similar alternating currents in 
other conductors with which they come in contact. 
I have also stated that the ether resident in iron 
propagates these waves with enormously greater 
facility than does the ether in other substances, 
and pointed out that when we want to transmit 
energy from one coil to another by means of 
these ethereal undulations by far the best method 
is to place both coils on a core of iron. Such an 
arrangement is the ordinary induction coil. 
Now, electrical energy is composed of two dis- 
tinct factors, just as isthe energy of running 


water. 
We have not defined a waterfall when we have 


stated that it is 100 feet high or that 1,000 gallons 
of water per minute is flowing. When we state, 
however, that a given stream pours 1,000 gallons 
of water per minute in a fall of 100 feet the rate 
of expenditure of energy in that waterfall has 
been clearly defined—it will be equal to the 
weight of the water flowing in 1 minute multi- 
plied by the height of the fall. Assuming that a 
gallon of water weighs 8 pounds, 1,000 gallons 
will weigh 8,000 pounds, and if this weight of 
water falls 100 feet, it will develop 100 X 8,000 = 
800,000 foot pounds of energy. If this amount 
of energy is developed in 1 minate, then the 
horse-power developed will be 539989 = 24,3, 
horse-power. The same energy would be de- 
veloped if half the amount of water fell double 
the distance or double the amount fell half the 
distance. | 

In electricity the situation is very analogous. 
An electrical energy is not defined when we say 
that it flows under a pressure of a given number 
of volts, nor when we say it delivers so many am- 
peres. But when we say, for instance, that in a 
given circuit the pressure is 100 volts and the 
current delivered is 10 amperes, the amount of 
energy or its capacity to do work is clearly de- 
fined and is equal to 100 X 10 = 1,000 watts; 746 
watts eqnal a horse-power, so that by dividing 
1,000 by 746 we get the value of that current in 
horse-power. But it is clearly the 3ame so far as 
the energy of the current is concerned if we 
have 100 amperes flowing at 10 volta, 1,000 am- 


and vice versa. Thus if the circuit from our 
telephone is wrapped say four times around an 
iron bar, and there be another circuit wrapped 
the same number of times around the same bar, 
there will be induced in that second circuit a 
current having the same number of amperes and 
at the same number of volts as the first. If the 
number of tarnsin the second coil be twice as 
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turns of fine wire on the same bar. Usually one of 
these coils is wound directly over the other. The 
comparatively low potential currents in Z induce 
equivalent currents of high potential in J’. At 
the distant point is another induction coil, Z” T”. 
The high potential currents induced in I’ in pass- 
ing through the many convolntions of T induce 
in T“ equivalent currents of low potential, and in 
J 
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many as those in the first or primary coil, the cur- 
rent induced in the second will be only half as 
great, butits voltage will be twice as high, so for 
transmission purposes we may by means of the 
induction coil transform our energy up to any 
voltage desired by simply putting on enough 
turns of wire in the secondary. The amperes 
will of course be vorrespondingly reduced. This 
operation is perfectly reversible, so that if the 
transmitted high voltage current be made to pass 
through a coil of many turns at the further end, 
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peres at 1 volt or 1 ampere at 1,000 volts, pro- 
vided the product of the amperes and volts re- 
mains as before, 1,000. It does make a good deal 
of difference, however, when we come to trans- 
mit this energy, whether it is 1 ampere at 1,000 
volts or 1,000 amperes at 1 volt—it being very far 
preferable in all cases of transmission to have 
the voltage factor large and the ampere factor 
small than the reverse. The induction coil gives 
us a very simple means of changing a current of 
low voltage to an equivalent one of high voltage, 


it may De transformed down again to any voltage 
desired. Now; as before intimated, high voltage 
currents are preferable for transmission purposes; 
so where long distances are concerned it is 
usual, especially in battery telephones, to em- 
ploy induction coils for the purpose of raising 
the voltage of the telephone currents. In Fig. 6 
the method of doing this is diagrammatically 
shown. The current from the telephone is con- 
pected to a few turns of comparatively large wire 
J on a soft iron bar or core. T isa coil of many 
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this latter circnit is placed the receiver of the 
distant station. 

In my next article I propose to describe the 
microphone and battery transmitters. 


Messrs. T. D. F. Andrews & Co., of London, 
England, have made some experiments upon the 
inductance of sheathed cables. The results show 


that, whether the sheath or outer concentric 
covering be of iron or copper, the inductance is 
practically the same; and if an ordinary copper 
concentric cable be used in place of the iron 
armored cable of the same cross section, the re 

sults are the same in every case. This is inter- 
esting so far as it goes, but a little information 
regarding the periodicity at which the tests were 
pene would add to the value of these observa- 

ons. 


A remarkable experiment has just been made 
near Orange, N. J., onthe Eagle Rock line of 
the Suburban Traction Company with some mag- 


netic sand from the ore-separating works of 
Thomas A. Edison at Ogden. Mr. Edison had the 
idea that the sand would have more effect in pre- 
venting slipping of the wheels than tke ordinary 
sand. ‘The experiment was tried during the snow 
storm on the Eagle Rock line, where the grades 
are excessive and the difficulties of operating in 
the snow are enormous. The experiment proved 
a complete success, the sand making a perfect 
electrical connection with the rails and no slip 
being noted. 


One of the most elevated telegraph lines in the 
world is that reported from India. On the Gilgit 
line two passes have to be crossed, one 11,600 ft. 


high and the other 18,500. The snow often lies 
at a depth of from 10 to 18 ft., and the poles used 
are 80 ft. long. The poles are planted close to- 
gether. Offices of observation are close by, in 
each of which two Europeans are stationed lead- 
ing a life in comparison with which that spent at 
submarine cable stations is riotous and crowded. 
Many months the passes are cut off from man- 
kind by the snow blockade. 


The first sailing vessel to be lighted by elec- 
tricity is said to have been the Spanish bark La 
Vigusea, a bulk-oil and general cargo carrier. 
She is fitted throughout with incandescent lights, 
the power for the dynamo being furnished by a 
small oil engine, which also furnishes power to 
pump her oil cargo when she is loading or un- 


loading. 
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PRE.- SCIENTIFIC ELECTRICITY.* 


BY HORACE HAYDEN, JR. 


The electricity of to-day and that of the 
future have been the subject-matter of many 
recent articles. In fact, the general reader 
should now be well acquainted with what has 
been accomplished in this science during a period 
of less than three hundred years, and must 
readily apprehend that more wonderful things 
willyet be achieved. Why all this has not been 
effected earlier isa problem which we shall at- 
tempt to solve, and which may prove to be inter- 
esting to those that care to accompany us over 
the period when this wonderful force played a 
part in the life of man in strong contrast to its 
obedient servility of the present day. 

Classical scholars are familiar with the super- 
stitious reverence the Greeks had for amber, 
and the tendency among them to use the word 
electron (Aero - which is the Greek word 
for amber—just as the word adamant was fre- 
quently used as designating some ideal, some im- 
perfectly known substance, possessed of almost 
miraculous properties. ‘The Greeks even thought 
that the yellow semi-pellucid substance lived and 
had a soul, fur, when excited, it seemed to be- 
come animated in its attraction for small parti- 
cles that came within its influence. ‘The name 
itself appears to have been derived from this 
physical myth, Elector (HAéyrwp) being one of 
the names of the sun-god. 

In the twilight of legendary Greece, we find that 
familiar and beautiful myth of Phaethon, son of 
Phoebus Apollo, who rashly undertook to drive the 
solar chariot through the heavens, We all remem- 
ber how the chariot approached so near the earth 
that the mountains began to blaze, and rivers 
and fountains dried up, and that Zeus, enraged, 
hurled his thunderbolt, thereby precipitating the 
charioteer into the River Eridanus. There he 
was found by his sisters, the Heliades, who, 
lamenting long and bitterly, were at last changed 
by the gods into ever-sighing poplars, and their 
tears, which continued to flow, became translu- 
cent amber as they dropped into the stream. 

The Greeks, even at this remote period, thus 
revealed their knowledge of the origin of am- 
ber. The tears of the ever-sighing poplars, be- 
coming amber as they dropped into the stream, 
is but a poetic way of expressing the fact that 
amber is the resinous exudation of trees that 
becomes fossilized by the action of the water. 

Without much effort of imagination it is possi- 
ble to trace this chain of analogies a step farther. 
The myth of Zeus’s thunderbolt—which we know 
to be synonymous with the lightning stroke— 
seems related to the properties of amber. By 
exciting amber it is possible to produce minia- 
ture lightning, and it is more than probable that 
the Greeks made this comparison. If the Elec- 
tra (HAéyrpa) of these legends—who, we will 
remember, was the goddess of brightness—is, as 
has been pointed out, the personification of light- 
ning, the comparison would then seem almost 
certain, for the resemblance between the names 
Electra and electron cannot be accidental. 

Amber was highly prized by the Greeks as an 
amulet, and was precious as an article of jewelry. 
This we perceive in the Odyssey, when the 
Phonician traders offer to the Queen of Syra a 
gold necklace hung with amber.” And thus, 
being constantly worn, the friction of garments 
would often excite sufficient electricity to canse 
it to attract, as Pliny remarks, ‘‘ the fine threads 
of fringe” and other small particles, a remarka- 
ble fact which was very Jikely to be noticed by 
the wearer. 

Thales was the earliest philosopher that made 
direct mention of this property of amber, and is, 
therefore, too often credited with the original 
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discovery. He appears to have regarded the en- 
tire world in the light of a living being, gradu- 
ally maturing and forming itself from water, the 
imperfect seed-state. This view endues the uni- 
verse with vitality, and considers he world as a 
mere spontaneous development of a pre-existing 
germ of life. Thus he is said to have looked 
upon the apparently dead as animated and en- 
souled; and, hence, taught that amber and the 
magnet possess à living soul, from which their 
power of attraction is derived. 

The adamant or magnet—to which the Greeks 
compare amber, although they knew it to differ 
from the latter in its attractive properties being 
inherent and only exercised upon iron— was 
originally found near the town of Magnesia, in 
Lydia, and from this circumstance was called 
magnes (uay vys), from which the present name 
is derived. Plato tells us, in the Ion,” that it 
received this name from Euripides, but by the 
people was called the Heraclea stone. He adds, 
„for not only does this stone possess the power 
of attracting iron rings, but it can communicate 
to them the power of attracting other rings; so 
that you may see sometimes along chain of rings 
and other iron substances, attached and sus- 
pended one to the other by this influence.” 

Here we clesrly see that he had observed the 
power of the magnet to impart its magnetism to 
other pieces of iron; but, without better author- 
ity than we have, it would be imprudent con- 
fidently to assert, as others have recklessly done, 
that the ancients bad any definite conception of 
the polarity of electricity or of magnetism. 


Their deficiency in positive experimental 
knowledge, however, was abundantly replaced 
by prolific powers of imagination. They have 
told us that the magnet would attract both 
wood ard flesh; that by holding a magnet in the 
hand we might find relief from both gout and 
convulsions ; that its effect onthe brain causes 
melancholy; that it acts as a love philter; that 
its power is lost after being rubbed with garlic, 
but may be restored by a treatment with goat’s 
blood; and that it has no power in the presence 
of the diamond. All which assertions, and many 
more, were eagerly grasped by the wonder- 
loving writers of the Middle Ages. 

It seems impossible to determine whether the 
Europeans themselves discovered that a sus- 
pended magnet will lie in the direction of the 
magnetic medium, or whether they received this 
knowledge through the Arabs, who, in turn, re- 
ceived it from the Chinese; for the latter claim as 
early as the sixty-fourth year of the reign of 
Ho-ang ti (2684 B. C.) to have been acquainted 
with this property of the magnet. After this 
fact became known in Europe, the magnet evi- 
dently took the name of lodestone (leading- 
stone), a name used by early writers; although 
we find no record of the mariner’s compass until 
some centuries later. 

If, now, we follow the Greeks into Egypt, our 
attention is attracted by the singular proposal of 
Dinocrates, the great architect and designer of 
Alexandria, to construct the arched roof of the 
temple of Arsinoë entirely of magnetic material, 
so that the iron statue of the princess might float 
unsuspended within the temple. But before the 
work was finished he died, as did Ptolemy Phila- 
delphus. who had ordered the temple to be built 
in honor of Arsinoé, bis sister and queen. 


We have considered at some length the knowl- 
edge which the Greeks possessed of the electrical 
property of amber and the attractive power of 
the magnet, and must now pass rapidly over their 
acquaintance with the more familiar phenomena 
of atmospheric electricity. 

The electricity of the earth usually concen- 
trates itself in sharp mountain peaks, the natural 
dischargers of the planet, but sometimes will 
flow from smaller objects resting on the earth 


and projecting into the air. Some years ago Dr. 
Werner von Siemens, the noted physicist, while 
on the top of the pyramid of Cheops, at Gizeh, 
during astorm, perceived that a flow of electricity 
escaped from his finger when extended toward 
the heavens. Thecurrent manifested itself pow- 
erfully enough to cause a loud hissing noise, and 
from the metallic button of his gourd he ob- 
tained electric sparks. 

Scholars have told us that the word pyramid 
is derived from the Greek root pyr (xvp), which 
means fire; and add, that this name was chosen 
to indicate that pyramids terminate in a point, 
in the shape of a flame. If this be the correct 
derivation of the word, it seems more logical to 
agree with Fonvielle, that at some time in the 
many centuries during which the pyramids stood 
before the Christian era these mountains of stone 
had been seen crowned with flame—illuminated by 
the energies of the earth; but this is mere con- 
jecture, and the most recent authorities maintain 
that the word pyramid is a derivative from the 
Egyptian word pir-em us, which means perpen- 
dicular height. 

The manifestation of this form of atmospheric 
electricity is usually in the shape of a brush or a 
star of light. The records of the display of these 
lambent flames have accumulated with years, 
and are found in the literature of all languages, 
and of every age and country. 


Among the ancients they were distinguished as 
Castor and Pollux, the favorite sons of Jove, 
who watched over the games, and also over 
travelers, especially those following the sea. 
The Dicscuri are represented on ancient coins 
as equestrians with a star floating over the 
helmet of each, and between them a zigzag line 
that Prof. Schweigger deems a representation of 
an electrical spark. 

In modern times, around the Mediterranean, 
these electrical displays have been hailed as the 
light of St. Clair, St. Nicolas, St. Helena; else- 
where they have had the appellation St. Barbe 
and St. Elmo. The Portuguese call them Corpo 
Santo and the English, Comazants. Even atthe 
present day of enlightenment, sailors attach a 
certain importance to these signs; for they sup- 
pose that the apparition of one of these natural 
lights portends that the severest part of the 
storm has yet to come, while two of them at 
once indicate a cessation of the tempest. In all 
of this we trace an inheritance from antiquity ; 
Pliny, in fact, telling us that these lights are 
dangerous and unlucky when coming alone, but 
when two come together they bring comfort and 
foretell a prosperous voyage and chase away that 
‘¢ dreadful, cursed, and threatening meteor, 
Hellena.” Thereupon, men at sea invocated 
the gods Castor and Pollux. 

In the conception of Castor and Pollux we at 
once see the evidence of a predominant facility 
to seize the passing event, and a sensibility won- 
deringly alive to all the phenomena of nature. 
Thus, the ancient historians, with this character- 
istic facility, never omit to mention, with minute 
care, the phenomena arising from this natural 
electricity. 

Seneca relates, as a strangely significant warn- 
ing to Gylippus, that a star came and hovered 
over the shield of that general as he was sail- 
ing to Syracuse. 

Plutarch, after speaking of the great victory of 
Lysander—which finished in one hour a war that 
had been protracted in its continuance—records: 
„ Some, therefore, looked upon the result as a 
divine intervention, and there were certain who 
affirmed that the stars Castor and Pollux were 
seen on each side of Lysander's ship, when he 
first set sail from the haven toward his enemies, 
shining about the helm ; and some say the stone 
which fell down was a sign of the great slaugh- 
ter.” 
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„The foremost man of all the world,“ intel- 
lectually distinguished by extraordinary genius 
in diversified pursuits, we must acknowledge to 
have been a strong-minded man, yet Cæsar does 
not neglect to inform us that the spears of the 
fifth legion appeared on fire during the African 
campaign; Castor and Pollux thus announcing 
that he would soon disperse the remainder of the 
Pompeian party. Another instance was the fire 
seen around the head of Ascanius. 


We now turn our attention to that other form 
of atmospheric electricity, dignified by the an- 
cients as the thunderbolt of Jupiter. Some of 
our modern authors, and others more zealous 
than wise, would have us believe that if Franklin 
did not actually appropriate the idea of others, 


his experiment was, in fact, anticipated by the. 


ancients thousands of years before. 

Herodotus, one of their authorities for this as- 
sumption, says: The Thracians, when it light- 
nings and thunders, let fly their arrows toward 
the heavens, uttering threats against the god, 
for they do not believe there is any god but 
their own.” It is quite evident thet the Father 
of History does not intend to have us understand 
that they thus shot their arrows for the purpose of 
withdrawing the electricity from the clouds, as 
these energetic authors would interpret. 


The Etruscans, renowned in antiquity for their 
knowledge on this subject, are said to have been 
able to direct the lightning, but this was done by 
exorcisms and conjurations. Among the Rom- 
ans, Numa, instructed by the nymph Egeria, 
succeeded in intoxicating Faunus and Picus— 
whose names in this place probably denote only 
the priests of these Etruscan divinities—and 
learned from them the secret of making, without 
danger, the thundering Jupiter descend upon 
earth, and immediately put it into execution. 
From that time Jupiter had the surname Elicius, 


or Jupiter who is made to descend, and was 


adored in Rome. 

Tullus Hostilius, it seems, was less fortunate. 
„It is related,” says Livy, ‘‘ that this prince, in 
searching the memoirs left by Numa, found 
among them some instructions relative to the 
secret sacrifices offered to Jupiter Elicius. He 
attempted to repeat them, but in the preparation 
or celebration he deviated from the sacred rite. 
Exposed to the anger of Jupiter—evoked bya 
defective ceremony—he was struck by the light- 
ning and burned, together with his palace.“ 


Then there is the stcry of a medal whereon 
appears the temple cf Juno, the roof of which is 
supplied with many pointed stakes, that some 
would have us believe to be lightning-rods. 
Another medal, described and engraved by Pel- 
lerin, shows the god Jupiter in a cloud, with the 
lightning in his hand, and below a man guiding 
a kite. But the authenticity of this medal is sus- 
pected. 

Artaxerxes believed that two swords, planted 
in the ground, dispersed the thunder-clouds. In 
the time of Charlemagne, poles were used for the 
same purpose, but, unfortunately for those that 
would deprive Franklin of scientific renown, 
they were not supposed to have any efficavy until 
bits of magical paper had been stuck upon them. 

The ancients also believed that lightning never 
fell except by the immediate interposition of the 
gods ; and whatever thing or place it struck was 
ever after deemed sacred—consecrated by the 
Deity himself. The Greeks placed an urn over 
the spot wherethe lightning entered the earth, 
and the Romans hada similar observance. Herod- 
otus tells us that when Scyles, who had studied 
the language and sciences of Greece, ascended 
the Scythian throne, it was his desire to be ini- 
tiated into the mysteries of Bacchus, which was 
against the wish of his people; and as he was 
about to take some of the sacred utensils in his 


hands, his palace in the city of Borysthenites 
was totally demolished by a thunderbolt. 

To imitate thunder and lightning was consid- 
ered a sacrilege by all religions. We remember 
the exciting passage of Virgil, wherein the poet 
describes the infernal regions and the fate of 
Salmoneus. This prince, according the legend, 
wished to be called a god, and to receive divine 
honors from his subjects. Therefore. to imitate 
thunder, he used to drive his chariot over a 
brazen bridge; and to counterfeit lightning, he 
darted torches on every side. This impiety pro- 
voked Jupiter. Salmoneus was struck by a 
thunderbolt, and placed in the infernal regions 
near his brother Sisyphus. 

Tacitus, the philosophic historian of the de- 
clining glories of Rome, addressed one of his 
most fearful reproaches to the Emperor Caligula 
for attempting to manufacture the lightning and 
thunder of the sovereign of men and gods. Not 
content with deafening his subjects by com- 
pelling them to listen to his artificial thunder, 
this refined tyrant—more ambitious still than 
Salmoneus—had constructed a machine calcu- 
lated to reply to the gods, by throwing a heavy 
stone toward the sky whenever the lightning 
happened to strike the earth. 

These few references, selected from the many 
accounts left us, will give an adequate idea of the 
superstitious respect entertained by the ancients 
fur thunder and lightning. These superstitions 
may appear extremely ridiculous to us, but we 
should not overlook the fact that but a century 
ago Franklin found numerous opponents who 
agreed that it was as impious to erect rods to 
ward off Heaven's lightnings as for a child to 
ward off the chastening rod of its father. 

Pliny leaves us the following remarkable ex- 
planation of why lightnings are attributed to 
Jupiter : 

„Most men are ignorant of that secret, which, 
by close observation of the heavens, deep 
scholars and principal men of learning have found 
out, namely, that they are the fires of the upper- 
most planets which, falling to the earth, are 
called lightning ; but those especially which are 
seated in the middle, that is about Jupiter, per- 
haps because participating in the excessive cold 
and moisture from the upper circle of Saturn, 
and the immoderate heat from Mars, that is next 
beneath, by this means he dischargeth the super- 
fluity, and therefore it is commonly said, ‘ That 
Jupiter shooteth and darteth lightning.’ There- 
fore, like as out of a burning piece of wood a 
coal flies forth with a crack, even so from a star 
is spit out, as it were, and voided forth this 
celestial fire, carrying with it presages of future 
things ; so the heavens showeth divine opera- 
tions, even in these parcels and portions which 
are rejected and cast away assuperfluous. And this 
most commonly, happens when the air is troubled, 
either because of the moisture that is gathered 
moves and stirs forward that abundance to fal), 
or else that itis disquieted with the birth, as it 
were, proceeding from a great bellied star, and 
therefore would be discharged of such excre- 
ments.” 

Nothing needs to be said about the state of 
science which this far from luminous exposition 
reflects, 

The ancients were also acquainted with the 
torpedo, or fish of Jupiter, which is found in the 
Mediterranean, and has the faculty of accumu- 
lating, to aremarkable degree, animal electricity, 
with which it can give a powerful electric shock, 
whence the names of Narce (vapxyyn—numbness) 
and Torpedo (torpeo quasi torpor) were given 
to it. 

Professor Thompson has called attention to the 
interesting fact that the Arabian name for the 
torpedo, ra-ad, signifies lightning. Aristotle 
was acquainted with the fact that its benumbing 


power could be sent by the fish some distance 
through the water. Scribonius, Largus, Galen 
and Dioscorides speak of the local application of 
a living torpedo in headache and gout ; and, as 
an article of food and medicine, the torpedo 
seems to have enjoyed considerable reputation 
among ancient epicures. 

We take this opportunity to consider fora 
moment the Vestal Fire, inasmuch as Professor 
Schweigger has said that he believed it was elec- 
tric, aud has been quoted by others that appear 
to have made no research themselves. Yet to 
agree with Professor Schweigger we would have 
to deny the authenticity of many of the ancient 
writers, among them Livy and Plutarch. The 
latter, in his life of Numa—to whom is ascribed 
the introduction of the worship of Vesta in 
Rome—has gone into much detail, and informs 
us that it was provided that if at any time the 
Vestal Virgins should allow the sacred fire to go 
out they were tobe severely punished, and the 
fire rekindled from the sun’s rays brought toa 
focus by a concave mirror made of polished 
metal. Neither this nor the earlier method of 
obtaining the fire by means of the friction of dry 
sticks appears to have anything to do with elec- 
tricity. 

Lucretius, in his celebrated poem De Rerum 
Natura, takes up the subject of magnetism, 
and, after he has spoken of the chain of rings 
alreacy mentioned by Plato, attempts to solve 
the mystery of this phenomenon. He im- 
agines the magnet to radiate innumerable atoms 
in streams that rarofy the space between it and 
the attracted iron, into which space the iron is 
forced by the pressure of airfrom behind. And 
asthe metal is compact in ita elements, the parti- 
cles thus streaming into the void drag with them 
the entire chain. The magnet does not attract 
other substances, for the reason that some are 
held fast by weight, as the ponderous gold; and 
some are of such attenuate consistency that they 
lend its waves no hold. 

However remote from being correct, this is at 
least an attempt at a theory. And a century 
later Pliny records the fact, that rubbing the 
blade of a knife—which we suppose was hard- 
ened steel—with the lodestone would make of 
it a permanent magnet. 

Amber was in such repute in Rome at this 
period that Pliny sarcastically remarks that the 
price of a small figure in it, however diminutive, 
exceeds that of a healthy slave or warrior. 

“ True it is,” he goes on to say, a collar of 
amber beads worn about the necks of young in- 
fants is a singular preservative to them against 
secret poisoning, and a counter-charm for witch- 
craft and sorceries.” This superstition we have 
inherited, although the custom as now in vogue 
is not as a defence agaiust witchcraft and sorcer- 
ies, but as an amulet or prophylactic. 

If we stop to reflect for a moment, we will see 
that these men—philosophers whose genius 
sounded the depths of the microcosm, and dis- 
covered moral truths by a sublime intuition— 
knew natural and physical truths more as matters 
of fact and observation than as determined by 
law. Pliny himself says: Of all these things 
there is no certain reason to be given, but secret 
they must be, hidden within the majesty of 
nature, and reserved within her cabinet.” Their 
knowledge could not be called a science, in the 
modern sense, unless indeed an occult science. 
The only attempt they appear to have made to 
generate electricity was the accidental discovery 
that amber, when rubbed, would attract small 
particles, and here ths extent of their knowledge 
seems to have terminated. They have left no 
evidence of even an endeavor to learn the true 
cause of this phenomenon, which hence remained 
one of the ‘‘awful mysteries of nature.” 

So we pass into and through that long and sad 
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intellectual darkness of the Middle Ages. The 
only step of importance in electrical science 
which we find recorded is the nse of the mari- 
ner’s compass in Europe, the earliest of which 
were made by floating a magnetic needle on a 
chip of wood in a basin of water. 

During this long period, the human mind was 
undergoing an intellectual revolution. Chris- 
tianity—a religion of love—had succeeded the 
ancient religion of superstitious fear of guds 
and of nature. 

In the latter part of the Middle Ayes—in that 
period styled the Revival of Learning —a 
taste for ancient classic literature arose, ar d was 
necessarily and promptly followed by the intro- 
duction of the “art preservative of all arts,” 
that of printing. Like a second awakening, we 
find, in the sixteenth century, an intellectual 
condition that produced works which made im- 
mortal the names of Michel Angelo, Raphael, 
Titian, Albert Dürer, Holbein, Edmund Spen- 
cer, Shakespeare, Cervantes, Rabelais, Mon- 
taigne, Ariosto, Tasso, Copernicus, Galileo and 
others. 

At the very end of that century, in the year 
1600, Dr. William Gilbert, surgeon to Queen 


Elizabeth, and the most distinguished scientist 
in England, found thir little seed of human 
knowledge in the archives where it had been 
buried for fifteen hundred years. He straight- 
way planted it in rich loam when he published 
his famous book, De Magnete, in which he 
made known that the attractive property of 
amber when rubbed was not inherent in that 
substance alone, but that it also existed in some 
twenty other bodies, in which are included the 
precious stones, glass, sulphur, sealing-wax and 
resin, Inasmuch as all these substances acted 
like amber, Gilbert called them electrics, and 
called the phenomenon itself electricity ; terms 
which he derived from electron. 

The pubiication of Dr. Gilbert’s work marks 
the true commencement of electrical science, its 
immediate effect everywhere having incited 
philosophers to efforts to extend his list of elec- 
trics. 

The propagation of that little seed, though 
siow at first, has steadily advanced, until now we 
are reaping a rich and golden harvest. And for 
the foundation of it all we are indebted to Dr. 
William Gilbert, whose name should be immortal- 
ized as the Father of the Science of Electricity. 


American Institute of Electrical E vineers. 


The 93d meeting of the Institute was held at 12 
West 81st street, New York, Wednesday evening, 
January 16, President Houston in the chair. 

Prof. Macfarlane, of Ithaca, N. Y., read his pa- 
per On the Units of Light and Radiation,” which 
was discussed by Messrs. Kennelly, Wolcott and 
Burnett. l 

It was voted subsequently that the paper be re- 
ferred to Committee on Units and Standards for 
consideration. 

The paper by Mr. Alton D. Adams, of Boston, 
was read by the author and discussed by Messrs. 
Crocker, Richard Fleming, Sheldon, Ashley, 
Burke, Waldo, W. L. Bliss and Gano S. Dunn. 

At the Council meeting in the afternoon the 
following associate members were elected: 
Henry S. Anderson, H. W. Buck, Edmund V. 
Cox, Sylvester P. Denison, Arthur J. Farns- 
worth, Burton S. Lanphear, Edward A. Leslic, 
William B. Lester John Clifford Rennard, Henry 


W. Fisher, Henry Leslie Friedenberg, Edward 
B. Gallaher and J. Henry Klinck. 

The following associate members were trans- 
ferred to membership: Peter Wright, Arthur 
V. Abbott, Louis B. Marks, Edward V. Baillard 
and Francis Broadnax. 


Change of Offices. 


The New York offices of the Electric Storage 
Battery Company of Philadelphia have been 
moved from 45 Broadway to the Manhattan Life 


Insurance Company's Building, 66 Broadway. 
The change was made to meet the increase of 
business of the company. 


ELECTRICITY. 


THE T.-H. REGULATOR PATENT. 


Abstract of Judge Grosscup’s Decision. 


This is a suit for infringement of patent No. 
288,815, granted to Elihu Thomson and Edwin J. 
Houston, March 1, 1881, for “current regulator 
for dynamo electric machines.” 

The claims of the patentees are for a combina- 
tion and are expressed in the following terms: 

“1, In a current regulator for a dynamo electric 
machine, the combination of a device responding 
to changes in the main or generated current, a 
shifting commutator for said machine, and mech- 
anism controlled by said responsive device to 
shift the commutator to those positions where 
the current taken up by said commutator shall 
be constant. 

2. In a current regulator for a dynamo 
electric machine, an electro-magnetic device 
acted upon by variations in the main or gener- 
ated current, an adjustable or shifting commuta- 
tor for tbe machine, and mechanism controlled 
by said electro-magnetic device to adjust the 
commutator to those positions where the main or 
generated current taken up by said commutator 
shall be constant.” 

The principal defence is that, in view of the 
prior state of the art, and especially of the in- 
vention patented by Thomson and Houston, 
January 20, 1880. No. 228,659, this so called in- 
vention has been anticipated, and the patent, 
therefore, is invalid. So far as I have been able 
to ascertain, al] knowledge of electricity is, so 
far, purely empirical; and mere speculations, 
therefore, however acrte and plausible as to the 
ways and methods of this force, are likely to be 
erroneons, and therefore valueless. In the view 
of the case to which my judgment has come, it 
is unnecessary to enter these regions of specula- 
tion, or attempt to decide between the respective 
contentions so earnestly put forth and learnedly 
maintained. 

Patent 228,659 discloses a device almost identi- 
cal with that of the patent in dispute. Whatever 
may be the cause of the sparking, it was then 
discovered or known by the patentees that a 
proper shifting of the brushes upon the commu- 
tator would bring about a condition of minimum 
sparking. But the position of the brushes upon 
the commutator to prevent sparking was not 
necessarily uniform. It depended upon the 
speed of the revolutions, which, in turn, was de- 
pendent upon the uniformity of power, not so 
easily obtainable then as now. It depended also 
upon the accidental or purposed introduction or 
withdrawal of resistance from the circuit. It is 
apparent that a shifting by hand to meet these 
varying conditions would be both cumbersome 
and unsatisfactory, and the invention subse- 
quently patented as 223,659 was to meet these 
electrical difficulties. 

The object here, as in the subsequent patert 
of Thomson and Houston, was to obtain a de- 
vice that would move the brushes backward ani 
forward responsively to the electrical condition 
thatsuch movements were intended to meet. For 
this purpose, the patentees employed a mechani- 
cal device, in every substantial respect like that 
described in the patent in suit, except that the 
electro-magnet was putin the short circuit be- 
ginning with the forward member of one of the 
brushes and ending in the main circuit at the 
rear of the other member of the brush, instead 
of having been put in the main circuit, as in the 
patent in suit. 

It may be admitted that the anti-sparking de- 
vice is, in some respects, different from the one 
in suit. The question is, whether the difference 
is one of principle and conception or only such 
difference in use as leaves the uses, nevertheless, 
analogous. 

The complainants’ anti-sparking patent re- 
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vealed to the public a device by which the brush 
on the commutator could be automatically 
changed forward and back ward responsively to a 
change in the current of electricity. The de- 
vice, it may be admitted, was only used to pre- 
vent sparking, and was only acted upon by a 
small portion of the current, but it disclosed 
clearly and for all purposes a mechanism that 
would rock the brushes responsively to changes 
in the current, irrespective of whether such cur- 
rents were the main or only accessory ones. The 
problem sought to be solved by the patent in 
suit was a somewhat different one in its ultimate 
ends, but the object of both patents was reached 
by the application of any principle, and the use 
of any device, that would automatically maintain 
constancy of current, notwithstanding changes 
of motive power or of resistance. The fact that 
one may be intended to prevent destructive ef- 
fects upon the machine itself, and the other to 
adapt the machine to thecircumstances of chang- 
ing resistance, will not make both devices pat. 
entable if they employ substantially the same 
principles and the same mechanism. The imme- 
diate objects in view were thus analogous, and the 
ultimate uses into which they were diverged do 
not make them less so. 

It must be remembered that it was then well 
known to electricians that the shifting of the 
brushes forward and backward upon the commu- 
tator increased and diminished the volume of 
the current, and thus equalized it against the 
tendencies of a changed resistance. This is 
what the anti-sparking invention accomplished 
automatically within narrow limits. It is what 
the so-called invention in suit accomplished au- 
tomatically through a wider scope. There was 
required simply experimentation to determiue its 
adaptability to the pew purpose. Doubtless, 
such experimentation was difficult and delicate, 
and called into exerciss a multitude of different 
adjustments of the brusbes. But, it was all 
done in the light and along the lines of the earlior 
device and of electrical principles well known to 
the public. It was in my mind adjustment 
purely, and not a new conception of either a 
principle of electricity or a mechanism to carry 
it out. If there is any mistake in this judgment 
it is, I think, in putting a higher estimate upon 
mechanical skill in electrical fields than is applied 
to other fields, but I do not see how this can or 
ought to be avoided. No new distinct concep- 
tion or discovery ought practically to go un- 
rewarded. But it certainly would if its re- 
adaptations by experiment or adjustment to the 
thousand uses the field of electricity discloses 
were to be regarded as patentable improve- 


ments. I differ from Judge Colt in this case 


with reluctance, for I defer to his superior expe- 
rience aud wisdom in the patent field, but I 
cannot follow him in this case without violating 
my own sense of judicial responsibility. 

The bill will be dismissed. 


Phoenix Telephone Co. in Indianapolis. 


The agents of the Pbœnix Telephone Com- 
pany report asa result of their canvass of the 
city of Indianapolis that 1,500 subscribers have 
been secured and that only 300 more names will 
have to be ‘isted before the company applies for 
a franchise and establishes an exchange. The new 


company’s rates for service are placed at $36 for 
business telephones and $25 for residences, and 
this rate will remain unchangeable betweeu all 
points within the city limits. The charges of 
the old company are $48 for business telephones 
and $36 for telephones in residences. 


Herrick & Burke. 


The above is the title of a newly founded co- 
partnership located at 203 Broadway us consulting 


and supervising engiveers. Mr. A. B. Herrick 
and Mr. James Burke are the members, and are 
both well known. 
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and Middletown being built next spring. as in- 
terest in the scheme has been revived. e Mid- 
dletown Valley people have raised nearly all of 
their share of the necessary fund. The road will 
be eight miles long and will cross the Catoctin 
Mountain. 


Franklin, N. H.—The directors of the Frank 


Richmond, Va.—There is every probability 
of the Broad street railway line being changed 
to an electric system. The company are willing 
to make the change as soon as they get the coun- 
cil’s permission to do so. 


Rome, Ga.— Eastern capitalists have recently 


COMMUNICATION. 


The La Roche Assignment. 


To the Editor of ELECTRICITY. 
Dear SIR: You have no doubt received no- 


tice from J. Franklin Steveus, who has been ap- 
pointed assizuee of La Roche Electric Works, 
Incor., that it was deemed expedient for our com- 
pany to liquidate as a corporation while still 
solvent, the primary reasons for this step being 
the extreme difficulty in making collections and 
the closeness of the money market. 

The officers and directors of the company have 
at different times advanced money to the com- 
pany, but as you will note by the assigument re- 
port, no preferences were given even to ourselves, 
As stated in this report, there are ample assets iu 
hand to satisfy every one concerned. 

The writer has associated with bimself certain 
gentlemen of financial means and proposes to 
continue the manufacture of the well-known La 
Roche apparatus with increased facilities. He 
will in all probability, when an appraisement is 
made, purchase the entire equipment of the La 
Roche Electric Works, and for the present con- 
tinue manufacturing in the same building until 
more commodious quarters: can be obtained. 

Thanking you for any courtesies yon may ex- 
tend to the firm, I remain very truly yours, 

P. A. La Rocue. 

Philadelphia, January 19, 1895. 


It was with considerable regret that we learned 
of the difficulties of the La Roche Company. In 
the new venture which is planned Mr. La Roche 
and his associates will have the best wishes of 
ELECTRICITY and of the entire trade. 


Personal. 


J. S. Crider, Secretary of the Washington 
Carbo: Company, Pittsburg, Pa., is in New 
York this week in the interest of his company. 
He reports a very large demand for their 
Helios cored carbons and also an increased 
trade in regular carbons, motor brushes and 
battery plates. 


General News. 


What is Going on in the Electrical World. 


Savannah, Ga.—Jobn R. Young has been ap- 
pointed receiver of the Electric Railway. 


Delaware, 0.—The Electric Light Company, 
controlled by John H. Howison, B. L. Watkins 
and others, has assigned. 


Staunton, Ill.—The city council at the Feb- 
ruary meeting will receive propositions for a 
franchise for an electric light plant. 


Jackson, Tenn —Promineut citizens here are 
urging the authorities to put in au electric light 
plant to be owned and run by the city. 


Lima, O.—Tbe storage barus of the Lima 
Electric Street Railway Company, together with 
ten cars, were destroyed by fire on the 12th iust. 


Trenton, N. J.—C. F. Adam, manager of the 
Electrical Construction Company, has purchased 
the entire stock of the concern and will continue 
the business. 

Boston.—The West End Railway’s car house 
and thirty-five trolley cars were destroyed by 
fire on the night of the 15th inst. The loss is 
about $100,000. 


Ottawa, Ill.—The city council has passed an 
ordinance granting the Thomas Electric Light 
and Power Company the right to establish a plant 
for lighting purposes. 


New Castle. Pa.—Thecity councils have been 
investigating the subject of electric lighting with 
a view to the purchasing and operation of a 
plant under city ownership. 


Norway. Me. A preliminary survey has been 
made of the route of the projected Norway and 
South Paris electric railway; construction work 
will begin early in the spring. 


Adrian, Mich.— Receiver Snow of the Adrian 
Electric Belt Railway Company has received 
permission from the Circuit Court to borrow 
$9,000 with which to re equip the road. 


Macon, Ga.--Tucker, Anthony & Co., of Bos- 
ton, have purchased from the General Electric 
Company the Macon Consolidated Street Rail- 
way. m. A. Tucker will be the new treasurer 

f the road. 


purchased the larger part of the stock of the 
Electric Street Car Line and the Electric Light 
Company, and these concerns will hereafter be 
conducted under new management. 


Flint, Mich.—The council has passed an or- 
dinance granting a franchise to the Harrison 
Telephone Company to establish and maintain an 
exchange in this city, one of the conditions being 
that the con:pany give the city free use of five 
telephones. 


Orlando, Fla.—The Young Men’s Business 
Leagne bave instructed their committee to ex- 
amine into the matter of establishing an electric 
light plant, aud if a favorable report is made will 
urge the council to pass an ordinance to that 
effect. 

Tallahassee, Fla.—The council bas granted 
permission to the Bell Telephone and Telegraph 
Company to establish a telephone exchange in 
tbis city. W. B. Rice has secured the requisite 
number of snbscribers and forwarded the papers 
to the company. 

Dallas, Tex.—C. L. Wakefield promises, in 
case this city gives him a franchise, to put in a 
thorongh modern electric light plant, to cost 
from $40,000 to 860.000. the object being to fur- 
nish power and light in competition with the 
present company. 


York, Me.—Hon. Edward S. Marshall intends 
to construct an electric light plant upon his land 
near the York Harbor and Beach Railroad 
station, and has petitioned the selectmen for per- 
mission to erect poles and string wires on the 
highway. 

Herkimer, N. Y.—J. Ledlie Hess of Fonda 
and R. Townsend McKeever of Gloversville have 
acquired the three horse railroads which connect 
the villages of Herkimer, Mohawk, Ilion and 
Frankfort, in Herkimer county. The roads will 
be consolidated aud operated by electricity. 


Red Bank, N. J.—The Red Bank Electric 
Light Company's bondholders have agreed to 
surrender their securities for percentages of their 
face valne to P. N. Jackson, who pays 90 per 
cent. for the first mortgage bonds, 50 per cent. 
for the second series, and 44 per cent. for the 
third series. 


Newark, 0.—Superintendent J. E. Young of 
the Newark electric light plant shows that the 
expense of operatiug the plant for the past six 
months was $640.38 less than that for lighting 
the city by gas. This takes into consideration 
$1,110.44 interest paid on $40,000 bonds for that 
period. 


Helena, Mont.--The city clerk has been di- 
rected by a resolution of council to take such 
steps as shall be necessary to submit the question 
of bonding the city of Helena for the purpose of 
owning and operating its own system of water 
works and electric lightto a vote of the taxpayers. 


Bloomfield, Ind.—There is a movement on 
foot among the business men of Bloomfield, 
Wortbington aud Linton to put in an electric 
light plant at Switz City with force enough to 
supply the three towns. Switz City is a small 
town about six miles distant from each of the 
three towns named. 


Hartford, Conn.—A bill has passed the House 
by a vive voce vote and been transmitted to the 
Senate, in which it is provided that no steam 
railroad in the State shall be crossed on grade 
by an electric, cable or horse railroad, nor shall 
any steam railroad cross avy cable, electric or 
horse railway at grade. 


Petersburg, Va.—Several of our prominent 
business men are in correspondence with an 
electric company of New York City with a view 
of securing cheaper telephone tervice for this 
city. It is understood the company is willing to 
establish a service here provided it is guaranteed 
100 members and is granted a franchise. 


Salt Lake City, Utah.—A contract has been 
entered into between the Salt Lake and Ogden 
Gas and Electric Light Company and the Big 
Cottonwood Power Company, by which the latter 
company undertakes to sell to the former all the 
electricity required for lighting, beating and 
power in the city of Salt Lake from Sept. 1, 1895. 


Frederick, Md.— There is some prospect of 
the projected electric railway between Frederick 


lin Falls Company have appointed a committee, 
consisting of E. H. Sturtevant, John W. Dres. 
ser and E. G. Leach, to secure plans and esti- 
mates for generating and distributing electric 
power on the ground and to any part of the 
town and for utilizing the water power to better 
advantuge. 


Jersey City, N. J.—At a meeting here last 
week of representatives of the traction companies 
of the State. a mutual protection society was or- 
ganized with David Young, the general manager 
of the Consolidated Traction Company, as presi- 
dent, G. S. Browning, of Camden. vice presi- 
dent, and William B. Price, of Elizabeth, secre- 
tary and treasurer. 


Greensburg. Pa.—The Ligonier Valley Rail- 
road Company intend to fit their road for elec- 
tric Cars as soon as arrangements can be made, 
and instead of two or threetrains perday as now, 
electric cars will be run from Latrobe to Ligon- 
ier every hour or oftener if occasion requires. 
The heavy freight will be carried over the road 
by steam. The road is ten miles long. 


Fall River, Mass.—The number of electrical 
appliances in use in the cotton mills in this city 
is increasing every day, and one electrical en- 
thusiast is already looking forward to the time 
when long lines of shafting and belting will be 
replaced by long lines of copper wires that will 
lead from one central dynamo room to small 
dynamos near various sorts of machines. 


Bnnis, Tex.—The Texas Midland Railroad 
Company have equipped their Greenville and 
Ennis trains with electric incandescent lights, 
eighteen to each car, with projecting brackets 
from the side of the car, which makes it con- 
venient for passengers to read. An engine and 
dynamo in the baggage-car furnish the power. 
This is said to be the first electrically lighted 
train in the South. 


Birmingham, Ala.—A deal is on foot, and it 
is said has about been consummated, by which 
Birmingham will in the near future be provided 
with a new electric power station, electric dyna 
mos and other apparatus necessary for generating 
electricity for an electric light system. Plans for 
a power station to cost approximately $200,000 
have been submitted and estimates for construct- 
ing the same asked for. 


Kutztown, Pa.—The Letigh Valley Traction 
Company, which controls all the electric roads 
in Allentown, is making surveys through this 
section for the purpose of exteuding its lines 
through Emaus, Macungie and Trexlertown to 
this borough. From Kutztown the line is to be 
extended to Topton and thence is to follow the 
towns along the East Penn Railroad and meet 
the former electric line at Macungie. 


Keokuk, Iowa.—J. C. Hubinger's schemes to 
build a high bridge across the Mississippi River, 
at this point, and also electric railroads to Nau- 
voo and other Ilhnois towns, have been killed 


by City Attorney Hollingsworth, who submitted 


an opinion to the city that there was no legal 
way for the city to enter into a contract to give 
Hubing-r an electric-lighting contract for 
tweuty years, which was the consideration he de- 
manded for building the bridge. 


Harrison, Ohio.— Ex- Representative James 
Graft, who recently incorporated the Harrison 
(O.) electric light plant, has under consideration 
a plan to light the villages of Cleves, New Haven 
and Miamitown. To this end a point centrally 
located will be selected, about four miles from 
Harrison, which will be the distributing point 
for the Harrison plant. Including the distance 
from Cleves to the distributing point the whole 
circuit would cover 161 miles. 


Chamberlain, 8. D.—P. J. Gerin, of this city, 
has been appointed receiver of the Chamberlain 
Electric Light Company. The plant had been 
advertised for sale by virtue of a chattel mort- 
gage, but other creditors of the company began 
proceedings, which resulted in Judge Haney is- 
suing an injunction preventing the sale. There 
are several liens against the company, and the 
foreclosure of tha mortgage would have shut out 
these claims. 

Philadelphia.—The charges made by James 
Breen, a former employee of the Mutual Auto- 
matic Telephone Company, that a large amount 


commcn councils to investigate the matter. 


South Orange, N. J.—The ordinance for tre 
proposed trolley line through the township pro- 
vides that the successful competitor for the fran- 
chise is to deposit $10,000 in cash with the town- 
ship collector to be forfeited if the company fails 
to keep its agreement. The road is to be com- 
pleted on July 1 and tie company is to give $25,- 
000 in bonds for living up to its agreement. The 
franchise is to be awarded to the company making 
the best bid for it. 


St. Louis.—The Republic says: Officials of 
the Edison Illuminating Company and the Mis- 
souri Electric Light and Power Company, aud 
large stockholders of the Laclede Gaslight Com- 
pany, which companies have all the coutracts for 
city lighting, emphatically deny that there is any 
movement on foot at present to form a combine 
and thereby place the city in the hands of a 
powerful monopoly.” 


Sault Ste. Marie, Mivch.—C. B. Robinson, 
manager of the Michigan Telephone and Tele- 
graph Construction Company, is seehing a 
franchise for the establishment of an electric 
lighting system in this city. The new company 
will be composed of men of means from the 
southern part of the State and will start business 
with a capital of $1,000,000. It is the intention to 
make a reduction in current rates of 20 per cent. 
both for light and power purposes. The cost of 
lamps and fixtures will also be reduced, 


Nevada, Mo.—The associated water. gas and 
electric light companies of Missouri and Kansas 
met in Nevada un the 14th inst. to organize in 
the interests of all companies in the two States. 
F. J. Tygard, president of the Butler Water 
Company, was elected president, and C. F. 

Strohm, receiver of the Nevada Water Company, 
secretary and treasurer. The date fcr the next 
meeting was not determined fully, but will be in 
February, and the meeting will be in Butler, Mo. 


Chicago.—The Times says: ‘‘ More than oue- 
half of the jangling of telephone bells will be 
silenced in Chicago during the next six months. 
Within that time the Chicago Telephoue Com- 
pany will have placed iu operation its new system 
of signals. A person using a telephone will be 
able to reach the one with whom he desires to 
talk, say what he wants to and end the conversa- 
tion, all without the jangling of a bell. The 
signal to the operator in the exchanpe will Le 
given by flash lights from an electric lamp.” 


Bangor, Me.—The Worcester Construction 
Company has been awarded the contract for 
building the Bangor Orono and Old Town elec- 
tric railway. The completed road will be about 
fourteen miles long and will cost $250,000. The 
same company has also been awarded the con- 
tract for building the Beverly, Wenham and 
Gloucester electric railway. This road will be 
eighteen miles long, and will cost $250 000. ‘The 
Construction Company will alto supply all the 
cars and equipments. 


Brooklyn, N. Y.— Bernard Gallagher bas 
been elected president of the Citizens’ Electric 
Illuminating Company vice H. M. McLaughiin. 
The change gives entire satisfaction to the stock- 
holders.— The strike of the trolley railroad em- 
ployees for fewer hours aud a better system of 
payment still continues, causing almost a com- 
plete stoppage of the carson the several lines, 
Some rioting has occurred, but nothing very 
serious has happened as yet. I[t is difficult to 
predict at this time how the affair will end. 


Manchester, N. H.—The following special 
dispatch appeared in the Union under the head- 
ing ‘‘ Enormous Dynamo“: Lancaster, Jan. 
10.--Another dynamo is to be added to the elec. 
tric light plant. It isto be of the latest improved 
specimen and will have a capacity of 14,000,000 
volts per second. It has been constructed espe. 
cially for volts. instead of the common kind of 
electricity.” News of that kind in the Alectrical 
World would not be astonishing, but in the 
Manchester Union it is simply phlogogenous. 


Niagara Falls.—The first of the three great 
dynamos for the Cafaract General Electric Com- 
pany of Niagara Falls arrived there last 
week. Prior to its shipment this mammoth ma- 
chine was thoronghly tested in the shops of the 
Westinghouse Company ut Pittsburg. and was 
fonud to be capable of making 261 revolutions to 
the minute, eleven above th- required number. 
Shafting and hydraulic connections for the dy- 
namo are already in place and the prospects are 


now that the power will be ready for distribution 
by the 1st of February. 


Gettysburg, Pa.— The Gettysburg Electric 
Railway has been sold to J. Luttrell Murphy, of 
Chicago, and Walter B. Kendall snd John A. 
Connelly, of Philadelphia. The price paid is 
equivalent to $250,000. The purchasers obligate 
themselves to complete the roud to the Maryland 
line, there to connect with the Maryland system 
of trolley roads. They are to obtain possession 
of the franchise on March 1, 1895, and in the 
meantime the present company will endeavor to 
settle the condemnation proceedings of the Gov- 
ernment, which are now in process in the Dis- 
trict Court of Philadelphia. 


Buffalo, N. 1.— Ihe subject of Niagara power 
continues to be one of the principal topies of con- 
versation aud discussion in this city. President 
Graves of the Citizens’ Assuciation has appointed 
as a committee to consider the manner in which 
electric power should be distributed in the city 
Messrs. J. N. Adam, Jewett M. Richmond, Henry 
W. Box, Richard Hammond, Ansley D. White, 
Walter J. Shepard and C. Lee Abell. Two cor- 
porations, the Niagara Falls Power Company and 
the Niagara Falls Hydraulic Power and Manu- 
facturing Company, nre now asking from the 
common council permission to use the public 
streets aud roadways for the distribution of the 
electric current. 


Detroit, Mich.. Detroit capitalists sre corre- 
sponding with Paw Paw citizens with s view to con- 
structing an electrie road to Lawton to connect 
with the Michigan Central. It is designed to use 
water power to run the generators.—The Wayne 
Circuit Court, all tbe jndges concurring, has 
rendered s decision denying the application of 
the Detroit Citizens’ Street Railway Company 
fora temporary injunction restraining the De- 
troit Railway Company, a pew concern, from 
constructing and operating street railway lines 
in Detroit upon the gronnd that the complainant 
possessed the first right to all streets in the city 
for railway purposes uuder the terms of its 
franchise. 


Pittsburg, Pa.—The Post says: Another 


gigantic street railway has beeu projected, aud a 
company of Pittsburg capitalists has been or- 
ganized to extend the electric street railway line 
from Washington. Pa., through the numerong 
vowns on the Chartiers brauch of the Pavbandle 
Railroad into Pittsburg. Au application has been 
made for a charter aud work on the line will be 
begun as early in the sprin- us the weather will 
permit. ‘The new company is composed of Pres 
ident Francis J. ‘Torrance, treasurer and general 
inavager of the Standard Manufacturing Com- 
pany; Thomas B. Hutcbinson, a prominent local 
ttruetural iron and steel wannfacturer; A. E. 
Townsend, president of the Washington Railway, 
and Senator Arthur Kennedy, a director in the 
Allegheny Valley Railroad und the Bellevue 
Land Company.” 


Albany. N. Y.—A bill has been introduced in 
the Senate by Senator Owens providing that in 
New York aud Brooklyn the price of electric 
lights shall not exceed one half cent per light per 
hour for incandescent lights, nor more than four 
cents per hour per light for each are light. 
Otber bills introduced: Iu the Senate—Provid- 
ing that contracts for electric lighting in Brook- 
lyn may be made with the consent ot the Mayor 
for not exceeding five years; in the House—Pro- 
viding thut telegraph companies shall charge only 
one cent a word for the body of day messages, 
for all distances, and one hif cent a word for 
night messages for all distances; providing that 
in cities of over 250,000 inbabitants, electric cars 
shall not be tun at a speed greater than six miles 
au hour. Senator Raines's bill giviug electric 
light compauies right to acquireright of way was 
reported in the Senate. 


New York.—The Edison Electric Illumina— 
tivg Company held their annual meeting in this 
city on the 15th inst. The year’s report showed 
station earnings of 51.369.066 and operating ex- 
penses of $550,426. Other sources of income, 
less legal expenses and taxes, $124,448, leaving 
the net earnings at $789,466. The company also 
received royalties on the Edison Jamp of $46,000; 
$207.266 interest on bonds, and $476,196 in divi- 
dends were paid, leaving $152,004 to be carried 
to the surplus. — The Board of Electrical Control 
reorganized on the 17th by electing Mayor 
Strong as chairman and Henry S. Kearney as 
secretary.—In the bicycle exhibition now being 
held in Madison Square Garden, there is au elec- 
trie sigu extending across the entire east end of 
the garden, 108 feet in length vy 35 feet in width, 
which contains 2,192 lamps aggregating 29,147 
candle power. The electrical illumination is the 


finest ever seen in the garden, and lends a bril- 
liant effect to the magnificent aggregation of 
bicycles. 


A New High Potential Switch. 


We illustrate a new type of High Potential KnifeSwitch. 
designed by Charles H. Herrick, E. E., 183 Oliver street, 
Boston, Mass., and manufactured by the well-known firm 
of W.S. Hill Electric Company, 128 Oliver street, Boston, 
Mass. 

The engraving shows one of a group of six switches now 
in use at the Narragansett Electric Lighting Co.'s station, 
Providence, R. I., where they are successfully carrying 
currents of 400 amperes at 1,000 volts, alternating current. 

With the advent of large direct connecied gencratcrs a 
need for a switch to handle and transfer the heavy cur- 
rents was felt, and Mr. Herrick has successfully met the 
demand. It will be seen that the switch is very quick 
break, has a flash guard between its opposite poles, breaks 
both machines and circuit, and has its yoke at a polut of 
absolute safety both to operator aud switch. In operation 
there is no flash when switch is thrown and the slightest 
possible * wink” in the lamp to which it supplies current. 

It will also beseen that our illustration shows a switch 


HERRICK HIdE POTENTIAL Ê WITCH. 


adapted for use on the front of switchboards, but designs 
have been completed for the same type of switch to be 
placed on the rear of the board. ‘Il his type is operated by 
a lever and handle extending through a elot cut ju the 
switchboard. Tre switch has solid cast copper blades, 
micanite insulation on yoke and the well-known Hill re- 
Inforced contacts, and will be ¿iven a carrying capacity of 
50 per cent. In excess of its regular duty to allow for all 
reasonable overloads. It is adapted fcr all varieties of 
duty from 110 and 500 volt circuits to those carrying 2,00.) 
volts and over, alter: ating current. 

lt is the intention of the Hill Company 10 bulld these 
switches in all sizes and types as demand may arise for 
them, and will design this switch to perform any special 
duty and guarantee results. The Hill Company have 
given if the name of " Herrick High Potential Switch.” 

As Stated above, our illustration shows the switch in 
use on the alternating switchboard der igi ed by Mr. Her- 
rick for the Narragansett Electric Lighting Co., which is 
capable of handling 50,000 to 100,000 16- . P. lamps. Ihe 
design of this board is such that all changes of machines 
and circuits are made instantly and without the use of 
plugs or cables of any sort. The generators can be er- 
ranged torun in multiple or independently as desired, pro- 
Vision being made in the design of the board Lo admit of 
this feature. This board was also the product of the III 
Company's shops and is strikingly handsome, being 22 feet 
by 6 feet in size and the material Italian marble. 

The Hill Company will be glad to answer all inquiries. 
make quotations, etc., to all who may be Interested. 


Wallace & Sons. 


We beg to notify our friends that our new Catalogue for 
1895 will soon be ready. 

This Catalogue will contain the La: est Revised Price- 
Lists of goods of our manufacture that are in force at this 
wiiting. Yours truly, 


WALLACE & SONS. 
New York, January, 1895. l 


The Joseph Dixon Company. 


Graphite as a Lubricant ” is the title of an interesting 
pamphlet issued by the Joseph Dixon Crucible Company 
of Jersey City. The pamphlet is now in the third edition 
and Will be sent on application. 
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INCORPORATIONS. 


The American Electric Meter Company, Camden, N. J.— 
to manufacture, buy, sell and erect electric meters, elec- 
trical machinery, appliances, etc. Capital stock, $100,000. 
Promoters: Wm. D. Marks, Walter F. Smith, James F. 
Cray, all of Philadelphia, Pa. 


The Phenix Telephone and Electric Company, Denver, 
Col.—to sell, lease and deal in telephones, telephone lines, 
systems and electric and magnetic appliances, instru- 
ments, etc. Capital stock, $750,000. Promoteis: Gurn- 
sey Walker, Preston H. Barker, Alfred W. Chamberlin, 
Denver. 


The Milwaukee Dynamo Company, Milwaukee, Wis.—to 
do a geveral electiical business and sell electric goods. 
Capital stock, $15,000. Promoters: W. A. Ehlman. Jno. 
Koerta, Theo. Egelhoff, Milwaukee. 


The Franklin Telephone and Electric Company, Jersey 
City, N. J.—tv manufacture, buy, sell, build and use elec- 
trical machinery, etc. Capital stock, $200,000. Promoters : 
A. O. L. Havens, Point Pleasant, N. J.; John McG. 
Goodale, John R. MacArthur, New York City. 


The St. Louis County Electric Light and Power Com- 
pany, Clayton, Mo.—to furnish light and power for public 
and private use. Capital stock, 85,000. Directors: M. B. 
Greensfelder, E W. Warfield, E. H. Benoist, B. L. Dosen- 
bach, Charles Cunningham, Dr. Young, H. Bond and C. K. 
Ramsey. One of the leading objects of the enterprise 18 
to furnish power for teveral electric railways that are 
shortly to be built in the county. 


The St. Louls County Telephone Company, Clayton, Mo. 
Capital stock, $5,000. Incorporatois: M. B. Greeusfelder. 
E. W. Warfield, O. H. Benoist and others. 


The West Shore Electric Light Company has filed arti- 
cles of incorporation at Hackeusack, N. J. Capital stock, 
$100,000. lucorj. orators: John A. Dempsey, Guy C. Demp- 
sey, New York; Leon Abbett, Jr., Hoboken, and Kobert 
W. 8: Negus, Bogota. Ihe places of business will be 
Ridgefield, Knglewvod, Palisades, Harrington and New 
Barbadoes. This includes all the property proposed to be 
covered by the Bergen Tiaction Company, ot which the 
electric light cc mpany is supi œed to be a branch. 


The New York Electiic Exchange Company has filed 
papers of organization witb the county clerk at Newark, 
N. J. Capital stock, $100,000. lucopoi ators: James B. 
Blackmore, Hariiett Blackmore and Daniel M. Mandrell, 
all of Newark. 


‘be Electric Purifier Company, Chicago. Capital stock, 
$900,000. Incorporators: George H. Reynolds, A. B. Jen- 
kins, W. T. Rankin, W. M. Culley, Henry S. Williams. 


The Newman Canning aud Electric Light Company, 
Newman, III.—to can vegetables and operate an electric 
light plant. Capital stock. $14.000. Incorporators: B. 
Thomas, Joseph Venders, L. W. Root, W. J. G. Pound and 
J. H. Scotten. 


The Staten Island Terminal Electric Company to bulld 
and operate a street surface railway from the ferry land- 
‘ng at St. George to New Brighton. Capital stock, $50,000. 
Directors; Herman Bergholtz, De F. VanVieet, Franklin C. 
Cornell, Daniel Thomson, C. J. Rumsey, of Ithaca; Fred- 
erick Leuchter, Port Richmond, S. I.; Alfred Hendricks, 
New York City; Grant Crabtree, New Brighton, S. I., and 
W. H, Bostwick. 


The Spiral Wire Company, Portland, Me.—to carry on 
the business of electric lighting, power, etc. Capital stock, 
$1,000,000, of which $215 is paid in. Incorporators: W. G. 
Burnham, J. W. Briggs and Gorham Gray, all of Boston. 


The Napolvon, Deshler and Northwestern Railroad Com- 
pany has been incorporated at Columbus. ‘The object 18 
to build an electric road from Desbler, Henry Couuty, to 
Montpelier, Williams County, Ohio. Capital stock, $50.- 
000. Iucorporators: M. Donnelly, Robert K. Scott, W. O. 
Hudson, J. W. Hanna, D. Merkison, George Eggers, D. W. 
Humphrey and W. P. Tyler. 

‘he Great Northern Electrical Manufacturing Company, 
St. Paul, Minn.—to manufacture aud sell automatic electric 
annunciators, electric fire, police and burglar alarms, etc. 
Capital stock, $100,000. Promoters: Henry F. Hoyt, Jno. 
F. Hoyt, St. Paul; Rob’t L. Hunter, Minneapolis. 


The Nantucket Electric Company, Nantucket, Mass.—to 
genera e and sell electricity for light, heat and power, 
etc. Capital stock, $20,000. Promoters: Fred. Howard 
Porter, John R. Bacon, W. A. Clark. Jr., Geo. L. Smith, 
Henry A. Burnham. 


The Nutting Electric Company, Chicago, IIl.—-to manu- 
facture, buy, sell and deal in merchandise and do a general 
coutractlug business. Capital stock, $50,000. Promoters: 
Carl K. MacFadden, Frank A. Smith, Jas. W. Hedenberg. 


The Combination Power Company of Chicago, Chicago 
111.—to acquire patents protecting power-supplying devi- 
ces; to lease on royalty or sell the right to use the same on 
railway engines, power plants, ves:els, and manufacture 
power. Capital stock, $500,000. Promoteis: Jno. E. An- 
dergon, Isaac T. Dyer, L. I. Blades. 

The Denver Heat and Light Company, Denver, Col.—to 
operate and maintain electric generating stations, ma- 
chinery and wires for transmitting electricity for furnisn- 


BLECTRICITY. 


ing light, heat and power, etc. Capital stock, $1,000,000. 
Promoters: John C. Feldwisch, F. Cobb, ‘hos. Mohr, of 
Denver. 


The Anglo-American Electrical Association, Brooklyn. 
N. Y.—to manufacture and stil magnetic clothing and all 
medical, surgical and curative preparations and applian- 
ces into which electricity enters as a factor or agent. 
Capital stock, $100,000. Directors: Frederick A. Blake, 
Emma L. Blake and Alice R. Lucas. 


RECENT COMPANY ELECTIONS. 


Dolgeville Electiic Light aud Power Company. Dolge- 
vills, N. Y.—President, Edmund R. Wanekel, of New 
York ; secretary, N.A. Snell; treasurer, W. 8. Armstrong. 
Executive committee: Alfred Dolge, W. 8. Armstrong, 
C. W. Millett. Directors: Alfred Dolge, Wyman kalon, 
E. R. Wauekel, N. A. Snell, Wheeler Knapp, G. A. Frey- 
gang, Charles Dedicke, Edward A. Biown. C. W. Millett, 
Calvin Brockett, W. 8. Armstroug, Louis Cavalli ald Karl 
Fink, of New erk. 


New Orleans Traction Compaly, New Orleans. La.— 
President, James Hi. Maury; vice-president, R. M. Walms- 
ley ; general manager, H. M. Littell. Directors: James 
H. Maury, Albert Baldwiu, K. M. Walmsley, Henry Bier, 
Frank T. Howard, C. H. Hyams and J. C. Denis. 


Kast Readlug Electric Railway Company, East Reading. 
Pa.—resident, A. J. BrumbDuch; vice-president, J. G. 
Lelubach; secretary, A. Fedzely; treasurer, Isaac W. 
Levau. Directors: A. J. Brumbach, William R. Mclivatn, 
J. Augustus Strohecken, JoDathan G. Leinbach, John H. 
Printz, George W. Bard aud Frank P. Ksterly. 


Norristowu Power Company, Nouriistown, Pa.—Presi- 
Gent, Joseph Suaw ; vice-presiuent, 1. H. Brendlinger ; 
treasurer, Wm F. sully; sec: euary, B. F. Ke. per. Direc- 
tors: Joseph Shaw, I. H. brenullger, Wm. F. dolly, Geo. 
W. Smith, James McGiunis, Is.ac W. Suit h, John dllug- 
luff, 8. 8. Kohn, Solomvu Gilberti, J. Evans isect and H. C. 
Crawford. 

en Argyle, Bangor and Water Gap Electric kalin ay 
Compauy was lately ie ganized at kaston, Pa., aud tue 
followluy Officers elected: Preslaeut, J. C. Merrill; secre- 
tary und treasurer, C. Albert Sande. Directors: C. Al- 
bert Sandt aud dohu Bitters, Of has.on; Kkru iu Me. reil, 
C. C. Wise and W. F. Jordan, of Baugur, and K. V. N. Hur- 
mauce, uf New York City. President Merrell says he has 
such assurance uf financial ald asto lead uiw tu believe 
that the road will be speedily bulit. 


H. B. Morehead has been ele cud general mauager of 
the Cincinnati, UÜumiton, Middietuwn aud Daytou Elec- 
tric Railroad Compauy. 


Westinghouse Blecuric Light, Heal aud Power Company, 
York City, Pa.—Direetors: Logan A. ma.shall, dw ai d 
Stubk, deo. F. moter, J. A. Walker, George B. Rudy, 
Charles Baylor, H. A. Wasbers. 


10ledo and Maumee Valley Electric Kallroad Company 
—Directors: Parks Foster, A. K. Detwiler, G. G. Metz- 
ger, W. B. Taylor aud Tno.oas B. Tracy. 


Sandusky Electric Street hallway Company, Saudusky, 
Ohio—Dircctors: A. J. stoll, J. 8. Cowdery, C. H. Moss. 
James Flynn, C. G. Nielsen, J. M. Kmrich, liumer Good- 
win. 


Brush hlectric Light aud Power Company, Savannah, 
Ga. —- President. 8. P. Hamill; Vice-president, D R. 
Thomas; secretary, W. K. Wilkinson. Directors: John 
C. Kowlund, D. Y. Vaucy, J. K. Sheldon. A. Minis, L. Kay- 
ton, W. W. Mackall, J. 8. Collius, George W. Allen, J. 
Raue s. 


Keading Traction Company, Reading, Pa.— Directors: 
Johu A. Rigg, Robert N. Carson, R. Nelson Buckley, kich- 
mond L. Jones aud David C. Golden. ` 


Edison Electric llluminatirg Company, New York—Di- 
rectors: A. H. Boissevain, R. R. Bowker, C. H. Coster, C- 
E. Crowell, 1homas A. Edison, W. E. Glyn, D. O. Milis, 
George F. Peabody, W. A. Read, F. 8. Smithers aud spen- 
cer Trask. 

Adrian Electric Belt Street Railway Company, Adrian, 
Mich.—President, 8. E. Graves; vice-president, W. A. 
Jackson; secretary, Charles F. Barker; treasurer, M. E. 
Chittenden. Directors: W. A. Jacksun, F. E. Snow, Clark 
Rude, J. H. Blain, 8. E. Graves, C. F. Barker and M. E. 
Chittenden. 

Northampton Electric Lighting Company, Northampton, 
Mass. President, Alexander McCallum. Directors: A. 
McCallum, C. H. Pierce, C. E. Gould, 8. B. Fuller, John T. 
Stoddard. 

Boulder Electric Light Company, Boulder, Col.—Di- 
rectors: Dr. I. L. Bond, J. H. Nicholson, Geo. M. McClure, 
Dr. R. Bartlett and B. M. Williams. ‘lhe first three were 
elected president, secretary aud treasurer respectively. 


Rochester Electric Railway Company. Rochester, N. Y. 
Directors: H. Sellers McKee, Pittsburg ; Benjamin Gra- 
ham, New York City; Horace Magee, Philadelphia; T. 
De Witt Cuyler, Philadelphia; John N. Beckley, Hon, 
Frederick Cook, Marcenus H. Briggs, Arthur Luetchford, 
William C. Barry, Chauncey C. Woodworth, Hon. Charles 
S. Baker, Charles F. Pond and Patrick Cox, of Rochester. 


VoL. vIII., Ne 


At the annual meeting at Norristown, Pa., of 
five electric railway companies in which the Meg 
Shepp have a controlling interest, the nve Comps 
were merged into one, each retaining its own officers. 
following officers were elected: Citizens’ Compa 
President, D. B. Shepp. Directors: J. W. Shepp, D. 
She, p. W. B. Krick. Joseph Fornance. Ambler Compar 
—D. B. Shepp. Directors J. W. Shepp, D. B. Shepp 
Henry Parker, E. Murphy, W. B. Krick. The officers of thë 
Conshohocken, the Montgomery County and the Norris- 
town Companies are the same as those of the Ambler 
Company. 

Ata meeting of the board of directors of the Susque- 
hanna River Electric Company, which, as betore reported, 
was organized to bring electric power from Conowingo to 
Baltimore after the Niagara Falls plan, J. W. Marth, of 
Pittsburg, was elected president of the company, M. H. 
Housewan retiring from that posit! n and becomiug vice- 
president. John S. Bull having rerigned asa member of 
the board of directors, was appoluſ ed real estate agent of 
the company. Winfield J. laylor was appointed counsel 
of the corporation. 


Woven Wire Brushes. 
The Belknap Motor Company of Portland, Me., are the 
patentees and manufacturers of the best Woven Wire 
Brush on the market.—[A dv. 
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ELECTRICAL PATENT RECORD. 


LeiTsKsS PATENI I88UED JANUARY 15, 187 5. 


ELECTRIC BRAILKOADS AND APPLIANOBS. 


582,445. Conduit Kallway Trolley. William T. Dulany, Jr., 
New ork, assignor uf one-half tu Oscar F. Shaw. 
Brootlyu, N. Y. Filed Marc. 80, 1894. 

583,449. Cuudult Electric Katiway. Wiillam T. Dulany. Jr., 
New York, aussi nor of one-half to Oscar F. shaw, 
Bruocklyn, N. Y. riled aug. 16, 1994. 

682,477. Irolley- Catcher. martin V. B. Nichols and 
James A. Fraser. Port Arthur, Canada. Filed May 26, 


1804. 

582, 588. Controler for Electric Cars. Harry P. Davis, 
Pittsburg, Pu., anslguor to the Westinghouse Electric 
and . ing Colnpan), same place. Filed April 
14, 1 

582,576. Closed - COnduit hlectric Railway. George W. 
McUliztock, Wollaston and Dan. el J. McLane, Quiucy, 
mass. Filed July 2, 1881. 

583,690. Closed-Cunault hlectric Railway. John Schnepf. 
New York, N. Y., assiguor of one half to William H. 
Be. lamy aud William C. Doscuer, same place. Filed 
sept. 9, 1898. 

582.093 Converter Sy stem for Electric Rall ways. Charles 
F. Scott, Fitusbur g. t’&, assignor to the M estinghouse 
Electri and Munufacturing Company, same place. 
Filed July 31, 1898. 


ELECTRIC LIGHTS AND APPLIANCAS. 


632,468. Carbon Filament aud Method of Manufacturing 
dame. Arthur D. Little, Bostou, mass, assiguor tu 
the American Viscose Wulmpany, same place. Filed 
Juve 18, 1894. 

533,581. blectric-Arc Lamp. Arthur Chester and John J. 
Kathboue, Loudon, Kugland. r lied March 26, 1894. 


DYNAMOS, MOTORS, ETC. 


582,441. System of Power ‘lransmission. Charles 8. Brad- 
ley, Avon, N. Y. Flied Sept. 12, 1893. 

682,475. Brake for hlectric Motors. William H. Morgan. 
Alliance, Ohio, assignor of three-fuurths to Thi mas K. 
Morgau, Sr., :homwas R. Morgau, Jr., and John R. 
Morgan same place. riled March 19, 1994. 

582.514. Electric klevator and Motor Controller. Robert 
Wilson, Louisville, Ky., asstz nor to the Sulzergvogt 
Machine Compauy, same place. Filed June 28, 1894. 

582,537. Automatic Chcult-Breaker. Harry P. Davis. 
Pittsburg, Pa., as ignor to the Westinghouse Electric 


nee ae Company, same place. Filed Feb. 
2 (] 1 e 
532,549. Alternating-Current Motor. Ludwig Gutman, 


Pittsburg, Pa. Filed Aug. 27, 1890. 
TELEPHONE AND TELEGRAPH APPARATUS. — 


582,605. Annunciator for ‘Telephonic Circuits. Theodore 
Spencer, Cambridge, assignur to the American Bell 


ene Compauy, Boston, Mass. Filed sept. 10. 
i BATTERIES. 
582,701. Mechanism for Forming Battery-Plates. Charles 


J. Reed, Philadelphia, Pa., assignor to the Reed hiec- 
tric Company, same place. Filed. Sept. 12, 1804. 


MEASURING INSTRUMENTS. 


532.559. Galvanometer. Adrian H. Hoyt, Penacook, N.H., 
assiguor to the Whitney Electrical Instrument com- 
pany, 2000; Me., aud Manchesier, N. H. Filed April 
25. 1894. 

582,560. Galvanometer. Adrian II. Hoyt. Penacook, N. II., 
assignor to the Whituey Electrical Instrument Com- 
pany, Saco, Me., and Manchester, N. H. Filed April B, 
1894. 


582,561. Galvanometer. Adrian H. Hoyt, Penacook, N.H., 
assignor tu the Whitney nlectrical Instrument Com- 
pany, Saco, Me., aud Manchester, N. H. Filed April 
25, 1894. 

MISCELLANEOUS. 

582,588. Contact Device for Electrical Appliances. Fried- 
rich W. Schindler-Jenuey, Kennelbach, Austria-Hun- 
gary. Filed Feb. 19, 1894. 

532,594. Non-Arcing Switch. Charles F. Scott and Harry 
P. Davis, Pittsburg, Pa., assignurs to the Westing- 
house Electric and Manufacturing Company, same 
place. Flled March 29, 1894. 

632,688. Ratlway Block-Signal. William Berrigan and 
oe H. McClure, Elmira. N. Y. Filed sept. 18, 


1894. 

582,662. Electric Switch. William P. Hancock, Everett, 
Mass. Filed Nov. 27, 1994. 

582,718. Phonograph. Joseph Brotch. Brooklyn, assignor 
1 e Pearce, New York, N. Y. Filed Dec. 13, 
] 2 

532.712. Magnetic Separator. Seattle. 
Wash. Filed Aug. 15, 1891. 


Henry Arden, 
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ALBERT & J, M. ANDERSON, 


SSO 289 A Street. . Boston, Mass. 
screener... [INSULATED WIRES AND on BI ES. ni, wre cone wns. 
THE PARTRIDGE CARBON CO., a Grimshaw White and Black Tapes, 
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TRADE GONDA MARK E NEW TORK, - Raven Core Wires, 
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BISHOP [INCANDESCENT LAMp [INSULTED wines 


Stands without an equal in the market. Do not buy other makes when you can secure 
MEANS BEST. the BEST from a well known and reputable manufacturer. 


None genuine without the COLUMBIA label. 


The Ward Arc Lam THe CoLUMBIA Incanpescent Lamp Co., 
Ps} Main Office and Factory, 1910-1912-1914 Olive St, St. Louls, Mo. 


W. R. BRIXEY, Mfr., 


recognised as foremost in the market, New York Office, 1,101 Havemeyer Buildin mpage Office, 1,564 Monadnock ` 
is made by Building ; Boston Office, 15 Federal Btrest Francisco, Cal., 208 Broadway . New York, 
THE ELECTRIC CONSTRUCTION Panl Beiler Electrical Works. 


18 Cortlandt Street, New York, Í 895 Catalogue wm P Tress. INSULATED 


Unity Building, Chicago. | 2 
ky = WIRES AND CABLES. 
S NEW GOODS--NOVELTIES, |. 200 AMES. C 


YONKERS. N. Y. 


AND SUPPLY COMPANY, 5 | . H ABIRSHA W 


FOR ALL PURPOSES 
Scran and Native 
Platinum Purchased 


BAKER & co., 87 155 N N Rallroad Ave. 
VARK, J. 
New York omoes 121 L Sbexty Street 


Send your Business Card for Copy. 


5 — INDIA MIGA cuits size. 
Ho rzEn-CARBOT Exectric Co.,| n inom S 


Large Stock. Prompt Shipment. Lowest Prices 


MeocINTIRE’S 


PATENT 
CONNECTORS I TERMINALS 


No. 92 Franklin St., Boston, Masa. Write for Samples and Quotations. 
FOR ALL ELECTRICAL PURPOSES. 
Incandescent Lamp and Cutout Terminals | È a New York Office, 114 Liberty St. A. O. La apr TROE 
for all makes of Lamps. 5 

RAL Western Agents oo full stock onhand: H. H. 
en grep hea aaa WILLIAMSON. 63 Public Square, Cleveland, 
THE C. McINTIRE CO. Ohio; REGER & ATWATER, 214 Pine St., San 

aaa bad. ten cos . ADVERTISE zezen e Sta- ELECTRICITY. Sz 
(Barrel Lo ts) -NEW BEACON?” BEACON VACUUM PUMP & . co. 

VIRGTOR STREET, ses Tes, MASS. 

E 25e. mii tomado to” | N CA N D ESC E N T LA M PS, New os 89 Cortlandt St., New York ; Philadelphia 


Large Consumers. N. & C. PATENTS. Office, 805 Hale Building; Chicago Office, 888 Dearborn St. 


ELECTRIC WIRES RGROUNO PITTSBURGH. Underground, 
AND CABLES S | AN D AR D r 00 NEW YORK. Aerial, 
FOR ALL CLASSES OF SERVICE. | ' CHICAGO. Submarine, 
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TALENT . INGENUITY _ WOOD” APPARATUS. 


E “were required to deyelop the 


It is not a copy, but original in every 8 rn ideas 
gained by practical experience and scientific research, resulting in the 


6 of apparatus which. excels in 


—— T bU⁰⁰ ] 
o- SIMPLICITY 
sve | DURABILITY 
FORT WAYNE ELECTRIC CORPORATION. 


FORT WAYNE, INDIANA. 
BRANCH OFFICES 


TRANSFORMERS 


| CUTOUTS 
g | Station Instruments 


Incandescent Supplies 


NEW YORK OITY, 115 Broadway. 7 | | ROCHESTER, N. Y., Powers Building. NEW ORLEANS, LA., So. El. Mfg. & Sup. Co. 
OHICAGO, 185 Dearborn Street. COLUMBUS, O., 57 East State Street. OMAHA, NEB., 104 Bee Building. 
PHILADELPHIA, 907 Filbert Street. RICHMOND, VA., Chamber of Commerce. MINNEAPOLIS, MINN., New York Life Bidg. 
BOSTON, 17 Federal Street. SAN FRANCISCO, Elec. Imp. Company, 35 CINCINNATI, O., 402 Neave Bldg. 


PITTSBURGH, Pa., 405 Times Building. i New Montgomery Street. SAN ANTONIO, TEX., 207 Lasoya Street. 
| Sg. LOUIS, 60 Purner Building. : i 


son 


Tt CHLORIDE ELECTRICAL n LIMITED, MANCHESTER, ERG. SOCIETE ANONYME POUR LE TRAVAIL ELECTRIQUE BES METAUX, PARIS, FRARGE. 


67895 The Only Storage Batter) 
LAY) I DI of American Manufacture in use in Central Stations. 
8, a THE ELECTRIC STORAGE BATTERY CO. QPM 


0 it ul pii ME OWI INE 7 Drexel Building, Philadelphia, Pa. 
00 i | l | | i) M : 9 i L ee 


PHRMA THT HHL iii 
Hitt) MU WY 
1 


Trade Mark, 


J Chloride Accumulator 


Registered September 11, 1894. 


Electrical Storage Cells 


of any desired capacity, 


Catalogue giving capacities, dimensions, weights, 
prices, etc., on application. 


Incandescent 


=LAMPS.= 


QUALITY UNEQUALLED. 
THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohie. 


Monadnock Building, Chicago. | 
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“HELIOS” CORED CARBONS 


FOR ALTERNATING AND DIRECT CURRENTS. 


Attempts have been made in this country to produce a satisfactory Cored ” Carbon, but failure 
resulted in every case. We can now assure the Electric Light Companies that our“ HELIOS” CAR- 
BON is made of the same ingredients, in precisely the same way, 


BY THE MAN WHO MADE THEM IN GERMANY. 


We shall be glad to hear from the Electric Light interests in relation to carbons for both Alternating 
and Direct Currents. 

A memorandum book with tables showing the relation between millimeters and inches, with a list 
of ordinary | sizes of HELIOS 1 of our ee * De sent on application. 


RED UCED PRICES on SOLID CARB ON 8 for SERIES ARC LIGHTING. 
A DEPARTURE IN BUSINESS METHODS! 


NOTE THIS OFFER: 


Let us know by telegraph the price you are now paying, stating yearly consumption, and we will guarantee to beat it from 
50 cents to $2.00 per thousand. 


THE WASHINGTON CARBON CO., 


PITTSBURGH, PA. 


THE CLEVELAND CONVENTION. 


Weeeeseoew 


The issue of « ELECTRICITY ” that will go before the 1895 Convention of the 
National Electric Light Association at Cleveland, O., February 19—21, will be the 


FINEST EVER PUBLISHED 


by a Trade paper in this country.. 
Contracts for ADVERTISING SPACE are now being made. Several pre- 


ferred positions still open. Applications should be sent in at once. 


ELECTRICITY NEWSPAPER CO., 


6 PARK PLACE, NEW YORK 
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MARO S. CHAPMAN, President. THOMAS C. PERKINS, Vice-President. JOHN L. BUNCE, Secretary and Treasurer. THEO. GONET, Elec. Engineer. 
LL 


The Mather Electric Company, 


MANCHESTER, CONN. 


POWER GENERATORS for Lighting and Railway Purposés. 
Complete Station Equipments. 


Mather Apparatus for sale exciusively in their respective territories by the following well known and relidble Contractors : 


J. HOLT GATES, 1139-1140 Monadnock Building, Chicago, Western States. 

H. B. COHO & CO., 203 Broadway, New York City 

G. M. ANGIER & CO., 64 Federal St., Boston, Mass., New England States. 

S. N. BLAKE, Elmira, N. Y. 

THE WILL & FINCK CO. 818 Market St., San Francisco, Agts. for the Pacific Coast. 


STANDARD “WARD” LAMPS, |1821. 1894. 


Saata re | MORRIS, TASKER & C0, 


TEN DOLL ARS EACH. 
With Globe and Resistance $2.00 Ex 
Th I. f the above t h 
ere are more deecent Circuits than a po in mae in the Ua Sits on Ineo INCORPORATED. 
SEND IN YOUR ORDERS QUICKLY. 
We have a complete line of Lamps for ALTERNATING CIRCUITS, SERIES Offices, 222 and 224 So. Third St., 


ARC CIRCUITS, DIRECT CURRENT (plain and ornamental), and ‘STREET 


RAILWAY OIRCUITS, at fair prices. 
STRONGEST, SIMPLEST MOST DURABLE, EASIEST TO MAINTAIN, PHILADELPHIA. 
manufacture all kinds of FOCUSSING LAMPS, SEARCH LAMPS, MANUFACTURERS OF 


We 
. LAMPS, STEREO PTICGN LAMP S. and special lamps of any 
escri 
if you want ANYTHING in the line of Arc Lamps, write us before purchasing 
elsewhere. 


ELECTRIC CONSTRUCTION & SUPPLY GO., 


18 Cortlandt St., New York. (Established 1881. ] 
WALLACE ELECTRIC CO., Agents, 807 Dearborn St., Chicago. 


CO LBU R N ESTABLISHED 1881. 
ELECTRIC MFG. 00. 


888 Main Street, Fitchburg, Mass. 


MANUFACTURERS OF 


Incandescent Lighting, 

Electric Power ana pe k — 

marse MACHINES. 9 J LS 
The Latest Designs, ene Ste 


Electric Light and 
Trolley Pipe Poles, 


Boiler Tubes, 


Wrought Iron Pipe 


and Fittings. 


The Highest Efficiency. P PASCAL IRON WORKS Philadelphia. 
ee Re Ee DELAWARE IR 
The Practical Application of Dynamo-Electric DELAWARE IRON WORKS, New Castle, Del. 
Machinery. Electric Light Installations. 
By C. W. McFappen and Ww. D. Rar. Vol. I. ACCUMULATORS, - 
wing siete ated BY SIR DAVID SALOMONS, BART., M. A. 
PRICE, $1.00, 8vo. 159 pp. Iiustrated, Sevonth Edition. 
Sent postpaid on receipt of price by Sent postpaid on receipt of price, by 
ELECTRICITY NEWSPAPER CO., ELECTRICITY NEWSPAPER[COMPANY. 


6 Park Place, New York. 6 Park Pace, New York. 
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mens d . EA Chka Cu f lms 


3 k DBathe- Baten, Charelentusg, Orisi, 22 Polerstuag. 


MANUFACTURERS OF 


Direct Current Slow Speed Multipolar Generators and Motors. 


These machines are constructed with external armatures. They have proved remarkably efficient and economical. Used 
largely in American and European Lighting and Railway Plants. Slow-speed machines, made 
for direct connection in sizes from 20 H, P. to 2,000 H, P. 


ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE: 


Maximum peripheral speed of armature with slowest engine speed. Shortest possible winding of armature. Lowest internal resistance of armature. 
Only 8 to 4 volte difference of potential between commutator bars. Greatest radiating surface possible. Maximum magnetic effect. 
Greatest weight of copper per ampere of current. Armaatures cannot burn out. Great compactness. 


Correct mechanical design. (The centrifugal force is counteracted effectively by the inward pull of tbe internal field magnets. ) 
Finest quality of iron, excellent finish, absence of binding wire. 


In 8 years’ continuous service not ore Armature has been replaced. or repaired, Over 200,000 H. P. in use for Railway, Lighting and Motor Service. 
WORLD'S FAIR DIPLOMA AND MEDAL FOR BEST DIRELT CONNECTED 4! NERATOV. 
MODERATE SPEED BIPOLAR GENERATORS AND MOTORS, 
With Siemens Drum Armatures, wkich are cc pied extensively in this country. Weare building these machines in sizes from 1 H. P. to 150 H. P. 
SEE OUR NEW CATALOGUES. CORRESPONDENCE SOLICITED. 


SALES OFFICES: GENERAL OFFICES, 


PEW YORK. 186 Liberty Street. NEW ORLEANS, 42 Union Street. CINCINNATI Perin Building. ST. LOUIS. Bank G Commerce Po TUDE: 


NHILADELPHIA, 581 Chestnut St. TROY, N Y.. 48 Fourth St. TOLEDO. OHIO. 518 Summitt St. SAN FRANC SCO, 808 Crlifornia Stre á ò 
BOSTON, 81 Milk St. DETROIT, 47 State St ST, PAU] L, 59 Gillen Block. BUFFALO, N. Y.. Erie County Bank t Big. Monadnock Building, Chicago, 


if you will dig 


into the question of iusulated line wires you can 
unearth sume curious facts. 

18T FACT is that “skimmed milk ofttimes 
masks as cream,” in other words, what seems to be 
insulation is nothing of the kind—simply a cloak 
under which to sell bare copper at a liberal profit. 

2D FACT. The first cost of real live insulation outs very little figure. Go behind all of that and sce what you actually get for the 
mone If the insulation is stable, lasting, hon: st, 
your investment will repay itself times over. 


3D FACT. An honest insulation will bear a 


TRADE MARK 


great deal of watching. You can dig into CANDEE 
E es 110 yon like, 1 5 09 unearth CENTRAL ELECTRIC COM PANY, 
155 5 you wi nd considerable meat on 173-175 Adams St., 


CHICAGO. 


GENERAL WESTERN AGENTS: 


Okonite Wire. Interior Conduit Supplies. 
K ; 1 
BRANCHES : { St Louls : doutherm Eletric Supely co. Lundell Motors, Helios Arc Lamps, direct or alternating current. 


IT WONT FRY OUT. 


LUNDELL POWER MOTORS 


FOR 


110, 230, and 500 Volt Circuits, 
in sizes from 1-2 to 20 H. P. 


SEND FOR ILLUSTRATED CIRCULAR AND PRICE LIST. 


INTERIOR CONDUIT & INSULATION CG., 


ee go 432-44 Broad Street, - NEW YORK. 
EDWARD H. JOHNSON, E. W. LITTLE, CHAS. P. GEDDES, 


President. i i Vice-Pres’t and Gen’l Manager. Sec’y aud Treas, 
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WILLARD L. CANDEE, GEO. T. MANSON, General Supt. 
H. 


DURANT CHEEVER, } Managers. THE W. H. HODGINS, Secretary. 
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13 PARK ROW, LTD. NEW YORK. 
MANUFACTURERS OF 


Insulated Wires and Cables 


FOR- 


UNDERGROUND PURPOSES, 
WIRING BUILDINGS, 
AERIAL WORK, 
SUBMARINE USES, 
TRANSMISSION OF POWER, 
and for all parposes where good Iinsulatica is re 
quired and protection from abrasion wanted. 


29 CORTLANDY EA ~ 


NEW YORK 


SEND FOR BOOK ON STEAM. 


FACTS. 


INSURES | Electrically-driven machinery 


DRY STE AM | is modern and proper. 


Crocker-Wheeler apparatus is 
the best for this purpose, liberally 


Extracts all water from the steam, no matter 


how much your note may prine, 5 how proportioned, a generous factor of 
long your steam pipe. e water is 
separated by centrifugal force. | safety, and no trouble, if Jon ow 


‘us to advise you. 
Crocker-Wheeler Electric Co. 


Manufacturers and Electrical Engineers. 


AN ABSOLUTE SAFEGUARD. 
A SOURCE OF ECONOMY. 


MANUFACTURED BY 
New YorK. CHICAGO. Boston. PHILADELPHIA. 


L THE GOUBERT MEG. CO., = 1 


14 and 16 Church St., cor, Cortlandt, New York. 


Jolats made absolately tight and durable 
by Patent Corrugated j 


Copper Gaskets. 


Furnished in all shapes and sizes for 
flanged PIPES, CYLINDERS, CHESTS, 
ete. Price List and Sample Free. 

U. S. MINERAL WOOL CO., 

. 1 2 Cortlandt Street, New York. 
BOURNE & KNOWLES MFG. CO., Cleveland, O., Western Agents. 


EudkNE F. Paruuirs, Prest. W. A. Hataaway, Treas. W. H. Sawyer, Secy. 


AMERICAN ELECTRICAL WORKS, 


PROVIDENCE, N. I. 


Bare & Insulated Electric Wire. 
ELECTRIC LIGHT LINE WIRE. 
INCANDESCENT AND FLEXIBLE CORDS. 


RAILWAY FEEDER 
and TROLLEY WIRE. 


AMERIGANITE, MAGNET, OFFICE ANO ANRURCIATOR WIRES. 
-Cables for Aerial and Underground Use. 


New TORK StorE—P. C. ACKERMAN, 10 Cortlandt Street. 
Caicaao STORE -F. E. DONOHOE. 241 Madison Street 
MONTREAL Branch— EUGENE F. PHILLIPS’ ELECTRICAL WORKS. 


NEW DYNAMO BELTING. 


DIXON’S PERFECT LUBRICATING CRAPHITE. 


Fhe most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, Oli or Grease. 


NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


An interesting and instructive Pamphiet 
wiii be sent Free of Charge. 


JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 


PHOENIX CARBON Electric Light Oarbons 
S. G. BOOKER, Supt. AND CARBON SPECIALTIES. 


2134-2140 DeKalb Street, We make a specialty of MOTOR and DY- 
ST. LOUIS, MO. NAMO BRUSHES and Battery Material, 


It will pay you to see our product and get our prices before placing your orders, 


PATENT GROOVED BELTING, N. S. AMSTUTZ, 


Having grooves running lengthwise of the Belt, serve as channels to per- 


mit the escape of air between Belt and Pulleys to such a degree MECHANICAL AND ELECTRICAL ENGINEER. 
that tbe air cushion is overcome and the Belt can be 
run very slack, thereby taking the heavy New Electrical Devices Designed Throughout Preparatory to Placing 
strain from the bearings. on Market. 
SHULTZ BELTING CO., St. Louis, Mo. Estimates, Plans, Specifications and Supervisions, 
164 Summer St., Boston, Mass.; 113 Liberty St., New York; Contracting and Consulting Engineering. 


129 North 3d St., Philadelphia. No. 506 The Cuyahoga, CLEVELAND, OHIO. 
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THE “CLARK” WIRE. 


Ina Letter from the Inspector of the Boston Fire Underwriters Union, he states: A Thoroughly Reliabie and Desirable Wire in Every Rospect.” 


For Switchboard, Railway and Motor use, we 
make all sizes of Stranded and Flexible Wire Cables is especially chemically prepared, and 
and Cables with Clark’s Insulation. or will not deteriorate, oxidize or crack, and will 

The Clark Wire has been before the public ae remain flexible in extreme cold weather, and 18 
and in use for the past nine years, and has met i not affected by heat. 
with universal favor. Thousands of miles of i | — * We guarantee our Insulation, wherever used, 
this wire have been sold, and are in use through- — . Vax Alͤeoerial, Underground or Submarine, and our net 
out the United States and Foreign Countries, Env, AIA prices are as low, if not lower, than any other 
and the demand for it is constantly increasing gg l 1145 first class Insulated Wire. 
because it always gives perfect satisfaction. ae : i ie sib 17 š We shall be pleased to mail Catalogues with 

2 •öĩfüerms and Discounts for Quantities. 


"CLARK WIRE” 5 The Rubber used in insulating our Wires and 


114 
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„ $ 
HENRY A. CLARK, R w EASTERN ELECTRIC CABLE CO., 


HERBERT H. EUSTIS -> > Bae 61-63 Hampshire St., Boston, Mass. 
_ PRESIDENT AND ELECTRICIAN. 1 Pi Send for Catalogue. 


= 1 Ko i 
. : 


MANUFACTURED BY 


Write for Reduced Prices. 


2009 to 2017 Pine Street, ST. LOUIS, MO. 
New York Office, Havemeyer-Bidg., 26 Cortlandt St 


CUT AND UNCUT TAPER ee 
- India and Amber - ‘TUBES, - 
Storage Batteries i stamped soia saet seanenrs, | AICANITE 
1 FOR ALL PURPOSES, l SEGMENTS TROUGHS, 2 
Bradbury- Stone Electric Eugene Munsell & Co. * RHEOSTAT PLATES, CLOTH, &. Mica Insulator Co. 


Storage Co., Send for Catalogue and Prices. 


LOWELL, - Mass. 218 WATER ST., N. Y. 218 WATER ST., N.Y. 


AGENTS WITH FULL STOCKS ON HAND: 
W. H. Sus. S. PARTRIDGE, SINCLAIR RANDALL, E. S. BEACH & Co, J. W. WRIGHT & Co., 
50 Lake Street, Chicago. B'k Eam. Ba'g. St. Louis. 50 W. ath St., Cincinnati. 157 St. Clair St., Cleveland. 628 Market St., San Franclsco. 


Premier JEUSE  ) Smam C & DYNAMOS AND 
a A P ro d u ct 8 ana i ABSOLUTE UNIFORM- MOTORS. 
s 0 ITY IN SIZE. g 
E Electric 
Give the Babies 2 > Lighting 
a Chance ! 5 ce AND 
THE PREMIER BABY MOTOR No. ‘0? | = S 
Weighs 10 oz, —self-starting— finished = — Electrical 
in red enamel— strongly made — guaran- S 
teed to suit.. 5 188 
Sample by mall. e $1.75 = = Transmission 
Sample Outfit. . 2.25 2 a 
Discounts to the Trade. = of Power. 
— 


M. R. RODRIGUES, |THE INDEPENDENT ELECTRIC beo, 


Branch Offices : 


17 & 19 Whipple St., Brookiyn, N. Y. 9th St. and Stewart Ave., Chicago. Bog- 
The C&C Electric Company. ce ate de cee te 
ELECTRICAL ENGINEERING CO. GENERAL OFPICE 143 Liberty Street, New York.  Drincipaloitiess Sonna 


NO. 249 SECOND AVE., SOUTH, 
MINNEAPOLIS, MINN. 


„ PACKARD LAMPS.” 
a 2 99 = 
< America’s Greatest Railroad. CORD SOCKETS, 


THE FOUR-TRACK ö FIXTURE SOCKETS, 


LINE CUTOUTS, 


N EW YO R K C E N T R A L ’ Complete Cord Pendants, 38 cents. ans, 8 „ETO. 


Newten Electric Ce., 


39 & 41 Cortlandt St., New York 
MANUFACTURERS OF 


ELECTRICITY. Vol. viii, No, 2 


STANDARD | ELECTRIC CO., 
ä U.S.A. 


Series Arc Apparatus, 
Alternating Dynamos and Converters, 
D. C. Multipolar Generators. 
The Best Records have been made by Standard Apparatus. 


SERIES ARC DYNA} 10. 


STA ELECTRIC & MANUFACTURING CO, 


PITTSBURG, PA. 
We manufacture COMPLETE INSTALLATIONS ot 


ELECTRICAL APPARATUS, 


Gentral Station Electric Lighting, Long Distance Transmission of Pewer, 
Electric Railways and Isolated Plants. 


oe OFFICES IN ALL LARGE CITIES. 


TWO PHASE GENERATORS. 


Entirely novel in construction and having 
No Moving Wire, No Collector, Slow Speed, 
Better Inherent Regulation, Higher Efficiency, 


than any alternating machine on the market. 


SELF-STARTING TWO PHASE MOTORS, 


superior in many ways to direct current motors, 


THE BEST TRANSFORMER. 


These are the essential elements in our 


TWO PHASE SYSTEM, 


which is the only practically completed system in operation to-day for furnishing light and power 
from the SAME ALTERNATING GENERATOR AND CIRCUIT. 


STANLEY ELECTRIC MFG. CO., 


Western Office, No. 307 Dearborn Street, Chicago, Ill. 


— mm — 
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WIV DO You ADVERTISE? 


Do you pay out several thousand dollars every year “ merely to be represented“ 
along with your competitors, or do you expect it to bring you business ? 


WHO ARE YOUR CUSTOMERS? 


Are they college professors and theoretical electricians, or are they the Cen- 
tral Station managers, the street railway men, and the artisan? 


HOW MANY 


Artisans, capitalists or business men can understand a purely technical paper, 
however valuable it may be to its scientific constituency? How many Central 
Station men have the time or the taste to wade through intricate formulae, or to 
trace the thread of mathematical logic ? 


ARE NOT 


These questions worthy of your consideration? Can you afford to continu 
firing into the air? 


To SECURE RETURNS 


Place your advertisements in — read by the men who buy 
the goods. ELECTRCTrY is the only Electrical Journal which professes 
to handle the subjects of which it treats so as to bring them within the 
scope of all; itis the only E Sa electrical weekly in this country— 
popular, piactical, yet technically correct, 


ELECTRICITY NEWSPAPER CO. 6 PARK PLACE, N. Y. 


. . . .. GEESE EE GE EEE ESE ESE LE SEE GE AE ELE EE GEIL QE LE LEE I IQ III K. K INTENSE . . IN . .. MINING . EIN OS SE 
OOS pO, .. . . .. ..:. . u.: .. V..: .. ... * ...e, e, „ e , OO, OG . , . . . OG OGD, OO G&G, e, & 


OOOGOOOOOGOOGOOOGOOGOOGOOOOOGOOOOOOOQOOOOOO 


2 NA 2 Je 7 Ná 7 900 
NN 


DS DS ONS, SOD, DS, OS, A, Ar Y 


A A On KE. OED SRS SED Sly CGY Oy! OD OD OGD Cy OGY Cay Og JAN 


N 2 D 2 * A NA 7 NÁ 8 N. 2 


2 ELECTRICITY. Vol. viii, No. 2 
i KKK KKK, e aana 


THE WELSBACH LIGHT, 


CRITICISMS SHOWING ITS FAULTS AS AN ILLUMINANT. 


The articles published in Electricity“ November Wand December 12, on the 
Welsbach Light, universally admitted to be the 


Most Complete Treatise on the Subject 


thus far published, have been collected in pamphlet form—now ready for delivery. 


EVERY CENTRAL STATION MAN 


should procure copies for distribution. Orders for 75,000 copies were received in 
advance of publication. 


Price $15.00 per thousand in any quantity. 


Sent promptly on receipt of price. 


ELECTRICITY NEWSPAPER CO., 


6 Park Place, New York. 


THE INTERESTING AND INSTRUCTIVE LECTURE ON 


“DIRECT CURRENT MOTOR AND DYNAMO DESIGN,” 


delivered before the New York Electrical Society on November 27 by 


GANO S. DUNN, 


has been printed in pamphlet form, together with the Discussion which followed it, by the undersigned, 
and will be sent to any address, postpaid, on receipt of price, loc. 


w — — — — — — 


The lecture aroused the enthusiasm of the most prominent men in the audience. 


— — — — 


ELECTRICITY NEWSPAPER COMPANY 


No. 6 Park Place, New York, 
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“Ideal” Insulated Copper Wire. 


Finished with a beautiful Bl: Black Glazed Braid for inside exposed 
wiring and Black oe for outside lines. 


‘Insulation tests on this 


It will not deteriorate 
wire show 22 meghoms 


by long use nor oxidize 


per mile after four days 


the copper. ; 


immersion in water. 


Price only slightly in advance of ordinary Weatherproof Wire. Write us for samples and prices. 
| nn. INSULATED WIRE COMPANY, ..... . Pawtucket, R. I. 
New York Office, 39 and 41 Cortlandt Street. 


5 ~ New.WE PLEDGE OURSELVES 
J ys ) 1 } 2 = y | E TO S to always maintain the high quality of 
tit”, aw AMMETERS and 


urement on ALTERNA- 
TING CURRENTS, 


Are Now Ready for the Market. 


Z Wy oms (Packard Lamps 
O) f a a | | For LAMP and METER meas- 
A Le and give the consumer an article that 


one’s faith can be pinned to. 


Send for our 1894 Cata- 
logue,which contains the above 


and other new instruments of | The prices are right. Send for sample order. 


our manufacture. 


WHITNEY E ELEGTRIGAL | INSTRUMENT CO., Penacook, N. H 
M r e | NEW YORK & OHIO CO., Warren, Ohio, 


22 80 e Co.; BOSTON, MASS., W . N (for New 2 0 0 0 NI B. B. Southgate 


146 Franklin. Street: Funes, ILL., Electric . Co INCI NN Exclusive Makers of Packard Lamps. 
AF y Electric Co.: HA LIFAX, N. B., John Starr, Son & N RK ‘ary. Geo. L. f 
Colgate, 136 Liberty Street: SAN FRANCISCO, CAL., California Hiectrical Works; ‘MINN Do not be deceived by counter eits. 
APOLIS, MINN., Electrical Engineering Co.; DENV COL. Officer Electrical Con- 
sh al ly 5 OMAHA, NEB., Western Electrical Supply Co.: SEATTLE, WASH., Northwest 


THE IMPROVED 


Repair your incandescent Lamps. FISHKILL CORLISS ENGINE, 


METCALFE & MOELLER, 


ELECTRICAL ENGINEERS, 


ELECTRIC LIGHT 


343 Ninth Avenue NEW YORK, POWER PLANTS. 
REPAIR ELECTRICAL APPARATUS 1 


OF ALL KINDS. 


6 Candle Power Incandescent Lamps 
from |] cents to Io cents each. Any EDWARD BONVILLE, 
efficiency from 3 to 4 watts 


MANUFACTURER OF 


—— kuda SLATE forELECTRIC USES 
ADVERTISERS will oblige the Publisher bv Bases for Jackknife Switches in any Size, Thickness, Shape and Oolor. 


sending 1 in their Advertisements SO as to reach the Plaiu and Marbleized Slate, Finely Polished Black Slate, Round and Turnea 


f Slate, and Slate with Smooth Rubbed Face and Edges. 
7 office before Saturday evening. All sizes of Slate Switchboards. P. O. Lock Box 2, Fair Haven, Varmant 


FISHKILL LANDING MACHINE CO., 
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The Phoenix Telephone Company, 


PRODUCE EXCHANGE ANNEX, 


NEW YORK. 
MANUFACTURES — 


Magneto Telephones, 
Telephone Switch-boards, 
Factory Telephone Systems, 
and Desk Telephones 


for connecting offices. 
We build TELEPHONE EXCHANGES, to be rented at popular prices. 


THE PHCENIX TELEPHONE 


Is simple in 


Talks Long or 
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Many experts pronounce it THE BEST. 


Special Territory and the exclusive use of this Tel- 
ephone given to reliable parties without cost. 


Write for further particulars, as above, and mention this paper. 


THE HORN & BRANNEN MFG. CO., 
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EASILY WIRED. READILY ADJUSTED. 


Silvered Metal and Corrugated Reflector, 16 inch, diameter. 


FOR USE IN STORES, OFFICES AND HALLS. 
Complete Wired, with Sockets, No Lamps: 
A Light............ $17.25 | 6 Light............ $18.00 | 8 Light.. $19.50 
When ordering mention the System of Lighting. 
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What others say: 


“ We will say again that the Phenix has proved to be 
equal to if not better than any we have used heretofore, 
furnishing a current for a much longer time.” 

Electric Guest Call Co., Minneapolis, Minn. 


„We have sold the Phenix Batteries for over a year, 
and have never yet had a single complaint. We consider 
them by far the best dry cell battery we have ever sold.” 

Electric Appliance Co., Chicago. 


„% We have been selling the Phenix Battery for over a 
year, and do not know of a single instance where any have 


returned." 
Beacon Electric Co., St. Paul, Minn. 
„% We have tried a great many Dry Batteries, but we find 


the Phenix gives better satisfaction than any other.” 
Morgan & Beach, Fort Wayne, Ind, 


„After thorough and exhaustive trials and experiments, 
we have ado the Phenix Dry Battery exclusively in 
our service, and have in use about 500.“ 

Chicago Electric Protective Co., Chicago. 


“ We consider the Phenix the best dry battery in the 
market. It has given good satisfaction to all of our cus- 


tomers.” 
Enterprise Electric CO, Chicagc. 


WESTERN ELECTRIC COMPANY. 


CHICAGO. NEW YORK. 


WESTON 
ELECTRICAL INSTRUMENT CO. 


114 to 120 William St. . NEWARK, N. J., U. S. A. 


THE WESTON STANDARD 


Portable Direct 
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The ILLUMINATED 


Reading DIAL STATION 
VOLTMETERS VOLTMETEBS, 
and POTENTIAL 
WATTMETERS INDICATORS 
for Alternating and AMMETEES, 
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type deserving are the best 
this name. DIRECT READING PORTABLE WATTMETER offered. 


THE PORTABLE DIRECT READING 


VOLTMETERS AND AMMETERS 


for Direct Current Circuits are recognized as THE standards 
throughout the civilized world. 
THE SEMI-PORTABLE LABORATORY STANDARD INSTRUMENTS 
ARE STILL BETTER. 


Send for New Catalogue. 


NEW YORK ENGRAVING AND PRINTING COMPANY 
Photo-Engraved Plates for all Illustrative Purposes 
320-322 PEARL STREET, NEW YORK 
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N. E. L. A.—The next annual meeting of the 
National Electric Light Association will be 
held at Cleveland, O., February 19-21, 1895. 
Every concern interested in either lighting or 
railway work sbould be represented in the 
membership of this body, and should have at 
least one representative at the Cleveland meet- 
ing. The Secretary is Mr. Geo. F. Porter, 136 
Liberty street, New York. 


EDITORIAL NOTES. 


An Judge Gaynor’s decision in the 
Important mandamus proceedings against 
Decision. the Brooklyn Heights Railroad 
Company, when carefully studied, must com- 
mand the respect of even the most partisan ad- 
vocates of the corporations themselves. 

He brushes aside all other questions, and pre- 
sents the duty of the companies to the public. 
That duty is to run cars, The question of proper 
wages has nothing to do with the case, neither 
has the lawlessness of the strikers. If property 
is destroyed through want of protection, the 
companies have redress against the city in a law- 
ful and regular proceeding. 

It is not contended by the companies that they 
can not run cars, but that they would lose money: 
by meeting the demands of their striking em- 
ployees. Judge Gaynor holds that it is not for 
the courts tosce that these companies do not lose 
money. The city does not guarantee profits in 
granting charters. The charter is a contract in 
which the companies agree to give proper ser- 
vice to the public. This service they must per- 
form. 

The suggestion that they may hire men at 
lower wages, one by one and as fast as possible, 
providing a new force if need be by degrees and 
without stopping their service, is not only good 
law, but it is common sense. It isa policy 
which would go a Jong way towards abolishing 
strikes. 

It need not be pointed out that the relations of 
railroad corpol ations to the public are entirely 
different from those of the private employer of 
labor. The latter may close his works indefi- 
nitely. The former should not be allowed t 
discontinue their service for one hour from 
reasons of economy. 


On the other hand, we must consider the posi- 
tion of the striker. Even if he be partly in the 
wrong in the beginning, he usually starts out 
with the sympathy of the public. But as a com- 
plainant he must come into court with clean 
hands. He canuot invoke the !aw’s protection 
against a practice of which he himself is proven 
guilty. It is the unfortunate outcome of all 


strikes that sooner or later, no matter how just. 


his cause at first, the striker commits offences 


against the law that put him beyond the pale of 


its protection. Doubtless much of the lawless- 
ness attending strikes is committed by outside 
parties, but it is not always the case, and it has 
been proven in many cases, as in the Brooklyn 
trolley strikes, that some of the strikers them- 
selves have been guilty of some of the most 
flagrant of the offerices. It may be stated as a 
law that public opinion will eventually turn 
against the infractors of the law, and without the 
sympathy of the public no cause can be success- 
ful. The American public is proverbially good- 
natured and long-suffering, but when it learns 
from repeated experience that strikes are inva- 
riably accompanied by riotons proceedings and 
other infractions of the law, it must turn against 
the institution, and the side which is least con- 
spiouous in its public infractions will have the 
most sympathy. Mayor Schieren is certainly 
rightin the stand he has taken, that the period of 
riots is not the time for arbitration. That should 
take place before mob law takes sway. Ifun- 
fortunately it cannot bearranged for at that time, 
then the opportunity is gone until the disturb- 
ances have ceased. Arbitration with the re- 
volver is not arbitration and can never result in 
ultimate good to either side. 


As we go to press, a very clever scheme is an- - 


nounced on the part of the strikers, the outcome 
of which will be awaited with interest. In order 


to disarm the Brooklyn Heights Company, should 
they be called to answer acharge of contempt in 


not obeying Judge Gaynor’s order, Master 


Workman Connelly has addressed a letter to 


President Lewis, offering the services of all the 
men he needs upon the terms in force during 
1894. In addition to this, it is reported that a 
large number of individual motormen have sent 
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letters, offering to go to work again upon the 
terms suggested by Connelly. 

It is claimed that according to Judge Gaynor's 
order there are only two sufficient excuses for 
not running cars on regular time. Mob violence 
is one, and the inability to engage men another. 
Judge Gaynor claims that the company has suffi- 
cient protection against the first. which how- 
ever is likely to be disputed, whereas if Presi- 
ident Lewis claims he cannot get men, copies of 
these letters will be pnt in evidence against him, 
and the enforcement of the mandamus be de- 
manded by the Knights of Labor. The unforta- 
nate thing for the Knights, however, is that 
there has been, and still is, at present writing. 
mob violence. Until this ceases absolutely the 
strikers’ case has no ground to stand on. 


* & * 


New Scientific It is something unusual for 
Periodicals. us to be called upon to give 
space the same week to the review of two new 
claimants for public favor in the line of periodi- 
cal literature, butit so happens that this is the 
case now, for in this issue we discuss two new 
periodicals at considerable length. The claims 
which these two periodicals have for our atten- 
tion are based, however, upon entirely different 
premises. While the one deserves comment be- 
cause it is so good, the other deserves equal at- 
tention because it is so utterly bad. That the 
two reviews are brought so strongly into con- 
trast is purely the result of fortuitous or other 
chance, and not of design. In the case of the 
New Science Review, we have nothing of a com- 
mendatory nature to say. The best that can be 
said is that it had a splendid opportunity, but 
has recklessly thrown it to the dogs. With a 
splendid appearance, fine make-up, clear typog- 
raphy and a broad field almost unoccupied be- 
fore it—starting out with a few names that would 
challenge respect and attention wherever those 
names were heard, it has deliberately forfeited 
that respect, brought odium upon its attractive 
title and belied the promises of its prospectus by 
giving place to a class of articles that should 
find no place in literature of any kind, much less 
that going under the head of Science. We had 
heard it rnmored that the magazine in question 
was to be the organ of the Keely-motorites as 
represented by their at present most prominent 
mouthpiece, Mrs. Bloomfield Moore. We were 
loath to believe this at first, but the appearance of 
the third number lends strong confirmation to 
the report. We have no criticism to make of 
Mrs. Moore as an individual, but as a philoso- 
pher, to use a homely expression, she is as clear 
as mud. A good second to her is Henry Clay, 
or his materialized spirit, who discourses glibly 
in the same number of such things as opposi- 
tions being proportionally equilibrated,” and 
„the average harmony and ‘‘ sympathetic por- 
tion of the vibration, that with which it (the 
light rays) may be in harmony,” etc., eto. It is 
hardly conceivable that any sane editor could 
accept such trash as having any meaning, and 
the only recourse left us ie to assume as true the 
rumor that this is to be the repository of all such 
nonsensical twaddle as writers of this stamp, 
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faith-curists, spiritual mediums. and that ilk de- 
light to indulgein. We fancy that the reputable 
contributors whose names have unfortunately 
been connected with the journal will regret their 
connection with it, and withdraw entirely, so that 
the twaddleis may have full sway and unre- 
stricted room in the issues that are to come, if 
indeed the publication can survive another 
issue. 

Of qnite a different class is the second publi- 
cation, which in name is old, but in form and 
We refer to 
Electric Power in its magazine form. 


nearly evervthing else is new. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


The Bate Refrigerator Case. 


The Bate Refrigerator case, which was argued 
before the U. S. Supreme Court November 15, 
16 and 17, 1894, and upon which a decision has 
been expected every Monday since the Court re- 
convened, has not yet been decided. The next 
recess will bezin February 4 and will last for a 
mouth. This recess is taken for the purpose of 


giving the Judges time to write their opinions, 


and it seems probable now that nothing further 
will be heard of the case until after the February 
recess, The slump in General Electric on Mon- 
day, which brought the stock down to 293—the 
lowest figure yet reached—was therefore due in 
no way t) a decision as many supposed. 
& XK X 
The Roll of Honor. 


A recent pamphlet issued by Mr. W. J. Jobn- 
ston, the man who not only wants to run his own 
business but everybody else's, gives a list of con- 
cerns who advertise only iu the Electrical 
World, and also a list of those who advertise in 
other papers. The first list, as is customary with 
both the printed and spoken remarks of the gen- 
tleman named, is a lie, containing as it does a 
large number of regular patrons of other jour- 
nals. . 

Apart from the inaccuracies, the list is a good 
one for advertisers to study. 

It shows that every concern of consequence 
patronizing the World exclusively has a cow- 
petitor, doing twice or even ten times the business, 
advertising in other papers, included in list 
No. 2. 

The moral to this is as old as the business of ad- 
vertising: The wise man scatters his advertising 
and increases his business, 


„& NK * 
Organized to Abet Crime. 


Some weeks ago when Evectriciry had thor- 
oughly exposed the electro-medical fraud Elec- 
tropoise, and called the attention of the leading 
religious journals and the monthlies to the 
fact that they were assisting in the promulyation 
ofafraud upon their readers, the advertising 
agents of these various publications held a 
meeting to discuss the situation. 

It was finally decided that they would continue 
to publish the advertisements of the Electropoise 
as long as they conld get paid for it, regardless 
of the merits or demerits of the article. They 
held that it was not their business to decide as to 
the quality of the article advertised, and that 
ELEcrTRIoITy’s publication could not injure them 
much, the paper being in a different field. 

This is about the tone of morality and decency 
which might Le expected to find expression 
ata meeting of Tammany politicians, but scarcely 
what we have a right to look for from the leading 
religious organs of America. 
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At slight expenditure any of these journals 
could make an examination similar to the one 
ELECTRICITY made, but this would stop their in- 
come from a criminal business, and this they 
have no intention of doing. The source of the 
income is of small moment; even if they gell 
their souls to get them, they must have advertise- 
ments. Thus they grow rich and pose as pillars 
of the church which they disgrace. 

The Churchman, the Observer, and the other 
religious journals which have persisted in print- 
ing the advertisement of the Electropoise since 
ELECTRIOrrr's analysis, and also the Review of 
Reviews, the Literary Digest, and other secular 
journals, have shown conclusively tbat they 
would print lottery or green goods advertise- 
ments, Scotch Oats Essence testimonials, or 
anything else in the shape of fraudulent adver- 
tisemente, IF THEY DARED. 

Conscience does not guide them; they come 
just as near the line of being excluded from the 
mails as they dare. 

They want money and evidently hold that the 
money of the swindler is as good as any other. 

* K * 
G. E. Directors Will Take Notice. 


The indictment of Messrs. Henry B. Beecher 
and Vincent R. Scheuck, charged with issuing a 
false report of the affairs of the American Cas- 
ualty Company in 1891, is a wholesome sign. 

Tt is of course not fair to assume that these men 
are guilty of the crime charged. If innocent 
they will be vindicated. But the incident shows 
that there are stockholders in, and creditors of, 
some companies with backbone and courage 
enough to try and secure the punishmentof those 
believed to be respunsible for public misrepre- 
sentations. 

Section 611 of the Penal Code provides that a 
director, officer, agent or employé of any corpo- 
ration or joint stock association who knowingly 
concours in making or publishing any written re- 
port, exhibit or statement of its affairs or pecu- 
niary condition containing any material state- 
ment which is false is guilty of a misdemeanor.” 

Did the u. E. directors have this in mind when 
they resolved that casual statements don’t go, 
aud that all recent statements (favorable and un- 
favorable) regarding the company’s affairs were 
false ? 

But how abont the first annual report? Is 
that to go into history as a casnal statement ?” 
Y * X 
New York is tho Place. 

‘[ be suggestion made in ELECTRICITY two weeks 
ago, tnat New York should be the next meeting 
place of the N. E.L. A., has met with nothing but 
favorable comment from all quarters. Those who 
have visited the Grand Central Palace are en- 
thusiastic in their opinion that no other building 
in the country presenta so many advantages for 
the Convention proper, for the exhibitors, and 
fora memorable social event. 

& „ * 
All There Is in the Classics. 

Read Homer’s Iliad, Virgil’s Æueid, and then 
read the Western Electrician's phillipic on 
Pudd’ nhead Johnston in the issue for January 13, 
and you have all there is of essential importance 
in the classics. 

& NK ** 

THE commercial instinct displayed by a couple 
of Cleveland gentlemen in mixing up the local 
entertainment committee with the sale of space 
to exhibitors is worthy of a neighborhood a great 
deal nearer the New York City Hall than is the 


Hollender Hotel. 
X & * 


Ir there is any remaining space for exhibits in 
the Hollender House at the time the Convention 
meets, it wonld seem as though late comers should 
get it at regular rates. 
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Resolved, 


That Giving Out Incorrect Statements is 
Becoming Dangerous. 


Casual Statements Don't Go. 
At a meeting of the Board of Directors of the 
Geseral Electric Compauy held in Boston on the 
22d the following resolutions were adopted : 


Whereas, Various printed statements (favor- 
able and unfavorable) regarding the company 
and its business have heretofore appeared, most 


of them reading in a manner calculated to give - 


the impression that they are issued either with 
the sanction of this company or from informbtion 
furnished by its officers and directors, and 

Whereas, In point of fact, and almost without 
exception, such statements are unofficial, and 
while often having some foundation iu fact, are 
so inexact as to be to a great extent misleading; 
now, therefore, be it 

Resolved, That the Board of Directors desires 
to caution the public against assuming tbat any 
casual statements, whether favorable or unfavor- 
able, emanate from sources competent to fur- 
nish information respecting this company. 

Resolved further, That the Board now states 
for the information of stockholders that the com- 
pany is entirely free from floating debt. Since 
the date of the last annual report the company 
has purchased $1,127,000 of its debenture bonds, 
using for the purpose the proceeds of various ac 
counts und assets which have been liquidated 
since the date of the said report. 


What will the flunkeys of the daily press say to 
this? For months they have been printing all 
the stuff which came to them from A director,” 
A man close to the management,” An officer 
of the company,” etc., claiming large business, 
huge profits, retirement of bouds ont of profits, 
4 per cent. earned on the $34,000,000 of stock; 
and now the directors themselves, in solemn con- 
clave, in the sacred city of Boston, have kicked 
holes in all the rosy pictures which have been 
drawn. 

The financial writers have not been paid 
much for their puffery—perhaps an occasional 
cigar or a pat on the back from the Magnetic 
Man—and now the burden of deceit is thrown 
upon them. 

We would like to hear an expression of honest 
opinion on these resolutions from the Boston 
Advertiser, the New York Commercial Adver- 
tiser, the Recorder, the Wall Street Journal, 
the Boston News Bureau and several others 
among our esteemed contemporaries. 

As for ELECTRICITY, our work and our state- 
mentsstand sure—indisputable and nuanswerable. 

We are not compelled to rely on either the 
casual statements of individual directors or the 
official reports of the Board. We get our infor- 
mation from the records of that concern, and they 
are better than official — they are correct. 

But, after all, are not these resolutions a trifle 
mysterious? What director is it whose casual 
statements’ are unworthy of beliefP Certainly 
not the one who toldthe Boston Herald that the 
bonds had not been retired out of profits, but out 
of the proceeds of assets sold. The casual state- 
ments” of most gentlemen are as much to be re- 
lied on as any other statements. Whoever this 
rascal is he should be turned out. 

The following from last week’s issue of ELEC- 
TRICITY are worth reprinting : 

(From Electricity, Jan. 2.) 


But admitting that the debts are paid, that 
bonds have been retired, how has it been done? 
From profits in the business? Certainly not. 
They (the G. E. Co.) have sold during the year a 
large amount of local securities, have cleaned up 
a number of bad accounts, and with the proceeds 
from these two sources they have reduced their 
debts and retired some bonds. 

(Inspired Financial Paragraph, Jan. 8.) 

The allegation that the $1,000,000 bonds re- 
tired last year were not paid out of earnings is 
declared to be untrue, as the company now de- 
pends upon its earnings rather than new capital 
for all its expenditures. This has been true ever 
since the St. R. and III. Properties issue. 
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Twenty days afterward the honorable Board of 
Directors resolves that ELECTRICITY was corre ct. 


** Sine the date of tha last annual report the 
company has purchased $1,127,000 of its de- 
ben‘ure hands, neing for the purpose the pro- 
ceeds of various accounts a’ d assets which have 
been liquidated since the date of the last re- 
port.” 


The sitnation is enconraging. If our memory 
serves us Correctly this is the first official infor- 
mation ever issned by the company for the en- 
lightenment of the stockholders and the public, 
except in the annual reports. ' 

Let the good work go on, Messrs. Directors. 
You bave now answered one portion of one 
question asked in Exectriciry three weeks ago. 
Now answer the remaining portion of that ques- 
tion and a few of the others. 

No casual statements, remember; nothing bnt 
official resolutions will go hereafter. i 

Some of the questions were as follows: 

Have not the treasury assets sold during the 
year (including notes collected) amounted to 
more than the notes payable wiped ont and bonds 
retired ? 

Did not the company lose practically $2.000,000 
by the defection of the Fort Wayne Company ? 

Is it not liable for nearly $2,000,000 as a stock- 
holder in Northwest General Electric ? 

Is there not a penitentiary job for some one if 
the affairs of the Northwest Company are ever 
aired in the courts ? 

Is it not a fact that the 388.000.000 of patent as- 
sets would be marked off the books in any honest 
company ? 

Are not half the $9,000,000 of notes receivable 
claimed in the last report worthless ? 

Was not the inventory ancount of last year car- 
ried at least $1,000,000 too high? 

Could the stocks of manufacturing companies, 
carried at $2,700.000. be sold for $500,000 ? 

Is a dividend possible for the next twenty years 
under present conditionsof cost, selling expenses 
and price received ? | 

Will not the next annual report show a further 
deficit of $6,500,000 at least ? 

Has not the gross business of the company 
fallen from $20,000,000 to less than $10.000,00, at 
the same time that selling prices have been re- 
duced one half ? 

Has not the company paid out within 60 days 
nearly $70,000 to make good some of its guarau- 
tees on stocks and bonds sold to a financing 
company? What is the extent of the possible 
liability in this direction ? 

And another very important question to an- 
swer before the stockholders meet in April is: 

Why were the United Securities Company and 
the Street Railway and Illuminating Properties 
allowed to return worthless securities to the G. 
E. treasury, taking in exchange therefor the best 
they could find, months after the original sale 
and agreement was made and signe‘ ? 

And another : 

By whose authority was the treasury of North- 
west General Electric emptied ? 

These questions will probably be asked in a 
truly official manner before many months. 


Personal. 


Mr. Henry F. Kellogg, of the Whitney Elec- 
trical Instrument Company, Boston, was in New 
York last week in the interests of his company. 


Mr. A. C. Garrison, secretary and treasurer of 
the Columbia Incandescent Lamp Company of 
St. Louis, is a visitor to New York this week. 

A Richmond ( Va.) paper states that Mr. Cecil 
P. Poole, general superintendent of the Lynch- 
burg Electric Company, has tendered his resig- 


nation to the company for the purpose of ac- 
cepting a position on the editorial staff of the 
Electrical World. 
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The Cleveland Convention. 


The arrangements for the entertainment of the 
N. E. L. Association are in the hands of a well 
selected committee with C. W. Wason as chair- 
man. The other members are: Myron T. Her- 


rick, W. H. Lawrence, Horace A. Andrews, E. 
P. Roberts, F. De Hass Robison, Charles F. 
Brush, Robert Lindsay. W. B. Cleveland, S. H. 
Short. C. Corlett, J. P. McKinstry. M. A. Hanna, 
8. M. Hamil, C. H. Rockwell, J. Potter, Frank 
Billings, N. S. Possons, E. L. Babcock, Samuel 
Scovil, E. P. Sperry, A. V. Kurtz, George M. 
Hong and S. C. D. Johns. 

The criticiam having been made that previous 
conventions had been rendered less beneficial to 
the attendants by outside attractions, it is pro- 
posed that the ensning one be devoted more to 
business than pleasnre; and it will be the aim of 
the committee, while omitting nothing that can 
contribute to the personal enjoyment of all, to 
give such direction to the proceedings as will 
tend to give them the fullest practical value. 


National Electric Light Association. 


The following bulletin is issued by the secre- 
tary in regard to the Cleveland meeting of the 
N. E. L. A.: 


In addition to the list already furnished of 
papers to be real at the Cleveland maeting of 
this association, February 19, 20 and 21, there 
will be one by Nelson W. Perry, E. M., entitled 
The Storage of Energy Essential to Central 
Statious: How it May be Acoomplished and the 
Economies Resulting.” Professor Langley of 
Case School, Professor Stine of Armour Insti- 
tute, Chicago, and others, will take part in the 
discussion. 

The topic, How to Light Large Cities,” will 
be discussed by Frederic Nicholls, Charles R. 
Huntley, Frank H. Clark, J. Frank Morrison, 
T. Carpenter Smith, George A. Redman, E. F. 
Peck and others. 


The Brooklyn Electrical Society. 


The Brooklyn Electrical Society will give an 
entertainment and smoke, January 81, at 815 
Washington street, Brooklyn, the object being 
to raise funds for the establishment of suitable 


headquarters, library, etc., for the use of its 
members. Meetings are held at present at the 
Edison Assembly Rooms, Tuesday evenings, 
when papers are read and discussed. 

When the necessary funds are raised to start 
the club-rooms, a library and laboratory and 
other conveniences are in order. 

This idea will bring the individual mem- 
bers who are engaged in the various electrical 
branches of the trade, as well as steam engi- 
neers, into closer acquaiutanoe with one another 
and so make the meetings more and more en- 
joyable. 


Interior Conduit and Insulation Company’s 
Annual Report. 

The report of the above company presented 
at the annual meeting on January 17 showsa 
prosperous year for 1894. 

The business of the year has been as follows: 


Net sales Condult Mf '. (Dept. * A")............. $823.531.01 
Net sales Electric Mfg. (Dept. B) 206,181,83 
Total net sales ccnccccccs $584,712.84 
Gross “DIONGs e wed odedue eas merce: $101,768.85 
Bad debts written oſłiꝛiii ..... 756.14 
Net profits .......... 9 101,018.71 


The net sales for the years 1892, 1898 and 1894 
were as follows: 


Net sales, 180 /ꝗ·ꝑ noan cece cc cece ccc ccccccnccee $356,061.06 
Net sales, 1898........ 478,652.15 
Net sales, 1894........ cece ccc cece cc cccccccccvces 534,712.94 


A plan was presented to enable the company 

to increase its working capital $100,000, to 
make possible the adding of other lines of manu- 
facture, thereby allowing the profits to be distrib- 
uted among shareholders instead of being 
diverted to increased plant. This plan involves 
the reduction of the common stock from $1,250,- 
000 to $1,000,000, and the issuing of $600,000 
preferred stock. 
It is the intention of the company to engage 
in the railway motcr and generator businesson a 
large scale, operating under the Jobnson-Lun- 
dell patents. 
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COMMUNICATION. 


THE NATIONAL SCHOOL. 


To the Editor of ELEOTRIOITY. 

Deak SIR: The reply to your letter of De- 
cember 21 has been unavoidably delayed on ac- 
count of pressure of other duties. If you will 
consult the files of Exgcrricity you will find 
published a letter from me, dated May 29, 1894, 
stating that my connection with the National 
School of Electricity is bona fide. Since that 
time I have no sufficient reason for discontinying 
the same. I have assisted in the organization of 
classes in Minneapolis, St. Paul and Cincinnati. 
At each place the methods and purposes of the 
School were fairly and clearly presented. At 
each meeting I attended it was distinctly em- 
phasized that the School did not claim or expect 
to produce trained electricians, but that it did 
intend to give the students a thorough ground- 
ing in the elements of the subject and open the 
way for them to grow intoa better knowledge. 
In no case were the people told or led to believe 
that they could become famous inventors or en- 
gineers because of the knowledge imparted by 
the National School. 

I hear occasionally from the classes in Minne- 
apolis and St. Paul, and learn that the students 
are more than satisfied with the National School 
of Electricity. I have learned directly from the 
employers of some of those men that as one re- 
sult of their study they have done much better 
work in the shop, and some of them have become 
efficient workmen who had been in imminent 
danger of discharge for incompetency. 

I might say further that I am preparing the 
weekly lessons for the special courses among 
street railway employees, being engaged at pres- 
ent on Lesson No. 26 of the street railway course. 
The proofs of these lessons are sent to other mem- 
bers of the honorary faculty, and each week I re- 
ceive copies returned by them with suggestions 
and criticism. The lessons are then revised in 
accordance with these suggestions and are then 
returned to Chicago where electrotypes are made 
for printing the copies which are sent out to the 
classes. I also receive proof copies of lessons 
prepared for the general course by Prof. Jack- 
son and of the electro-therapeutic course pre- 
pared by Dr. W. J. Herdnan. These are re- 
turned with such suggestions as occur to me. 
Very truly yours, 

Gro. D. SHEPARDSON. 

The University of Minnesota, Minneapolis. 


Long Distance Transmission. 


The Snoqualmie Falls Electric Power Com- 
pany of Seattle, Wash., appends to its prospec- 
tus a letter from the Westinghouse Electric and 
Manufacturing Company in regard to the trans- 
mission of electric power over long distances 
which contains the following: One of the 
oldest power transmission p'ants is that of the 
Roaring Fork Electric Light and Power Com- 
pany, Aspen, Col., transmitting several hundred 
horse power three to four miles, about six years. 
The Gold King Mining Company, Telluride, 
Col., transmits 1,000 horse power ten miles, sell- 
ing power to severul stamping mills. The San 
Antonio Electric Light and Power Company 
transmits light and power fifteen miles to 
Pomona and thirty miles to San Bernardino, and 
the Portland plant transmits power from the 
Willamette falls to Portland, a distance of about 
fifteen miles. There are many wore plants in 


operation and a large number in course of con- 
struction, the most important of which is the 
Niagara Falls plant, which will bé 15,000 horse 
power to start with and will transmit power to 
Buffalo, twenty-two miles or over, and the com- 
pany contemplates a much larger transmission 
when they have the nearer market supplied.” 


ELECTRICITY. 


THE DISTRIBUTION OF ENERGY IN 
THE SPECTRUM OF THE 
GLOW LAMP.. 


— 


(PRELIMINARY MEASUREMENTS. ) 


BY EDWARD L. NICHOLS. 


— — 


I. 


The glow lamp affords an interesting subject 
of study. In the first place, it is possible by 
varying the current in the filament to secure a 
very wide range in the temperature of the ra- 
diating surface, extending upwards to tempera- 
tures considerably higher than those of ordinary 
luminous gas fiames, and to maintain more con- 
stant the condition of incandesceuce during the 
progress of each set of measurements than is 
possible in the case of any other source of light. 
In the second place, the study of the spectrum of 
the incandescent lamp affords an answer to cer- 
tain questions of considerable practical impor- 
tance. 

In 1885, Messrs. Siemens & Halske, of Berlin, 
published the results of measurements for the 
purpose of showing the superiority of the silver- 
gray surface obtained by treating filaments of 
glow lamps by bringing the same to incandes- 
cence in an atmosphere consisting of volatile 
hydro carbon. In the following year Mr. Mor- 
timer Evanst described comparisons of the radia- 
tion from bright and black incaudesceut lamp 
filaments in which the superiority of the former 
was very clearly demonstrated. Evans selected 
two filaments of similar size and structure, one 


of which he subjected to a surface deposition ob- 


tained by flashing in an atmosphere of ordinary 
coal gas, the result being a hard coating of car- 
bon of the color of lampblack. The other fila- 
ment was flashed in an atmosphere of volatilized 
hydro-carbons, by which means the usual silver- 
gray surface was obtained. The two filaments 
were then mounted and exhausted to the ten- 
thousandth of an atmosphere, and characteristic 
cnrves were made, showing (1) the relationship 
between the efficiency of the lamps, expressed 
in watts per candle, and candle power (see Fig. 
1); (2) the .relation between the total watts con- 
sumed in each lamp and the candle power. These 
curves show a very much greater amount of 
light for the energy expended in the case of the 
filament with bright surface. 

Subsequently, two filaments of close, firm 
structure and of equal size were obtained which 
possessed the usual dull, dead black color re- 
sulting from carbonization withoat treatment. 
The characteristic curve of one of these was ob- 
tained after mounting the same in the usual 
manner and securing a good vacuum, after which 
it was removed from the lamp and was flashed in 
hydro-carbon vapor. After exhaustion it was 
again tested, measurements showing marked in- 
crease in efficiency; then it was removed from 
the bulb fora second time and flashed in coal 
gas, by which process a new surface of the color 
of lampblack was obtained. Having been re- 
mounted in this final condition and thoroughly 
exhausted for the third time, another character- 
istic curve was obtained. This curve was found 
to coincide quite closely with that of the original 
untreated filament. These three curves are given 
in Fig 2. 

Mr. Evans’s experiments seem to leave no 
question as to the fact thatthe bright surface 
obtained by flashing in Lydro-carbon vapor pos- 
sesses properties which fit it peculiarly for the 
production of light. Evans noted the fact that 
the lamp bulbs containing the black filaments 
were much hotter than those which surrounded 
filaments with a silver-gray surface, and he re- 


% Physical Review.” 
t Evans, Proceedings of the Royal Society, Feb. 18, 1886. 


— 
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marks: I have little doubt that the loss of ef- 
ficiency when black was due to the energy sup- 
plied being radiated in large quantities as heat 
waves from the blackened surfaces, which these 
surfaces when bright would not emit.” 

That the ¢otal radiating power of carbon in the 
form of lampblack is very much greater than 


WATTS PER CANDLE 
Efficiency f Black and Bright Filaments (:fter Evans). 


Fra. 1. 
that of the silver-gray graphitic form obtained 
by flashing in hydro carbons has been shown by 
H.S. Weber in a paper read beforethe Electrical 
Congress in Frankfort in 1891.“ Weber, who 
tested thirty-three warieties of glow lamp fila- 
mente, found for the black carbon a coefficient 
of total emission lying between 0.0000169 and 
0.0000174, and for treated filaments with bright 


CANOLE POWER 


1. An Untreated Filament. 
Il. Same, after treatment (bright). 
Ul. Same, after treatment (black). 
(After Evans.) 


Fia. 2 
surface, coefficients lying between 0.0000127 and 
0. 0000132. 

During the winter of 1891-92, Mr. John C. 
Sheddt made a large number of comparisons of 
commercial Jamps with treated and untreated 
filaments, for the purpose of further testing the 


* Weber, Verhandlungen des Internationalen Elektro- 
techniker-Congresses zu Frankfurt am Main, 1891, II, p. 
49. See also Physical Review,” Vol. II. 

t Thesis: In Library of Cornell University, 1892. 
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conclusions reached by Evans. His method con- 
sisted in studying the visible spectrum of such 
lamps by means of the horizontal-slit photom- 
eter. The lamps were maintained for this 
purpose at various degrees of incandescence. 

Mr. Shedd’s resulte were in the main confirm- 
atory of the higher efficiency of bright carbons, 
but they indicate clearly that the efficiency of 
the incandescent lamp is dependent upon other 
factors than the character and radiating power 
of the surface of the filament. He found, for 
example, that the vacuum especially has much to 
do with the relationship between the energy de- 
veloped in the lamp and the candle power. 

His comparisons between glow lamps, at differ- 
ent stages of incandescence, and the gas flame, 
bring out two facts which are of interest in the 
comparative study of treated and untreated fila- 
ments. l 

(1) Spectro-phutometric measurements with 
lamps of untreated filaments of vegetable fiber 
showed that the light was of the same color as 


that from gas (in the argand burner) when the 


lamp was being operated at an efficiency of 6.8 
watts per candle. All efficiencies lower than this 
showed relatively higher intensities in the red, 
while all efficiencies above 6.8 showed a light 
which was bluer than that of the gas. The rela- 
tive intensities of the various wave lengths in the 
light emanating from such filaments were found 
to vary quite rapidly as the incandescence rose. 
Such a lamp, for which the ratio glow lamp 
gas flame 

for the region of the D line was unity, gave for 
wave length 0.4 % about 1.6 

(2) In the case of treated filaments with bright 
surface, on the other hand, equality with gas 
light as regards whiteness was reached only at 
somewhat higher efficiencies, viz., between 4 and 
6 watts per candle. The changes in the color of 
the light from such lamps appeared, moreover, 
to be much less marked than in the case of fila- 
ments with black surface. The variation in 
quality, indeed, was frequently scarcely notice- 
able when the lamp was brought up from 7 to 4 
watts per candle. It would appear from Mr. 
Shedd’s measurements that in the case of black 
filaments the increase in the intensity of short 
wave lengths with temperature was much more 
rapid than in the case of the longer wave lengths; 
whereas with bright filaments all the wave lengths 
of the visible spectrum gained in intensity at 
very nearly the same rate. 


II. 

A study of the results obtained by Mr. Shedd 
made it evident to me that the influence of the 
vacuum of the glow-lamp was so great as to 
render all comparisons unsatisfactory between 
different lamps in which the pressure was an un- 
known factor. Inthe hope of overcoming this 
difficulty I had some lamps constructed, through 
the kindness of a friend engaged in the manu- 
facture of glow lamps. by means of which this 
difficulty could be obviated. 

Two lamp filaments as nearly identical as pos- 
sible were taken. These were brought to iden- 
tity as regards resistance by the usual method of 
flashing in hydro-carbon vapor; one of them 
was thon given a coat of black carbon by smok- 
ing. They were mounted in bulbs of the usual 
form, the two being connected by a glass tube as 
shown in Fig. 3. The pair of lamps thus con- 
nected were placed upon a pump together, and 
were exhausted in the usual manner, after which 
they were sealed. These lamps could be brought 
to incandescence separately; but since there 
was permanent communication between the in- 
teriors of the two bulbs, whatever changes in 
vacuum oecurred in the one would 2e shared by 
the other lamp. 

Upon measuring the dniem voltage 
and current in the case of these two lamps 


throughout a wide range of incandescence and 
platting the characteristic curves, it was found 
that the difference in efficiency as expressed by 
watts per candle was very great indeed. The 
efficiency of the smoked filament was extraordi- 
narily low. Inspection of the results obtained 
made the cause of this difference obvious, the 
fact being that the mantel of carbon obtained 
by smoking was of extremely high electrical 
resistance. The result was that when the 
same current was sent through the two lamps, 


- œ >: 
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the total watts generated in each were identical 
(see Fig. 4); but since the radiating surface of 
the smoked filament was very largely increased, 
the temperature of the lamp was greatly lowered. 
The consequence was that the black lamp re- 
quired a higher voltage and a correspondingly 
greater amount of energy to bring it to a given 
candle-power than did the bright filament, which 
was without the superficial non-conducting layer 
of carbon. It seems probable that something of 
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the same kind may have occurred to vitiate the 
experiments made by Mr. Evans, although, 
doubtless, the non-conducting film in the case of 
his lamps was much thinner than in the pair of 
lamps now under consideration. Although it 
was impracticable to compare these lamps with 
one another by the mere determination of the 
candle power and the watts per candle, they af- 
forded excellent material for the study of the 
laws of radiation of these two widely different 
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Fig. 5. 
carbon surfaces. I accordingly subjected them 
to detailed measurements as regards the distri- 
bution of energy in the infra-red of the spec- 
trum through a very widerange of temperatures, 
making use, for this purpose, of a method nearly 
the same as that described by E. F. Nichols in 
the first volume of this Review.* Indeed, in 
many of these measurements, Mr. Nichols did 
me great service, bringing to bear upon what 


Nichols. Physical Review,” Vol. I, p. 1, 1898. 


was in many respects an operation of unusual 
delicacy the skill attained by long practice ina 


similar research. 
III. 


The apparatus used in the study of the spec- 
trum of these lamps was that described by Mr 
Nichols in the paper just cited. It consists of a 
spectrometer, in place of the eyepiece of which 
is inserted a linear thermopile of antimony and 
bismuth, the edge of which had been filed down 
until only a very narrow strip was exposed to 
radiation. Dispersion was obtained by means of 
a prism of carbon bi-sulphide contained between 
glass walls. This substance was selected be- 
cause there is reason to believe that it obeys 
more closely than any other available caterial 
Cauchy’s law for dispersion. 

The use of the spectrometer with glass lenses, 
and of a prism the walls ef which are of glass. in 
the study of the distribution of energy in the 
spectrum. is open to the serious objection that 
both glass and carbon bi-sulphide exert selective 
absorption upon the rays of light which pass 
throngh them. The only substitute for a prism 
and Jenses would be a concave grating, or a 
plane grating used in connection with a concave 
mirror. The feebleness of the spectra produced 
by means of the grating offers in itself a serious 
hindrance to its nse in bolometric work. The 
theory of the diffraction grating, as given by 
Rowland, ir, moreover, conclusive as regards the 
unfitness of ruled gratings for the determination 
of energy in the spectrum, and it had been pre- 
viously shown experimentally by Paschen that 
the exploration of the spectrum of incandescent 
lamps by means of the grating and bolometer 
led to results which were full of the most serious 
errors. No more striking verification of the 
theory can be given than the curves exhibited in 
Paschen’s paper. So serions. indeed, are the 
vagaries of the diffraction grating in this respect 
that it would reem as though all work involving 
absolute measurements of the distribution of 
energy in the spectrum, in which diffraction has 
been made use of, must be discarded and the 
work done over by other methods, 

As regards the fitness of the material used in 
the apparatus with which the experiments to be 
described were made, it may be noted that Ang- 
strom has studied the absorption of carbon bi- 
sulphide in the infra-red and has found it to be 
transparent as far as wave length 3.0 u, beyond 
which lie two strong absorption bands. Since, 
however, my measurements do not extend be- 
yond 3.0 , there seems to be every reason to 
assume that no serious errors will be introduced 
by the passage of the rays under investigation 
through this medium. 

Ernest Nichols, in the article just cited, has 
studied the diathermacy of glass. His curve for 
the percentage of light transmitted by a plate of 
glass (see Physical Review,” Vol. I, p. 8) indi- 
cates great uniformity in this material up to the 
longest wave lengths to be considered. The 
diminution of light due to the interposition of 
the specimen of giass which he tested is scarcely 
greater than the losses by reflection at the two 
faces of the plate, and while there is evidence of 
very slight decrease in the transmitting power 
aswe pass from 2.0 x to 3.0 u, the change cannot 
amount to more than one or two per cent. Un- 
der these circumstances, it seems quite safe to 
assume that no serious errors will result from 
selective absorption of the rays of the infra-red 
spectrum of glow-lamps, either by the glass of 
the lenses and the walls of the prism, or by the 
contents of the prism itself. 

The most serious objection to the use of the bi- 
sulphide prism lies in the fact that the dispersion 
is very small for the longer wave lengths. The 
shortening of the spectrum in the infra-re” is 
such that measurements beyond wave length? u 
are of questionable value. 
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The choice of the thermopile, the width of the 
face of which was something more than half a 
millimeter, instead of a more strictly linear in- 
strument such as the bolometer, is open to criti- 
cism. In point of fact, the thermopile showed 
itself to be so much more sensitive than any 
bolometer which Ernest Nichols and the writer 
were able to construct that we were led to adopt 
it in spite of this objection. It seemed quite cer- 
tain, moreover, that there was but little of in- 
_ terest to be found in the spectrum of glow-lamps 
beyond the regions which it was possivle to ex- 
plore with the thermopile, so that it did not seem 
worth while to expend a great deal of time in the 
construction of a bolometer. 

Our experience appears to differ from that of 
others who have worked in this field; but it may 
not be without interest to state that we both 
tried bolomoters constructed of the platinum 
cross hair wire, used by Snow in his exploration 
of the bright line spectra of the alkalies—an in- 
vestigation which would seem to demand the 
` very highest delicaay; also bolometric strips of 
irou, nickel, aluminium, etc. We were not able 
within the time at our disposal to construct a 
bolometer the sensitiveness of which for the 
purpose of our measurements was greater than 
one-twentieth of that of the linear- thermopile. 

The galvanometer used in these studies was 

he one briefly described by Ernest Nichols in 
his article already cited. It was built in the in- 
strument shop of the department by F. C. 
Fowler, but the moving parts were mt de by Mr. 
Nichols, to whom alsu I owe the very careful 
study of the bi sulphide priem. 


(Zo be continued.) 


ON THE UNITS OF LIGHT AND RADIA- 
TION.* 


— 


BY A. MACFARLANE, D. SC., LL D. 


One of the recommendations made by the sub- 
committee of the Institute in the programme for 
the International Electrical Congress at Chicago 
was that the practical unit of illumination should 
be defined as the illumination produced by the 
bougie-decimale at the distance of one meter, 
and that this unit should be denominated the 
bougie-meter. To this definition little objection 
was made, excepting that Prof. Nichols pointed 
out that it involved an arbitrary standard of 
light which had no relation to the c. d. s. system 
of units. More general objection was taken to 
the notation for the unit. 

The London Electrician for February 8, 1893, 
objected to the bougie- meter,“ that all other 
such compound names imply a product of the 
components, while in this case the former com- 
ponent is divided by the latter, or, more cor- 
rectly, multiplied by the square of its reciprocal; 
and suggested, half seriously, that instead of 

‘candle-foot ” we ought on the ‘‘mho”’ principle 
to speak of candle toof-toof.”’ 

M. Hospitalier made the same objection, that 
‘‘bougie-meter”’ according to existing usage 
means a product, and suggested ‘‘ bougie-at-a- 
meter,” or, if that were inadmissible, the use of 
a new term such as lux.“ M. Blondel favored 
the single term lux,“ and Mr. Lockwood the 
single term ‘‘ davy.” 

Consider the philosophy of the substitute sug- 
gested by the Hlectrician. If we attempt to 
formulate the ‘“ mho” principle we find that 
it may be expressed as follows: The reciprocal 
of a given unit may be denoted by writing the 
name for the direct unit backwards. It supposes 
that the given unit can be expressed as the ratio 
of two other units; thus, ohm is the single name 
for the ratio, volt per ampere. The reciprocal 
idea is ampere per volt, and there is aconvenience 


* Paper read before the American Institute of Electrical 
Engineers, January 16. 
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in not introducing a new and independent word, 


but in denoting it instead by the direct term 
written back wards. 

It appears to the writer that here we have a 
principle which might well be adopted in mathe- 
matical analysis, for we have all felt the want of 
a suitable notation for a function which is the 
reciprocal of a given function; for example, the 
reciprocal of fan or sin. English and American 
writers use fan-! and sin-', a notation which is 
half word, half symbol, which cannot be pro- 
nounced, and which suggests the reciprocal 


quantity instead of the reciprocal function.“ 


Continental writers nse are tan” and are 
sin,” which are too long and periphrastic. On 
the ‘‘ mho” principle, the reciprocal of tan” 
is ‘‘ nat” and that of ‘‘sin’’ is nis.” Letz = 
tan y, then y = natz; let a = sin b, then b = 
nis a. According to Lord Kelvin, who. I be- 
lieve, introduced the mbo” notaticn, the ex- 
pression for a function should consist of three 
letters; and, it may be added, the middle letter 
ought to be a vowel, the other two consonants. 
Such a ayllable notation when inverted remains 
a syllable. This notation would have the ad- 
vantages of being short, unambiguous, articulate 
and logically connected. 

But in the case of a fundamental unit, such as 
the foot, is there any reciprocal idea? It is true 
that there are physical quantities which have the 
dimension Ii; but on examination they will be 
foand to express a physical ratio of some kind. 


For example, the unit of curvature has the dimen- 


sion /-'; it is expressed by radian per foot. The 
reciprocal unit is foot per radian, having the 
dimension “; it is not a measure of length, but 
of flatness. 

The difficulty experienced in expressing the 
intensity of a candle or other spherical source 
arises from the waut of a name for the unit of 
solid angle. Just as the natural unit for plane 
angle is meter of arc per meter of radius, so the 
natural unit for sqjid angle is square meter of 
spherical surface per meter of radius squared. 
The name ‘‘ radian” given to the former unit 
(Everett's Units and Physical Constants,” 
1879) has been very useful in expressing exact 
ideas; a recognized name for the latter unit 
would also be highly useful. For this purpose 
the word ‘‘ steradian"” was introduced by Dr. 
Halstead in his Metrical Geometry in 1880, and I 
bave used it in my work on Physical Arithmetic. 
Though not faultless from the point of view of 
the etymologist, it is sufficiently expressive to 
the physicist. 

How, then. is the unit of illumination properly 
expressed ? Suppose that by ‘‘ bougie ” is meant 
the current of light which streams from a uni- 
form standard candle through one steradian,” 
then the illumination anywhere may be expressed 
in terms of bougie per square meter, where the 
former component refers to the current and the 
latter to the cross-section. But in the case of 
light streaming from a point source, the illu- 
mination may be expressed in terms of (bougie 
per steradian) - (steradian per square meter), 
where the former component refers to the inten- 
sity of the source, andthe latter to the solid 
angle subtended at the source by one square 
meter of cross section. If lux“ is the single 
term for this unit we have 

lux = bougie per square meter 

=(bongie per steradian) - (steradian per 
square meter). 
Hence, candle per square foot or (candle per 
steradian) - (steradien per square foot) is the 
proper expression for the candle-toof-toof of the 
Flectrician, 

According tothe above definition of ‘‘ bougie,” 
the total current from the candle would be 4 
“ bougies.” But if bougie is defined to mean 
the total current from the candle, and by lux“ 
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is meant the same quantity as before, we should 
have 


1 
lax = 1 bougie per square meter. 


We cannot logically avoid tue 4 1; exclude it 
from the source, it appears inthe intensity, and 
vice versa. This point is overlooked in the es- 
tablished system of magnetic units, and formsthe 
basis of Heaviside’s rational system. 

The use of the byphen to denote a product 
unit is not very appropriate, for it suggests the 
sign minus rather than the sign of a product. It 
would be better if it were omitted altogether and 
the two component units amalgamated as in 
footpound and kilogrammeter; for then the no- 
menclature would correspond to the algebraic 
convention which leaves the sign X to be under- 
stood, and in addition the hyphen would be set 
free to denote any compound unit other than 
the product or quotient. 

If we consider the general subject of radiation 
we shall be led to distinguish the following 
ideas with their corresponding units : 
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Quantity of radiant energy of whatever kind 
can be expressed in ergs, and a flow in ergs per 
second. By strength of source is meant the 
whole quantity of radiant energy which leaves 
the source in a given time divided by the time; 
the appropriate unit is erg per second. The in- 
tensity of a source is differently expressed, ac- 
cording as the radiation is spherical, cylindrical, 
or plane. In the first case it is the ratio of 
a current through a solid angle to the 
solid angle, and hence it is appropri- 
ately measured by the erg per second per 
steradian. In the second case it isthe ratio 
of a current through a wedge-angle to the wedge- 
angle. There is no recognized unit of wedge- 
angle, as it involves the radian in one plane and 
a length along the perpendicular to that plane; 
it may be expressed by om.-radian. Hence the 
intensity will be expressed in erg per second per 
(cm.-radian). If the radiation proceed from an 
infinite plane, its intensity is measured in terms 
of erg per second per cm’. 

By the density of the radiation at any point of 
a source is meant the ratio of the flow normal to 
a small surface to the small surface, and is ex- 
pressed in terms of erg per second per om. By 
intensity of current anywhere, is meant the ratio 
of the flow through a small cross-section to the 
cross-section, and is also expressed in terms of 
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erg per second per em. By time flow is meant 
the ratio of the energy which has passed through 
u cross-section to the cross-section. It is ex- 
pressed in terms of erg per cm’, 
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The above is the appropriate system of o. G. 8. 
units for any kind of radiation measured simply 
as energy. But in the case of light the eye ex- 
ercises a selective power, not only singling out a 
certain range of wave-lengths, but discrimina- 
ting among them asto amount. If one of the 
units is defined with reference to this discrimi- 
nation exercised by the eye, then the other unite 
of the light system can be defined in terms of it, 
and the units of length and time. ö 

Recently M. Blondel has published (La Lu- 
mière Electrique, July 7, 1894,) an ingenious 
and logical system of units of light with vorre- 
sponding practical units. When the ideas are 
arranged in the same order as in Table I, we ob- 
tain the system exhibited in Table IT. 

By “ pyr” is meant a luminous intensity equal 
to one-twentieth part of the luminous intensity 
of the Violle standard. By lumen“ is meant 
the current of light through a steradian, the 
spherical source having a uniform intensity of 
one pyr; that is, 

lumen = pyr-steradian. 


By “lux” is meant the illumination produced 
by a current of one lumen falling perpendicu- 
larly on a surface of one square-meter; hence, 


lux = lumen per square meter. 


The idea of No. 9 is expressed in French by 
illumination, but this word in English means 
éclairement; hence it has been proposed by M. 
Hospitalier to introduce lumination’’ into both 
the French and English languages to express the 
idea ip question. i 

The “phot” is defined as equivalent 
to ‘‘lux-second.” By “rad” is meant the 
unit of quantity of light. It is defined by 


rad = lumen-second 
just as the coulomb is defined by 
coulomb = ampere second. 


L 


The ‘‘ phot ” and the ‘‘ rad” are said to be of 
special use in photography. But it may be 
asked whether the actinic system of units is not 
independent of the optical system. Is not the 
„ pyr” then defined by the actinic effect instead 
of the optical effect ? If so, we have two com. 
plete systems of units, both different from but 
parallel to the radiant energy system. 

M. Blondel does not introduce Nos. 8 and 6. 
Let ‘‘ bougie” denote a spherical soarce having 
auniform intensity of one pyr; then we would 
have 

bougie = 4 x lumens. 


The symbols given in the last column of Table 
II have been proposed by M. Hospitalier, 
and he asks for criticisms. In the system of 
symbols and abbreviations recommended by 
the Congrese, all quantities are denoted by 
oblique letters or script letters, and units and 
abbreviations for units by perpendicular letters. 
The proposed symbols, from their perpendicn- 
lar character, will not harmonize well with the 
other symbols of quantity. Also they are 
already in use to denote vector quantities. 


The Northwestern Electrical Association’s 
Annual Convention. 


The annual convention of the Northwestern 
Electrical Association, at Milwaukee on January 
15 18, was attended by nearly 100 members, and 
those who were fortunate enough to be present 
found much to enjoy in the proceedings incident 
to the occasion. The papers submitted included 
“Interior Conduit and Interior Winding,” by 
Charles E. Burton; Hints Upon Daily Work 
About a Dynamo Plant,” by Pliny Norcross; 
“Incandescent Lamps vs. Welsbach Barners,”’ 
by William Goeltz; Some Characteristios and 
Economies of Accumulators as Applied to Cen- 
tral Lighting and Power Stations,” by Jobn R. 
Markle; Incandescent Lighting on the Meter 
System Compared With the Contract System,” 
by G. L. Cole; Competition.“ by John Schuette; 
„Electrical Business,“ by C. E. Gregory; ‘‘Col- 
lege and Station,” by Prof. D. C. Jackson; Com- 
mon Councils,” by P. K. Korst; Water Power.“ 
by G. A. Davis, and ‘‘Profits,” by Geo. Grimm. 

President C. C. Paige’s address at the open- 
ing session dealt disparagingly with govern- 
mental ownership of railroads, telegraphic, elec- 
tric and kindred public services, and particularly 
with oppressive municipal enactments which fet- 
tered enterprise. 

The following officers were elected for the cn- 
suing year: President, H. O. Thom, Madison; 
first vice-president, George Grimm, Jefferson; 
second vice-president, Pliny Norcross, Janesville; 
secretary, William Goeltz, Milwaukee; treasurer, 
John Schuette, Manitowoc; directors, F. A. Cope- 
land, La Crosse; E. M. Highland, Clinton, Ia., 
and O. M. Rau, Milwaukee. 

On the second evening a banquet was provided 
at the rooms of the Deutcher Club, and the last 
day was taken up with visits to the great brewer- 
ies and electric light stations. 

The foilowing new members joined : George 8. 
McLaren, C. D. Wyman, John D. McLeod, Mil- 
waukee; H. C. Higgins, Marinette; A. A. For- 
man, Iron Mountain, Mich.; C. D. Wilkinson, 
Chicago; W. F. Collins, Wausau; Willis D. Jame- 
son, Chicago; J. W. White, Peoria; Richard A. 
Dix, Wauwatosa; E. P. Ingham, Fargo; Fort 
Atkinson Lighting Company, Fort Atkinson; 
James Montgomery, Wausau; J. E. Heaton, 
Reedsburg; Charles W. Rodman, Ravenna, O.; 
Hiram Stedman, Berlin; J. Wolff, Max A. Berg, 
J. H. Cooke, Chicago; Lewis Brittain, Wauke- 
gan; G. H. Strong, Richland Center; E. M. High- 
lund, Clinton, Ia.; F. S. Copeland, La Crosse; 
M.B. Austin, Channing T. Gage, John Valentine, 
R. H. Pierce, Chicago; M. A. Warren, Baraboo. 


BOOK REVIEWS. 


ELECTRIC Power : A Monthly Magazine devoted 
to the Theoretical, Mechanical and Financial 
Interests of the Electrical Transmission of 
Power. Horatio A. Foster, Editor; Max 
OSTERBERG, Associate Editor. 96 pp. $2.00 
per year; 20 cents per copy. Publication 
office, 36 Cortlandt street, New York. 

For some time past the reading public have 
been on the qui vive for the appearance of our 
old friend, Electric Power, in magazine form. 
The new magazine, for such it practically is, is 
now at hand and fully justifies the high expecta- 
tions aroused for it. The question as to whether 
or not the time was ripe for an electrical maga- 
zine has agitated the minds of many for several 
years. Many have thought that it was, and sev- 
eral attempts have been made to fill the aching 
void, but the results in such cases have seemed 
to indicate that the aching void either did not 
ache very much or the panacea that was applied 
was not suited to that particniar kind of an 
ache. 

The writer has been one of those who, having 
given this subject much thought and study, 
came to the conclusion that the time was ripe for 
the right kindof magazine, and althongh he has 
not been one of those who have attempted to fill 
the bill, be is one of the many who will rejoice 
when the bill is filled. We have believed that a 
thoroughly high-grade publication conducted on 
liberal lines would pay. We have believed that 
well-matured editorial views covering the events 
of a past month, and especially the living 
questions of the day, should form a most valua- 
ble feature which the weeklies in the unavoida- 
ble rush to get to print cannot hope to fulfil in 
any complete measure. We believe that such 
editorials to have the highest value should not 
all emanate from the same mind. for one man’s 
opinions, however valuable they may be in the 
direction of his specialty, cannot be of equal value 
in other directions. It would therefore be the 
province of the editor-in-chief to select editorial 
writers specially competent to speak on questions 
on which he might not be fullyinformed. We do 
not recall a single technical or semi-technical 
magazine of to-day in which the editorial page 
has sufficient merit to make its omission entirely 
a noticeable Joss. With the weeklies not so 
much is expected, and the shortcomings of the 
editorial page are therefore less marked. We 
have thought, and stil) think, that in this direc- 
tion lies the greatest chance for improvement. 
It is afield at present practically unoccupied, and 
one which if judiciously and properly worked 
should be more prolific of good results than any 
other now open to the electrical editor and pub- 
lisher. 

None of the sciences are so closely and tangibly 
interwoven with our everyday lives as tre com- 
paratively new one of electrics. It may be truth- 
fully called ¿he popular science, and in its ramifi- 
cations and extensions may be called the science 
of doing, the science of seeing, the science of 
hearing, and when electro-therapeutics has 
thrown off its swaddling clothes it may prove 
itself the science of being. 

The exponent of this science to meet the popu- 
lar demand should therefore take on the garb of 
the people, and, so far as is consistent with strict 
accuracy of statement, speak in the language of 
the people. Its function in the science should be 
that of Franklin’s kite and string in the light- 
ning experiment, viz., to bring it down out of 
the clouds that we may see what it is and under- 
stand its nature. Severely technical articles 
should have no placein sucha magazine, nor 
have they, we conceive, in the weeklies. Such 
articles have indeed an immense value among a 
certain limited circle, but their place is in the 
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Transactions of those societies composed of indi- 
viduals who can understand them. 

It has always seemed to us somewuat in the 
nature of an imposition for a journal that de- 
pends for its subsistence upon a constituency 
largely composed of manufacturers and laymen, 
in contradistinction to scientists, to offer them 
week after week and month after mor tb pages 
and pages of the most abstruse mathematical 
logic, which none care to understand even if they 
were qualified by training to follow the reasoning 
out to itsend, and then as a sop to this very class 
print page after page of free advertising puffs 
which too often express no one’s opinions, not 
even those of the one they are intended to bene- 
fit and in whose handwriting the original copy 
most often is. 

The bane of electrical journalism as it exists is 
its subserviency to supposed trade considera- 
tions. The editor is less to blame for this than 
the powers behind him, but the pressure is 80 
great that he may not speak his mind without 
first looking around to see whom he is going to 
hit. and if he finds that he is an advertiser or a 
possible advertiser the truth mnst be left un- 
said. This condition has become so engrafted 
upon trade journalism that it is probably too 
much to expect its abolishment at this late day, 
but ina monthly magazine it bas no place and 
there is no excuse for it. In fact a monthly elec- 
trical magazine cannot be a trade journal and 
succeed. 

In Electric Power in its magazine form we 
find the nearest approach to our own idea of 
what such a journal should be of any of the at- 
tempts thus far made in this direction, and the 
personnel of the editorial staff as well as that of 
other departments is such as to inspire the utmost 
confidence in a continuance of the good promises 
held out by the prospectus and the first issue. 
We therefore welcome the coming of this new as- 
pirant for public favor and bespeak for it al] the 
success which it may deserve. 


Tae New Socrence Review: a Miscellany of 

Modern Thought and Discovery. Quarterly. 
Single numbers, 50 cents; per annum, $2. 
New York, London, Philadelphia: The 
Transatlantic Publishing Company. 


In the announcement of the above we find the 
following: 

There are many scientific periodicals. ‘‘The New 
Science Review” differs from all of them. It is new in 
every sense—new in its appearance, new in its methods, 
new in its aims. It does not attempt to supersede the 
older and more conservative periodicals, but to supple- 
ment them. ‘Those address themselves to the specialist, 
this to the public at large. While yielding to none in the 
scientific value of its material, it strives to present it in a 
popular style. It does not assume that the reader already 
has an esoteric acquaintance with the matter in hand 
and start from that standpoint,—it supplies him with a 
standpoint; it explains before it demonstrates. Thus it 
occupies a position midway between the ponderous scien- 
tific journals and the lighter magazines. It is as valuable 
as the first, as interesting as the latter. But it confilcts 
with none. It has a distinct Individuality. 

The quarterly method of publication has been chosen 
because it has been thought that this affords ample time 
for the exploitation of every new theory, invention or dis- 
covery that may hold the public attention during the In- 
terim. When * The New Science Quarterly’ speaks, it 
will speak with authority. It will have weighed the evi- 
dence impartially. Its decisions, If not infallible, will be 
in accordance with tbe latest development of modern 
thought. 

That there isa field for a periodical planned 
on the lines indicated above no one will deny, 
and it was with anticipations of pleasure that we 
awaited the appearance of the first issue in July. 
‘* When ‘The New Science Quarterly’ speaks, it 
will speak with authority. It will have weighed 
the evidence impartially. Its decisions, if not in- 
fallible, will be in accordance with the latest de- 
velopment of moderu thought.” These words 
implied much,—led us to expect much—perhaps 
too much to render possible the full realization 
of our expectations. We were prepared for dis- 


appointment, but not for such as we experienced 
in looking over the first number, for here we 
found twenty-seven pages of good paper devoted 
toa defence of Keely and his motor, entitled 
„A Newton of the Mind.” This is from the pen 
of Mrs. Bloomfield Moore, who, it will be re- 
membered, came into notoriety not long since 
through the publication of a book on the same 
subject. We paused toask,in face of the an- 
nouncement, Are Mrs. Bloomfield Moore’s 
views on the Keely motor and mechanics in ac- 
cordance with the latest development of modern 
thought?“ and we answered ourselves that we 
hoped not. 

The publication of this article in the initial 
number was enough to condemn the magazine 
for all time with intelligent people, but we with - 
held criticism, wishing to give to our contem- 
porary opportunity for reflection anda chance 
to do better. 

The second number was a decided improve- 
ment in that it not only contained considerable 
really good matter, but the bosh and trash that so 
characterized the initial number was largely ab- 
sent. Our hopes were raised again and we were 
preparing to say a kind word for our new contem- 
porary when, alas! the January number made 
its appearance. In its table of contents appear 
four titles which at once attracted our attention 
—three of them on What Electricity Is,“ by 
Mrs. Bloomfield Moore, C. J. Reed and Henry 
Clay. and another, Pre-Scientific Electricity.” 
by Horace Hayden, Jr. The latter is indeed a 
very readable article and well fulfils the promise 
of its title. But the first three—well ! we know 
who Mrs. Bloomfield Moore is, and we are not 
surprised that it isthe Keely motor she is talking 
about instead of electricity. We don’t know who 
C. J. Reed is, but in trying to criticise an 
anonymous writer in the October issue, who of- 
fered some suggestions as to the nature of elec- 
tricity, he gets hopelessly mixed up in his chem- 
istry and contributes nothing to our knowledge 
of the subject in hand. Henry Clay we do know 
as a historical character of great prominence in 
the United States in years gone by, and we pre- 
sume that the present contributor is his mate- 
rialized spirit. We come to this conclusion for 
the reason that it is of the general character of 
other reputed spirit communications from great 
men—meaningless and trivial. 

There are alwaysa lot of cranks who think they 
have, or try to make the world think they have, 
at one fell swoop upset modern philosophy, and 
they usually pride themselves upon presenting 
unanswerable arguments. Their arguments are 
unanswerable usually for the reason that they 
present nothing to answer. but they themselves 
cannot see this. They fondly imagine that they 
are leaders of modern thought. and if this class 
of literature, such as Mrs. Bloomfield Moore and 
the shades of Henry Clay are contributing, is 
‘Cin accordance with the latest development of 
modern thought,” then The New Science Re- 
view ” is fast gaining a reputation as an exponent 
of it; but we fancy that the few responsible 
writers who, misled by the prospectus to believe 
that the Review” was to be conducted on 
rational thought, have contributed to its pages, 
will ask to be counted out in future issues. Cer- 
tainly if The New Science Review ” is to be 
the organ of those believing in the doctrine of 
Keely et id genus omne, as seems probable from 
the issues now before us, reputable writers who 
have reputations to lose will keep out of it. We 
believe that The New Science Review” has 
committed suicide by the admission to its pages 
of such scientific rot as that which is offered us 
argument or reason in the articles by Mrs. 
Bloomfield Moore and Henry Clay. If this is the 
best it can offer in the way of modern thought, it 
cannot be buried too soon. 


London Notes. 


(From our London Correspondent.) 


Transformer Chambers in Public Streets. 


Within the past few months there has been a 
nervous and unnecessary outery in London 
against electricity supply companies being allow- 
ed to erect transforming chambers under public 
thoroughfares. The parties who protest against 
these powers being possessed by the companies 
are the Loudon County Council and a number 
of public bodies governing districts in the suburbs 
of London. The Board of Trade was appealed to 
to take some steps in the matter, and ac- 
cordingly arranged for a conference which was 
duly heldin the middle of December last. Expert 
evidence was given by Dr. John Hopkinson, Sir 
Benjamin Baker, Mr. James Enright of St. 
Mary’s College), Prof.Henry Robinson. Sir Fred- 
erick Bramwell, Prof. Silvanus P. Thompson, 
Dr. J. A. Fieming, Mr. A. J. Lawson and others. 

The Board of Trade has since gone very fully 
into the matter, and the result of its inquiry, 
which is now published, is that it has adopted 
the advice given by Sir Courtenay Boyle, that if 
proper precautions are taken to secure the public 
safety the department would not be justified in 
forbidding the use of transformer chambers in the 
way suggested. This seems the only reasonable 
decision that could have been arrived at. Any 
other decision would doubtless have hindered 
the progress of electric lighting, and the Board 
of Trade appears to have no particular desire in 
that direction. 

What with transformer chambers and light 
railway conferences, and the inquiries regarding 
the main box explosions in Cannon street and St. 
Pancras districts, the Board of Trade is very busy 
in electrical matters. As the outcome of the in- 
quiries into the cause of these explosions the 
London County Council now proposes that plans 
for street boxes should be approved only on the 
condiiion that provision is made for their ade- 
quate ventilation. 


LECTURES ON THE ELECTRIC CURRENT AND THE 
ARO LIGHT. 


The lecture season is now in full swing. Prof. 
J. A. Fleming has been interesting juvenile audi- 
ences at the Royal Institution of Great Britain 
with a course of six lectures on the ‘Electric 
Current.” These lectures attracted very full 
audiences on each occasion. They were delivered 
in popular language and illustrated by simple 
experiments, including some of Faraday’s. 

Prof. Silvanus P. Thompson commenced on 
January 14th a series of three Cantor lectures 
before the Society of, Arts on the “Aro Light.” 
In his first lecture the Professor, after remarking 
that much about the electric arc is still very ob- 
scure and little understood, discussed when and 
by whom it was first observed, and came to the 
conclusion that in the first year or two of this 
century Davy and other investigators found they 
could get sparks visible in daylight between well- 
burnt charcoal points connected each with a pole 
of the newly discovered voltaic pile. These early 
experimenters did not clearly discriminate be- 
tween a continuous arc and a succession of sparks, 
but in 1808 this distinction was certainly known. 
In 1820 the hard carbon deposited in gas retorts 
came into use, and in 1846 the first mechanical 
arc lamp was devised. Professor Thompson then 
exhibited the ares formed between various metals, 
and briefly pointed out their different character- 
istics. He afterwards confined his remarks al- 
most entirely to the arc produced between carbon 
conductors, carbon being the only material as 
yet known that is suitable for the industrial pro- 
duction of the electric light. He then proceeded 
to consider the physics of the arc. He discussed 
the conditions necessary for its formation, the 
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point from which the greatest light is emitted, 
the relations between electromotive force and 
length of arc and between amount of current and 
size of arc, the temperature of the crater, the fall 
of potential in the arc, and the question of the 
transfer of material from one carbon to the other, 
concluding, with regard to the last point, that 
material is transferred in one direction only— 
from crater to peak. He then showed an arc 
formed by an alternating current of 2,000 volts, 
though this, he said, was not a true arc, but of 
the nature of a flame. In the true arc there is 
combustion of the air with the production, as 
Professor Dewar has shown, of carbon monoxide 
and dioxide, and of various nitrous compounds, 
whose smell may sometimes be noticed. 


LEGAL NOTES. 


Interior Wiring Patent Decision. 


E 

The United States Circuit Court of Appeals, 
New York, Judges Lacombe, Wallace and Ship- 
man presiding, on the 22d inst. confirmed the 
decision of Judge Coxe in the case of the Inte- 
rior Conduit Company against the Eureka Elec- 
tric Company, denying the applicatiou for in- 
junction. Complainants’ claims were, in brief, 
as set forth in the following : 

“1. In house-wiring for electric light, the combination 
of a pipe of insulating matertal, a pair of wires insulated 
from each other and placed in close proximity to each 
other within said pipe, and each forming one side of an 
electric lighting circuit, and a safety catch interpolated in 
said circuit, substantially as set torth. 

“8. In house-wiring for electric light, the combination 
of a pipe of insulating material,a pair of insulated wires 
twisted together within said pipe, each wire forming one 
side of an electric lighting circuit, and a safety catch in- 
terpolated in said circuit, substantially as set forth.” 


Judge Coxe had said in summing up bis opin- 
ion: 
I have examined the patent with care to dis- 


cover what new idea it has contributed to the 
art, and am compelled to think that the art of 


electric lighting would have lost nothing tangible 


if the statements of the patent had never been 
made public. 


Judge Call has rendered a decision refusing 
the motion for an injunction in the suit bronght 
by the Jacksonville Electric Light Company 
against the city of Jacksonville, Fla. The suit 
was based principally on the ground that the 
General Electric Company’s bid for an electric 
lighting plant for the city was not the lowest, 
and that plaintiffs’ contract with the city barred 
the city againat engaging in the lighting business. 

Chancellor McGill, of New Jersey, has denied 
the application of Samuel K. Wilson for a re- 
ceiver for the Trenton Passenger Railway Com- 
pany, and the company has now brought suit 
against Mr. Wilson jor $160,000 which it claims 
he owes it. 

In the U. 8. Circuit Court at Boston, on the 
22d inst., Judge Carpenter overruled the plea in 
bar set up by the respondent in the equity 
suit of the Westinghouse Electric and Manufac- 
turing Company against William Stanley, Jr. 
The defendant will have to answer the complain- 
ant’s bill. The suit is brought for an injunction 
to restrain the defendant from an alleged in- 
fringement upon patent No. 469,809, granted 
March 1, 1890, for an improvementon the system 
of electrical distribution. 

A suit has been filed in the U. S. District 
Court at Detroit, Mich., by the Detroit Motor 
Company against the Jenney Electric Motor 
Company of Indianapolis. Inthe complaint the 
plaintiff alleges that Harry H. Blake is the in- 
ventor and patentee of an electric switch for 
motors and that he sold the invention to the De- 
troit Motor Company. The plaintiffs allege that 
the Jenney Electric Motor Company has in- 


fringed their patent, and they ask for damages 
and an injunction against the company. 


Boston Notes. 

Several new red range lights for the use of cap- 
tains of vessels entering Boston harbor are 
about to be erected. They are in every instance 
to be electric lights, and bids for their erection 
will shortly be called for by the Lighthouse 
Board. 

The well known fixture manufacturing firm of 
Horn & Brannen Co., of Philadelphia, has been 
awarded the contract for equipping with gas and 
electric fixturea tre new and handsome public 
building at Lowell, Mass. 

Some of the suburban electric light companies 
are being badly mixed up just now and are 
being placed in the hands of receivers or being 
wound up in other ways owing to their inability 
to pay interest on their bonds. These different 
concerns are among the undertakings established 
by the T.-H. Company a few years ago, when 
they were in the heyday of popularity as fluan- 
cial wonders.” It is likely that at the approach- 
ing town meetings which are held in March 
more than one lighting contract will fail of re- 
newal, which means the closine of the papier- 
maché concerns. 

The New Fngland Telephone and Telegraph 
Company has announced that after February 1 
next it will offer to subscribers for telephone 
connection and service in its Boston and subur- 
ban exchanges, measured service rates, with 


metallic circuit and long distance wall equip- 
ment, within ore mile of the central office, which 
are likely to prove very acceptable to subscrib- 
ers, as they will thereby secure excellent service 
of a special character at mnch below regalar 
rates. 


The fifth annual ball of the Massachusetts 
Electrical Engineers and Mechanics’ Association, 
held in Odd Fellows’ Hall on the evening of the 
21st, was a brilliant success. The immense 
building was gorgeously illuminated, both on the 
exterior and interior, by several thousand col- 
ored arc and incandescent lamps. By the means 
of an immense switchboard, constructed for the 
purpose, some singularly beautiful effects were 
producsd in the ball room, which was a blaze of 
vari-colored lights. There were nearly 2,000 
guests present, and dancing was kept up until 
four o’clock in the morning. 

A spirited effort is now being made in the 
State Legislature to kill the entire subway 
project for Boston. Should its opponents suc- 
ceed, public opinion will once more be directed 
to the reconsideration of the Meigs overhead 
electric railway plan. Meantime Boston is 
paying out money lavishly fora solution of the 
rapid transit problem. 

There is likely soon to be an important consoli. 
dation of electric railway interests in the north- 
eastern part of Massachusetts. If it is consum- 
mated, it will be one of the biggest railway deals 
for some time. The company will have $2,000,- 
000 capital, 150 miles of track. Boston would be 
in direct electric communication with Newbury- 


port, some forty-five miles away, and all inter- 
vening and adjoining cities and towns would be 
included. A number of wealthy capitalists and 
prominent railway men are interested, and the 
deal is likely to go through. 


The Berlin Iron Bridge Company. 


The Berlin Iron Bridge Company, of East 
Berlin, Conn., have closed their purchasing 
agent's office in Philadelphia, and hereafter all 
purchases will be made from the office of the 
company at East Berlin. Mr. W. E. Stearns, 
who lately oceupied the position of purchasing 
agent, has severed his connection with the com- 
pany and accepted a position with the Pennsyl- 
vania Steel Company. 


Redlands, Cal.—The Redlands Electric Light 
and Power Company has voted to issue $100,000 
in bonds, $50,000 of which is to be used in taking 
up the original bonds, and $50,000 to be spent in 
permanent improvements. 


General News. 


What is Going on in the Electrical World. 


Phillipsburg, N. J.— $18,000 is said to be al- 
ready pledged for the establishment of an electric 
lighting plant in this town. 


Newport News, Va.—Preparations are being 
made for important extensions of the electric 
railway system in this place. 


Gladstone, Mich.—A committee of the. city 
council has been appointed to secure estimates on 
the cost of a municipal electric lighting plant. 


Three Rivers, Mich.— The village council 
have under consideration the question cf estab- 
lishing an electric light plant to be owned by the 
village. 


Lansing, Mich.—A bill is to be introduged in 
both branches of the Legislature providing an 
appropriation for an electric light plant for the 
Capitol building. eS 


Bayonne, N. J.—The council has passed an 
ordinance granting a franchise to the Hudson 
County Electric Company to establish an electric 
light plantin Bayonne. i 


St. George, S. I.—The officials of the Staten 
Island Rapid Transit Company are considering 
the advisability of changing their motive power 
from steam to electricity. 


Corsicana, Tex. An Eastern syndicate has 
made a proposition to our citizens to put in an 
electrical railway here at a cost of $150,000 pro- 
viding liberal frauchises are given. 


Dallas, Tex.—A franchise has been granted to 
L. S. Berg, C. L. Wakefield and associates to 
construct, maintain and operate an electric light 
and power plant in the city of Dallas. 


Springfield, O.—A franchise for an electric 
railway between Springfield and Cedarville, via 
Clifton, has been granted to C. S, Courson and 
associates by the county commissioners. 


Stroudsburg, Pa.—The Delaware Valley 
Electric Railway has passed into the hands of re- 
ceivers. M. F. Coolbaugh and Edward H. 
Peters, of Bushkill, have been appointed. | 


Chelsea, Mich.—A proposition is to be sub- 


mitted to a vote of the people of this village on 


the question of substituting arc lights for the in- 
candescent lights at present in use here. 


Nebraska City, Neb.—The stockholders of 
the street railway company have instructed their 
officers to secure estimates for an electric system, 
The road is now operated by animal power. 


Lowell, Mass.—The Hon. John C. Burke, of 
the law firm of Marshall, Burhe & Marshall, 
has recently been elected to the presidency of 
the Bradbury-Stone Electric Storage Company. 


Dansville, N. Y¥.—The Dansville Electric 
Light Company’s plant has been sold by the 
referee to C. H. Rowe for $8,000. The plant was 
sold subject to a mortgage of $10,000 held by a 
local bank. | 


Los Angeles, Cal.—E. E. Peck has filed a pe- 
tition asking the council for the right to erect 
poles an | wires for the purpose of furnishing arc 
and incandescent electric lights in the suuthwest 
portion of the city. 


Wellsville, O.— The Citizens’ Electric Light 
Com sag be plant has been purchased at receiver’s 
sale by Homer Laughlin, of the Langhlin Pottery 
Company, East Liverpool, for $9,050. It was 
appraised at $9,900. 


New York.—J. and W. Seligman, represent- 
ing a syndicate of capitalists, hold an option on 
the stock of the Second Avenue Railroad, and if 
the deal is corsummated the road will be 
changed into a cable or electric system. 


Hartford, Conn.— The Hartford Light and 
Power Company is rete up at its works on 
Pearl street a new 2.000 light Westinghouse dy- 
namo, to supply eurrent for a large number of 
new lights recently contracted for. 


Lexington, Ky.—The proposition to light 
Lexington more fully by electricity is meeting 
with much favor. The gus company, under the 
present arrangement, lights about two-thirds of 
the city, and the Central Electric Light Company 
the remainder. 


Chattanooga, Tenn.—The mayor is quoted as 
being in favor of the city owning an electric 
lighting plant capable of thoroughly lighting all 
the streets and public places. The contract un. 
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der which the city is now lighted expires in 
abont four months. 


Kingston. N. Y.—A member of the Morse 
Electric Economy Company of New York City 
has been locating the water powers in the vicinity 
of Rosendale with the purpose of establishing a 
maunfactory of electrical storage batteries and 
switches under patents of Lansing Morse. 


Reading, Pa.—The Reading and Womelsdorf 
Electric Railwav Compary has given to the Lan- 
caster Electric Construction Company the con- 
tract to bnild the road from the western bank of 
the Schuylkill to Womelsdorf, and they are to 
complete it ready for operation by June 1. 


Chester. Pa.— The Media, Middletown, Aston 
and Chester Electric Railway Company has paid 
Chester City $8.000. and to Chester township 
$1.100. and now has the right complete from 
Llewellyn via Village Green and Concord road 
to Chester city line. Operations will begin, it is 
said, in the spring. | 

Cave May, N. J.—A 1 composed of 
ex-Mayor James M. E. Hildreth, ex Collector 
James E. Taylor. Logau M. Bullitt and Thomas 
Robb. of Philadelphia. ark arranging for the 
establishing of an incandestent electric lighting 
plant here. These men control the present 
electric light company. 


Manitowoc, Wis.—The city council has 
directed the city attorney to prepare a bill to be 
presented to the Legislature empowering the 
city toown and operate its own electric light 
plunt. The present plant here is owned and 
operated by John Schuette, whose five-year 
franchise expired some time ago. 


Greenfield, Mass.—A temporary organization 
has been effected here for the of getting 
an electric railroad built to Turner's Falls. N.S. 
Cutler, E. A. Hall. F. A. Pond and F. Lowe 
were placed upon the temporary board of direc- 
tors with some Boston people, and measures will 
betaken to push the enterprise at once. 


Clinton, Me.—A bill to incorporate the Clin- 
ton Water and Electric Company has been in- 
troduced in the Legislature. The purpose is to 
supply Clinton with water and electric light. 
The capital is not to exceed $100,000. The in- 
corporators named are A. Rowell, S P. Felker, 
B. P. Porter, Geo. Leonard and W. T. Haines. 


Waynesburg, Pa.— The H S. Sands Elec- 
trical Company of Wheeling has received the 
contract for lighting this town with 1,200 c. P. 
arc lights. There was very close competition 
between the Sands Company and the General 
Electric Company. The Sands Company will 
use Westinghouse machines. 


Schoharie, N. Y.—There seems to be no 
doubt of the construction of an electric railway 
between Albany and Schoharie Court House at 
an early day. Local and other capitalists have 
been considering the scheme and are favorably 
impressed with the outlook. Several villages 
would be linked in such a line, and all would be 
benefited. 


Milwaukee, Wis.—President James Petley of 
the Milwaukee and Wauwatosa Motor Railway 
Company says that if the council grants it a 
franchise to extend its line to the Northwestern 
depot, it will turn its entire system into an elec- 
tric road, increase its capital from $200,000 to 
$500,000 and have the down-town line in opera- 
tion by July. 

Hughesville, Pa.—The Citizens’ Electric 
Light and Power Compeny has been organized 
here and will apply for a charter. It will furnish 
electric light and probably power to the people 
of Hughesville and Picture Rocks. Among those 
interested in the new company are J. K. Rishel, 
James K. Boak, Milton Bodine, William Frontz, 
Peter Reeder and Howard Lyon. 


Lagrange, Mich.—-One of the most extensive 
electric plants in the State is being put in here to 
supply power forthe Round Oak Stove Works 
and a commercial lighting circuit at Dowagiac. 
Lagrange has one of the best water powers in the 
State, and the electric current generated thereby 
will be transmitted over the intervening five 
miles to Dowagiac on heavy copper wires. 


Springfield, III.- The bond given by the 
Standard Electrical Company of Chicago to the 
Capital Electric Company of this city, with the 
American Surety Company as security, covers 
the construction of the municipal light plant and 
guarantees it for two years. If the machines 
fail to give satisfaction the bond guarantees that 
the Standard Company will put in new machines 
of any manufacture the company may designate. 
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Binghamton, N. Y.—At a meeting of the 
stockholders of the Binghamton, Lestershire 
and Union electric road held at Union a few days 
ago the town commissioners signed the papers 
granting the company permission to construct 
and operate a street railway west from Lester- 
shire through the streets of Union. It is ex- 
pected that work upon the proposed road will be 
commenced asearly in spring as the weather 
permits. 


Brooklyn, N. Y.—The Brooklyn Electrical 
Society will give an ‘electrical smoking concert” 
at the hall, 815 Washington street, to-morrow 
(Thursday) evening, the proceeds of the enter- 
tainment to go toward the establishment of a 
headquarters for electrical men in this city. —The 
employees of the trolley roads are still on strike. 
Some ten or twelve of the lines are enabled to 
run a portion of their cars nnder military protec- 
tion. Several regiments of militia have been 
guarding the stations for nine or ten days past. 


Buffalo. N. Y.—The ivorease in the city’s 
valuation of $50,000,000 in the last fonr years is 
attributed principally to the Niagara Falls power 
scheme.— Bids will be received at the Depart- 
meut of Public Worke until February 5 for re- 
pairing aud keeping in order all electric bells, 
pull bells, gongs, etc., at present in use in the 
various public schools and annexes in this city 
from February 1, 1895, to February |, 1896. The 
Real Estate Exchange has decided in favor of 
municipal distribution of the electrical energy 
transmitted from Niagara Falls. 


Attleb>ro, Mass.—The Boston Safe Deposit 
Company, under a deed of trust. has conveyed to 
Edward R. Price, cashier of the Mutual Bank at 
North Attleboro, as trustee, all the property of 
the Attleboro, North Attleboro and Wrentham 
street railroad, the consideration being $50,000. 
Conpled with this is the sale by W. H. Haskell. 
of Pawtreket, of the North Attleboro Steam and 
Flectric Company to tbe Attleboro Steam and 
Electric Con:pany for 647 shares in the stock of 
the latter company, subject to a mortgage of 
$10,000. This means an immediate starting up 
of the electric road in this town. 


Detroit, Mich.—H. A. Everett. general man- 
ager of the new Detroit Railway Company, an- 
nonnces that cars will be runuing over a por- 
tion at least of the new trachs on July 4 
next. The company has contracted with the 
Westinghonse Electrie Company for 50 motor 
cars, which are to be delivered at the rate of 15 
cars every 80 days beginning April 11 next.— The 
franchise for an electrical railway line throngh 
Royal Oak township, in Oakland County, granted 
to the Hendrie syndicate. has been drawn up. 
The fare for a round trip from Royal Oak to De- 
troit will be 25 cents. 


Worcester, Mass.—Dr. Arthur G. Webster of 


Clark University bas received notice that he has 
won the Elihu Thomson international prize of 
5.000 francs for the best treatise on electricity. 
The subject of Dr. Webster’s thesis ia An Ex- 
perimental Determination of the Period of Elec- 
trical Oscillations.” The contest was originally 
instituted by the city of Paris for the best elec- 
tric motor and was awarded to Prof. Elibu 
Thomson. With the desire that the sum shonld 
serve for the development of theoretical knowl- 
edge in electricity, he requested the general 
manager for Europe to offer it as a prize for the 
best work on a theoretical question in elec- 
tricity. 

Hackensack, N. J.—The National Trolley 
Company has filed articles of incorporation in 
the county clerk’s office of Bergen County, N. J. 
The capital stock is stated to be $50,000. Ex- 
Assemblyman Delos Culver, of Jersey City, is 
the president of the compauy. The company 
will operate uuder the charter of the New Jersey 
and New York Bridge Company and will estab- 
lish electric roads between Fort Lee and Engle- 
wood and the latter place and Hackensack. The 
Bergen Connty Traction Company have plans to 
establish trolley roads over the same route and 
there may bea conflict between the two com- 
panies. 


Seattle. Wash.—The prospectus of the Sno- 
qualmie Falls Electric Power Company, which 
proposes to transmit power from the falls to this 
city, has just been issued and thoronghly ex. 
plains the advantages, cost and prospective rev- 
enne of the enterprise. It provides that the 
capital stock of the company shall be $2,000,000 
in 20,000 shares of $100 each, and first mortgage 
bonds, $650,000, of an authorized issue of $1.000,- 
000. The directors are Daniel H. Gilman, of 
Seattle; Hon. Watson C. Squire, of Seattle, 
United States Senator; Griffith Davis, postmaster 
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of Seattle; Hon. Smith M. Weed. of New York, 
0 a D. Wells. of Brown & Wells, of New 
ork. 


Grafton, W. Va. Representatives of a syndi- 
cate of Baltimore capitalists have been making 
an investigation as to the feasibility of building 
a system of electric railways to connect ten of 
the largest towns in central West Virginia. They 
have gathered data concerning population, higb- 
ways, traffic of existing railways, etc., and will 
report the plan entirely practicable. It in esti- 
mated that fifty miles of railway, built along the 
county roads already in existence, can reach 70,- 
000 people and bring five county seats into com- 
munication with each other. The gentlemen who 
are back of the scheme are already largely inter- 
ested in suburban trolley lines and want to ex- 
tend their holdings. 


Harrisburg. Pa.—A bill has been presented in 
the State Senate which provides for the establish- 
ment of a board of electrical inspectors who 
“sball have supervision over and the regulation 
of corporations supplying light. heat and power 
to the pnblic; of fixing the maximum charges, 
and for testing the meters aud measuring supply. 
The bill provides for one chief inspector ata 
sulary of $4,000 per year and four assistante. one 
of whom shall be a practical electrician and an- 
other a chemist. at a salary of $2,000 per year 
each. Illuminating and fuel gas companies are 
included among the corporatious subject to the 
new department.” This remarkable bill has a 
number of other provisions, and taken altogether 
it would practically place every electric and gas 
company in the power of this board of inspectors. 


Albany, N. Y.—Assemblyman Wilcox bas in- 
troduced in the Legislature a bill requiring 
street railway companies to have the front plat- 
forms of all care propelled by electricity or cable 
inclosed or screened durivg the months of No- 
vember, December. January. February and 
March. except cars attached to the rear of other 
The purpose is to shield the motormen 
from wind and storm while in the performance 
of their duty.—A bill bas been introduced in the 
Assembly providing for the licensing of motor- 
men and fur a board of electrical commissioners 
in all cities of the first class iu the State. The 
act creates a board of electrical examiners, the 
members of which shall receive no pay, but shall 
be paid their necessary expenses by the city. who 
shall employ an expert electrician at a cost of 
$10 a day, fur thirty days, toconduct the examina- 
tions. Applicants for positions as motormen 
shall be citizens of the United States, who have 
resided in the State for one year and the county 
for three months before making application, the 
restrictions as to residence and citizenship not to 
apply to men who have been steadily employed 
for three months. The successful candidates for 
motormen are to be given licenses for which they 
shall pay fifty ceutseach. Provision is msde, in 
case of emergency, for the board to appoint 
three additional expert motormen to conduct ex- 
aminations, ata salary of $10 a day each. Railway 
eompanies may oily employ licensed motormen 
where a knowledge of electricity is required, un- 
der penalty of $100 or thirty days’ imprisonment. 


Telephone and Telegraph. 


The Orient and New York Telephone Com- 
pany has begun putting up a line from Riverhead 
to Orient, L. I. It will extend from Orient to 
Riverhead, from Riverhead to Wading River, 
from Wading River to Oyster Bay, and then on 
to New York, taking ın all villages on its route. 
The president of the company is James A. Gil- 
dersleeve, of Mattituck; secretary, John A. Bag- 
shaw, of Riverhead; treasurer, O. B. Goldsmith, 
of Cutchogue. 


The Telephone Company has introduced ‘in 
Boston a method by which subscribers may base 
their contracts fur service upon the amount of 
service desired, and pay accordingly. Small 
users may be charged according to the new 
„ megsured service” rates, under which the 
price is graded according to the amount of use, 
the minimum number being 500 calls per year. 
The price per cal] decreases as the number of 
calls increase. Every one adopting this will be 
supplied with the best known equipment, viz., a 
metallic circuit and a full long-distance outfit. 


The telephone companies in Indiana towns are 
indulging in a rate war, aud in consequence the 
users are being benefited. At Lafayette recently 
the Central Union Telephone Company cut prices 
from $4 per month for office and store service to 
$1.50, and from 83 for dwelling-houses to $1 a 
month. The Harrison Telephone Company has 
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been for several months at work getting ita system 
into operation there, and was just beginning to 
give the people service. They had secured a 
large percentage of the patrons of the old com- 
pany, and the indications were that the Central 
Union would be without patrons. The Central 
Union has expended, in rebuilding and refitting 
its lines, adding new switchboards, etc., almost 
as much money as the new plant. The stock- 
holders of the Harrison Telephone Company 
have decided not to make any reduction in rates 
to meet the cut of the Central Union Company. 


The Phoenix Telephone Company of New 
York will put in a $11,000 plant in Dunkirk, N.Y., 
early in February. A representative of this 
company has been conferring with prominent 
capitalists at Jamestown, N. Y., with a view to 
putting in a new telephone system in that city. 
Jamestown has a population of 25,000. 


It is reported that the Troy, N. Y., Telepbone 
and Telegraph Company will not declare a divi- 
dend at the annual meeting, February 11th. It 
has been able to declare a dividend of only 2 per 
cent. in four years, The blizzard in 1891 damaged 
the lines to the extent of $70,000. ‘The new 
switchboard and other improvements last year 
cost $30,000. aud as a consequence no dividend 
will be paid. 


Sioux City, Iowa, is getting to be quite a tele- 
phone center. Besides being headquarters for 
the Clark Automatic Telephone Company, the 
Electrical Supply Company is now making reg- 
ular Bell phones and the Brass Works have just 
closed a contract for twelve automatic central 
telephone exchange equipments for an out of town 
company. 


The franchise recently granted by the council 
of Hamilton, O., toa corporation to string wires, 
etc., for telephone and telegraph purposes in that 
city has, it is said, been sold ton newly organized 
company whose officers are: Jos. B. Huglies, 
president; F. W. Whittaker, vice president, and 
Thos. M. Boyd, treasurer. 


The Troy Times has placed in its working de- 
partments the Colvin interior telephone system. 
The system used consists of five wall sets and a 
desk set, which allow communication between the 


editorial, counting, press, job, composing and 


artist’s rooms. 


. A new telephone company in process of forma- {i 
tion at Denver, Col., has applied for a fran- |: 
The new concern: claims to have 


chise. 
telephone which is just as good as the Bell and 
that it is now in use in many towns and cities of 
Iowa and Illinois. The applicants propose to in- 
corporate for $500,000 and charge just half the 
rates exacted by the institution which has so 
long had the field to itself. 


The Boston City Hospital buildings and 
grounds are to.be equipped before long with a 
complete outfit for electric light aud power, bells 
and speaking tubes, and with a telephone system 
of its own, which will connect all the buildings, 
and will consist of sixty-seven stations. There 
will also be a complete system of bells and speak- 
ing tubes. No official estimate can be had of the 
cost of this work, but it will probably range from 
$50,000 to $100.1 00. 


A communication from the business men of 
Grand Rapids has been received by the mayor 
of Marshfield, Wis., asking for co operation in 
the establishment of a telephone line between 
the two places. The matter has been turned 
over to the Business Men's Association, aud, as 
the proposition is heartily approved, the line 
will undoubtedly be built this winter. The dis- 
tance is about thirty miles. 


Thomas H. Epperson, a telegraph lineman, 
has been given averdict in Judge Scarritt’s 
court, Kansas City, Mo., for $4,000 against the 
Postal Telegraph Company. In September, 
1891, Epperson was stringing wires for the Postal 
Company near Indianapulis, Ind. He received 
a shock from a live wire and fell from the cross 
bar to the ground, a distance of thirty feet. 


. It is reported that some New Yorkers are or- 
ganizing a new telephone company for the Dis- 
trict of Columbia. It is surmised that Jobu W. 
Mackay is interested in the: cheme. | 


A new telephone company at Appleton, Wis., . 


is canvassing for subscribers. The rates are 
$2.50 a month for offices and $1.50 for residences. 
The company will start up in sixty days if 255 
subscribers are obtained. 


Electrician Wyman, of Boston, activg for the 
Central New York Telephone and Telegraph 
Company, is expected in a few days to begin op- 


ELECTRICITY. 


erations in Syracuse for establishing the subway 
system there. 


The police department of Rochester, N. Y.. 
have made arrangements to install the Gamewell 
Fire Alarm Company’s system in the new police 
building. 


The Cumberland Telephone Compan is pre- 
paring to run a line from Nashville, Tenn., via 
Culleoka to Fayetteville. 


The Harrison Telephone Company, having se- 
cured a large number of subscribers in Flint, 
Mich., will putin a first class telephone plant in 
that city. 


A telephone line is being erected between 
Maguolia, Miss., and Tylertown. 


The Citizens’ Mutual Telephone Company’s ap- 
plication for a franchise is before the council at 
Lockport, N. Y. 


The Mutual Telephone Company, a new or- 
ganization, has been granted a franchise to con- 
9 85 and operate a telephone system in Eliza- 
beth, N. J. 


The Simplest Cleat. 


The accompanying cut 1s an illustration of a new style 
of Porcelain Cleat recently placed on the market by the 
Electric Heat Alarm Company of Boston, and judging from 
reports the trade throughout the country is learning to 
appreciate its merits, numbers of good orders being daily 
received for it. The owners of this device explain their 
reason for naming it the Simplest” by claiming that it 
is in oue piece, it anchors the wire, it doesn’t break, it 
doesn’t cul or bend the wire, it can be put up independ- 
ently of the wire, it gives perfect inst lation of the wires, 
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it is practical for nearly all +izes cf wire, it will bind two 
different sizes of wire at the same time, and further, that 
it has more merit than any other cleat now in use. It 
goes without saying that a cleat for which so much is 
claimed ought to be in demand everywhere, fo. a first- 
class cleat has long been a desideratum. The electrical 
fraternity Knows a good thing when it sees it. and aoubt- 
less the Electric Heat Alarm Company of Boston, which 
is already well known for other high-grade specialties, 
will enjoy a constantly increasing demand for what they 
have introduced as the “Simplest” Cleat. 


The Keystone Electric Company. 


The Keystone Electric Company opened the vew year 
with prospects of the largest business they have ever 
had. They have just closed a $50,000 contract with the 
Smith-Hill Elevator Company, of Quincy, III., for electric 
motors, the contract to be completed during the year. 
The order is gratilying evidence of the thoroughly relia- 
ble service rendered by the Keystone motors, and is also 
to be taken as evidence that productive industry is on the 
up grade. 


Notice of Removal. 
The Electric Storage Battery Company, manufacturers 
of the well known Chloride Accunulator, announce a 
change in their New York offices from 45 Broadway to the 


Manhattan Life Insurance Building, 6 Broadway, Room 65. 


It will be remembered that we announced not lor g 
since that this company had acquired all the patents and 
patent rights concerning the manufacture of storage ba‘- 
terles of the General Electric, Edison Electric Light, 
Thomson-Houston Electric, Brush Electric, Accumulator, 
Consolidated Electric Storage Battery and the General 
Electric Launch companies, and in this way have disposed 
of the legal complications which have so hampered the 
industry heretofore. Mr. Chas. Blizard, the New York 
sales agent of the company, will be found in attendance 
at the new quarters. 


the warren Englne- Dynamo Company, 307 Dearborn 
street, Chicago, has issued a handsome pamphlet contain- 
ing a full illustrated description of the engine-d) namo 
it manufactures and calling attention to the advantages 
it affords inthe economical and efficient production of 
electrica] energy. 
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The Boudreaux Dynamo Brush Compeny. 


The above company have established a plant in ( hicago 
for the manufacture of the Follated Dynamo Brush. They 
have all standard sizes in steck and are piepared to mehe 
special size brushes to order on sbort notice. 


Annual Meeting of the Standard Underground Cable 
Company. 

The Standard Underground Cab'e Company held its an- 
nual meeting at Pittsburg on Tuesday, January 2. 1898. 
and the old Board of Directors was re-elected as follows: 
George Westinghouse, Jr., Mark W. Watson, J. W. Dal- 
zell, James H. Willock, Joho B. Jackson. Gecrge B. Hill, 
John Moorhead, Jr.. Robert Pitcairn and Joseph W. Marsh. 

The gross business for the ) ear 1894 was $963,464, which 
is an excess of $101,551 over the business for the year 1898. 

Out of the net profits for the year the company paid four 
quarterly dividends of 144 per cent. each, or $60 000 in all. 
The capital stock is $1,000,000, fully paid up. with a sur- 
plus of $531,000. The company has practically no debts, 
except for current purchases for the months of December 
and January. 

The prospects for the year 1895 are very good. The un- 
filled orders carried over from last year amounted to $58.- 
(00, in addition to which the third annual con ract with 
the Philadelphia Traction Company for lead-covered un- 
derground feeders has just teen secured, begides an an- 
nual contract with an Electric Light and Power Company 
for electric light cables, which twocontracts give promise 
of at least $250,000 worth of business during the year. The 
Philadelphia Traction Company has bought from the 
Standard Underground Cable Company about $700,000 
worth of feeder cables (practically underground, but. also 
some overhead) in the last three years, and, owing to 
special patented devices furnished by the Cable Company, 
the Traction Company has an extremely satisfactory and 
flexible system. 

In order to relieve the crowded condition of the factories 
the company erected during the past year a t wo story and 
basement building adjacent to Its former factories, at the 
corner of 16th street and Allegheny Valley Railway, in the 
city of Pittsburg, and this building will be ready for occu- 
pancy in a few weeks. The company also expects to erect 
early this spring a large four story and basement building 
on the site of one of its present factory buildings. and 
when this is completed !' will have an extensive and con- 
ventently arranged plant, with suMcient capacity to xeep 
up with any demands that may be made up n ft for & good 
many years. 


RECENT COMPANY ELECTIONS. 


Edison Electric Light Company, I'hiladelphla. D.rec- 
tors: L. D. Brown, Arthur Colburn. C. A. Coffin, Samuel 
B. Huey, D. 8. Lindsay, Amos R. Little, John Lucas, Wm. 
D. Marks, Chas. M. Swain, Wm. T. Tiers, I. Blake Tyler. 


Market Street. Consolidation Rallway Company (Metro- 
politan branch). Eas‘on, Pa. President, E. P. Vining; 
vice-president. Richard Gray. Directors: Richard Gray. 
C. E. Greene, W. Mills, A. N. Towne, E. P. Vining. 


Card Electric Motor and Dynamo Company, vlncinna!}. 
President and treasurer, J. W. Wilshire; vice-president. 
George Bullock: secretary, J.S. Neave. Directors: Gi orge 
Bullock, J. W. Wilshire. James W. Bullock, Capt. Geo. N. 
Stone, S. R. Burton, P. R. Mitchell and J. 8. Neave. The 
only change made in the old board was the election of 
J. S. Neaveto fill the vacancy caused by the removal to 
New York of Col. L. C. Weir. ö ö 


Salem Electric Lighting Company, Salem Mass. Presl- 
dent, Charles H. Price: treasurer, Henry M. Batchelder. 
Directors: Charles H. Price, James F. Almy, Israel P. 
Harris, Benjamin W. Currier, George M. Harris, C. A. 
Gallup, Joseph N. Peterson. 


Waushara Tc lephone Company, Berlin, Wis. Presideut, 
John Moffatt ; vice-president, Mahlon Saffcrd ; trecietars, 
Matthew Whitney; treasurer, L. E. Davis, Directors: 
M. Safford. J. J. Wood, Jr., Berlin; James Spencer, Auro- 
raville; John Moffatt, Poysippi; Charles Kimball, Pine 
River; Jobn P. Pederson, Mt. Morris; Gecrge P. Walker, 
Wautoma. C.G. Starks was appointed superintendent. 


Manchester Electric Lizht. Company, Mai chester, N. 11. 
President. Alonzo Elliott ; vice-pr: sident, James A. Mes- 
ton: treasurer, Walter G. Africa; clerk, J. W. Hildreth ; 
superintendent. J. Brodie Smith, Directors: James A. 
Weston. Alonzo Killott, Walter G. Alrica,J. Brodie Smith, 
Josep2 C. Mooie. Harry E. Parker, John B. Varick, Frank 
Dowst. Joseph W. Hildreth. 


Youngstown S:reet Railway Company, Youngstown. O. 
President. James PariLelee : vice-president. Silas Shook: 
trea-u'er and gı neral manager, A. A. Andeison: 8tC.e- 
tary. John E. McVey. Directors: J. G. Butler, Jr.. Silas 
Shook, A. A. Anderson. G. E. Herrick, James Parmelee, 
B. F. Miles and W. H. Lawrence. 


Mahoning Valley Electric Railway Company, Miles. O. 
Directors: C. F. Clapp, R. G. Sykes. G. E. Herrick. B. F. 
Miles. Andrew Squire, A. A. Anderson and Jobn E. MCV. y. 

Wilkesbarre and Wyoming Valley Traction Company, 
Wilkesbarre. President, B. F. Meyers; general manager, 
John B. Graham; secretary, W. G. Eno. Directors: 


— 
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B. F. Meyers, Harrisburg ; J. W. Hollenback, Wilkes- 

arre; J. J. Patterson, Lancaster; Robert McMeen, 
Mifin ; John Graham, Wilkesbarre ; Benjamin Reynolds, 
Wilkesbarre ; Patrick Russ, Harrisburg ; S. P. Light, Leb- 
anon; W. G. Eno, Wilkesbarre. 


Cleveland Klectric Raliway Company, Cleveland, O.— 
President, Horace E. Andrews: vice-president, Henry A. 
Everett; secretary, R. A. Harmon; treasurer, James 
Pa: melee: general superintendent, J. J. Stanley; elec- 
. ricalengineer and purchasing agent. Charles W. Wason. 
Directors: Tom L. Johnson, Horace E. Andrews, Henry J. 
Davies, Henry A. Everett, R. A. Harmon, Hiram Kimball, 
James Parmelee, J. J. Stanley, Charles W. Wason and 
J.F. Whitelaw. 


Cieveland Electric Illuminating Company, Cleveland, O. 
President, James Parmelee; vice-president, Samuel 


Scovil ; secretary, S. C. D. Johns; general superintendent, 


Robert Lindsay. Directors: James Parmelee, Hubbard 
Cooke, Charles A. Otis, Horace E. Andrews, George Fos- 
ter Peabody and Samuel Scovil. 


Hartford Light and Power Company, Hartford, Conn. 
Directors : David Henney, W. F. Henley, E. G. Whittle- 
sey, J. Henney, W. E. Goodwin, P. H. Quinn. 


Reading and Temple Electric Rallway Company, Read- 
ing, Pa. President, Benjamin F. Owen; vice-president, 
Matthias Moyer; secretary and reasurer, Frank G. Livin- 
good. Directors: Matthias Meyer, W. S. McKnight, Wil- 
liam Mellvaln, Frank G. Livingood, Jonathan C. Lein- 
bach. = 


Reading and Womelsdorf Electric Rallway Company. 
Reading. Pa. President, Jobn A. Rigg; secretary and 
treasurer, M. C. Aulenbach. Directors : Joho A. Rigg. 
Samuel E. Rigg, Richmond L. Jones, A. B. Hawk and 
M C. Aulenbach. 


Metropolitan Electric Light Company, Reading Pa. 
President, John A. Rigg : secretary and treasurer, M. C. 
Aulenbach ; general supertntendent, Jerome L. Boyer. 
Dirctors : John A. Rigg, Robert N. Care on, Richmond L. 
Jones, Wm. R. Mellvain, R. Nelson Buckley. 


Bethlehem Electric Light Company, Bethlehem, Pa. 
President, James Thomas; secretary and treasurer, C. A. 
Wolle. Directors: James Thomas and Daniel Milson, of 
Catasauqua ; J. 8. Hess, of Hellertown, and F. W. Lein- 
bach, T. M. Dodson, Alvin Hill Sand C. A. Wolle, of Beth- 
lehem. 

Central Union Telephone Company, Chicago. Directors: 
C. H. Brownell, R, C. Clowry, C. R. Cummings, Arthur G. 
Fuller, F. H. Griggs, W. A. Jackson, J. Russell Jones, 
M. G. Kellogg, Henry B. Stone, Jobn F. Wallick and Nor- 
man Wiliams i i 

Chicago Telephone Company, Chicago. Directors: Ar- 
thur G. Fuller, John Le Koven, J. Rursel Jones, John B. 
Drake, C. E Perkins, W. A. Jacksou, Henry B. Stone, 
Norman Wiliams, Robert T. Lincoln. 


At a recent meeting of the stockholders of the Frank- 
lin Electric Nlumioating Company. of Sea Cliff, L. I., four 
pew directors were added. ‘They were Messrs. James 
Norton and Louis T. Duryea, of Glen Cove, and H. F. 
Noyes and John Tichborn, of New York City. 


Schemiey Park and Highlands Railway Company, Pitts- 
burg, Pa. Directors: Richard G. Wood, pre: ident; Tnos. 
A. Noble, F. G. Kay, S. J. Macferron, Alan D. Wood, Johu 
T. Davitt and E. M. Fulton. The Homestead and High- 
lands Street Railway Company elected Richard G. Wood, 
Messrs. Noble and Macferron and Jacob Trautman and 
Louts Rott as directors. 


Lock Haven Electric Railway Company, Lock Haven, 


; Pa. President, L. M. Patterson; vice-president, W. H. 


Mayer; general manager and secretary, R. H. Irvine; 
treasurer. John A. Seeley. Directors: Wilson Kistler, J. 
H. Fredericks, L. M. Patterson, W. H. Mayer, all of Lock 
Haven ; C. O. Baker, Jr., J. A. Seeley and P. J. Bennett, of 
New York City ; A. J. Belden, of Syracuse, N. Y. and Geo. 
Porter, of Philadelphia. 


Waverly, Sayre and Athens Electric Traction Company, 
Waverly, N. Y. President, a. N. Broadhead, of James- 
town; vice-president, Dr. F. M. Stephens, Sayre; secre- 
tary, A.C. Wade, Jamestown; treasurer, F. K. Harris, of 
Athens. Directors: W. L. Watrous and W. Qulgley. of 
Waverly; 8. B. Broadhead, Jamestown; Wm. Christie 
and James Christie, Jr., of Akron, O., and A.C. Kobertson, 
Athens, Pa. 

Norristown and Perkiomen Creek Electric Railway, 
Norristown, Pa. President, Thomas H. Regau: secretary 
and treasurer, Paul W. Smith. Directors: Jostab 'I hcmp- 
son, Harry E. Parsons, Jas. J. Regan. 


Sanatoga, Royersfdrd and Collegeville Electric Railway, 
Norristown, Pa. President, Josiaha Thompson: secretary 
and treasurer, Paul W. Smith. Directors: John C. Lynch 
Clark Dillenbeck, William C. Lynch. 


Philadelphia and Kosemont Railway Company, Phila- 
delphia. President, Lincoln L. Eyre: secretary and treas- 
urer, Arthur W. Depue. Directors: Harry Parsons, Jobn 
C. Lynch and Edward H. Faulkner. 

Jenkintown Electric Railway Company, Jenkintown, 
Pa. President, C. F. Fox. Directors: R. N. Carson, Wm. 
11. Shelnerdine, George S. Fox, Caleb F. Fox. D. C- 
Golden. 


ELECTRICITY. 


INCORPORATIONS. 


The State Harrison Construction Company, Chicago. 
Capital stock, $100.000. Incorporators: James H. Talbot, 
Henry L. Talbot, William R. McLaren and John F. Talbot. 


The Fulton Electric Light and Power Company, Ful- 
ton, III.—to operate an electric light and power plant and 
to furnish the citizens with electric light and power. 
Capital stock, £20,000. Piomcters: C. C. McMahon. Ed. 
Wyatt, H. S. Remer. i 


The Weliston and Jackson Belt Railway Company, 
Wellston. Ohio—to construct or acquire and operate a 
railroad to be operated by steam, electric or other motive 
power. Capital stock. $500.000. Promoters: Harvey 
Wells. J. C. Clutts, Charles L. Currier, A. D. Lutz, F. H. 
Alfred. 


The Jackson, Weliston and McArthur Railway Com- 
pany, Wellst on. Ohio—to build or acquire and operate a 
railroad to be operated by steam. electric. horse or other 
motive power. Capital stock 810.000. Promoters: Isaac 
E. Adams, Daniel J. Ryan, Edwin R. Sharpe, Chas. Kin- 
ney, Edw. B. McCarter. 


The Phillips Electric Motor Company, Paterson, N. J.— 
to construct, establish and operate plant for supplying 
light, heat and power, etc. Capital stock, $100,000. Pro- 
moters : Simeon L. Phillips, New York City; Francis H. 
Leonard. Jr., Paterson, N. J.; Floyd B. Wilson, East 
Orange. N. J. 


The Dravosburg and Elizabeth Electric Street Rallway 
Company, Pittsburg, Pa.—to construct and operate a 
street railway. Capital stock, $40,000. Promoters: H. W. 
Juergen, Pittsburg, Pa.: Jno. Shrader, McKeesport, Pa.; 
J. R. McQuaide, Duquesne, Pa. 


The Rawson Electric Company, Elyria, Ohio—to pur- 
chase, sell and manufacture telephor es, electrical sup- 
plies ; construct telephone lines, etc. Capital stock, $50,- 
000. Promoters :. II. C McKinley, J. B. Cofinberry, T. M. 
Brush. l 


The King Solomon Mining and Power Compavy,Chicago, 
Ill.—to develop and locate mining property; furnish light, 
heat and power, electric or otherwise: construct rail- 
ways, tramways, etc. Capital stock, $1,000,000, Promo. 
ters: Jno. Cassleman, Arthur B. Lewis, Harry C. Igel. 


The Lindner and Remig Manufacturing Company, New 
York—to manufacture machines wherewith to manufac- 
ture gas, electric. water, steam and other fittings and fix- 
tures. Capital stock, $100,000. Directors: Ernst Lindner, 
of New York; Theo. H. Mulch, of Mount Vernon, and 
Philip W. Remig. of Brooklyn N. Y. 


A bill to incorporate the Merrimack Valley and St. Law- 
rence electric road has been presented to the New Hamp- 
shire Legislature. The incorporators are Thomas San- 
ders, Chas. Corliss. E. B. Fuller, B. F. Sherburne and C. 
H. Hoyt. The road is the cheme of Chas. Corliss. of Haver- 
bill. The road will pass through Salem, Windham, Hud- 
son, Nashua, Litchfield, Merrimack. Londonderry, Bed- 
ford, Manchester. Hooksett, Suncook, Allentown, Pem- 
broke. Bow, Concord, Canterbury. Boscawen, Northfield, 
Franklin, Sanbornton, Hill. Alexandria, Briston, New 
Hampton, Bridgewater, Plymouth, Ashland and other 
towns to the boundary line between the United States and 
Canada. 


The Vicksburg Electric Light Company, Vicksburg, 
Miss. Capital stock, $125,000. Incorporators: Joseph 
Hirsh, Charles E. Armstrong, Murray F. Smith and 
others. 


The Molyneux Electric Manufacturing Company. Buf- 
falo, N. Y. Capital stock, $80,000. Directors: H. Walter 
Webb, Edgar Vanetten, Arthur G. Leonard, of New York 
City; Frank Hammond, John P. Trible, Barton S. Moly- 
neux and Lawrence T. Hammond, of Buffalo; Frank L. 
Darrow and John W. Cobb. of Minneapolis. 


The Mutual Automatic Telephone Company, Chicago, 
Capital stock, $1,000,000. Incorporators: Athol R. Mackin, 
Joseph Kelley and James F. Duhig. 


The Natick Gas and Electric Company, Natick, Mass.— 
to manufacture and sell electricity for light, heat and 
power. Capital stock, $125,000. Promoters: Guy Wilkin- 
son, Arthur E. Appleyard, Crayion N. Wilkinson. 


Jhe Missouri Telephone Manufacturing Company, St. 
Louis. Capital stock. 82,000. Incorporators; Isidor J. 
Kusel, Russell Parker and George J. Chapman. 


The White River Water Power Company, Newark, N. J. 
—to develop water for commercial purposes and operate 
plants for furnishing light, beat and power. Capital 
stock, 81.500, 000. Promoters : Edward Henry Brush, 
Brooklyn, N. Y.; Thomas A. Quillin, Hoboken, N. J.; Thos, 
F. Brothers, West Orange, N. J. 


The Metropolitan Register Company, New York, N. Y.— 
to make and sell mechanical and electrical registers and 
Indicators. Capital stock, $10,000. Promoters: J. H. Car- 
son, New York City: J. B. Benton, Elizabeth, N. J.: J. M. 
Stoughton, Yonkers, N. Y. 

The Westchester County Central Electrical Railway 
Company, White Plains, N. Y.—to build and operate a 
street surface railroad three miles in length in the village 
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of White Plains and to Silver Lake Park in the town of 
Harrison. Capital stock, $75,000. Directors: Charles A. 
Johnson, Frederick H. Reed, George N. McKibbin. Charles 
M. Nichols, Lloyd MCK. Garrison, of New York City; 8. H. 
Galnsburg, E.C. Sniffin, and J. Henry Carpenter, of White 
Plains, and George W. Mansfield, of Sout) Norwalk, 
Conn. 


The Metropolitan Register Company, New York City— 
to manufacture ard sell either mechanical or electrical 
registers or indicators. Capital stock, $10,000. Directors: 
Jobn Henry Carson, New York City; Jobo B. Benton, 
Elizabeth, N. J., and Joseph M. Stoughton, Yonkers, N. Y. 


The E. S. Karoly Electrical Construction Company, Chi- 
cago. Capital stock, $12,000. Incurporators : E. 8. Karoly, 
V. Merriman and J. H. Weber. 


The Grand Island Light and Power Company. Grand 
Island, Neb.—to erect, construct, operate and maintain 
an electric iccandescent light power, etc. Capital s'ock, 
$50 000. Promoters: H. T. Julius Fuehrman, Henry C. 
Joehuk, W. H. Thompson. 


The Rushville Electric Light Company, Rushville, 111.— 
to furnish electric light and power. Capital, stock, $12,500. 
Promoters: C. W. Wainman, Jno. Foote, Chas. B. Griffith, 
J. P. Clarke, Chas. H. Wells, Jno. D. Little. 


Woven Wire Brushes. 
The Belknap Motor Company of Portland, Me., are the 
patentees and manufacturers of the best Woven Wire 
Brush on the market.—[Adr. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENI I88UED JANUARY 22, 1895 


BLECTRIC RAILROADS AND APPLIANCES. 


582,812. Trolley Wheel. Benjamin O. Paine, Millbury, 
Mass. Filed June 11, 1894. i 

582,905. Trolley Breaker. Wm. B. Potter, Schenectady, 
N. Y., assignor to the General Electric Company, 
Boston. Mass. Filed Aug. 4, 1894. 


ELECTRIC LIGHTS AND APPLIANCES. 


532,760. Incandescent Lamp. Mark H. Branin, Lynn, as- 
signor to tbe General Electric company, Boston, Mass. 
Filed April 10, 1893. 

532,797. Flash-Light Device. Tbomas H. Macdonald, 
Bridgeport, Conn. Filed April 28, 1894. 


DYNAMOS, MOTONS, BTC. 


582,776. Apparatus for Bending Armature Bars for Dyna- 
mo-Klectric Machines. Henry Geisenhoner, Schenec- 
tady, N. Y., assignor to the ‘'homson-Houston Klectric 
Company, Boston, Mass. Filed Oct. 28, 1804. 

582.782. Mar netic Brush Holder. John C. Henry, West- 
field. N. J. Filed Dec. 11, 1894. l 

582,789. Electric-Fan Motor. Joseph L. Keicher, New 
York, N. Y., assignor of one-third to Wiliam L. Bead- 
nell, same place. Filed April 26, 1894. 

532,795. Armature for Dynamo-Eleciric Machines or Mo- 
tors. Hermann Lemp, Lynn, Mass., assiznor to the 
Thomson hle.tric Welding Company, of Maine. Filed 
March 29, 1890. 

532,814. Electric Safety Device. Charles T. Penton. Chris- 
topher C. Gartiand and Patrick J. Casserly, Buffalo, 
N.Y. Filed Feb. 2, 1894. 

582,820. Machine fur Assembling Laminæ of Armatures. 
John Riddell, Schenectady, N. Y.. assignor to the 
Thomson- Houston Electric Company. Boston, Mass. 
Filed Oct. 19, 1894. 

582,821. Machiuve fur Winding Armature Colls. John Rid- 
dell Schenectady, N. Y., assignor to the Thomson- 
i Kiectric Company, Boston, Mass. Filed Oct. 
19, 1894. 

532,861 Regulator for Dynamo-Electric Machines, Louis 
Bell, Boston, Mass., assignor to the General Electric 
Company, same place. Filed Dec. 18, 1898. 

532,925. Frictional Driving Gear for Bicycle-Dynamos. 
Ernest Tilmann, New York, N. Y., assignor of one-half 
to Charles K. Lexow, same place. Filed Nov. 30, 
1594. 

533,038. commutator Brush. Maria R. Hirsch, Milwau- 
kee, Wis. Filed May 31, 1894. i 


TELEPHONE AND TELEGRAPH APPARATUS. 


532.769. Call Generator Connection. Frank B. Cook, Chi- 
cago, III., assignor to the American Bell Telephone 
Company, Boston, Mass. Filed Nov. 27, 1894. 


532,979. Telephone Transmitter. William A. Mason, 
Sumter, S. C. Filed Oct. 26, 1891. 
533,015. ‘Telephone switching Apparatus and Circuit. 


Joseph J. O'Connell, Chicago, 111., assignor to the 
American bell Telephone Company, Boston, Mass. 
Filed May 1, 1894. 


MISCELLANEOUS. 


532,790. Electrical-Display Apparatus. Joseph L. Ketcher, 
New York, N. Y., adsig nor of one-third to William L. 
Beadnell, same place. Filed April 26, 1894. 

582,706 Electrical Conductor. Edward D. Lewis, Savona, 
N. Y. assignor of two-thirds to Fred S. Lewis. Lewis 
H. 11111, Adelbert D. Dusinderre, Horatio 8. Johnson, 
Charles A. Van Housen. and Charles W. Gillmer, same 

ace. Filed June 16, 1894. 

532.7 Klectrically-Operated Clutch. Thomas H. Mac- 
donald, Bridgeport, Conn. Filed April 28, 1894. 

582,826. Galvanic Battery. Charles B. Schcenmehl, 
Waterbury, Conn., assignor of one-half to Clark M. 
Platt, same place. Filed Nov. 14, 1893. 

532,838. Electric Welding Apparatus. Kllhu Thomson, 
Lynn, Mass., assignor tothe Thomson Electric Weld- 
885 Company. of Maine. Filed Aug. 13, 1889. 

532.889. Electric Meter. Elihu Thomson, Swampscott, as- 
signor to the General Electric Company, Boston, Mass. 
Flled Aug. 10. 1894. 

532.860. Kleciric-Aluarm Mall Box. Edward C. T. Belding, 
Chicago, Hil. Filed Fe, 17, 189+. 

582.868. Electrical Annunciator. Joho 8. Bull, New York, 
N.Y. Filed April 23. 1894. 

582,909. Electric Stove. Charles E. Roehl, St. Joseph, Mo. 
Filed Jan. 4. 1894. 

582,978. Screw- Press for Forming Insulators. Seraphin 
Cribs, Brooklyn, assignorto William Brookfield, New 
York, N. Y. Filed Sept. 6, 1894. 
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NEW YORK, FEBRUARY 6, 1895. 


N. E. L. A.—The next annual meeting of the 
National Electric Light Association will be 
held at Cleveland, O., February 19-21, 1895. 
Every concern interested in either lighting or 
railway work should be represented in the 
membership of this body, and should have at 
least one representative at the Cleveland meet- 
ing. The Secretary is Mr. Geo. F. Porter, 136 
Liberty street, New York. 
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EDITORIAL NOTES. 


Modern Theories In our issue for January 9 


as to we reprinted from the Engi- 
Electricity. neering Magazine Prof. 


Henry A. Rowland’s article on Modern Theo- 
ries as to Electricity,” and editorially commented 
upon it, calliug attention to some of the radical 
differences between his opinions and those held 
by Prof. Oliver Lodge as expressed in his work, 
Modern Views of Electricity.” We also ques- 
tioned the sufficiency of the Vortex Theory of 
Magnetism,” as held by Kelvin, Maxwell and 
others, and asked for more light on this perplex- 
ing question. In our ignorance of the subject, 
it seemed to us that the observed facts contro- 
verted the idea that magnetism could in any way 
be a kinetic phenomenon as the vortex theory 
would seem to imply. It seemed to us that if it 
were kinetic, then the presence of a magnetic 
substance in a magnetic field should constitute a 
drag upon that energy which would require a 
constant supply of energy from without to 
maintain it at undiminished strength. This re- 
tarding effect on the vortex would be entirely 
separate and apart from that which might be at- 
tributable to molecalar friction or to hysteresis, 
and would, it seems to us, have to be provided 
for in any kinetic theory of magnetism. As a 
matter of fact, however, in a permanent magnet, 
be it either of highly tempered steel or of the 
softest iron, the magnetism seems to remain un- 
impaired in strength as long as work is not done 
on the metal to discharge it. We are speaking 
now of magnetism as evinced in ferric sub- 
stances. In non-ferric substances such as air, 
the phenomenon would seem to be clearly kinetic. 
requiring a constaut expenditure of energy to 
maintain it even in air, buta still greater expend- 
iture in the presence of magnetic substances 


which act as a drag on the supposed vortex. 
Thus in the phenomena of heat which is gener- 
ally believed to be kinetic and due to molecular 
vibrations, we find all other cooler substances 
acting as a drag upon these vibrations until they 
and the originally hotter body have both been 
brought to the same temperature. According to 
Kelvin’s theory of matter, the atoms are tnem- 
selves nothing but vortex rings of the ether. It 
postulates a frictionless medium, else these vor- 
tices would themselves die out, and we would 
have the phenomenon, which is contrary to expe- 
rience, of the destructibility of, matter. But 
however difficult it may be for us to accept this 
theory of matter, and it seems thus far to be the 
most tenable of any yet presented, let us assume 
that matter has this construction—and there is no 
difficulty in the assumption—still we are met by 
the fact that one kind of vibration of this vortex 
matter, such as heat, is capable of retardation, 
and so are all forms of radiant energy when im- 
pinging upon matter. How theu can magnetism, 
if a phenomenon of the same order, be ex- 
plained? It is not enough to advan, e the theory 
of molecular magnets any more than it is enough 
to advance the theory of molecular vibrations as 
the source of sensible heat—the question still 
remains, what maintains thuse conditions and 
how do they in the case of the molecular magnet 
produce the observed phenomena? A theory 
that magnetism is entirely static would seem to 
fill tue requirements more. fully, and while the 
explanation would nut be ultimate any more: 
than are the current explanations of electro- 
static attractions and repulsions, it would bring 
the two into the same order of phenomena, and 
do less violence to our accepted theory of the 
conservation of energy than the vortex theory 
does, as we understand it. 

In the issue before referred to, we expressed 
our misgivings with considerable diffidence, as- 
suming that they were due entirely, or at least 
largely, to the insufficiency of our grasp of the 
theory rather than to the insufficiency of the 
vortex theory itself. We had hoped for our 
own benefit, as well as for that of many of our 
readers, that Prof. Rowland would clear up the 
difficulty for us—at least in part—and we ad- 
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dressed him a personal letter on this subject, but 
as we go to press have heard nothing from him. 

It seems, however, that we are not alone in our 
perplexity, for during the past, two or three 
weeks we have received a number of communi- 
cations from men who stand high in electrics 
who are in the same mental_ darkness on this 
point as ourselves. 

In this issue, we reprint from the London 
Electrician of January 18 a communication 
from Dr. Oliver Lodge himself, who in review- 
ing Prof. Rowland’s Paper raises very much the 
same questions that we did in our review of Jan- 
uary 9th. In regard to Prof. Rowland’s theory 
of the earth’s magnetism, which is but a corol- 
lary of the general vortex theory, Dr. Lodge 
quotes the author thus: 

“To account for the, earth’s magnetism, we 
must suppose the ether to have such properties 
that the revolution of ordinary matter in it pro- 
duces magnetism.” “The ether must 
also account for the earth’s magnetism. If we 
assume that magnetic lines of force are simple 
vortex filaments in the ether, we have only to 
suppose that the ether is carried around by the 
rotation of the earth, and we have the explana- 
tion needed. The magnetism of the earth would 
then be simply a whirlpool in the ether.” 

Upon this he makes the following comment : 

% Now these statements are full of more than 
doubtful hypotheses. [Italics ours. ED. ] First, 
that magnetism is certainly due to rotation of 
something, which, although Thomsonian and 
Maxwellian, has never been proved, next, that 
rotating ether is the necessary and sufficient 
whirling material, whereas all that is known is 
that rotating electrification is sufficient; and 
lastly, that the spinning of matter on its axis, 
magnetizes it, against which may be adduced a 
crowd of specially-directed experiments, all of 
them having had a negative result.” 

And further along he says, in speaking of 
Prof. Rowland’s adhesion to the vortex theory 
of magnetism : It may be assumed as probable 
that he had strong reasons for this orthodox 
Maxwellian belief, and it would be interesting to 
know them.” 

This, it will be observed, is exactly the position 
which we assumed a month ago. | 

While it is too much to expect at this time an 
ultimate theory of magnetism that will be accept- 
able to all, it is only by discussions such as 
Prof. Rowland’s Paper has called forth, and is 
likely to call forth, that we can hope to approach 
more closely to the desired end. 

Personally, we had hoped to see these great 
questions, What is electricity P What is magnet- 
ism? What is the ether ? brought up before the 
Electrical Congress at Chicago. We believed that 
although no definite answer could be expected in 
the present state of our knowledge, still an open 
discussion would have resulted in a more definite 
understanding of where science stands to-day on 
this vital question; that even though no ulti- 
mate and satisfactory statement could have been 
made, it would have given us a new datum from 
which to build toward that which would be 
more satisfactory. That opportunity, hus passed 


by, but another one will be presented at the 
Paris Exposition, and it is to be hoped that 
preparation for the final discussion may be 
made by a free interchange of thought through 


the electrical press during the intervening time. 


& & * 


The Hopeless The friends of General 
Case of Electric, or rather those 
General Electric, who are still making apol- 
ogies for that rotten concern, tried to excuse 
away the slump to 29%, which its stock took a 
week ago, on the ground that it was in anticipa- 
tion of an unfavorable decision in the Bate Re- 
frigerator case. A purchase of some 2, 500 shares 
at a very low figure by Boston parties sent the 
price up a point or two, but it could not hold at 
this and has been below 29 part of the past week. 
At one time it touched 28}, and is going still 
lower before long. Monday has come again and, 
as predicted in these columns last week, there is 
still no decision in the Bate case, and this must go 
over now until after the February recess. The 
sales in General Electric during the past week 
exceeded those of every other stock except 
American Sugar, being a very good second, how- 
ever 102,900 for the former as against 126,979 
for the latter. ln point of decline, however, 
General Electric refuses to take second place to 
any other stock. Its only competitors in the 
downward scale among the more active stocks 
were L. and N. with a decline of g. Distitlers $ 
and Southern Ry. pref. 4. General Electric 
made a net loss of 84 or nearly three times as 
much as the combined slump of the other 
three. 

The apologists for G. E.—apologists for rev- 
enue only, for there is no apology for the exist- 
ence of this frand—attempt to account for this 
showing by the general disturbance of the money 
market and the uncertainty in regard to a new 
bond issue. But why should G. E. decline 34 
while nearly every other stock of importance on 
the list advanced ? 

There are two very plausible excuses for this 
slump, which is larger relatively than it is in- 
trinsically, viz., the gradual approach of the an- 
nual statement, which must either be falsified or 
else show the utter worthlessness of the stock or 
the too evident desire of the Board of Directors 
to get under cover before the crash comes, as 
evinced in the extraordinary resolutions which 
they passed and which we published in the last 
issue. 

Anything more inane or transparent than these 
resolutions would be difficult to conceive of and 
the public was not slow in catching on. But des- 
perate cases require desperate measures, and 
when the penitentiary stares a criminal in the 
face there is no straw too small for him to clutch 
at in his vain endeavor to escape the just penalty 
of his crimes. 

Consumption is regarded as a surely fatal dis- 
ease. Its course is marked by spurts of apparent 
improvement followed by relapses, each one of 
which is worse than the preceding. Down, down, 
and further down the patient sinks until death 


relieves him of his mortal cares. Is not this a 
correct diagnosis of G. E.? 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


HAS MR. TWOMBLY GOT ENOUGH P 


It was stated last week in several of the daily 
papers that Mr. H. McK. Twombly had unloaded 
a large part of his G. E. holdings, and that this 
caused the conspicuous weakness of the stock. 

Of all the legs in the G. E. Company, those of 
Mr. Twombly have been the longest and most 
elastic. It has been said by those who ought to 
know that he lost over $1,000,000 on the decline. 
If at last he can see the actual situation of the 
company, he may save a part of his large for- 
tune. 

yY K * 
Oh, Musha! Musha ! 


Our esteemed contemporary, the Electrical Re- 
view, in its last issue mentions by name some of 
those that ELECTRICITY ina previous issue referred 
toas having too much self-respect to continue 
patronizing a sheet that descends to Baxter street 
methods. We quote verbatim : 

“Four well-known houses—the Armington & 
Sims Engine Company, the McIntosh & Seymour 
Engine Company, the Okonite Company, Lim- 
ited, and the Law Battery Company—have dis- 
continued their advertisements in the Electrical 

World. The impertinent circulars issued from 
that office did it. The proprietor, W. J. John- 
ston, with a record of three failures in the past, 
with a sawdust periodical in the present and a 
challenge ringing in his ears to produce a few 
paying subscribers, sends out a pathetic card 
headed : 

u e 'Tis the wounded bird that flutters.’ 
“ Poor flutterer !” 


Other people better fortified in every way than 
Pndd’nhead Johnston have found that the pub- 
lic be damned policy” didn’t work. Mr.—no, 
beg pardon—Pudd’nhead Johnston is likely to 
learn that when a man goes around town with 
his coat tails trailing on the ground, crying 
There's not a gossoon in the village dare tread 
on the tail o me coat,” it is very likely to be 
trodden on in time to interrupt the refrain, ‘‘ and 
mush, mush, mush tooria laddie, and a mush, 
mush, mush toori a lay all the eggs in one basket. 


* & 


A generally well-informed Jersey City paper 
states that the General Electric Company intenas 
to remove the Harrison, N. J., branch of its 
lamp department to Lynn, Mass. ELECTRICITY 
predicted some months ago that the establish- 
ment at Harrison would soon be closed. This 
adds another to our predictions concerning G. E. 
that have been fulfilled. The writing at Bel- 
shazzar’s feast was not plainer to Daniel than the 
drift of G. E.’s concerns to ELECTRICITY. 


& K * 
Mr. A. J. De Camp will be looking after his 


probable election to the Philadelphia City Coun- 
cil during Convention week, and will be one of 


the old-timers missed at the Cleveland meeting. 


x XK * 
Ir certainly was not a daily paper attack that 
played the mischief with G. E. last week. 


American Institute of Electrical Engineers. 
POSTPONEMENT OF FEBRUARY MEETING. 


We are informed by Mr. R. W. Pope, secre- 
tary, that on account of dates conflicting with 
the Convention of the National Electric Light 
Association at Cleveland February 19, 20 and 21, 
the regular monthly meetings of the Institute at 
New York and Chicago have been postponed 
from February 20 to Wednesday, February 27, 
1895. 

The paper to be presented on the latter date is 
by Mr. H. Ward Leonard, entitled ‘‘ Notes on 
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Recent Electric’l Engineering Development*in 
France and England,” being the results of the 
author’s personal observation in electric light, 
railway, central station and underground practice. 

The usual notices will be mailed in advance of 
the meeting. 


National Electric Light Association Con- 
vention. 


The following have been added to the papers 
and topics heretofore furnished for the Cleveland 
programme: 

Paper: ‘‘A New Method of Measuring Illu- 
mination,” by Professors E. J. Houston and A. 
E. Kennelly. 

Topic: ‘* Underwriters’ Rules vs. National 
Electric Light Association Rules.” 

Topic: ‘‘ Practical Demonstration of Protect- 
ing Lines from Lightning,” by A. J. Wurtz. 

The entire programme for the Cleveland Oon- 
vention is now completed and only awaits the ap- 
proval of the president. It will doubtless appear 
in the next issue of this paper. 


In the interests of those who wish to attend the 
N. E. L. A. Convention, arrangements have 
been completed with the New York Central and 
Hudson River Railroad Company for a special 
train of the Wagner vestibule, parlor, dining 
room and buffet cars, leaving Grand Central 
Depot, 42d street, New York, at 9:30 a. M. Mon- 
day, February 18, ranning as second section of 
the fast mail on the following schedule: Leav- 
ing New York 9:30 a. M.; Albany 1 P. M; Utica 
3:17 P. M.; Syracuse 4:40 P. u.; Rochester 6:30 
P. M.; Buffalo 7:25 p.m. (Central time); Erie 
9:33 P. m. (Central time); arriving at Cleveland 
11:55 P. M. : 

Seats can now be secured on this train by ap- 
plying in person or by letter to the office of the 
National Electric Light Association, 186 Liberty 
street, New York. 

A special rate has been granted (on certificate 
plan) of a fare and one-third from all points in 
the United States east of the Mississippi River, 
Peoria and Chicago, III., to Cleveland. To ob- 
tain this rate it is necessary in purchasing going 
ticket to ask the ticket agent for a certificate, 
which, when properly viséed and indorsed at 
Cleveland, will entitle the purchaser to a one- 
third fare returning. 

That the best results may be obtained it is 
very desirable that delegates should make their 
application for space on the New York special at 
the earliest possible moment. 

The following gentlemen have charge of trans- 
portation in their respective districts, and appli- 
cation can be made to them for all information: 

A. C. Shaw, 620 Atlantic avenue, Boston. 

H. A. Cleverly, 1018 Chestnut street, Philadel- 
phia. 

E. H. Heinrichs, Westinghouse Electric Com- 
pany, Pittsburg. 

E. L. Powers, Monadnock Building, Chicago. 


The Brooklyn Electrical Society's Smoker.“ 


The electrical smoking concert of the above 
society, on Thursday night last, was a very 
pleasant affair, and though begun in smoke and 
carried through amid the fumes from corn-cob 
pipes, cigars, cigarettes and congeneric stock, 
yielded substantial enjoyment to about two hun- 


dred of the brightest young men in the city. 

President Burling opened the proceedings with 
a few remarks, and was followed by Arthur A. 
Fisk, chairman of the Entertainment Commit- 
tee, who in a humorous speech welcomed the 
crowd to all the amusement they could obtain 
from what the committee had provided for their 
benefit. 

Under the direction of James H. Mason, 
“Funny Things from the Phonograph” were 
given. Then came ‘‘The Sheehan Boys,” John 
T. and Dan, and their comic songs and parodies, 


ELECTRICITY. 


which were repeatedly encored. Others who 
entertained the audience during the evening 
were Thomas A. Ballantyne, the humorist; 
George J. Gaskin, the Brothers Murray, May 
Alpine and Harry W. Wright, of Harrigan’s, 
who sang selections from McSorley’s Inflation.“ 
A vote of thanks was given to the talent, whose 
services were given gratis, and A Night Cap 
for All” concluded what was pronounced by 
every participant ‘‘ A night well spent.” 

The smoker ” was “given as one of a series of 
entertainments to raise funds to open club rooms 
where members of the society can meet in sociul 
as well as educational intercourse, and to make 
such rooms a headquarters for electrical men in 
Brooklyn. 


Explosion at Brinton. 


On Saturday last a laborer at the Brinton 
Works of the Westinghouse Company held a 
lighted match in the bunghole of an old barrel 
to see what was in it. It had contained alcohol, 


and enough was left to make a terrific explosion. 


The man was killed and two others seriously 
injured. 


Obituary. 


The electrical fraternity will be shocked to 
learn of the death at Washington, D. C., on 
January 23 of Mr. Rudolph Eickemeyer, whose 
name is so well known in connection with nu- 
merous important inventions relating to the 
electrical industry. While Mr. Eickemeyer’s 
health had for a Jong time been impaired—he was 
a great sufferer from asthma—his friends 
had at no time been alarmed at his condition, 
but in the hope of finding relief he was on his 
way to the South. He had stopped over at 
Washington for a few days on a matter of busi- 
ness connected with the Patent Office when his 
trouble took on a serious turn and the end came 
as announced. 

Mr. Eickemeyer was a Bavarian by birth, but 
came to this country in 1850, settling in Yonkers, 
N. Y., where he established a tool repairing 
shop. The faculty of invention was strongly 
developed in his nature and he soon found both 
fame and fortune in the exercise of this faculty. 
Among his earlier inventions were improvements 
in the manufacture of hats. A machine for 
making leather hat bands, now widely used; a 
sewing machine for sewing these same bands into 
the hats, and hat blocking machines and bouncers 
were the chief of these, from which he received 
large royalties. 

With the advent of electrical development he 
turned to this ab an inviting field, and the Eicke- 
meyer method of winding for motors and dyna- 
mos was received with great favor. In connec- 
tion with Stephen D. Field he developed many 
improvements in electric car equipments, one of 
which, following steam locomotive practice, con- 
sisted in driving both axles from the same motor 
by connecting the two drivers by means of paral- 
lel motion connecting rods. He was an indefati- 
gable worker and his inventions in the electrical 
line alone are too numerous to mention in this 
connection. Some of them were of extreme 
originality and have failed as yet to meet with 
favor, but others have possessed such unques- 
tioned merit as to stamp him as an inventor of an 
original and high order. A widow and six 
children survive him. 


Two novel applications of the electric heater 
have been made in London. One is a wheat 
dryer in the form of a wooden box containing 
nineteen electrically-heated plates, which are 
maintained at about 200 degrees F. Air is forced 
over these plates by a blower, coming out at 
about 150 degrees F. The second novelty con- 
sists in applying electrically-heated plates to the 
top and sides of the case of steeple clocks, by 
which the accumulation of snow and ice on the 
face is prevented, and the movements of the 
hands are protected from the interference which 
would take place from this cause. 
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(From our London Correspondent.) 


THE CHLORIDE BATTERY LITIGATION. 


I am pleased to be able to state that the dis- 
putes which were likely to lead to lengthy and 
expensive litigation between the Electrical Power 
Storage Company, ‘Chloride Electrical Storage 
Battery Company, Limited, and the Electrical 
Construction Company, Limited, have been set- 
tled on mutually satisfactory terms. Under the 
agreement which has been arrived at the Chloride 
Company continue to make and sell their bat- 
teries as heretofore. 


THE ARO LIGHT. 


Prof, Silvanus P. Thompson delivered the 
second of his Cantor lectures on The Aro 
Light” on Monday, January. 21, before the So- 
ciety of Arts. He dealt more particularly on 
this occasion with the optics of the electric are, 
Most of the total light, he said, is given off from 
the crater, less than 10 per cent. coming from 
the peak. The crater may be regarded as a flat, 
self-luminous area. If it could be seen in such a 
way that the peak never came between it and the 
eye it would give the greatest light when looked 
at perpendicularly and the least when the line of 
vision was parallel with its surface. But the 
shadow of the peak has to be reckoned with, and 
it is found that the light given off is directly pro- 
portional to the area of crater actually exposed 
to view, being greatest at an angle of 40° or 50°. 
In the middle of the crater there may sometimes 
be discovered with the unaided eye a nebulous 
patch, rather whiter than the rest, which seems 
to be in motion. By the use of appropriate arti- 
ficial means this patch may be seen as a comma- 
shaped object, which rotates around the crater at 
very varying speeds and not always in the same 
direction. It is a question whether this is a true 
physical rotation of the flame or only an optical 
effect. As to the efficiency of the arc regarded as 
a means of transforming energy into light, the 
lecturer said that of all the rays given off by it 
only 20 or 25 per cent. are visible to the eye, the 
rest of the energy consumed is transformed into 
heat. The light from an alternate current arc is 
more equally distributed than that from a con- 
tinuous current arc. As to the comparative ef- 
ficiency of alternate and continuous arc lights, he 
thought it wrong to suppose there would be any 
difference between the two if the same amount 
of energy were consumed under equal condi- 
tions. 

LECTURE BY PROF. DEWAR. 

At the Royal Institution on Friday, 18th ult., 
Prof. Dewar, F. R. S., delivered a discourse on 
„ Phosphorescence and Photographic Action at 
the Temperature of Boiling Liquid Air.” The 
lecturer showed a number of experiments prov- 
ing that bodies which at ordinary {temperatures 


are very faintly, if at all, phosphorescent, glow 
very brightly if, after being cooled to the tem- 
perature of boiling liquid air they are™stimu- 
lated in the light of an electric lamp. Among 
the substances he experimented upon were cot- 
ton-wool, feathers, flowers, egg-shells, quinine, 
acetic acid, and some of the complex platino- 
cyanides, the latter giving very brilliant effects. 
He proved experimentally that the stimulating 
power of the eiectric lamp lies chiefly, if not al- 
together, in its ultra-violet rays, and he showed 
the curious fact that the luminous and heat rays 
are able to dissipate the luminosity of a phos- 
phorescing body in those parts upon which they 
have fallen. 


The New Westinghouse Works. 


The new factories of the Westinghouse Com- 
pany at Brinton are assuming a business-like 
aspect. Manufacturing is being done already on 
a large scale, and one, day last week over 100 
motors were loaded and;shipped. 
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The Microphone or Battery Telephone 
Transmitter—The Footfalls of a Fly Made 
Audible to Human Ears -The Great Ser- 
vice Rendered to Science by this 8imple 
Invention. 


BY NELSON W. PERRY, E.M. 


I have pointed out that the principle underly- 
ing telephonic transmisson was an electric our- 
rent varying in strength in exact harmony with 
the sound waves which are to be reproduced. In 
the magneto instrument described in Chapter IX 
the vibration of an iron diaphragm before a 
magnet carrying a coil of insulated wire was 
used to generate this current. The same results 
can be produced more efficiently, however, if we 
generate a steady current in a battery and 
then cause this to vary in strength by adding to 
and taking away from the line some of its resist- 
ance. Prof. Hughes in trying some experi- 
ments to find a method of readily varying the 
resistance of an electrical circuit, filled a glass 
tube of about 8 inches in length with bronze 
powder. The ends of this tube he closed by 
means of dense gas retort carbon plugs, so that 
the metal powder was pressed gently together. 
The wires fastened to the carbon plugs formed a 
closed circuit with a battery and a galvanome- 
ter. So long as the tube was untouched the 
galvanometer needle remained stationary—indi- 
cating the passage of a perfectly steady and un- 
varying current. But when grasping the two 
ends of the tube in his hands he exerted a pres- 
sure or pull, the needle showed a deflection 
either in one direction or the other. This could 
only be attributed to an infinitesimal elongation 
or compression of the tube, due to the manual 
force applied. Placing this same tube upona 
resonance box and inserting a telephone re- 
ceiver in the circuit, he found that words 
spoken into the resonance box could be 
distinctly heard in the telephone. In other 
words, the sound vibrations imparted to the res- 
onance box had modified the resistance of his 
tube in such a way that the current which was 
passing through it was modified in like manner, 
and this undulatory current was translated back 
into sound waves by the telephone which corre- 
sponded in every particular except volume with 
those which originally gave rise to them. Prof. 
Hughes had invented the microphone. After 
the principle that a very slight variation in the 
pressure between contact surfaces war sufficient 
to vary an electric current within the limits of 
delicacy of the telephone to detect was discov- 
ered, and that sufficient variation in pressure 
could easily be produced by sound waves, a 
thousand different forms of microphones sprang 
into existence, and in fact that which had previ- 
ous to Prof. Hughes’s discovery been regarded 
as 80 impossible of attainment as to make it 
seem almost a waste of time to experiment on 
proved afterward to be the simplest thing 
in the world. Prof. Hughes himself showed 
that three wire nails, arranged as in Fig. 1 so 
that the current passed from one to another by 
means of a third lying across the two, if placed 
on a sounding board were an efficient micro- 
phone. It seems, too, that we cannot throw a 
mass of metallic rubbish together even in the 
most careless and haphazard manner but that it 
will, if connected in an electric circuit with a 
telephone, transmit articulate speech if spoken 
to. It required no new device after the princi- 
ple was discovered to make tbat principle oper- 
ative. The Morse telegraph sounder if adjusted 
to very light touch is itself an excellent telephone 
transmitter, and so would have been Reis's 
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transmitter, described some weeks ago, had not 
the pressure of the contacts been purposely 
made so light that at every vibration of the dia- 
phragm the contact became broken. In Reis's 
time, however, there was no instrument delicate 
enough to detect these slight variations in cur- 
rent. Had there been, it seems extremely 
probable thatto him rather than to Hughes would 
the discovery of the microphone been accredited. 
It remained, however, for the telephone to make 


the recognition of these slight variations possi- 
ble, and the microphone has in turn contributed 
much tothe efficiency of the telephone—espe- 
cially where long distances are involved and 
where volume of sound is essential. 

The microphone, therefore, is simply a con- 
tact between two conducting substances, the re- 
sistance of which is caused to vary by the sound 
waves which agitate them. Ifthe vibrating perts be 
very light, the instrument will be very delicate 
and respond to sounds entirely inaudible to the 
human ear. If on the cther hand they be 
heavy, or they be held against each other with 
some pressure, they will respond only to the 
louder sounds. If the instrument is so delicate 
as to break contact from the vibratiors to which 
it is exposed, it cannot be used to transmit 
those sounds, but in many cases it is desirable to 
make the instrument as delicate as possible. For 
this purpose the moving contacts are placed 
upon @ sensitive sounding board, so as to mag- 
nify the disturbance as much as possible. Where 
extreme delicacy is required, nothing better in 
the way of a sounding board can be devised 
than a thin pine board, and the thinner the 
better. 

Now as to the material of the contact pieces. 
While the broad statement that anything that 
will conduct electricity may be used is entirely 


true, there is still a great choice, and of all known 
materials carbon is found to be best. If two 
small carbon rods be glued to a pine board and a 
third rested lightly upon these two, and the 
whole connected up with a battery and telephone 
as in Fig. 1,8 microphone of extreme delicacy 
will have been constructed. If all the parts be 
very light, such an instrument will be too deli- 
cate for the transmission of speech, simply be- 
cause the vibrations of the board due to the voice 
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will cause the riding piece to hop and break con- 
tact. If this should be found to occur, it is 
only necessary to replace the light riding piece 
with a heavier one. 

Another and more convenient, snd still very 
delicate, microphone is illustrated in Fig. 2. E 
is a square pine block carefully planed, and var- 
nished if desired. Its dimensions may be 3 
inches or 4 inches square and 3 to ? inch 
thick. Nailed to the back of this is a light 
pine wood frame upon the back of which is 
glued a pine board D. about 4 inch thick. At 
tached to the face of this are two carbon blocks 
about $ inch square aud }inch thick. These are 
represented by B and C. Between these two 
blocks is placed a light carbon pencil A, tapered 
at both ends and fitting loosely into conical 
recesses cut into Band C. These latter blocks 
are then connected in circuit with a galvanic cell 
H and a telephone G as shown. 

If the parts be made of the dimensions given, 
this instrument will be tou delicate for the trans- 
mission of any sounds louder than the softer 
whispers, but a watch placed on the base Æ will 
sound something like atrip hammer over a circuit 
hundreds of miles iu length, and the soft musi- 
cal ring of the mainspring, which perhaps few 
have ever heard before, will be plainly audible. 
It is said that the tread of a fly may be distinctly 
heard under such conditions, and I see no reason 
why that should not be true if the parts of the 
apparatus be made light enough and other 
sounds entirely excluded. 

Another type of microphone, known as the 


“ Hunning,’ is shown in Fig. 3. This consists 
simply of two thin metal diaphragms set up in a 
wooden or other non-couducting frame, with the 
space between the two diaphragms fiiled in with 
finely granulated carbon or graphite. These 
granules are usually about the size of a small pin 
head. The electric current is caused to pass 
from one diaphragu. to the other through the 
granulated carbon, which normally hasa high 
resistance. So long as the two diaphragms re- 
main perfectly still this resistance remains per- 
fectly constant, but if one of the diaphragms be 
spoken to it will be set in vibration by the sound 
waves, and this vibration will alternately bring 
the carbon particles into greater and less inti- 
mate contact with each other, thus varying the 
resistance and the strength of current that will 
flow. This typeof microphone has some marked 
advantages for transmitting conversation. In 
the first place it is exceedingly delicate, and will 
readily transmit whispers, while at the same time 
it will transmit the loudest noises without danger 
of breaking the circuit, which I have pointed 
out would be fatal to the transmission of speech. 
It has great range. It has the disadvantage, 
however, when constructed as shown, of becom- 
ing less and less serviceable with use. This is 
due to the eventual packing of the carbon par- 
ticles. When this occurs, however, it may be 
brought back to its original sensitiveness by 
simply inverting it, or shaking it a little so as to 
loosen the pack. A very large variety of tele- 
phone transmitters are made on this principle. 
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Among the best known of these are the long dis- 
tance trausmitters used on the American Bell 
Telephone lines between Boston and New York 
and Chicago. In these the packing tendency is 
entirely overcome. 


Still another type of microphones is that rep- 
resented by the Blake transmitter, which has 
heretofore been used almost exclusively by the 
telephone companies throughout the United 
States. This is an adjustable microphone, 
which for a given adjustment has a somewhat 
limited range, but which is capable of any ad- 
justment desirable, so as to adapt it to the ser- 
vice required. The instrument as installed by 
the American Bell Telephone Company looks 
somewhat more complicated than it really is, 
but could not be reproduced by the amateur 
unless he had more facilities for manufacture 
than he usually possesses. I will describe one, 
however, that I have frequently constructed for 
myself out of ordinary materials at home, and 
which works admirably in every respect. 


In the first place, take a square block of wood 
about 4 inches square and an inch thick. In the 
center of this bore a hole half an inch in diameter 
clear through, and then cut away on one sidea 
conical or bell-shaped area to concentrate the 
sound waves. This is shown in section in Fig. 4. 
Out out a circular disk of ferrotype plate about 
24 inches in diameter, and after having scraped 
off the enamel in the center, sulder on a metal 
point, as shown at Æ in section and plan in Fig.5. 
To the edge of the disk also solder the end of a 
fine insulated copper wire—having, of course, 
previously cleaned the disk at that point for this 
purpose. Then buy at the drug store about 8 
inches of soft rubber tubing 4 inch or less in ex- 
ternal diameter, and slitting it longitudinally 
along one side, stretch it somewhat tightly around 
the circumference of the disc just as you would 
apply a braid to the edges of a piece of cloth, and 
sew the two ends together so as to keep the rubber 
in place. The wire H, Figs. 4, 5. 7, may be 
brought out through a little hole punched in the 
tubing for that purpose, or, better, at the point 
where the two ends of the tube come together. 
The object of this rubber braid is, first, to dampen 
the vibrations at the circumference of the dia- 
phragm, aud, second, to form an elastic cushion for 
the diaphragm when it is placed in position on 
the block. This diaphragm is then placed cen- 
trally on the reverse of the block, as shown in 
Figs. 4, 6 and 7, in which similar parts are lettered 
alike. Æ is the point or boss. O is the rubber 
tube. | 

To hold the diaphragm in position, mount a 
short piece of heavy clock-spring M on the block. 
Cover the end of this which is to bear on the dia- 
phragm with a short length of rubber tubing, 
and then screw it down sufficiently so that it will 
hold the diaphragm fairly tight in place. It 
would be better if this finger was made of some- 
thing considerably stiffer than a clock-spring, as 
its pressure must be firm. All the elasticity re- 
quired will be given by the rubber cushion on 
its bearing surface. . 

We must now have a carbon anvil, whose 
pressure againgt the contact point Æ can be regu- 
luted at will. This can be conveniently made as 
follows: Procure an empty pistol cartridge shell 
and cut it off to about half its length (A, Fig. 8). 
Cut off a piece of clock-spring about 2} inches 
long B, and solder one end of it to the back of 
the cartridge. This will make a holder for the 
carbon button attached to a flexible arm. Drive 
into the bottom of the cup A about inch of lead 
in order to give it inertia, and then force into it 
a carbon button C. Draw over the arm B a 
section of soft rubber tubing, shown at P in Figs. 
4 and 7, and mount the whole on the block, as 
shown in the same figures, in such a way that of 
its own weight the carbon button C will not come 
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in contact with the point E. This may be ac- 
complished even after the spring is mounted by 
bending back the spring so that it will acquire a 
sufficient set to hold the button away. Then con- 
struct on the block a light wooden bridge Q, 
Figs. 4, 6 and 7, spanning the diaphragm and the 
spring, and in the center of this bridge insert an 
ordinary wood screw L, so that when screwed 
down it will press on the rubber covered spring 
about 3 the distance between the anvil and the 
other end of the spring. Fig. 6 shows a section 
of this bridge and screw, Fig. 7 a plan of the com- 


pleted microphone, and Fig. 4 an elevation of the 
microphone on a plane passing through the 
spring, anvil, contact point and finger M. 

By screwing in or out the screw L the normal 
pressure of the carbon batton Cupon the point 
E may be made anything desired, so that the 
transmitter may be readily adjusted either to 
whispers or loud shouts. By attaching a copper 
wire K to the end of the spring the microphone 
may be easily connected in circuit with a battery 
and telephone. The course of the current will 
be through the wire K, spring, anvil 4, carbon 
button C, contact point E, diaphragm, and wire 
II, or in the reverse direction. 

The object of placing the rubber tubing on the 
spring is to dampen any vibrations that might be 
set up in it by the diaphragm when in use, and 
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the object in adding lead to the cup is, as before 
stated, to give this sufficient inertia, without 
which the action would be less satisfactory. 

This particular feature of the instrument is of 
historical interest. During the celebrated Draw- 
baugh litigation, in which the endeavor was made 
to show anticipation by Drawbaugh of the tele- 
phone invention and its various adjuncts, a micro- 
phone of the Blake type, purporting to have been 
made and used prior to the issue of Blake’s pat- 
ent, was brought in evidence. The Bell people 
met this by the claim that the instrument in 
question was merely a copy, and that in copying 
from Blake he had omitted the soul of the inven- 
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tion. viz., giving the anvil inertia by weighting 
it. The Blake patent has now expired, so that 
instruments such as the ones described may be 
made by anyone without liability or danger of 
infringing. 

In the next chapter I expect to describe the 
methods of connecting up the transmitters, re- 
ceivers and call-bells for service such as is re- 
quired on private lines. 


The Best Metal for Field Magnet Frames.* 


BY ALTON D. ADAMS. 


Cast-iron, cast-steel and wrought-iron being 
the materials at our command for field magnet 
construction, it is an important question to the 
engineer and manufacturer which will produce 
a dynamo of given capacity, speed, efficiency 
and working qualities at the least cost. 

I am not aware that any of the works on dyna- 
mo construction attempt a definite answer to this 
question, and the practice of builders is by no 
means uniform. Economical points of saturation 
requiring about the same magnetizing force per 
unit of length in each metal, are for cast-iron a 
little under 40,000, cast-steel, 70,000 to 80,000, and 
wrought-iron about 90,000 lines per square inch. 

The cost of cast-steel is fully equal to that of 
forzings in simple shapes, and as it lies between 
cast and wrought iron in magnetic qualities, the 
cost of machines made with it will be between 
those of cast and wrought iron. A comparison 
will therefore be made between the cost of the 
latter two. 

To be fairly compared, machines of different 
materials must be equal as to magnetic flux in 
field and armature cores, ampere-turns on arma- 
tures, field ampere-turns required in air-gaps and 
as nearly as possible in magnet frames, watts used 
in windings, and be of the same capacities and 
speeds. 

Taking wrought-iron at a saturation of 90,000 
and cast at 40,000 lines per square inch. the sec- 
tion of an equivalent cast will be two and one- 
quarter times that of a wronght frame, and as 
the length of the cast-iron frame must be a little 
greater to give enough winding length, its weight 
will be about two and one-half times the wrought. 
A saving is thus at once made in favor of the 
wrought magnet, as forgings can be had per 
pound for much less than two and one-half times 
the cost of cast-iron. 

The same number of ampere-turns and watts 
being required for the coils of the cast as the 
wrought-iron maguet, and the weight. of wire 
varying as the square of its Jength, tbe coils for 
the cast-iron frame will be much heavier. The 
armature core may have the same diameter in 
each frame, but must be longer in the cast frame 
so as to come under the pole-pieces, thus materi- 
ally increasing its weight. 

As for the same resistance the weight of arma- 
ture winding increases as the square of its length 
considerable more wire is required for the arma- 
ture core of the cast-iron machine. In addition, 
the purely mechanical parts, shaft and base, 
must be larger and more costly in the cast-iron 
machine because of the greater weights they have 
to carry. 

To illustrate the difference in costof construc- 
tion, the following data of two machines is pre- 
sented, each having capacity of 25 k. w. of 1,275 
revolutions per minute, the same winding losses, 
the same ampere-turns on armatures and field 
ampere-turns in air-gaps equal to about twice the 
armature ampere-turns active at the pole corners, 

The air-gaps and armature cores of each ma- 
chine are crossed by 4,820,000 magnetic lines, 
and allowing a leakage of 25 per cent. the field 
core must furnish 5,760,000 lines. 


»A paper poon en at the 98d meeting of the American 
Institute of Electrical Engineers, January 16th, 1895. 
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A wrought-iron field to carry 5,760,000 lines, 


at 90,000 per inch saturation, requires a section 
of 64 square inches, which is provided by a core 
of 8 inches square and a cast-iron field at 40,000 
lines per square inch requires a section of 144 
square inches provided by a core 12 inches square. 

Allowing sufficient length for magnet windings 
the same air-gap resistance and an armature core 
of 11 inches diameter for each of these frames, 
their dimensions will correspond to the following 
drawings: 


WROOUGHT-IRON FRAME. 


The weights of these frames are : 

Wrought-iron frame ce eeeees 1,020 Ibs. 
Cast-Iron franneee ee eeee ee 2,780 * 

For work as shunt motors the wrought-iron 
machine requires 11,000 ampere-turns in the air- 
gaps and 2,000 in iron, the cast machine 11,000 
ampere-turns in air-gaps and 8,800 in iron. 

With 440 watts expended in field coils of each 
machine, an average length per turn of 38 inches 
in the coils for wrought-iron, and 54 inches in the 
coils for cast-iron, the weights of these coils are : 

Wrought-iron machine.............. 133 lbs. copper. 
Cast-iron machine 340 ms 

The drum armature for the wrought frame is 
11 inches diameter and 8 inches long, that for 
the cast frame 11 inches diameter and 12 inches 
long, without allowance for shaft hole. 

The weights for armatures are : 

Wrought-iron machine 211 lbs. disk. 
Cast-lron MAChine............- ce econ 3 816 * t 

With a loss at full load of 490 watts in the arma- 
ture winding for wrought-iron machine, and 464 
watts in the armature winding for cast-iron ma- 
chine, these windings require in 

Wrought-iron machine............... 49 lbs. copper. 
Cast-iron machine......... bahia eater 71 * * 


The above indicates plainly the great saving of 
wrought over cast iron in dynamo construction. 

From the user’s standpoint the wrought-iron 
machine seems preferable on account of its lesser 
weight and bulk, this difference being especially 
marked in machines for direct connection to en- 
gines, and other purposes where slow speed is 
necessary. 


The Swiss Bundesrath is urging the construc- 
tion of an electric railroad to the very summit of 
the famous Jungfrau. Itis proposed to operate 
the road by power to be obtained from the Grin- 
delwald glacier or from the water of the Tum- 
mel River. Ruskin would have thought this far 
more sacrilegiously and profanely modern than 
even the Joppa and Jerusalem Railroad, whose 
newsboys sell popcorn balls and prize candy to 
pilgrims on their way to Calvary. 
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THE DISTRIBUTION OF ENERGY IN 
THE SPECTRUM OF THE 
GLOW LAMP.+ 


— 


(PRELIMINARY MEASUREMENTS. ) 


BY EDWARD L. NICHOLS. 


— 


IV. 


Mr. Nichols, in his paper, has described briefly 
the calibration of the bi-sulphide prism. Since, 
in work of the kind under consideration, the ac- 
curacy of this calibration is of the utmost im- 
portance for the determination of wave leugths 
in the infra-red, it may be well to give some ad- 
ditional details. The containing vessel of the 
prism consisted of a block of cast-iron bored 
through so as to give a cylindrical opening about 
4 cm. in diameter. The glass faces of the prism 
were cemented over this opening, forming an 
angle of almost exactly 60“. Since the refractive 
index of carbon bi-sulphide changes greatly 
with the temperature, it was necessary to have 
an accurate knowledge of the temperature of the 
contents of the prism at the time when each 
measurement was made. The method finally 
adopted for this purpose was as follows: 

At the back of the prism a small pocket was 
constructed, one side of which was formed by 
the iron wall of the prism itself. Within this a 
delicate thermometer was inserted, the bulb of 
which was surrounded by water. 

The dark room within which the spectrometer 
was mounted wasan inside room of the labor- 
atory, containing only one opening, that, viz., 
through which the rays from the incandescent 
lamp, which it was our purpose to study, reached 
the collimator lens of the spectrometer. The 
temperature changes in this room were very 
slow, and acumparison of the readings of the 
thermometer with those of a similar iustrument, 
the bulb of which was placed within the liquid of 
the prism itself, showed that the difference of 
temperature within and without, through the 
very slight range to which both would be sub- 
jected, was negligible. Having satisfied our- 
selves that the indications of the thermometer in 
the water pocket at the back of the prism might 
be taken, the other thermometer was withdrawn 
and the prism was sealed up. Readings of the 
remaining thermometer were made before and 
after each set of readings. 

The prism was standardized for a temperature 
of 23.5° C., a reading which represented very 
nearly the mean temperature of the room, and 
all observations were reduced to this tempera- 
ture. The entire range to which the prism was 
subjected in the course of the measurements was 
about 3°. The indices of refraction of the prism 
were determined by Mr. Nichols with great care 
for temperatures lying within the above-men- 
tioned range, the wave-lengths selected for this 
purpose being those of the C and F lines of 
Fraunbofer. The results of this calibration, 
which are given in Table I of Mr. Nichols’s paper, 
are in close agreement with similar determina- 
tions made by Wiillner. 

The method of calibration consisted in deter- 
mining with all possible accuracy the Cauchy 
equation of the prism from the indices of refrac- 
tion at the standard temperature for wave- 
lengths corresponding to the lines A, B, C, and 
6 of Fraunhofer. By means of the equation thus 
obtained a curve was platted extending to the 
wave-lengths in the infra-red which we wished to 
measure. This method of determining the 
longer waves is less satisfactory in some respects 
than that made use of by Mouton and afterwards 
by Rubens, but it was believed that the errors 
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thus introduced would not be important in com. 
parison with those which result from other sources. 


V. 


Briefly stated, the method of experimenting 
was as follows: 

The thermopile already described was placed 
in close circuit with the galvanometer, the latter 
instrument having been sensitized to a degree 
found by previous trials to suffice for the explora- 
tion of the region to be tested. The spectrometer 
was then set to a circle reading corresponding. at 
normal temperature, to the wave-length in ques- 
tion. The thermometer was then read, the time 
noted, and the inner room was closed, not to be 
entered again until the measurements for that 
region of the spectrum had been cumpleted. 

The thermal disturbances produced in the 
course of these preliminary adjustments lasted 
in uncontrollable intensity for about thirty min- 
utes, after which time it became possible to bring 
the galvanometer needle to a position such as to 
render the scale visible to an observer at the 
telescope. The drift, still very rapid, would then 
diminish in the course of tea minutes more to a 
state of comparative repose, such that readings 
for the ballistic throw could be obtained. The 
next step was to close the lamp circuit and to 
read volts and amperes. The galvanometer was 
then brought to the proper part of the scale and 
preliminary calibrating throws were tahen. For 
the purpose of calibration a subsidiary coil was 
used. This coil was mounted permanently about 
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twenty centimeters behind the needles. It could 
be thrown into shunt circuit with a compensated 
resistance through which flowed a very steady 
current from a storage battery. The current was 
measured from time to time by means of an ac- 
curate mil-ammeter. The swing due to the 
closing of the circuit of the subsidiary coil gave 
the relative sensitiveness of the galvanometer. 
Such calibrations were made before and after 
every reading of the thermopile throws. and thus 
all the determinations were rendered reducible 
to a common scale, although the figure of merit of 
the galvanometer varied greatly in the course of 
the experiments. 

After the completion of the preliminary cali- 
bration, the radiation measurements were begun, 
sets of five throws being taken for each condition 
of the lamp, which was changed stepwise between 
each set until the entire range to Be covered had 
been included. 

When all the readings to be made for the region 
of the spectrum to which the thermopile was ex- 
posed had been completed, the inner room Was 
entered, the thermometer was read and the time 
noted. The spectroscope was then set to a neY 
wave-length, and after thermal equilibrium hed 
again established itself, the operations above de- 
scribed were repeated. In this way the entire 
infra-red spectrum between 0.8 u and 8.0 % was 
explored. 

The data thus obtained were reduced in the 
following manner: 
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(1) All deflections were brought to a common 
scale by reference to the continually repeated 
calibration throws. 

(2) Wave-lengthe were determined by correct- 
ing the values corresponding to the circle read- 
ings of the spectroscope for temperature. These 
corrections were obtained graphically from cali- 
bration curves platted to a large scale. 

(3) The deflections were corrected for the 
width of the face of the thermopile. ‘This was 
a most important correction, since, owing to the 
fact that the spectrum was prismatic instead of 
being normal, the surface of the pile received 
radiation from a larger and larger number of 
waves as the wave-lengths increased. 

To be comparable one with another in different 
parts cf the spectrum, the deflections should be 
those obtained by exposure of a surface varying 
in width with its position, in such a manner as 
always to receive radiation from a region of unit 
breadth, measured in wave-lengths. This correc- 
tion it was possible to apply with satisfactory ap. 
proximation up to wave-length 3 u. How im- 
portant this correction was will appear from Fig. 
6, in which a corrected and uncorrected curve 
are platted to a common scale. In this diagram 
the width of the thermopile is taken as normal for 
the region of the D line. 

The two lamps described iu the second section 
of this paper were measured throughout a range 
of temperatures from the red heat upwards to a 
condition of incandescence beyond which they 
could not be carried without rapid deterioration. 
The corrected results are given in the following 
tables: 

TABLE I. 


SPECTRUM OF GLOW LAMP 1, (BRIGHT FILAMENT). 


Totensities at 


| 33 watts. 43 watts. 55 watte. 6s watts | 73 watts. 8s watts 
2 EEE ² Ü˙ ˙—T—½TT—I—[— ? .. — :::. ee 
0.8 | ao 0744 j L140 1.490 | 1.820 2.220 
1.0 0.899 1.450 2.050 2.700 3.410 4.180 
1.2 1.560 2.350 | 3.170 4.040 5.010 6.000 
1.4 2.280 3.150 3.970 4.730 5.4% , 6.160 
1.6 1.560 2.050 2.590 3.050 3.490 3.830 
1.8 0.859 1.140 1.360 1.630 1.860 | 2.080 
2.0 0.490 0.656 0.793 0.923 1.050 1.160 
2.4 0.148 0.195 0.240 0.284 0.325 0.342 
2.8 0.0465 0.0613 0.0768 0.0910 | 0.106 0.194 
TABLE II. 


SPECTRUM OF GLOW LAMP 1. (BRIGHT FILAMENT). 


latenaities at 


| 

sjaja alalg d la 

; j ee EG 

fad s a 9 2 2 29 2 a 
— | An 

0.7. 222 1.66 | 1.08 0.66 020! 01075 — | = — 

0.82 3.30 | 262 | 1.90 | 1.260 | 0.744 | 0.464 0.248 0.224 = 

09 | 5.45 4.22 | 3.13 | 2.270, 1.480 0.900! 0.372 | 0306 = 
1.0 | 643 | 5.16 | 3.17 2.970 2.040 1.300 0.461 | 0.312 | 0.167 
12 | 684 | 5.84 | 4.78 | 3.790, 2.790 | 1.74 0.732 0372 | 0.313 
1.4 6.27 | 5.50 | 4.72 | 3.880 3.050 | 2.06 0.799 0.599 | 6419 
16 4.40 3.86 | 3.27 2 680 2.030 1.33 | 0.572) 0418 0.257 
18 | 2.20) 202 | 1.78 | 1.480; — | 0813! 0.361 0.281 0179 
2.0 | 1.31] 1.20 | 1.07 | 0.908) — 0.582 0255 0.199 0115 
2.4 | 0.64! 0.527 | 0.467 | 0.400! 0333 | 0.258, 0.147 ! 0.125 | 0118 
2.8 | 0.28} 0.259 0.233 | 0.204 | 9.169 | 0.133 | 0.077 | 0.0633 | 0.0469 


Of these two sets of measurements, those upon 
the lamp with the bright filament were the more 
complete, being carried down to temperatures 
much below the red heat. The results may be 
treated graphically in either of two ways: 

(1) By the construction of curves with intensi- 
ties as ordinates and electrical activity expressed 
in watts as abscissas, each curve representing a 
separate wave-length. 

(2) By platting intensities as ordinates and 
wave-lengths as abscissas. 

Curves obtained by the former method show 
the rise in intensity for each wave-length with 
‘increase in the energy expended in the lamp. 
These curvesare very similar in form to those for 
the radiation of platinum as a function of the 
temperature, as measured by the writer“ and also 
by Violle. 


* Nichols, Veber das von a gia ia Platinum ausge- 
strahlte Licht. Gottingen, 1879. 


The curves of the second type are shown in 
Fig. 7, which shows the distribution of energy in 
the spectrum of the lamp with lampblack-coated 
filament (1. ), and in Fig. 8, which gives similar 
curves for the lamp with brigut filament (1, ).* 
It will be seen that the distribution is very dif- 
ferent in the two cases, the maximum in the case 
of the latter being nearer the visible spectrum. 
Were both sets of curves extended to the shorter 
wave-lengths, it would unquestionably be found 
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that the area of the portions lying within the 
range of the luminous rays is larger in the case 
of bright filaments, a result which would afford 
a complete explanation of the superiority of such 


filaments in the production of light, as shown by 
Evans in the experiments already described. 
Similar measurements to the above were made 
upon a commercial lamp with untreated filament 
bamboo. The lamp in question is the one used 
as areference light in the experiments of E. F. 
Nichols upon the infra-red.t It will be seen, by 
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reference to his curves, that the distribution in 
the spectrum of this lamp wasin every respect 
similar to that in the spectrum of lamp 1. 

The complete investigation of the problem with 
which this paper deals would involve the direct 
measurement of the temperatures of the radiating 
surface. In such an investigation. to which the 
experiments here described are preliminary, the 
writer is now engaged. The results are to be 
given in a subsequent article. 


»The only measurements in any way comparable with 
these, so far as the writer is aware, are those of Abney 
and Festing. Their curves are, however, platted with 
scale Sheer i instead of wave lengths as abscissas, 80 
that it 18 cult to make any exact comparison. 

t E. F. Nichols, l.c. 


Prof. Rowland on Modern Theories of Elec- 
tricity.* 


BY PROF. OLIVER LODGE, F. R. S. 


A popular exposition should not be judged by 
too high a standard of rigorous criticism, nor 
need it always be instructive to specialists in the 
department of which it treats; but when a man 
like Henry A. Rowland, of Baltimore, endeavors 
to expound modern theories in ordinary lan- 
guage to untechnically instructed readers, the 
effort is always of interest and seldom fails to 
yield some modicum of instruction. 

In the Engineering Magazine of New York 
for the current month, there is an article by Prof. 
Rowland bearing the title ' Modern Theories as 
to Electricity.” He begins by saying that elec- 
tricity no longer exists; and that nothing is 
more certain than that electricity is nota fiuid; he 
also speaks of that unfortunate term “ electric 
current,” and says that even the definition of 
electrical units, as adopted by all scientists, sug- 
gests a fluid theory.” 

For our part we should not like to have ex- 
pressed ourselves quite so unreservedly as this. 
To say that electricity no longer exists, though 
of course it only means that it is the ether which 
is now claiming the lion’s share of attention, is 
hardly a helpful statement; and we fail to see 
how the orthodox electrical units are clever 
enough to suggest a flnid or any other theory. 

As a specimen of exposition, the following can 
hardly be considered extremely luminous: 

But the question now arises as to how the 
lines of electric force can be produced in the 
ether, or, in other words, how bodies cau be 
charged. In the first place, we know that equal 
quantities of plus and minus electricity are al- 
ways produced. As an illustration, suppose it is 
requred to charge two balls with electricity. 
Passa conducting wire between them. with a 
galvanic battery in its circuit. The galvanic bat- 
tery. generates the lines of force; these crowd 
together around it and push each other sideways 
until their ends are pushed down the wire, and 
many of them are pushed out upon the balls.“ 

But the following attempt to explain electrifi- 
cation by friction is rather better : 

We can consider, for instance, in chloride of 
silver that the atoms of silver are joined to the 
atoms of chlorine by lines of electrostatic force, 
which hold them to each other, If, by rubbing 
the chlorine of silver, we could remove the 
chloride on the rubber while leaving the silver, 
we could stretch them asunder, and so fill space 
with the lines of electrostatic force. According 
to this theory, then, each atom has a number of 
lines of force attached to it, and it is only by 
stretching the atoms apart that we can fill an ap- 
preciable space with them, and so cause electro- 
static action at a distance. We come to the cou- 
clusion, then, that all electrification is originally 
produced by separating the atoms of bodies 
from one another by friction 
or some other manner.” 

He speaks of an electric current as the sliding 
of the ends of these electrostatic lines on matter, 
and on matter always, and he continues, but as 
they cannot end ina vacuum they cannot pass 
through it. Thus we conclude that a vacuum is 
a perfect non-conductor of electricity.” 

Here the phrase pass through it” must be in- 
terpreted ‘‘ move through it,“ or it will mislead 
a reader into thinking that a vacuum has no die- 
lectric properties; and thus a novel discovery 
might be worked up by the newspapers, quite as 
good as the memorable and much puffed ‘ dis- 
covery” of Prof. Dewar, that radiant heat was 
stopped by a vacuum. 

Leaving these more or less verbal criticisms, 
we arrive ata bold and uncompromising state- 
ment, several times repeated, regarding the 
earth’s magnetism. 

„To account for the earth’s magnetism, we 
must suppose the ether to have such properties 
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that the rotation of ordinary matter in it pro- 
duces magnetism. ” 
And, again: 


»The ether must also account for the earth’s 
magnetism. If we assume that magnetic lines of 
force are simply vortex filaments in the ether, 
we have only to snppose that the ether is carried 
around by the rotation of the earth, and we have 
the explanation needed. The magnetism of the 
earth would then be simply a whirlpool in the 
ether.” 

Now these statements are full of more than 
doubtful hypotheses. First, that magnetism is 
certainly due to rotation of something, which, 
although Thomsonian and Maxwellian, has never 
been proved; next, that rotating ether is the nec- 
essary and sufficient whirling material, whereas 
all that is known is that rotating electrification is 
sufficient; and, lastly, that the spinning of mat- 
ter on its axis magnetizes it, against which may be 
adduced a crowd of specially-directed experi- 
ments, all of them having had a negative result. 

Certain arithmetical calculations as to the 
strain required in the ether, in order to explain 
known electric and magnetic forces, may be of 
interest. 

ist. It must be able to explain electrostatic at- 
traction. These electrostatic forces are mostly 
rather feeble as we ordinarily see them. Air 
breaks down and a spark passes when the ten- 
sion on the ether amounts to about r; pound to 
the square inch. It is the air. however, that 
causes the breakdown. Take the air entirely 
away, and we then know no limit to this force. 
In a suitable liquid it may amount to 500 times that 
in air or 5 lbs. to one square inch, and become a 
very strong force indeed. In a perfect vacnum 
the limit is unknown but it cannot be less than 
in a liquid, and may thus possibly amount to 
hundreds. if not thousands, of pounds to the 
square inch. 

2. It must explain magnetic action. These ac- 
tions are apparently stronger than electrostatic 
actions, but in reality they are not necessarily 
so. A tension ou the ether of only a few hundred 
pounds on the square inch will account for all 
magnetic attraction that we know of, althongh 
we are able to fix no limit to the force the ether 
will eustain. No sigus have ever been discovered 
of the ether breaking down.” 


It might be added that to explain gravitation— 
after a Maxwellian fashion—the stress that must 
be borne by the ether amounts to hundreds of 
thousands of atmospheres in the neighborhood 
of very large lumps of matter such as the sun. 

The most instructive statement here is the em- 
phatic perception that it is the air which causes 
disruptive discharge. Itis the residues of air 
which are responsible for the break down of con- 
densers, as Tesla found; and in absolute vacuum 
there can be little doubt that all modes of con- 
veyance of electricity, whether conductive or 
disruptive, must cease. And this is best ex- 
pressed, as Prof. Rowland himself has done in an 
above- quoted paragraph, by saying that the very 
phrase electric charge ceases to be applicable to 
vacuum; charge is absolutely limited to the sur- 
face of material atoms, and accordingly where 
they are absent there cannot possibly be any 
conveyance of electric charges, such as is in- 
volved in a current of any kind. 

Another useful remark concerns the velocity 
of ethereal rotation in a magnetic field, suppos- 
ing always, as Prof. Rowland evidently does, that 
such rotation is a certain physical fact. He 
points out that the speed of rotation can be esti- 
mated from the known value of the Verdet con- 
stant; in other words, by the amount of the 
Faraday rotation of the plane of polarization of 
light in magnetized transparent substances. He 
says: 

The velocity of rotation is immense, the plane 


of polarization rotating in some cases 300, 000, - 
000 times per second.“ 


It is a perception of facts of this kind which 
has deterred the writer, and doubtless other ex- 
perimenters, from a serious attempt torotate the 


plane of polarization by rotating a transparent 
substance. 

With respect to an explanation of gravitation, 
he shows how far away we still are from any 
approach to it. One of the difficulties con- 
nected with this subject is the necessity for 
infinite speed of transmission. Nothing less 
than a practically infinite speed suffices to ac- 
count for astronomical facts. 

The natural conclusion is that the ether must 
be incompressible, and must transmit this 
action by some sort of thrust or tension; and 
certain facts suggest that the ether really is in- 
compressible, or else is insusceptible itself to 
gravitational forces; viz., the fact that light 
passes in a straight line through space even 
when near one of the larger planets, unless the 
latter possesses an atmosphere. This could 
hardly happen uniess the ether was entirely in- 
compressible or else possessed no weight.” 

Lastly, Prof. Rowland deals with the ether asa 
conveyer of energy; he does not consider it in 
its function of a great storehouse or reservoir of 
energy on which the whole activity of the mate- 
rial universe depends; but he points out that it is 
remarkably competent to convey, and convey 
rapidly, much more energy than any known 
form of matter is. 

“The amount of energy which can be trans- 
mitted by the ether in this manner is enormous, 
far exceeding that which can be carried by any- 
thing composed of ordinary matter. Thus, take 
the case of sunlight: on the earth’s surface illu- 
mina.ed by strong suulight a horse-power of 
energy falls on every square foot. At the surface 
of the sun the ethereal waves carry energy out- 
7 0 at the rate of nearly 8,000 H. P. per square 
oot. 

Again, an electric wire as large asa knitting 
needle, surrounded with a tube half an inch in 
diameter, in which a perfect vacuum has been 
made to prevent the escape of electricity, may 
convey toa distance 1,000 H. P.—-indeed, even 
10,000 or more horse-power, there being appar- 
ently no limit to the amount the ether can 
carry. 

Compare this with the steam-engine, where 
only a few hundred horse power requires an 
enormous and clumsy steam pipe. Or, again, 
the amount carried by a steel shaft, which, at or- 
dinary rate of speed, would require to be about 
a foot in diameter to transmit 10,000 H. P.” 

He concludes by emphasizing once more his 
belief that magnetism is due to ethereal rotation, 
and says, definitely that ‘‘a magnetic line of force 
is a vortex filament in the ether.” The alterna- 
tive view, championed by Dr. Larmor, that mag- 
netism may be due to flow and electric current 
to spin, has evidently not yet impressed him as 
possessing auy force or validity. It may be 
assumed as probable that he has strong reasons 
for this orthodox Maxwellian belief, and it 
would be interesting to know them. 

He considers magnetism more simple and easy 
to comprehend than electrostatics, which again 
must be considered as a thoroughly Maxwellian 
position, and it is interesting to see how the 
great foreign philosophers of the world are all 
slowly coming to recognize the magnitude of this 
great teacher. Prof. Rowland, indeed, has long 
recognized it, and it is hard to speak of members 
of the Anglo Saxon race as foreigners; but their 
aloofness from insular prejudice and the bonds 
of the mother country render their adhesion to 
the English, instead of to one of the many forms 
of Continental theory, of special interest. 

The domain of electrostatics is evidently re- 
garded by Rowland, as it is also by Poincaré, as 
the least edifying and satisfactory parts of the 
present theoretical treatment of the subject, re- 
garded from an ethereal point of view, and al- 
most the concluding words of the article now 
under notice are the following : 

‘* Electrostatic action is more difficult to ex- 
plain, and we have hardly got further than the 


vague idea that itis due to some sort of elastic 
yieldingin the ether. 


Light and radiation in general are explained 
when we understand clearly magnetic and elec. 
trostatio actions as the two are linked together 
with certainty by Maxwell's theory.” 


A Notable Discovery in Electricity. 


The year 1894 was not remarkable for epoch- 
making discoveries in science. but was busily oc- 
cupied in the prosecution of familiar lines of re- 
search, with useful applications of existing 
knowledge as the chief result. Nevertheless, 
something has been done to widen the intellec- 
tual vision and stimulate thought in new direc. 
tions. Perbaps the most striking original work 
of the past year was Mr. Philipp Lenard's appli- 
cation in England of Hertz’e discovery that me- 
tallic films are transparent to the dark rays issu- 
ing from the negative pole in the case of electric 
discharge in a high vacuum. Mr. Lenard closed 
one end of a vacuum tube with an aluminum 
film thick enough to resist atmospheric pressure 
and studied the rays after passage through the 
metal. The air ontside was seen to glow faintly. 
All the ordinary phosphorescent effects produced 
by Crookes in a vacuum were thas readily pro- 
duced in air. These rays from the ne gative pole, 
though not affecting the eye and producing no 
sensation in the skin, are yet photographically 
active, and to the tongue and nostrils have the 
taste and smell of ozone. 

Unlike the rays of ordinary light they cannot 
pass through quartz plates, but do pass through 
metal films which are opaque to light. In re- 
spect to air or gas their behavior is equally novel. 
Ordinary light passes through a gas as if it were 
a homogeneous medium and becomes dispersed 
or makes its path visible only in case there are 
solid particles, such as dust, floating in the gas. 
But these rays from the negative pole, or 
"cathode rays,” affect the gas molecules as if 
they were solid particles floating in a continuons 
medium. In other words, all gases, however 
transparent to ordinary light, are turpid to 
cathode rays, and the degree of turpidity depends 
wholly upon the density or mass of the gas 
molecules present, irrespective of their chemical 
character. Oxygen, for example, under a re- 
duced pressure that brings it to the density of 
hydrogen, is as transparent as hydrogen, while 
hydrogen, if brought by pressure to the density 
of oxygen, becomes as turpid as oxygen. 

The cathode rays traverse a perfect vacunm 
with facility. After passing through the alumi- 
num screen their radiation in air stops ata dis- 
tance of eight tenths of an inch, but in hydrogen 
it extends to four inches and in a vacuum to 
fifty-two inches. While the rarest gas disperses 
the cathode ray into a blur, as a fog disperses an 
ordinary ray, its movement in a vacuum is in a 


straight line. But a magnet brought near de- 
flects it. ‘The question of the nature of matter 
is raised by some of Mr. Lenard’s experiments, 
the experimenter being of opinion that the fact 
that every gas molecule acts as a solid obstacle 
to the passage of the cathode rays is a proof that 
the molecule is only ‘‘a function of the ether 
itself - virtually that there is no matter, unless 
the name can be given to ether, a substance that 
eludes all tests. Prof. J. J. Thompson, on the 
other hand, finding that the rate of propagation 
of these phosphorescence- producing cathode rays 
is much less than that of ordinary light, but 
about one hundred times as greatas that of the 
hydrogen molecule, solves the difficulty by as- 
suming that electrified gaseous molecules, rather 
than the ether, are the seat of this mysterious 
force. 

A practical utilization of the cathode rays has 
been in the Ebert luminescent lamp. The in- 
ventor states that a serviceable light can be ob- 
tained by means of his lamp with an expenditure 
of one-two-thousandth part of the energy con- 
sumed in the acetate unit lamp. Just what 
weight is to be given to this claim is in doubt, 
but it is evident that we have in Mertz's discovery 
and Ebert’s lamp a promise of a new method of 
electric lighting vastly cheaper than those with 
which we are at present familiar.— Baltimore Sun. 
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LEGAL NOTES. 


The Supreme Oourt of Michi. san has rendered 
a decision against the city of Detroit in the suit 
brought by the city questioning the right of the 
Detroit Citizens’ Street Railway Company to the 
use of certain streets for its railway tracks. Chief 
Justice McGrath in his decision concisely ex- 
plains the case thus: A controversy arose be- 
tween the city of Detroit and the Citizens’ Rail- 
way Company as to whether the consent of the 
city had been given in such a manner as to be 
available to the present company [some individual 
changes had been made in tte company] and 
binding upon the city, and the city appealed to 
the courts, where the matter has been determined. 
The only question litigated was, whether the 
consent given survived to the present company.“ 
The matter has been before the courts for about 
two years. 

Judge Wright, of the Circuit Court at Balti- 
more, has rendered a decision in the case of 
Randolph Barton, receiver, against the stock- 
holders of the old Wenstrom Consolidated Dy- 
nemo and Motor Company, holding that the di- 
rectors of the company only were to be held 
liable for the difference between what they actu- 
ally paid for the stock of the company and the 
par value of $100 per share, according to their 
holdings, for the purpose of paying the creditors 
of the company. The indebtedness to outside 
creditors is about $40,000. or possibly $45,000, 
and the case will now go to an auditor for the 
purpose of making up an account. Should the 
creditors’ claims allowed be less in the aggregate 
than the aggregate sum due by the directors 
upon their stockholdings, they will be assessed 
per share of stock only toa sufficient extent to 
meet the claims, 

The Appellate Court in Chicago has reversed 
the order of the Circuit Court restraining the 
Northern Electric Railway from erecting an 
electric line on Central avenue. The decision 
will reeult in considerable damages to be paid by 
the Chicago, Milwaukee and St. Paul Railroad 
Company. Since the granting of the injunction 
the defendant company has added to its tracks at 
the crossing point in dispute. ‘The electric road 
will have to cross forty-five tracks. 

Judgments in the Superior Court in Seattle, 
Wash., continue to pile up against D. T. Denny 
and his sons. A few days ago defaults were 
signed in two actiqns by the Northwest General 
Electric Company, and one by W. J. Grambs on 
assigned promissory notes aggregating $84,791, 
and a confession was made in a suit on a $9,000 
promissory note executed to George F. Gund. 
The notes held by the electric company are dated 
March 1, 1898, and are as follows: Northwest 


General Electric Company, $24,000; L. H. Grif- 
fith ($20,000, $12,000, $10.000, $8,750, $5,250), 
$56.000; F. T. Blunck, $4,184.75; Jacob Furth, 
$656.25; total, $84,791. The amount with inter- 
est and attorneys’ fees is now in the three,former 
cases $97,298.52, aud in the Gund case $9,455. 62, 
bringing the grand total to $106,758.12. This 
sum, together with the confessions in the cases 
of the Puget Sound National Bank and F. T. 
Blunck, makes a total of $409,372.58. 


In the Federal Court at Indianapolis, on the 
sist ult., Judge Baker entered a decree of fore- 
closure and ordered the sale of the Queen City 
Electric Street Railroad at Marion, Ind. The 
decree was entered upon the suit of the Metro- 
politan Trust Company of New York, and the 
judgment was for $79,551.88. Howard Cale has 
been appointed special master in chancery to sell 
the road on March 6. Russell B. Harrison has a 
claim against the company for $11,000. 

The suit of the city of Lockport, N. Y., vs. the 
Lock City Electric Street Railroad Company 
to obtain the forfeiture bond of $6,500 and de- 
termine the rights cf the city in the property of 
the company and its franchise wiil be tried in the 
term of Supreme Court which couvenes at Lock- 
port this month. 

In the suit brought in Jersey City by E. J. 
Stanley and J. O. D. Outwater against Edward 


J. Weiss to recover $2,000 advanced to Weiss to 
have his invention of an electric motor patented 
the jury gave a verdict in favor of the defendant. 
Weiss claimed for his invention that with 200 
feet of coil he could produce as much mo- 
tive power as 2,000 feet used in the ordinary 
motor. He told Stanley and Outwater of his in- 
vention and they e :tered into a partnership with 
him and advanced money towards getting it 
patented. Weiss testified that he had not secured 
a patent because a lawyer had told him it was 
not patentable. Experts testified that the inven- 
tion will do all that the inventor claims for it. 
Weiss proposes to institute proceedings to cancel 
the agreement by which Outwater and Stanley 
were each to receive one-third of the profits of 
the invention. 


Boston Notes. 


The West End Railway officials and their em- 
ployees are discussing an agreement for the cur- 
rent year. The men have submitted a draft agree- 
ment making the pay of motormen, drivers and 
conductois $2.50 per day of nine hours. The best 
of feeling thus far has prevailed between thecon- 
ferreos, and it is believed these terms will ulti- 
mately be conceded by the company. 


An electric snow plow broke loose a few nights 
ago at Haverhill, Mass., through the failure of 
the brakes to operate. The machine went on the 
rampage like a flash, dashing down a steep de- 
clivity on Main street and ending its mad career 
by running into a drug store. ‘The men in 
charge jumped and escaped injury. 

The Swedish Electric Singers, all of whom are 
employees at the Lynn works of the General 
Electric Company, held a banquet in Electric 
Hall last Friday evening. The gathering was a 
success in every respect. The hall and tables 
were very tastefully decorated. There were many 
guests, some fine music, and singing and dancing 
until a late hour. 


The fight over the franchise for the construc- 
tion of a local line between rival railway compa- 
nies in Quincy and Weymouth waxed very warm 
last week, the citizens of the latter town being in 
& state of excitement over charges made by op- 
posing counsel that the Weymouth company 18 
an illegal corporation. The selectmen are con. 
sidering how best to dispose of the franchise. 


The Edison llluminating Company of Boston 
has just clused a long time lease on a piece of land 
in Bumstead Court, aud will use it for the site of 
an addition to its fine central station on Head 
Place. A four-story building is to be erected on 
the site, which will be uscd for a storage battery 
plant that will be somewhat of a novelty. At 
the present time the company has at its Atlantic 
avenue central station a small battery plant capa- 
ble of running 6,800 lights for about 24 hours, 
while the one to be erected in Bumstead Court 
will be of sufficient capavity to run something 
like 30,000 lamps fur the same time. The battery 
plant is of German type, and by its use the com- 
pany hopes to effect a considerable saving in op- 
erating the station. 

The extraordinary slump in General Electric 
stuck has started speculators on the outlook for 
the final tumble that everyone is now satisfied 
the Trust as a whole will take, the result of 
which will be a complete smash- up. Reorgani- 
zation und a cupital reduction of at least 50 per 
cent. ure now suggested, and iusisted upon 
as the only possible chance of saving the concern 
from being completely wiped out of existence. 

The case of George F. Bowles and wife of 
Lynn against the Worcester, Leicester aud Spen- 
cer Street Railway Company, which has been 
tried twive and verdicte aggregating $5,983 award- 
ed, not having been uppealed, the company will 
have to psy. The original claims were for $20,000 


und $10,000 on account of permanent injuries re- 
ceived by Mrs. Buwles on August 28, 1892. 


Personal. 


Mr. James S. Humbird, president of the 
Washington Carbun Company, has been elected 


a director of the Baltimore and Ohio Railroad at 
Pittsburg. 


General News. 


What is Going on in the Electrical World. 


San Francisco.--The Market Street Railway 
Company has decided to encircle the city and 
oounty of San Francisco with an electric rail- 
road. . 


Portland, Me.—The Portland Railroad Com- 
pany are preparing to do some rapid work after 
they get permission to chenge their lines over to 
electricity. 


Charlottesville, Va.—The Electric Street Car 
Company has purchased the horse car line, and 
will replace it with electric equipment as soon as 
the weather will permit. 


Croton, N. Y.—Messrs. Freeman & Van- 
Duyne have received permission to erect poles 
and string wires for the purpose of furnishing 
electric lights in Croton. 


Saugatuck, Mich.—Contracts have been made 
here for the placing of electric light plants in the 
steamers Saugatuck and Bon Ami. Both boats 
will be fitted with Westinghouse engines and 
dynamos. 


Washington, D. C. — Fourteen electric cars 
were burned by a fire at the Brightwood Street 
Railway Company’s car stables on the night of 
the 25th ult. The power house and boiler rooms 
were saved. 


Saginaw, Mich.—The Saginaw and Bay City 
Street Railway Company has been granted a 
franchise by the common council of Saginaw, 
and will now press its request at Bay City fora 
similar favor. 


Nyack, N. Y.—The Nyack Traction Co.apan 
has been granted a franchise for an electric rail. 
way in this village and also in Upper Nyack. The 
River and Valley Traction Company withdrew 
its application. 


Richmond, Va.—The proposition to appro- 
priate $150,000 to establish a city electric light 
plant. has been defeated in committee. The 
lighting of the city remains in the hands of a 
private company. 


Fort Clark, 111.—F. W. Horne, of Chicago, 
president of the Fort Clark Electric Railway 
Company, has been appointed receiver of the 
company under bond of $20,000 with the Ameri- 
can Snrety Company. 


Chicago.—An ordinance has been introdu ed 
in the city council authorizing a conduit electric 
system from Monroe to 69th street and from Hal- 
stead street to the lake. It was referred to the 
committee on railroads. 


Readsboro, Vt.—W 8. Kelley, of the Gen- 
eral Electric Company. has bought Howe's pond 
and over 500 acres of land in Readsboro. Tt is, 
believed that the electric company will build a 
large electric plant here. 


Shelbyville, Tenn.—In connection with the 
waterworks, the construction of which is nuder 
contract, it is now proposed to put in an electric 
light plant, both are and incandescent, for tbe 
better lighting of this town. 


Montreal, Can.—The Royal Electric Company 
has appointed as general manager in place of 
Chas. W. Hagar, retired, W. H. Browne, late 
general manager of the United Edison Illumina- 
ting Company of New York. 


Allegheny City, Pa.—Mayor Kennedy bas 
signed the resolution awarding the contract for 
the lighting plant to the Western Electric Com- 
pany. Mr. Chase, the Western's representative, 
said work would beein at once. 


Bangor, Me --The promoters of the new 
Bangor and Oldtown electric road say that it is 
worth $10,000 annually to have on their line the 
city cemetery and the new insane hospital.” A 
rather gruesome consideration. 


Weyauwega, Wis.—At the epecial election 
held here on the 28th ult.. the electric light proj- 
vet was carried almost unanimously. Weed, 
Gumeer & Company offer to furnish are lights at 
$45 per annum each. which proposition will prob- 
ably be accepted by the village board. 


Biloxi, Miss.—Ata meeting of the directors 
of the Biloxi Electric Light plant, E. G. Burk- 
lin, the manager, reported that the success of the 
plant warranted a dividend of 10 per cent. This 
is more noticeable from the fact that the plant. 
has met with serious drawbacks during the year 
by accidents. 
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St. Paul, Minn.—A new electric interurban 
line is proposed, connecting this city with Min- 
neapolis, either that or to remodel the Fourth 
Streetand Selby Avenue Cable Line and its elec- 
tric extension and run the whole thing through 
to Minneapolis. 

Jamaica, L. I. —The town commissioners have 
given the Long Island Electric Railway Com- 
pany permission to build, operate and maintain 
a surface railroad, to be run by electricity, on 
Cherry avenue, Foster’s meadow and to and 
through private property from New York avenue 
to Springfield. 

Kansas City, Mo.—The Gill-Alexander Elec- 
tric Manufacturing Company has filed a deed of 
trust with the recorder of deeds, secured on all 
its property, consisting of patents, contracts, 
leases, machinery and ail fixtures and appurte- 
nances, in favor of A. P. Marty, trustee, to se- 
cure a bond issue of $20,000. 


Quincy, Ill.—The joint ordinance and light 
committee have reported an ordinance grantirg 
a franchise to the Empire Light and Power Com- 
pany. The council approved the report. The 
Empire Company,if it accepts the franchise 
granted, will enter into competition with the 
present electric light company. 


St. Joseph, Mo.—An ordinance has been pre- 
sented to the council granting to Walter C. 
Stewart and his associates the right to construct 
and operate an electric lighting plant. An or- 
dinance granting Huston Wyeth a similar priv- 
ilege is still before the council. Mr. Stewart 
and his associater desire a fifty-year franchise. 


Phenix sh Ga. A charter has been granted 
the Drake & Stratton Company and the prelim- 
inary surveys made forthe construction of an 
electric railroad in this city, and another line 
along the Crawford road from tbe Fourteenth 
street bridge to the Chattahoochee Brewing 
Company’s plant at Columbus. 


Brooklyn, N. Y.—The strike of the trolley 
roads employees is practically ended, the compa- 
nies having succeeded in filling the places of the 
strikers on most of their lines. Military protec- 
tion has been withdrawn, and the lines are now 
left to the vigilance of the police. The cost of 
the strike to the city, companies and strikers is 
estimated at a million and a half. 


Stroudsburg, Pa.—Among the latest rumors 
here is one to the effect that a charter will be 
applied for for a road to connect at Strouds- 
burg with the Bangor, Pen Argyl and Wind Gap 
Electric Railway Company’s line, and run over 
to Lake Poponoming. Henry Fulmer, of Easton, 
is one of the principal projectors of this new 
road. 

Geneseo, N. Y.—The proposition to build a 
six-mile electric railroad from Geneseo to Long 
Point on Conesus Lake to be used during the 
summer camping and excursion season is being 
seriously considered by the citizens snd the 
Geneseo Electric Light Company, which has 
more power than is necessary for lighting the 
streets and other purposes. 

Norwalk, O.—The Norwalk electric light 
plant, which was placed in the hands of assignees 
two years ago by request of creditors, has been 
ordered sold at public anction by Judge Thomas, 
the sale to take place March 1. The principal 
creditors are the Huron County Banking Com- 
pany, who bold $11,000 claims, and R. W. Hun- 
tington, of Cleveland, who has claims of about 
97,000. 

Binghamton, N. T. - G. W. Davenport, of 
Boston, and Eugene Griffin, of New York. have 
been appointed a committee to reorganize the 
Binghamton General ElectricCompany. The at- 
torneys of the General Electric Company of Sche- 
nectady applied to the court for the discharge of 
the receiver of the Binghamton Company, and 
the application has been granted. 


Rochester, N. Y.—A new locomotive has just 
been turned out at the Lincoln Park shops of the 
B., R. and P. Kai)way which is fitted with all the 
modern improvements including an electric head- 
light capable of lighting the track for nearly two 
miles. The power for the headlight is furnished 
by a motor placed back of it and directly in front 
of the smokestack. 


Ottawa. Ill.—The General Electric Company 
has sold the Ottawa Electric Street Railway to a 
home syndicate represented by Mayor Schoch, 
for $40,000 in bonds, the condition of the contract 
requiring the local men to invest $20,000 addi- 
tional in improvements. The property will be 
transferred March 1. It originally cost $115,000 
and was the first electric road put down in Illi- 
nois. 
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Elkhart, Ind.—General Manager Myton, of 
the Indiana Electric Railway, bas closed a con- 
tract for the purchase of seven miles of steel rails 
for the completion of the line between this city 
and Goshen. He has also purchased twenty-five 
acres of land near the county seat for the purpose 
of erecting a power house and station. 


Hartford, Conn.—The bill forbidding elec- 
tric railways to cross steam car lines at grade, 
having passed the Connecticut Legislature, will 
prove detrimental to the electric roads; but why 
cannot electric lifts for the cars be erected where 
the traffic is sufficient to warrant the outlay ? Is 
there not inventive genius enough in the Nut- 
meg State to devise a method ? 


New York.— Russell Sage lately, speaking of 
the future of the Manhattan Elevated Railroad, 
says: It is certain that in the very near future 
we shall replace steam by electricity, and will 
then be able to accomplish much which for the 
moment seems impossible. I have always been 
in favor of electricity; also of elevators at the 
stations. In time we shall lift passengers to the 
stations from the streets.” 


Boonsboro, Md.—A meeting was held last 
week in the interest of a reorganization of the 
Boonsboro and Keedysville Electric Railway. It 
is estimated that it w:ll take $26,000 for its con- 
struction. Dr. A. W. Lakin. S. S. Davis. Samuel 
Knode, A. C. Huffer, J. C. Brining, D. W. Bark- 
man and H. S. Beard were appointed a commit- 
tee to solicit stock subscriptions. 


Pitteburg, Pa.—The Essen Coal Company of 
Pittsburg has closed a contract with the Inde- 
pendent Electric Company of Chicago for a com- 
plete electric plant for mining and hauling the 
coal in its mines at Hazeltine, Pa. This is said 
to be the largest plant ever put into a bituminous 
mine. It will cost between $65.000 and $75.000, 
and is intended to produce 2,400 tons of mine 
run coal each day. 


Greeley, Col.—A company is being organ- 
ized for the purpose of furnishing light and 
power for this city and to operate a system of 
electric railroads running throughout the coun- 
try about Greeley, the idea being to transport 
not only passengers but freight to and from the 
city. The company proposes to dam the Pondre 
River several miles up and conduct the water in 
pipes to the works. 


Lambertville, N. J.—Benjamin Mitchell of 
this place has invented a rat trap from which he 
expects great things. His idea is that it will find 
favor with the owners of large buildings who 
generate their own electric power for lighting 
purposes. A piece of cheese is attached to the 
end of a wire. To reach the cheese the rat has 
to step on a conductor, and when be touches the 
cheese he completes the circuit—and his career. 


Toronto, Can.—Application will be made to 
the Legislature of Ontario at its next session for 
a charter for the construction of radial electric 
railways from this city to different points in the 
county of Elgin. The company is to be known 
as the St. Thomas Radial Electric Railway Com- 
pany, and the applicants are K. W. McKay, Jas. 
A. Bell, W. R. Jackson, John Campbell, A. E. 
Domville, James Fulton, John Slacey, C. B. 
Hunt, E. R. Cameron. 


Alexandria, Va.—The Mount Vernon Elec- 
tric Railway Company is pushing the building of 
its road from Alexandria City northerly toward 
the Aqueduct bridge, and the authorities of the 
road say they expect to reach that point by May 
or June next. The Washington, Arlington and 
Falls Church Railroad Company is also grading 
its road from the Aqueduct bridge to the 
Arlington estate and surveying and obtaining 
the rights of way from land owners from Arling- 
ton on to Falls Church. 


Oxford, Pa.—The prospect is favorable for 
the early building of an electric railway between 
Oxford and Newark, Del.—Prelimipary move- 
ments towards establishing an electric plant at 
Pine Grove, on the Octoraro. aboat three miles 
west of Oxford, have been made. It is stated 
that 1,000 to 1,400 H. P. can be generated by the 
water power. The Octoraro flows into the Sns- 
quehanna near Rowlandville, Cecil County, Md. 


Gilman, Col.— The Tip Top Mining Company 
bas purchased the electric plant on the Eagle 
River, west of Red Cliff, formerly owned by 
Charles J. Taylor and others, and will utilize it 
for the operation of the mill built by it Jast sum- 
mer. The plant has been idle for several months 
because of a disagreement among the owners, 
Its former use was to furnirh the town of Gilman 
and the mines around it with light. Itis oper- 
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ated by water power and is equipped to supply 
both light and power. The new purchasers paid 
abont $20,000. 


Buffalo, N. Y.—A municipal electrical bureau 
in connection with the Board of Public Works is 
about to be established here.—TheCataract Con- 
struction Company has secured a right of way 
from Tonawanda to the city line of Buffalo. The 
route is along the west side of the New York 
Central’s tracks.—The Buffalo Lumber Exchange 
have passed a series of resolutions favoring gen- 
erous treatment to the parties who are asking a 
franchise for the distribution in this city of 
Niagara Falls power. 


Albany, N. Y.—Bills have been introduced in 
the Legislature having in view the cancelling of 
the charters of some of the electric railway com- 
panies in Brooklyn for violations of their charters 
in failing to run cars during the strike, and for 
other reasons that the managers of the strike 
deem sufficient.—A bill has been introduced in 
the Assembly compelling street railways to con- 
struct on the front of every electric car a guard, 
fender or sweep raised not more than five inches 
above the surface of the road. 


Gardiner, Me.—The scheme to incorporate 
the Maine Water and Electric Power Compan 
is said to be one indirect ontcome of the build- 
ing of the Wiscasset and Quebec railway. Mr. 
Wm. Doe, of Dukesport, Pa., who represents 
Pennsylvania capitalists, is the principal mover 
in theenterprise. On the Sheepscot, above Wis- 
casset, are numerous water powers, and Mr. Doe 
aud his associates have a plan of buying up these 
privileges and using them to furnish the power 
to supply electric lighting, and to run street 
railways ın the towns near the river, and also to 
supply water to the towns. 


Herkimer, N. T.— The formal transfer of the 
present Herkimer and Mohawk and Ilion street 
railroads to R. J. McKeever and Jacob L. Hees. 
supposed to represent the New York Central 
Railroad, has been completed. The new com- 
pany will be known as the Herkimer, Mohawk, 
llion and Frankfort Railway Company. J. L. 
Hees, of Fonda, has been elected president, R. 
J. McKeever secretary and treasurer, A. D. L. 
Baker, of Gloversville, J. L. Hees and James L. 
Stewart directors. The Central Railroad Com- 
pany has granted the new company the right to 
cross its tracks in Herkimer. This is regarded 
as conclusive proof that the Central helped to 
consummate the deal. 


Philadelphia.—The lines of the Philadelphia 
Traction Company on which the change from 
horses to electricity will next be made will be the 
York and Dauphin and Spring Garden and Wal- 
Jace street lines, Ina few days the overhead 
work will be completed over the routes named. — 
The new electric machines for softening Harvey- 
ized armor, which were built for the navy ata 
cost of $30,000, have been tried at Cramps’ and 
officially pronounced successful. It has hereto- 
fore been found impossible to drill the n 
holes in the Harveyized plates, and work of t 
kind has practically been suspended for the past 
three months. 


Peoria, Ill.—A bill has been introduced in the 
Illinois House of Representatives by Mr. Daugh- 
erty, of this city, giving cities power to con- 
tract with gas or electric light companies for a 
period of uot exceeding thirty years. In cities 
where such plants are now in operation the au- 
thorities may purchase or lease the same. Before 
the lease or purchase shall be binding, the ques- 
tion shall first have been submitted to the people 
at a general election—the ballot specifying the 
yearly rental if a lease or the consideration price 
if a purchase. If the proposition is defeated at 
the polls a resubmission cannot be had for ten 
months. Cities are empowered to borrow money 
and levy and collect taxes for the purpose of pur- 
chasing or leasing plants and maintaining them. 


Jersey City. N. J.—The Consolidated Traction 
Company of New Jersey, has decided to put 
freight cars on its lines, and in a short time a 
regular express business will be established. At 
present the company has three of the proposed 
freight cars in operation, carrying supplies for 
the company. They are similar to the express 
and baggage cars used on steam railroads.—An 
electric storage battery placed in each car of the 
Jersey City line of the Consolidated Traction 
Company crossing the Newark meadows is 
used as an adjuuet in lighting the cars. Under 
the former system in use, the slipping of the 
pole from the trolley wire at once put out the in- 
caudescent lamps, aud left the passengers in the 
dark. When this happens now, the storage bat- 
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tery at once comes into play and lights the 
lamps. 


Harrisburg, Pa.—Mr. Woodring has intro- 
duced a bill in the House which, if it becomes a 
law, will enable Philadelphia to manufacture its 
own electric light and likewise to sell it. The 
bill provides that the provisions of the act of 
May 20, 1891, shall be extended to cities of the 
first, second and third classes. The act of May 
20 authorized boroughs to manufacture electri- 
city for commercial purposes, and to erect, pur- 
chase or condemn electric light plants and appa- 
ratus already established. It gives.councils the 
right to purchase electric light works at such 
price as may be agreed upon by them and a ma- 
jority in value of the stockholders of the com- 
pany. In case of a failure to agree the court 
can be asked to appoint viewers to assess the 
value of the plant. 


Chattanooga, Tenn.—The plant of the Chat- 
tanooga Electric Light Company has been sold 
to satisfy a judgment of the General Electric 
Company. The plant was purchased by J. H. 
Levis, of New York, for $75,000. The company 
Bad a bonded indebtedness of $145,000, the 
larger portion of which was held by the General 
Electric Company. Itis understood that a new 
company will be formed to run the plant.—An 
application for a charter for the Chattanooga 
‘Light and Power Company has been made by F. 
V. Brown, D. J. O'Connell. F. F. Wiehl, J. B. 
Nicklin and Frank Spurlock. This corporation, 
when the charter is obtained, will be the successor 
of the present eiéctric light company. The ap- 
plication for the charter asks permission to gen- 
erate and manufacture electricity and sell the 
same in all its forms, also for power to manufacture 
and deal in all kinds of electrical machinery and 
apparatus. 


Yuma, Ariz.—A project of grand proportions 
in electrical plants is being developed here, and 
is assuming a shape that promises its fulfilment. 
It is proposed to establish a great electric plant 
on the Colorado River, to be run by the current 
of that stream, to supply power for mining, 
transporting, milling and reducing ores from the 
great mineral belts that exist ou both sides of 
the river a few miles above Yuma. Also for 
pumping water with which to irrigate the lands 
lying along the river and the great valley to the 
south and west of Yuma, and to run all kinds of 
manufacturing machinery aud a narrow gauge 
railroad among the mining camps back from the 
river, which is proposed to be built to a connec- 
tion with the Southern Pacific Railroad at El Paso 
and with the San Diego, Yuma and Pheenix 
Railroad where it crosses the river at that same 
point, and on to the great deposits of sulphur in 
the Cocopa mountain range, thence to the gulf 
at the mouth of the Colorado River, where it will 
connect with steamers and sailing vessels along 
the coast. 


Telephone and Telegraph. 


The Traction Company is putting ina system 
of private telephones at Middletown, N. Y. 


The long distance telephone line between Madi- 
son, Wis., and New York and Washington was 
opened on the 28d ult.,with the usual ceremonies, 


Galesville, Wis., and North Bend will, it is al. 
leged, be within speaking distance of each other 
atan early day. A telephone line is projected to 
connect them. 


William Meter—not a common name— has 
asked for a telephone franchise at Sheboygan, 
Wis. Mr. Meter sells the instrument at $30 to 
the users, charges them at the rate of $1.50 per 
month and promises them a metallic circuit. 


The Magneto Telephone Company of Elwood, 
Ind., has contracted to put in an exchange of 
fifty telephones at Frankton, and build a toll line 
connecting that city with Elwood. Work on the 
exchange and toll line will begin in a few weeks. 


Sumter, S. C., has established a tele phone ex 
change. The work was superintended by G. S. 
Maxwell of Sumter. 


The Police Department of Buffalo, N. Y., will 
in the near future throw out all the telephones it 
now has in connection with the local telephone 
company and put in an independent system 
which, it is alleged, will be something of a 
marvel in the way of efficiency and expediency.” 


High Point, near Greensboro, N. C., is having 
a telephone system put in. 


A telephone exchange has been established at 
Thomasville, Ga. 


A bill has been reported to the West Virginia 
House of Representatives taxing telegraph, tele- 
phone and express companies. 


The recent storm at St. Louis was very dam- 
aging to telegraph, telephone, electric light and 
firo alarm wires. Over 1,100 telephone wires 
went down and many ’phones bnrned out. Com- 
munication with the outside world by telegraph 
was entirely cut off. 


The Chamber of Commerce at Petersburg, Va, 
have appointed a committee to look into the sub- 
ject of cheaper telephone service for that city. 
The committee were to call a meeting for the 
purpose of giving a hearing to representatives of 
various telephone companies who are seeking a 
franchise. 


The Century Telephone Company of New 
York has asked for permission to establish a tele- 
phone line in Peekskill, N. Y. It offers to give 
the Peekskill public a telephone service just as 
good asthe one they now have and at half the 
cost, 


J. Hummel, of J. Hummel & Co., St. Louis, 
have promised the citizens to put in a first-class 
system of telephones in Louisiana, Mo., at a 
monthly rental of $2 for business houses and $1 
for residences. Already 100 subscribers have 
been obtained. 


The Hudson River Telephone Companya few 
evenings ago transmitted a musical programme 
over its long distance line from the office at New- 
burg, N. Y., to audiences assembled at Goshen 
and Middletown, who returned thanks for the 
enjoyment they hadin listening to the selections, 
every note of which was heard distinctly at both 
places. 


F. L. Humes bas applied for a franchise to pat 
in and operate a telephone plant at Oshkosh, 
Wis. He proposes to use the Berliner patents 
that are owned by the Bell Telephone Com- 
pany, which have been rendered void by a recent 
decision of the courts, but are still subject to the 
decision of the U. 8. Supreme Court. 


A telephone war is imminent in Fort Wayne, 
Ind. The Harrison Telephone Company and the 
Fort Wayne District Telegraph Company have 
consolidated their interests, and will unite all 
subscribers, franchises and systems to fight the 
Central Union Telephone Company, originally 
the old Bell Telephone Company. Telephones 
are to be put in for $1.50 a month. 


Three telephone companies have applied for 
franchises at Bay City, Mich.—the Harrison, the 
Standard and the Anthony. The Harrison 
seemed at last accounts to be most in favor with 
the committee of council having the matter in 
charge. 


The Gloversville, N. Y., Electric Company are 
about to organize a local telephone company 
which, though incorporated asa separate com- 
pany, will co op-rate with the electric company 
to the extent of using their poles for stringing 
wires. 


A telephone bill to regulate charges to sub- 
scribers has been introduced in the New York 
Assembly by Mr. Gerst, of Buffalo, and in the 
Upper House by Senator Parsons. The bill will 
be vigorously advocated by the New York Board 
of Trade and Transportation. A joint committee 
was appointed to hear the arguments of advocates 
and opponents of the bill. 


The Citizens’ Mutual Telephone Company of 
Lockport, N. Y., consider the franchise which 
the conncil committee have reported favorably 
objectionable in some respects and want the 
following modifications made in it: They want 
it optional with the company to renew the 
franchise at the end of ten years; they object to 
furnising poles for the city’s fire alarm wires in 
districts outside of the telephone district; the 
waut three years instead of six months in which 
to complete the plant, on the ground that delays 
may be occasioned by reason of suits with the 
Bell Telephone Company; they object to giving 
any free telephones to the city. [t is thought the 
differences will be adjusted. 


The druggists of Chicago, it is said, have guar- 
anteed the Harrison International Telephone Co. 
6,000 subscribers, and work on the new system 
will begin early in the spring. The packers at 
the Stock Yards propose to put in an exchange 
of their own. They are arranging for a new 
system which shall connect all parts of the yards 
and which will permit a prompt alarm being sent 
in in the event of a fire breaking out. The pres- 
ent system is owned by a private corporation and 
it is a matter of considerable expense to the 
packers. 


A rumor was current a few days ago in Minne- 
apolis to the effect that a large corporation, with 
Mackay, the bonanza king, at the head, would 
be formed in the near future for the purpose of 
establishing and operating telephone exchanges 
in various cities, to compete with those already 
established. The same rumor connected the 
name of J. F. R. Foss, of Minneapolis, with the 
enterprise, as one of the founders of the new 
company. 


The Columbia Telephone Company of New 
York intends opening an exchange in Salem, 
Mass., if permission is granted by the authorities 
and a sufficient number of subscribers obtained. 


At Columbia, S. C., the Postal Telegraph Com- 
pany is now having all the poles in the city 
painted an olive green. All the poles of the 
Western Union lines have already been pairted 
white and the fire alarm poles red. 


The Michigan Telphone Company has accepted 
the new underground wiring ordinance passed 
by the Grand pids Council and will put their 
wires underground in the spring. 


The Department of the Interior at Washington, 
after ue number of bids for 118 tele- 
phones for the Department, has decided in favor 
of the Western Telephone Construction Company 
of Chicago, who agree to furnish a Departmental 
system of telephones for $5,565.76. Edward E. 
Clement, of the Patent Office, has been desig- 
oe to superintend the installation of the sys- 

m. 


A new telephone compan 
at Johnstown, Pa., and will apply at once for a 
charter. The new company intend to compete 
with the Bell system now in operation, and will 
put their rates at a much lower figure, 


has been organized 


A Good Fire-Proof Material for Air Shafts, Elevators, &c. 


An interesting test was recently made in the presence 
of the Building Department of Brooklyn, N. Y., to de- 
termine if elevators and air shafts could be rendered fire- 
proof without bricking them up. The method tried was to 
plaster on Koebling stiffened wire lath and fill the space 
between the studding behind the lath with Mineral Wool. 
The results were highly satisfactory, as the 20-foot shaft 
or Chimney was found intact on examination after a brisk 
fire had burned underneath it for over half an hour. The 
corrugated copper gaskets manufactured by the United 
States Mineral Wool Company or New York have enjoyed 
large sales recently among electric and similar plants, 
among which may be mentioned the Philadelphia Traction 
Company, Electric Traction of Philadelphia, Nassau Elec- 
tric Railroad Company, Brooklyn, N. Y., Allegheny Trac- 
tion Company, Allegheny, City, Pa., Carnegie Steel Com- 
pany and Messrs. 8. Shoenberger & Co.. Pittsburg, Pa. 
Samples for tests free from the manufacturers. 


A New Catalogue. 


The old established house of Wallace & Sons, Brass and 
Copper Rolling Mills, with sample rooms and warehouses 
at 28 Chambers and 5 Reade streets, New York, and mills 
at Ansonia, Conn., are about to issue a new Illustrated 
Catalogue. Their previous efforts in this direction have 
met with the highest commendation, and we feel sure 
that their present issue will demonstrate the progressive 
position this house has for nearly half a century main- 
tained in the Brass and Copper trade. 

The proof-sheets show that the book will be a very ac- 
ceptable addition to the catalogue libraries of hardware 
merchants, metal workers, etc., etc., and will, on account 
of its complete price-lists of different articles, as well as 
its tables of measurements, weights, etc., etc., become a 
standard book of reference for dealers in their line. 

Special attention has been given to details, particularly 
in revising Various price-lists hitherto more or less con- 
fusing, and these changes, together with the profuse 
illustration of the various articles they manufacture, 
make everything quite clear even to those who may not 
be thoroughly famillar with the business. The book is 
also illustrated With cuts showing the improved manner 
of packing various articles forthe convenience and utility 
of the shelf-hardware trade, such as Star Brand Copper 
Rivets and Burs, Copper Tacks and Nails, Spelter Solder, 
etc., etc. 

Several pages in the back of the Catalogue are devoted 
to tables of weights, measurements, etc., stc., of different 
metals such as Sheet Copper, Seamless Brass and Copper 
Tubing, Brass and Copper Rods, etc., etc., 80 as to enable 
the trade to estimate on goods of this description com- 
prehensively. 


The Metropolitan Electric Company, 186-188 Fifth ave- 
nue, Chicago, has just taken the agency for the American 
Carbon Company’s products and will carry a full line of 
this celebrated Carbon. They will have their stock in in a 
very few days aud will be able to meet the demands of 
the market. This adds another high-class specialty to 
the Metropolitan Company’s list. 
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RECENT COMPANY ELECTIONS. 


Syracuse Street Railroad Company, Syracuse, N. Y. 
Pre-ident,G@. E. Herrick: vice-president. W. R. Kimball; 
treasurer, Tl eo. H. Conderman: secretary, William P. 
Gannon. Directors: W. R. Kimball, Paul T. Brady and 
Winam P. Gannon, of Syracuse: Charles R. Flint and L. 
R. McClymonds. of New York City: Tbeo. H. Conderman, 
of Philadelphia, and W. H. Hazard, H. Clark Ford and G. 
E. Herrick, of Cleveland. 


Berlin Iron Bridge Company, East Berlin, Conn. The 
Ollowing Board of Directors was elected at the stock- 
holders’ meeting on January 29: Charles M. Jarvis, Geo. 
H. Sage, F. L. Wilcox and Burr K. Field, of Berlin. Conn.: 
S. Howard Wilcox, of Brooklyn, N. Y.; Julius Burr, of 
East Berlin, Conn., and H. Peck. of Waterbury, Conn. By 
vote of the stockholders the capital stock of the company 
was increased from $800,000 to $500,000. The new issue of 
stock has all been taken Dy the old stockholders. 


Standard Underground Cable Company, Pittsburg, Pa. 
The Board of Directors held their firat regular meeting 
atter the annual stockholders’ meet in on January 26, and 
elected:the following executive officers of the company 
for the ensuing year: President, George Westinghouse, 
JT.: vice president and general manager, Joseph J. Marsh: 
secretary and treasurer, Frank A. Rinchart: auditor, 
Charles M. Hagen. At the annual meeting of the stock 
holders Jos: ph W. Marsh was re-elected as one of the 
directors in the company. Mr. Marsh is now entering 
upon the fourteenth year of his connection with this suc. 
cer tzful corporation, during most of which time he has 
been its general manager. 

Seneca Electric Company, Seneca Falls, N.Y. Directors: 
8. D. Green, N. S. Wilcox. H. H. Crowell, P. H. VanAuken 
and B. F. Peach, Jr. A meeting will be held in a few days 
when it i8 expected that the reorganization of the com- 
pany will be completed and important changes made in 
the management. 

Pittsburg Traction company, Pittsburg, Pa. President, 
G. W. Elkins, Philadelphia; vice-president, C. L. Magee, 
Pittsburg; secretary and treasurer. J. G. Traggard. Di- 
rectdrs: G. W. Elkins, P. A. B. Widener, W. L. Elkins, C. 
L. Mages, William Flinn and George C. Wilson. 


Mt. Mansfield Electric Rallroad Company, Mt. Mansfield, 
Vt. General Manager, P. D. Pike; auditors, A. C. Ray- 
mond, H. W. Barrows andJ A. Stafford. Directors: P. 
D. Pike, F. O. Burt, W. P. Dillingham, C. L. McMahon, L. 
C. Moody, C. E. Burt and E. D. Blackwell. 


Central Wisconsin Electric Railway, Oshkosh, Wis. Di- 
rectors: George H. Ketcham, George J. Kobusch, Otto 
von Schrader, F. M. Ohl, T. E. Ryan, C. T. Lewis and M. L. 
Campbell. 

People’s Traction Company, New York City (organizea 
last week). Directors: Franklin A. Wilcox, Edward H. 
Hobbs, John A. Bensel, Martin J. Keo:h, Daniel F. Coha- 
lan, Charles B. Hobbs, John Foley, Jr., Edward Hassett 
and J. Clarence Davis. 

‘Mascoutah Electric Light Company, Mascoutah, III. 
President, George Postel; vice-president, Philin Henry 
Postel; secretary, Henry R. Hagist; treasurer, J. E Postel. 


Harrisburg Electric Company. Harrisburg, Pa. Presi- 
dent, E. Z. Wallower: secretary and treasurer, H. W. 
Stone: general manager, C. H. Kinter; superit tendent, W. 
R. Fitzpatrick. Dir ctors: E. Z. Wallower, John J. Beggs, 
W. O. Bishop, Harris Cohen, T. H. Heist, E. B. Mitchell, H. 
T. Ross H.J. Stewart, Joseph Strouse, B. M. Nead and 
Horace B. Mitchell. 


Wissahickon Electric Railway Company, Philadelphia. ` 


President, Peter P. Liebert: vice-president, William Flan- 
agan; secretary and treasurer, John Flanagan. Directors: 
Peter P. Liebert, William Johnston, Jame3 Christie, L. M. 
Jones, John Kenworthy, Benjamin Kenworthy and W. H. 
Flanagan. 

City and Suburban Rallway Company, Baltimore, Md. 
Directors: Nelson Perin, George C. Jenkins, George A. 
von Lingen, Wm. P. Harvey, Wm. A. Marburg, B F. De- 
ford and Edward L. Bartlett. Thethree jast named are 
new members of the board and take the places of John K. 
Cowen, E. J. D. Cross and Frank Perin, who declined re- 
electlon. ‘The stockholders voted to increase the capital 
stock from 98.0 0. 000 to $4,000,000. 

Edison Electric llluminating Company, Brooklyn, N. Y. 
Directors: Frank L. Babbott, Le Grand Beers, Charles E. 
Crowell, Ethan Allen Doty, Julian D. Fairchild, C. N. 
Hoagland, Darwin R. James, J. G. Jenkins, Martin Joost, 
Lowell M. Palmer, Edwin Packard, George Foster Peabody 
and George H. Southard. 

Clyde Electric Light Company, Clyde, N. Y. President, 
D. M. Wright: vice-president, Nathan Shaw: secretary and 
treasurer. Edward M. McIntyre. Directors: D. M. Wright, 
Nathan shaw, Calvin McIntyre, Charles H. Ford, E. M. 
Melntyre. 

Centralia Electric Light and Gas Company, Centralia, 
III. Directors: C. C. Davis, E. S. Condit, G. L. Pittenger, 
F. Kohl, Jacob Kohl, Seymour Andrews, G. E. Els and 8. 
Warner. 

Brodie Electric Company, Manchester, N. H. President, 
J. Brodie Smith; treasurer, Walter G. Africa: general 
manager, Albert L. Clough. 


INCORPORATIONS. 


The Compton Electric Service Company (incorporated in 
W. Va.). New York, N. Y.—to manufacture and vend 
electrical and mechanical devices, appliances, e c. Capi- 
tal stock, 8800. 000. Promoters: Geo. L. Thomas, Baltimore, 
Md.; Melvin Compton, Newark, N. J.: J. Fi ed. Glasby, 
Elizabeth, N. J. 

The Fort Madison Water Company, Jersey City, N. J.— 
to construct, maintain and operate water works, gas 
works and electric light works. Capital stock, $275,000. 
Promoters: Alfred C. Brown, Louis Hallock, Jr., Rob't H. 
Dillingham, Herbert F. Hatch, East Orange, N. J.: Charles 
B. Brown, Jersey Clty, N. J. 


The Westchester County Central Electric Rallway, 


White Plains, N. Y.—to build and operate a street surface 
road in the county of Westchester. Capital stock, $75,000. 
Promoters: F. H. Reed, C. A. Johnson, C. M. Nichols, 
New York City. 

` The Frederick-McCabe Ccnstruction Company, Balti- 
more, Md.—to carry on a general contracting and engil- 
neering business, making a specialty of constructing 
electric rallways and plan s, and to manufacture and sell 
dynamos, motors, li :hts, accumulators, etc. Capital stock, 
$50,000. Incorporators: James F. McCabe, Lawrence N. 
Frederick, Frank H. Sloan. Lawrence P. McCabe, Francis 
E. Yewell, William G.S:octsdale and Frank Slingluff. 


The Mountain Stream Water Company, San Diego, Cal. 
—to dealin water and water rights; operate water works ; 
operate electric light and power plants. Capital stock, 
810.000, 000. Promoters: J. M. Howells, Cnicago, Il.: 
Jno. D. Works, Lewis R. Works, San Diego. 


Tue Lorain and Wellington Railway Company, Lorain, 
Ohio—to construct and operate a street railroad, to be op- 
erated by electricity or other motive power, between 
Lorain and Wellington, Ohio; to furnish electric light, 
power and heat, etc. Capital stock, $100,000. Promoters: 
H. C. Redington, E. M. Pierce, Jno. Stang, Q. Gillmore, 
J. W. Steele, O. F. Carter, Jas. Nicholl, Jr. 


The York Light and Power Company. York, Neb.—to 
furnish light and power by the use of gas or electricity. 
Capital stock, $12,000. Promoters: H. C. Page, Geo. W. 
Shuck, 8. H. Sedgwick, Geo. R. Reed. 


The St. Louis and Jefferson Barracks Railway Company, 
St. Louis, Mo.—to construct and operate an electric rail- 
way line between St. Louis and Jefferson Barracks. 
Capital stuck, $30,000. 


The Nikola fesla Company. New York City—to manu- 
facture and sell machinery, generators, motors, electrical 
apparatus, etc. Capital stock, $5,000. Directors: Edward 
D. Adams, Ernest K. Adan.s. Alfred S. Brown and William 
B. Rankin, of New York City, and Charles F. Coaney, of 
Summit, N.J. 

The Boynton Multivolt Battery Company, Brooklyn, 
N. Y.—to manufacture and sell electrical apparatus, bat- 
teries, etc., photographic supplics and materials, etc. 
Capital stock, 8 10.000. Directors: Edward S. Boynton, of 
Brooklyn: Abraham Strauss, Peter Kemble and Charles 
H. Brigham, of New York City. 


The Central Wiscon in Electric Railway Company, Osh- 
kosh, Wis.—to build an electric railway in Oshkosh, and 
an interu:ban road between Oshkosh and Kaukauna. 
Capital stock, $1,000,000. Incorporators: T. E. Kyan, of 
Waukesha, and M. L. Campbell and W. F. Gruenwald, of 
Oshkosh. James K. Tillotson. of Toledo, was the promo- 
ter of the enterprise. 

The People’s Traction Company, New York—to build and 
operate about twenty miles of electric railways in the 
Annexed District. Capital stock, $1,500,000. Incorpo- 
rators: Franklin A. Wilcox, Edward Hobbs, John A. 
Bensal, New York; Martin J. Keogh. of New Rochelle: 
Edward Hassett, Charles Mobbs, Brooklyn; John Foley, 
of Sewaren, N.J.: Eugene G. Blackford, Clarence Seamens 
and a number of other well-known business men. 


The Clintonville Electric Light and Power Company, 
Clintonville, Wis.—to operate an electric light and power 
plant at Clintonville. Capital stock. 88,000. Promoters, 
D. S. Stewart, L. M. Stewart, Clintonville : P. A. Stewart. 
Morris, Wis. 

The Suburban Telegraph Company—to operate a line 
between Westchester villages, New York and Brooklyn. 
Capital stock, $10,000. II. corporators: Wiiliam Bryant, 
James McCullom, T. P. Tighe, Michael McGonigle and 
George E. Shepherd. 

The Ballston Electric Railroad Company—to operate an 
electric street railway for passengers, express and freight 
for a distance of ten miles from Ballston Spa to Middle 
Grove or Jamesville, in the town of Greenfield, N. Y. 
Capital stock, $200,000. Directors: 1 hos. Craig and Robert 
J. Brace, Trenton, N. J.; Charles E. W. Smith, Roeland F. 
Hill, of New York City: J. H. Burke, F R. Barnes, I homas 
Kerley, of Balston Spa; John Legsett and Joseph A. 
Leggett, of Troy. 

The Seneca Light and Power Company, Seneca Falls, 
N. Y. Capital stock, $100,000. Directors: A.C. Mercer, 
C. T. Silsby, N. T. Wilcox, J. W. Hammond, of Seneca 
Falls, and P.M. Kendiy, of Waterloo, N Y. 


The Guest-Bates Marine Life Saving Appliance Com- 
pany, Hoboken, N. J.—to manufacture and sell all kinds 


of marine life-saving apparatus and especially the elec- 
tric lighting thereof. etc. Capital stock, $100,000. Promo- 
ters: Jas. A. Guest, Edward C. Chew, Washington, D. C.: 
Jas. H. Bates, Hoboken, N. J.: Chas. J. Bates, Engle- 
wood, N. J. 


The Oakland Railway Company, Royal Oak, Mich.—to 
prosecute à general railway busivess. Capital stock, 
$50,000. Promoters: Geo. Hendrie, Strathearn Henrie, 
Crosse Pointe, Mich.; Jno. C. Donnelly, Detroit. 


Woven Wire Brushes. 


The Belknap Motor Company of Portland, Me.. are the 
patentees and manufacturers of the best Woven Wire 
Brush on the market.—[A av. 
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ELECTRICAL PATENT RECORD). 


l. Krrxun LATENT I8BRDED JANUARY 29. 1 8 


— 


ELECTRIC RAILROADS AND APPLIANCES. 


583,154. Circult-Closer for Rallway-Rails. Edgar C. Wiley, 
Bristol. 'i enn., assignor to the Wiley Rallway Electric 
Signal Company, same place. Filed May 29, 1894. 

588,259. bklectric Locomotive. 8. Lloyd Wiegand, Phila- 
delphia, Pa. Filed Oct. 28, 1890. 

588,261. Bonding Device for Electric Railways. John J. 
Zimmele and Antoine Bournonville, Philadelphia, Pa.; 
said Bournonville assignor to said Zimmele. Filed 
Nov. 80, 1894. 

BLECTRIC LIGHTS AND APPLIANCES. 


588,100. Electric-Arc Lamp. Hans Swoboda, New York, 
N. Y.. assignor to the General Incandescent Arc Light 
( ompany, of New York. Filed March 2, 1894. 

583,196. Combined Portable Staud and Wall-Bracket for 
Incandescent Electric Lamps. Herman Horn, Phila- 
n Pa. Filed Feb. 15, 1892. Renewed June 2, 

583,211. Electric-Arc ee ie Eugen Conrady, Keighley, 
England. Filed Dec. 16. 1893. 

„28. Incandescent Electric 1 George R. Lean, 
Cleveland, Obio. Filed Nov. 29, 1898. 


DYNAMOS, MOTORS, BTC. 


583.0868. System of and Appel ats for Controlling Elec- 
tric Circuits. William B. Potter, Lynn, assignor to the 
General Electric Company, Boston, Mass. Filed July 


24, 1893. 

583,064. Rect ifying-Commutator and Method of Making 
Same. Henry G. Reist, Schenectady, N. Y., assignor to 
the Thomson-Houston Electric Company, Boston, 
Mass. Filed Oct. 19, 1894. 

583,108. Electric Motor. Charles Wirt, Chicago, III. Filed 
April 23. 1894. 

588,146. Apparatus for Smoothing Currents «f Dynamo- 
Electric Machines. Charles E. Scribner, Chicago, 11L, 
assis nor to the Western Electric Company, same 
Place. Filed Jan. 16, 1892. 

588,244. System of Distribution by Alternating Currents. 
Charles P. Steinmetz, Schenectady, N. Y., assignor to 


the General Riectric Company, of New York. Filed 
April 2, 1894. 
588,245. System of rlectrical Distribution. Charles P. 


Stelnmetz, Schenectady, N. Y., assignor to the den- 
eral Electric Company of New York. Filed April 18, 


1894. 

533,246. Winding for Dynamo-Electric Machines. Charles 
P. Steinwetz, Schenectady, N. Y., assignor to the 
1 Electric Company, of New York. Filed July 

583,248. System of Electrical Distribution. Charles P. 
Stelnuietz, Schenectady. N. Y., assignor to the 1 bom- 
son-Houston Electric Company, Boston, Mass. Filed 
Sept. 24, 1894. 

588,818. Coutroller or Switch for Electric Motors. Wil- 
llam J. Pohlman, Woodbrook. assignor of one-half to 
1 Orrison, Baltimore, Md. Filed Nov. 17. 
1894. 

588,328. System for and Method of Electrical Distribution 
of Energy. William Stanley. Pittsfield, Mass., as- 
signor to the Stanley Laboratory Company, same 
Place. Filed Nov. 8, 1894. 

583,878. System of Electrital Distribution. Charles P. 
Steinmetz, Schenectady, N. Y.. assignor to the Gen- 
195 Electric Company, of New Yor Filed April 5, 


1894. 

533,379. System of Electrical Distribution. Charles P. 
Steinmetz, Schenectady, N.Y., assignor to tbe General 
Electric company of New York. ed April 11, 1894. 


Renewed Dec. 24, 1894. 
BATTERIES. 
583.078. Primary Battery. Richard O’Toole, Mechanics- 


town, assignor of one-half 10 George W. Smith, Baltit- 
more, Md. Filed Aug. 3, 1893. 


TELEPHONE AND TELEGRAPH APPARATUS. 


533,142. Telephone System. John J, Sabin and William 
Haw pton, San Francisco, Cal.; said Hampton assignor 


of One. fourth of the wholeright to said Sabin. Filed 
April 14, 1894. 
583,147. Telephone-Switc. board Apparatus. Charles E. 


Scribner, Chicago, lll. assignor to the Western Elec- 
tric Company, same place. Filed May 18, 1892. 

583,148. Spring-Jack for ‘Jelephone-Switchboardas. Chae. 
E. Scribner, Chicago, III., assignor to the Western 
Electric Company, same place. Filed May 28, 1892. 

533,254 Signaling-Telegraph. Frank A. Turner, Chelsea, 
Mass., assignor to the Gamewell Fire-Alarm Tele- 
graph Company, New York. N. Y. Filed July £7, 1898. 


MEASURING INSTRUMENTS. 


583,107. Electrical Measuring-lnstrument. Edward Wes- 

ton, Newark. N. J. Filed March 11. 1891. 

538,269. Recording Ampere Meter, William H. Bristol, 
Hoboken. N. J. Filed July 26, 1894. 

583,270. Electrical Measuring-Instrument. William H. 


Bristol, Hoboken, N. J. Filed Sept. 24, 1894. 
MISCBLLANEOUB. 


583,180. Combined Curb. Gutter and Conduit for Electrt- 
cal Conductors. Wiliam Kingsley, St. Paul, Minn. 
Filed Feb. 1, 1893. Renewed Nov. 15, 1894. 

533.183. Automatic Eleciric Signal. Henry C. Stores, 
Hartford. Conn., assis nor of one-half to Edward R. 
Faxon, same place. Filed April 20, 1894. 

533,398. Automatic Electric Safety System for Railroads. 
kene R. Snowden and Albert C. Ives, Ocala, Fla. Filed 
Jan. 26, 1894. 
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NEW YORK, FEBRUARY 13, 1895. 


N. E. L. A.— The next annual meeting of the 
National Electric Light Association will be 
held at Cleveland, O., February 19-21, 1895. 
Every concern interested in either lighting or 
railway work should be represented in the 
membership of this body, and should have at 
least one representative at the Cleveland meet- 
ing. The Secretary is Mr. Geo. F. Porter, 186 
Liberty street, New York. 


EDITORIAL NOTES. 


Researches Relating In another place we 
to Electro-Magnetic reproduce an editorial 
Oscillations. on this subject, from 
the London Electrical Review of January 25, 
which consists chiefly of a review of the work of 
Prof. Minchin on the conductivity of films of 
metallic powders, and the effects thereon of 
electro-magnetic oscillations. The results ob- 
tained recall to mind the investigation by Mr. 
Nelson W. Perry of the effect of electro-posi- 
tive gases upon similar films, in which almost 
identical results were in many cases obtained. 
Mr. Perry published the results of his inves- 
tigatious in the issues of ELECTRICITY of Decem- 
ber 16, December 28, and December 80, 1891, 
under the title, Some Unexplained Electrical 
Phenomena.” Mr. Perry’s method consisted in 
breaking an electric circuit and then bridging 
over this break by thin films of non-conducting 
substances, such as pulverized glass, metallic 
powders, athin film of shellac, etc., etc. Usu- 
ally one or both terminals of the conductor 
were covered with these films, and then brought 
mechanically together, but not with sufficient 
pressure to destroy the insulating character of 
the film. Taking hydrogen gas as a type of elec- 
tro-pusitive gases, he applied this, or an atmos- 
phere containing it, to the junction, and ob- 
tuined results so similar to those obtained by 
Prof. Minchin that if the word hydrogen“ be 
substituted for the expression ‘‘ electro-magnetic 
field,” the editorial in question would in many 
particulars apply equally well to Mr. Perry’s 
work. He found that after subjecting this 
bridge for a considerable time to an atmosphere 
of hydrogen it became highly conducting, but 
returned to the non-conducting state again upon 
standing in pure air. The bridge had, however, 
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undergone some change by this treatment, a 
change apparently exactly similar to that ob- 
served by Prof. Minchin; for it was now exceed- 
ingly sensitive to hydrogen gas, and would re- 
sume its conducting state almost instantaneously 
upon being subjected to an atmosphere contain- 
ing as little as. 1 per cent. of hydrogen. In 
other words, once we have succeeded in driving 
a current through the metallic powder surface, 
it responds to very feeble electro-magnetic im- 
pulses, whereas it previously failed to respond to 
strong impulses,” bas its counterpart in Mr. 
Perry’s article in this: ‘‘Such a tube having 
passed satisfactorily through the preliminary 
etage (viz., brought to the conductivity state by 
pure hydrogen and then allowed to go back to 
the non-conductivity state), which I designated 
as the process of ‘ forming,’ would respond to 
the most minute traces of hydrogen. In an at- 
mosphere containing less than one-tenth of one 
per cent., it would almost instantly change from 
a resistance so high that several Lacianche cells 
in series acting through it would fail to show the 
slightest current on an ordinary galvanometer, 
to one so low that the deviation of the needle 
did not perceptibly differ from that obtained 
when the instrument was not in circuit.” 

The editorial says : ‘‘ Let its conductivity now 
be destroyed, and it will be found after this to 
respond very easily to the actions which previ- 
ously produced no effect upon it.” Mr. Perry 
noticed that with his instruments there was a 
sort of fatigue. They lost their sensitiveness to 
bydrogen after a large number (40 or 50) appli- 
cations, and finally refused to respond even to 
pure hydrogen. He tried a very large number 
of powders, and found them all to possess this 
peculiar property in a greater or less degree, 
but each one seemed to evince some character- 
istic peculiar to itself. He also studied the be- 
havior of electrodes of different metals, with the 
same pulverulent material, and noticed some 
peculiar effects due to these. One of the most 
peculiar was that when one electrode was of 
copper and the other aluminium, and the pul- 
verulent material the black oxide of pal- 
ladium, the combination after having been 
sensitized or “formed” showed marked æolo- 
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tropic qualities. Such a combination would 
always conduct better in the direction in which 
the current was passing during the forming pro- 
cess, but the difference of condactivity in the 
two directions varied considerably in different 
instruments. In some it would conduct very 
well in one direction, while in the opposite it 
would not pass sufficient current to give any in- 
dication on an ordinary galvanometer. This 
solotropism also showed fatigue, for iv gradually 
disappeared on repeated reversals of cur- 
rent. 

Mr. Perry’s phenomena and those described 
by Prof. Minchin, while very similar in many 
respects, cannot both be due to the same cause, 
unless it be to some as yet not understood prop- 
erty of films. Mr. Perry offers no explanation 
of his results, since no theory that he has ad- 
vanced seems adequate. In looking for an ex- 
planation, he adopted the method of exclusion, 
and thus one by one his various hypotheses have 
been abandoned. It would seem that this sub- 
ject of the electrical behavior of films offers a 
wide field for research and study. 


„& „ * 


The Our esteemed con- 
„% Progressive Age temporary, the Pro- 
and the gressive Age, in its 


Weisbach Light. issue of February 1, 
in replying to a recent editorial in these col- 
umns, says: ‘‘ We decline to continue further 
in a discussion which is rapidly degenerating into 
a battle of words more or less sarcastic and bit- 
ter.” We are not surprised at this announce- 
ment for it is the usual refuge of those who, in en- 
deavoring to sustain an argument, have the very 
ground upon which they stand knocked from 
under them. It goes on to say: If there be a 
kernel to the attack it makes upon us, it is the 
statement that we make absolutely no reply to 
our (ELEOTRIOITY’S) arguments against the 
Welsbach light.“ 

Now our contemporary seems to be laboring 
under a false impression, which we desire to re- 
move, viz., that our attack has been directed 
against itself. Nothing has been further from 
our thoughts than an attack upon such an excel- 
lent publication as the Progressive Age. Our 
attack, if such it can be called, has been against 
the Welsbach light purely and solely. The Pro- 
gressive Age, which seems to be the official or- 
gan of thè Welsbach, undertook to laud the 
new light to the skies. So little attention 
was paid to what it had to say on this subject that 
it began to take itself seriously, and finally in a 
leader expressed surprise that its statements had 
up to that time gone unchallenged. We were at 
that time looking into the merits of the Welsbach 
light, and in our issue for November 28 published 
the first of our editorial comments upon it. We 
intended to be fair, and gave the truth as we saw 
it then, and have seen no reasons since to change 
our opinion. In this editorial we made no refer- 
ence whatever to the Progressive Age. 

On December 1 it published the testimony of 
Profs. Renk and Bunté and Dr. Kruger, and 
upon this we commented in our issue of Decem- 
ber 12 in a way that displeases our contemporary. 


ELECTRICITY. 


It says: We do not recognize any arguments.“ 
Well, what can be done with a person who will 
not recognize arguments? It goes on: We 
published the tests of Profs. Renk and Bunté, 
men of such standing that to criticise their tech- 
nical methods in the ease in point would be pre- 
sumptuous on the part of any journal.” Well, 
now, if these men are suob high authorities that 
it is presumptuous to criticise them, what is our 
contemporary going to say when these authorities 
criticise one another? ‘That is practically what 
they do. The statements of any one of the three 
may be true, but if the statements of any one of 
the three are true, the statements of the other 
two, or some of their statements, must be 
false. 

Our contemporary by publishing these state- 
ments puts itself between the two horns of a 
dilemma, and our presumption consists simply 
in pointing out to our contemporary that the tips 
of these horns are both equally sharp. It evi- 
dently sees that this is true and says, I won't sit 
between the two horns because it is dangerous. I 
won't sit on either one of them because it would 
hurt. I have been using the Welsbach light until 
I am blind, and I don’t see any horns, and I won't 
play anyway. So there, now !” 

In its last issue it devotes two columns to a re- 
port, copied,from the London Lancet, on incan- 
descent gas lighting, which it fondly imagines 
settles all the vital questions except tkat of the 
expense and trouble attending the light which it 
champions. It is evidently a firm believer in 
the adage that ‘‘ figures won't lie,” forgetting 
that other equally credible assertion that on cer- 
tain occasions ‘‘ liars will figure.” 

Had we not learned from the publication of the 


‘testimony of Profs. Renk, Bunté and Dr. Kruger 


that our contemporary's judgment as to what 
constitutes good argument to its cause was falli- 
ble, we should have expected it to see how shal- 
low, and in some cases erroneous, the conclusions 
of the Lancet report are. As it is, we are not 
surprised that 1t publishes it without comment. 
For the benefit of the Progressive Age and our 
other readers, however, we reprint in this issue 
the comments of our London contemporary, the 
Electrical Review, on this report, which show 
how valueless some of its claims are. 

The Progressive Age, referring to this report, 
says: 

„ The further scientific testimony which 
we publish in this issue is cumulative.” (Yes, 
cumulutive.—Ep.] As these authorities are 
also beyond impeachment by ELECTRICITY, . . 
it is evident that conviction on our contempo- 
rary’s part is impossible. We therefore beg to 
drop the subject.” 

Our contemporary is again wrong in stating 
that ‘‘ conviction ” on our part is impossible. On 
the contrary, the conviction is very rapidly grow- 
ing that our contemporary made a very poor de- 
fence of the Welsbach light. Poor as the light 
is as a competitor of electricity, it is capable and 
deserving of a better defence than it has re- 


ceived. Its well wishers should try to save it 
from its friends, for they, in this instance at 
least, are doing it more harm than could be cred- 
ited to its most bitter enemy. 
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Under the Searchlight. 


— 


Views and Opinions on Timely Topics. 


All Ready for the Convention. 


The management of the Hollenden Hotel at 
Cleveland have made thorough preparation for 
the comfort of their guests next week. 

A large basement has been newly painted, 
brilliantly lighted, and fitted for the use of ex- 
hibitors. 

Owing to the increased liability to illness at 
Convention times, it is proper to announce that 
Dr. Charles Betzler, the resident physician of 
the house, has nosuperior in his line, and that he 
can prescribe sure cures in four doses for almost 
every known ailment. He is an expert in the 
cure of melancholia. 

yY XK * 
THE ROLL OF HONOR. 


What it Means if Correct. 

There are at present four weekly electrical 
journals in this country other than the Æ'lectrical 
World. In order of age they are the Electrical 
Review, the Western Electrician, the Electrical 
Engineer and Execrricity. Each has, in its own 
way, contributed important service in the inter- 
ests of the development of the art and of the com- 
mercial side of the business. Each has a respect- 
able constituency, and is conducted by respect- 
able men. Each is to-day supplying to the 
workers in the field something which they want. 
Each has thousands of warm friends. These are 
truisms. 

A few weeks ago Mr. W. J. Johnston issued a 
pamphlet containing what he termed a Roll of 
Honor—a list of concerns who advertise only in 
the Electrical World. It was inaccurate, con- 
taining many concerns who are regular patrons 
of other papers ; but it contained the names of 
some concerns who do advertise only in that 
paper. 

So far as we know, however, none of the firms 
has protested against the situation in which it is 
placed. 

What is the full meaning of this publication ? 
Plainly nothing else than that the companies ap- 
pearing in this so-called roll of honor have al- 
lowed public notice to be served that they have 
no use for the four papers mentioned above, nor 
for the men connected with them. 

Is it supposed that the publishers and adver- 
tising solicitors of these four papers are angels or 
saints? Are they not just lıke other men, peace- 
able when possible, but ready to resent an insult 
of this nature ? 

Laying aside the direct value of advertising in 
the Electrical Review, the Western Electrician, 
the Electrical Engineer and ELECTRICITY, is it 
goud policy to allow an insult of this nature to 
pass without protest ? 

x NK * 

F. W. Horne, of Chicago, was appointed re- 
ceiver of the Fort Clark Street Railway Com- 
pany at Peoria, January 24, 1895, representing 
the Street Railway and Illuminating Properties 
of Boston. $175,000 stock held by the General 
Electric Company has gone to find McGinty. 


x * * 

BROTHER JOHNSTON says each copy of his paper 
costs him two cents more than the subscription 
price. On this basis his weekly loss on 2,500 
paid subscribers is $50 plus the loss from those 
who do not actually pay. 

* & * 

Every company placing business with the 
Electrical World, after the developments of the 
last few weeks, offers direct encouragement to 
methods which would disgrace a Baxter street 
clothing mau. z 
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London Notes. 


(From our London Correspondent.) 


AN IMPORTANT LONDON INSTALLATION. 


Among the first buildings connected to the 
supply mains of the City of London Electric 
Lighting Company were the Guildhall Banquet- 
ing Hall and the Council Chamber where the 
governing body of the metropolis meets every 
week. From time to time the original installation 
has been added to by the wiring of the Museum, 
Art Gallery and other premises connected with 
the Guildhall, so that at the present time there 
are more electric lights in regular use here than 
in any other set of buildings in London. 

The total number of lamps now fitted is about 
1,650, some of these being of 8, 16, 25, 82, 50 and 
100 candle power. The total candle power of 
current consumed when all the lights are on is 
equal to nearly 25,000. 

The following are some details regarding this 
installation: In the Banqueting Hall there are 
14 fittings with 36 lampsof160.P.each. These 
fittings were designed by Sir Horace Jones. Each 
is controlled by two switches to turn on alternate 
lights. The galleries of the hall are lighted by 24 
lamps on brackets and pendants. The lighting of 
the roof of the hall is somewhat novel. It is ef- 
fected by means of eight 100 o. . lamps fitted in 
inverted shades, designed to throw out the beanti- 
ful lines of the Gothic roof. 

In the Council Chamber, however, is found the 
chief feature of the whole installation. From the 
center of the chamber hangs a magnificent bronze 
electrolier, about 18 feet in diameter. This was 
formerly used for gas lighting, but it is now ar- 
ranged with 60 25c.P. and 18 160.P. lamps con- 
trolled in sections by 6 switches. On either side 
of the Lord Mayor's chair there is a standard 
carrying 9 lights, while looking down upon this 
chair is another standard carrying 9 lamps which 
light the press gallery. The corridor around this 
exquisitely furnished Council Chamber i3 lighted 
by 12 pendants. The light has a very brilliant 
effect upon the variety of colors used in this 
chamber, and shows up well the pieces of statuary 
and the gorgeousness of metropolitan officialdom. 

The Art Gallery is lighted by means of 2 15- 
light electroliers and 40 pendants of 50 c. P. each 
enclosed in cut glass globes. This lighting is so 
arranged that in no case does the glare from the 
lamps fall on the varnished surfaces of the 
pictures, 

The Library is lighted by means of 14 8-light 
pendants (32 o. P. lamps), 56 brackets (16 0. P. 
lamps), and 120 8c. r. lamps on special 6 light 
pendants. 

Thé Museum is lighted by means of 36 g. light 
bronzed brackets and 50 pendants. 

In addition to the above there are nearly 600 
lamps arranged on handsome fittings in the 
various committee rooms, public courts, etc. 

The main switchboard is a splendid piece of 
work, carrying 6 8-pole circuits, 2 armatures and 
1 voltmeter to read in each parallel. The current 
supplied is alternating. The whole of the wiring 
is carried out on the 3-wire system, viz.,6(3 pole) 
circuits from main board to 38-pole branch dis- 
tributing boards, and then distributed on the 
parallel system to the fittings, ete. The work has 
been very oreditably carried out by the firm of 
Lund Bros. & Co. under the supervision of the 
consulting engineer, Mr. W. H. Preece. 


Sight to the Blind. 

D. A. Reardon, the superintendent of the 
printing office in the Perkins School for the 
Blind in South Boston, has almost perfected an 
apparatus by whose use the blind can actually 
8660. 
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Light from Noise. 


If tbat be possible, how much light we ought to 
have ! There isan old saying that ‘‘talk is cheap.” 
Will the alleged discovery detailed below extend 
the meaning of this saying so that it will read 
„light is cheap?” But if the quality of the light 
thus produced is of the same character as the 
talk that is cheap it is probably worse even than 
the Welsbach light. 

According to an Associated Press despatch that 
is going the rounds of the papers, a convict at 
the Ohio State Penitentiary has invented a battery 
that needs only some one to talk to it to set it into 
action. We do not know whether or not the 
sending of this despatch around to the editors of 
the various daily papers was intended as a reflec- 
tion on the talking abilities of the average report- 
er, but it looks very much that way. We notice 
that among the claims made for this acoustic 
battery is one that by its use a clock might be 
made to wind itself by its own tick. Now there is 
nothing so very remarkable about that, but if it 
could be arranged so that a man could clear up 
his indebtedness to his butcher or tailor by the 
tick which the latter had given him,the invention 
would be one of real and lasting utility. The 
acoustic battery is described as follows: 

“If two dissimilar conductors of electricity 
which are subject to slight atomic change under 
the influence of sound are joined together after 
the manner of a pair of thermopile bars, and 
the open ends sre insulated by a suitable non- 
conductor of both sound and electricity, a cur- 
rent is generated when sounds are made in the 
vicinity of the exposed ends. If two or more 
such elements are connected together we have an 
acoustic battery, and by increasing the number 
of elements it is possible to operate an ordinary 
call bell by simply clapping the hands in front of 
the exposed ends of the battery.” 

Thus it would seem to be a device working on 
a principle very similar to that of the thermo- 
electric pile, the sound vibrations being in this 
case substituted for the heat vibrations as a mo- 
tive force. Levity aside, there is theoretically 
no absurdity in this, and it seems rather probable 
than otherwise that a battery capable of convert- 
ing the energy of sound into electrical energy 
could be built acting on a principle entirely 
analagous to that to which thermo-electric cur- 
rents are due. It will be remembered that Edison 
in the early days actually patented a device for 
accomplishing this same conversion, and it 
worked too, but was of no value whatever com- 
mercially, He constructed a huge tuning fork 
which was to be caused to vibrate in a magnetic 
field by resonance with its fundamental note 
sounded on another instrument, and still later 
Alexander Graham Bell invented the telephone, 
which is an adaptation of the same idea. The 
magneto receiver, when used as a transmitter, 
is a very familiar example of the facility with 
which sound may give rise to electric currents. 
The convict’s idea, however, does not involve 
this principle. It would be a more direct method 
in which magnetism was not essential at all. 

If this announcement is authentic, it is one of 


considerable interest. As a method of generating 
current for power or lighting purpuses, however, 
it is of course highly absurd. | 


The Harrison Telephone Co. in the West. 


Dayenport, Ia., has granted a franchise for 


twenty years to the Hartison Telephone Com- 
pany, under these conditions: The wires shall 
be carried on the poles already erected; the city 
shall have the use of the company’s poles for 
fire-alarm and police lines; the city shall have use 
of ten telephones free of charge and the further 
right to purchase any number of telephones for 
its fire and police telegraph service at $80 for 
each telephone; the annual rental shall not ex- 
ceed $30 per year for business houses or $20 for 
residences. l 
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Researches Relating to Electro- magnetic 
Oscillations. 


The question of employing impulsion cells, 
metallic films, and bodies of similar behavior, 
for detect ing the nodes, &., of electro-magnetic 
vibrations, has frequently been raised, and we 
are giad to see it engaging the attention of the 
Physical Society. Some time ago, Mr. Rollo 
Appleyard read at one of the meetings a paper 
describing the electrical properties of rods com- 
posed of metallic filings and gutta-percha, which 
we duly noticed. This has suggested to Prof. 
Minchin an inquiry into the behavior of certain 
bodies in the presence of electro-magnetic oscil- 
lations, the result of which appeared in a recent 
issue of the Physical Society. Prof. Minchin 
has made a few observations on films and metallic 
surfaces formed by embedding fine metallic 
powders in thin layers of gelatine, shellac, and 
sealing-wax, spread out upon plates of glass. 
Taking the case of sealing-wax, we find that al- 
though the prepared surface presents the appear- 
ance of a continuous metallic surface, yet when 
it is placed in circuit with a battery and galvan- 
ometer, it behaves as a non-conductor, so much 
so that if tha electrodes connected with the sur- 
face are also connected with an electrometer it 
is found that the surface bas an infinite resist- 
ance. Now if feeble electro-magnetic oscilla- 
tions are produced in the neighborhood of the 
non-conducting surface, it will refuse to respond 
and remain a non-conductor. Let the field 
around it be greatly increased, however, or let 
one of the electrodes be. actually touched bye 
charged body, and then the surface becomes a 
conductor. Let its conductivity now be de- 
stroyed, and it will be found after this to respond 
very easily to the actions which (previously pro- 
duced no effect upon it. In other words, once 
we have succeeded in driving a current through 
the metallic powder surface, it responds to very 
feeble electro-magnetic impulses, whereas it pre- 
viously failed to respond to strong impulses. It 
appears that the behavior of the surface depends 
upon certain conditions, e. g., in the case of gel- 
atine, if this substance retains any plasticity, 
breaking of the contact is fatal to its conductiv- 
ity, or if the substratum be hard, as in the case 
of sealing wax, and if strong electro-magnetic 
impulses have been communicated to it, the sur- 
face may remain a conductor for a long time, 
whilst if they have been small, it rapidly reverts 
to its non-conducting state. In his experiments, 
Prof. Minchin has observed the following con- 
stant relation:—If the surface is in the non-con- 
ducting state, and a feeble electro-magnetic field 
is produced around it, it becomes a conductor; 
but if, while it is conducting, a strong field is 
produced around it, its conductivity is destroyed. 
He thinks it possible that a law of this kind holds 
for all such bodies. The nature of the change 
produced in them depends either on the ampli- 
tude or on the frequencies of the incident im- 
pulses; but, in order to verify the relation, we 
should be able to deal with a film which from a 
definite state of non-conductiveness, changes 
always to a definite state of conductivity; and 
this, so far, has been impossible. So far this in- 
teresting subject has not been investigated very 
thoroughly, although in addition to these experi- 
ments and those of Mr. Appleyard, to which we 
have alluded, we have read of several described 
in papers recently communicated by Mons. 
Branly to the Academy of Science at Paris. The 
subject is particularly inviting, and, indeed, 
promising, since the establishment of laws having 
an important bearing may result from deeper in- 
vestigation; and it is to be hoped that Prof. 
Minchin and others who have approached it will 
be able to see their way to carrying the matter 
through.— The Electrical Review, London, 
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THE ELECTROPOISE. 


We Never Take A Dare. 


The following communication speaks for itself, 
and since it would lose much of its force and 
beauty if modified in any way, we abstain from 
tampering with it and give it verbatim et litera- 
tim et punctuatim. 

While the contribution is a gem as a whole, it 
is dotted here and there with those whose lustre 
makes them foci of rays of such scintillating 
beauty as to give added lustre to that which, even 
without them, would be of incomparable beauty. 
One of the’brightest of these unmatchable gems 
is the inference broadly stated that the animus 
of our attack on the Electropoise is that we are 
in the same business, and that the Electropoise is 
making more cures than we are: l 

Phila. Feb. 5th 1895. 
B. E. Greene, Prest. 
Dear Sir 

A pamphlet Book called Elec- 
tricity, Published Deo. 12th, 1894, on Page 262 
the Electropoise. Permit me to say I have an 
instrument called oxdoner victo atented by 
Dr. Sanshe originally It was called Electropoise. 
permit me to say I am not an agent or interested 
In its magement In no way but I believe in fair 
play to every person and thing. of course this 
instrument may, and does make great inroads to 
your Electricity. Now if you are a fair business 
man you will publish this in your Book as you 
have published other communications, as follows; 
I James Coleman No. 1,727 Sydenham St., Phila., 
Pa., after the use of the oxdoner victory of nearly 
three years use proclaim It the greatest thing I 
ever struck. T have cured Every case of sickness 
that has came up in my family In a very short 
time some cases the doctor cculd not cure. I 
was a compleat wreck my self from Blood Poison 
and I cured my self. as your Book states meny 
cases resulted in death. So does Death result 
under all circumstances. But I believe the ox- 
doner victory Is the greatest cure I Ever had the 
the privilege to have any Expearance with. I have 
known persons whom have tried Electricity and 
failed to be cured, But by the use of the Electro- 
poise, now called Oxdoner victory. All your 
correspondence are perhaps not well posted in 
the use of Oxdoner victory commonly called 
(Electropoise) of course any sensible person get- 
ting one of these Instruments and using it accord- 
ing to instructions will never trouble your Elec- 
tricity as a cure reccolcct this is from a person 
that has had the constant use of this instrument 
for three years reccollect none of your correspon- 
dence claim to have made a use of them Now Mr. 
President dont condem a thing that has not been 
tried. I dont say there aint no Merit In your 
Electricity that would be wrong for me todo. So 
try and be fair to a good thing which I have 
found Oxdoner victory to be. It cost me $25.00 
to get one and I know It has been the best in- 
vestment I Ever made in my life. I never have 
to now callin a doctor It cures in a few hours 
Now Mr. Greene you are at liberty to publish this 
in your book. ButIdont think you will, you 

aint fair enough to do that. 

very Respectfully 
ames Coleman. 1,727 Sydenham St., 

Philada. Pa. 
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An Electro-Medical Fraud. 


From the Western Christian Advocate. 


ELECTRICITY, in its issue of November 21, prints 
an exposé of the ‘‘ Electropoise,” an extensively 
advertised panacea, with certificates of its effects 
from men in high places. It turns out, by 
scientific demonstration, to be the veriest cheat, 
achieving its magic healing through the imagina- 
tion of its patrons. It claims to cure by ‘‘thermo- 
electric induction ”—a conceit that has no scien- 
tific basis, there being no such thing known to 
electricians— to so polarize the body as to attract 
the oxygen t» its surface and diffuse it through 
the system. The expert affirms that neither 
magnetie nor electric polarization has any effect 
upon the atmosphere, except to abstract from it 
the dust; thai, if the body were polarized to a 
million volts, there would be no such attraction,” 
while this little joker ” has but ‘‘one-thousandth 
of a volt.” The proprietor alleged that the closed 
cylinder contained two rare metals no chemist 
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could analyze, while there are no metals which, 
cannot be analyzed. 

The exposé is scientific and thorough, and no 
candid mind can escape the conclusion that the 
device is devoid of merit, and that the Electro- 
libration Company ” is advisedly palming off on 
the afflicted a worthloss nothing at an exorbitant 
cost to the purchaser. 

The cheat ranks with the electric brushes, soles 
and ‘‘ Perkins Tractors ” exposed by Dr. Oliver 
Wendell Holmes. 

As a psychological imposture on the infirmities 
of cultured minds it is the cutest fake of the age. 
We do our readers a practical service by fore- 
fending any tempted to try this costly fraud from 
losing their money and execrating themselves fur 
their credulity. 


Phosphorescence and Photographic Action. 


A discourse on ‘‘ Phosphorescence and Photo- 
graphic Action at the Temperature of Boiling 
Liquid Air,” was given by Prof. Dewar before 
the Royal Institution recently. The lecturer 
showed experiments to prove that bodies which 
at ordinary temperatures are very faintly, if at 
all, phosphorescent glow very brightly if, after 
being cooled to the temperature of boiling liquid 
air they are stimulated in the light of an electric 
lamp. Among the substances he experimented 
upon were cotton-wool, feathers, flowers, egg 
shells, qiinine, acetic acid, and some of the com- 


plex platino-cyanides, the latter giving very bril- 


liant effects. He proved experimentally that the 
stimulating power of the electric lamp lies chiefly, 
if not altogether, in its ultra-violet rays, and he 
showed the curious fact that the luminous and 
heat rays are able to dissipate the luminosity of 
a phosphorescing body in those parts upon which 
they have fallen. The latter part of the lecture 
was devoted to showing how greatly photographic 
action is diminished at exceedingly low tempera- 
tures—even to the extent of 80 per cent. 


Economy of Electricity in the Scattered Dis- 
tribution of Power, 


The Practical Engineer, in an editorial on this 
subject, makes the statement that in using elec- 
trioity as a means of conveying power, regard 
must always be had to the nature of the power 
which it is to replace. We are all familiar with 
shops of one sort and another in which from one 
or two sets of boilers there are steam pipes 
carried long disten ces and individual machines 
driven each by its own small engine. Now, it is 
not simply that small engines in themselves are 
so very wasteful; they rarely have the chance of 
showing what they can do with good dry steam, 
and they are rarely indicated to show what 
amount of fuel they are rehlly consuming. It is, 
however, to the use in them of steam cooled by 
exposure in long lengths of pipe that a large pro- 
portion of their inefficiency is due. They are 
employed because steam pipes can be run easier 
than shufting, and once fixed require no atten- 
tion, whereas a shaft calls for continual attention 
in oiling and maintenance. As between a high- 
class steam engine and short well-protected 
pipes, and an electric motor taking current from 
a distant dynamo, it is held that no one would 
doubt the superiority of the engine. But when 
the superior engine drives a dynamo, and cur- 
rent is led off to motors at a distance, there is no 
question but that this ıs superior to the use of 
small steam engines. 


Can They Economize P 


Mayor Blee of Cleveland is endeavoring to 
create a sentiment in favor of the city putting in 
an electric plant to light the city buildings. 


At Harrisburg a bill has been introduced in 
the Legislature looking towards the establish- 
ment of a State plant for lighting the State 
buildings. 


LEGAL NOTES. 


In a suit for damages brought at Newark, N. J.. 
by Sarah Goldberg. a brushmaker, against the 
Consolidated Traction Company, the amount sued 
for was fixed for her by an insurance expert at 
$10,188.86. The girl’s hand was twisted and her 
thumb broken at the joint by a fall caused by the 
sudden starting of a trolley car she was in the 
act of getting on. The insurance man, with the 
aid of tables umployed in his business, calculated 
the sum named as the exact amount at 4 per cent. 
required to recompense the plaintiff for her in- 
jury which, it was claimed, rendered her incapa- 
ble of ever again working at the brushmaking 
business. The figures were based on the proba- 
bility of the plaintiff’s having thirty-nine years 
producing power. The case is still before the 
courts, but it is doubtful whether they will con- 
sider the producing power of the gir] destroyed 
for roping years by the loss of a thumb 
joint. 

The deposition of Marce) Deprez, plaintiff in 
the case of Deprez against the Thomscn-Houston 
Electric Company of Lynn, Mass., taken by 
United States Consul Frank E. Hyde, at Lyons, 
France, was filed a few days ago in the United 
States Circuit Court at Hartford, Conn., having 
been received by mail. The deposition was 
taken by Consul Hyde as commissioner, he hav- 
ing been appointed such by Judge Townsend, 
before whom the motion of the defendants for 
such deposition was argued. Marcel Deprez is a 
Frenchman, whose suit against the Thomson- 
Houston Company, originally brought October 
10. 1892, is for an infringement of a patent on an 
improvement in the art of transmission of eleo- 
tric energy toa distance. 

In the United States Circuit Court at Hart- 
ford, Conn., on the 4th inst. two bills of com- 
plaint were filed against E. S. Greeley & Co. of 
New Haven by the Western Electric Company 
of Chicago. The first alleges an infringement of 
a patented spring-jack switch, and the other al- 
leges the infringement of patents on magnetic 
bells and telephone call boxes. An injunction 
and an accounting is prayed for in each case. 

Judge Pennypecker has decided in a telegraph 
case at Philadelphia that the only damages re- 
coverable for failure to deliver a cipher message 
as promptly as open messages are the telegraph 
company’s charges for transmittal. 

In the case of Lizzie A. Woeckner vs. The 
Erie Electric Motor Company, at Erie, Pa., the 
jury gave a verdict of $15,000. The little girl was 
run over by a street car and lost both legs in 
consequence. 

Judge Arrington of the City Court of Mont- 
gomery, Ala., has appointed W. B. Rommee, re- 
ceiver of the electric car line formerly known as 
the Seelye line. The appointment was made on 
application of the Westinguouse Electric Com- 


peny and Wright & Lindsley, of New York, 
creditors. The operation of this road was sus- 
pended recently, but the receiver expects to com- 
mence running the cars again ina few days. 


Utilization of Peat Bogs. 


The peat bogs of Great Britain and Ireland are 
roughly estimated by P. F. Nursey at 6,000,000 
acres, having an average depth of 12 feet, aud 
being capable of yielding 3,500 tons of dried 
peat per acre. In Ireland there are 2,830,000 
acres, or nearly one-seventh of the entire area of 
the island. More than half of the Irish peat is 
of the best quality, and, reckoned at one-sixth 
the value of coal, the total supply in Ireland is 
thought to be equivalent to 470,000,000 tons of 
coal. Here is a vast store of energy, points out 
J. Munro, which like the power of Niagara, may 
be converted into electricity and applied to 
many industries—especially those of manufac- 


turing various possible products from the peat 
itself—in factories established near the bogs. 
Neighboring towns, moreover, could be lighted 
from the dismal moors, and railways worked. 
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THE FUTURE OF ELECTRICITY.” 


BY SYDNEY F. WALKER. 


Whenever one engages in conversation with 
anyone not in the ranks of electrical engineering, 
it rarely happens that one’s friend does not re- 
mark very early in the conversation that ‘‘ elec- 
tricity is still in its infaucy.“ usually prefacing 
the observation by the statement that he per- 
sonally knows nothing of the snbject. The ob- 
servation has been made so often that one really 
becomes very tired of its incessant repetition, 
and we feel strongly inclined to beg our friends 
not to repeat the old saying too often. Yet after 
all, when we consider the question, is it not ti ue 
in spite of what has been done during the last 
sixty years, and particularly during the last 
twenty? 

Judged by the age of other branches of 

science electricity is still an infant, with all its 
manhood's work yet to accomplish—work that 
none who are now its servants can hope to take 
part in; work that few of us cap even venture to 
foretell. Itis by the use of steam and of elec- 
tricity that the modern world of the nineteenth 
century is distinguished from the older worlds 
that have gone before. What might not those 
mighty races of bygone ages have accomplished 
had they been blessed with such servants as 
these? And even now, while steam is young, 
as the universe judges time, the handwriting is 
on the wall, not, as at the Eastern monarzh’s 
feast, in strong condemnation of the empire that 
is passing away—for steam has been a faithful 
servant, and will be for many years to come— 
but as a warning that its days are numbered, 
nevertheless. And may it not be also in the fu- 
ture that even the young giant we serve, whose 
infautile deeds are so prodigions, will have to 
give place to another agent as yet unknown ? 
If it be that electricity and electro magnetism, 
with sound, light and heat, are merely varying 
forms of the same thing, varying rates of molec- 
ular motion, can we suppose tbat there are not 
other rates of motion possessed of other proper- 
ties possibly still more wonderful than those that 
have surprised the present generation ? Between 
the molecular motion we know as sound and the 
slowest of the motions we know as invisible heat, 
there is room for many other rates. 

But what may we hope for in the future from 
electricity itself? First, then. the gradual ntili- 
zation of the forces of nature ] nown as wind and 
water power, to the gradual displacement of 
power from the combustion of coal. At irregu- 
lar periods the world is startled by the cry, What 
will become of us when our coal fails? We are 
turning out an increasing number of millions of 
tons yearly, and the supply is limited. We are 
squandering our national wealth. What is to 
become of us as a manufacturing nation? Long 
before the supply of coal approaches exhaustion 
its price will increase and our other industries 
will be crippled. What are weto do? The re- 
ply is. in my opinion, that long before the price 
of coal rises from this cause coal itself will have 
to fight for its life as an industrial product, just 
as gas is now doing, the antagonists being wind 
and water power, delivered where required by 
the aid of electricity. 

And what about gasP Only twelve months 
since it was safe to prophesy, as far as could be 
seen then, that gas was doomed to extinction at 
no distant period. The perfection and adoption 
of the Welsbach incandescent gas burner will 
probably give it a new lease. If the Welsbach 
apparatus becomes universally adopted, and the 
gascompanies are able to carry out their threat- 
ened revolution, the supply of a heating gas only 
—necessarily a much cheaper gas—electricity 
willhave received a very sericus setback, the 
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most serious it hae received during the last 
twenty years. Once the price is reduced gas will 
be used much more for heating and for power 
than it is now, and while at present the running 
cost of an incandescent lamp is twice that of an 
ordinary gas burner in any district, and power 
costs four times as much when taken from any 
town’s electric supply mains as it costs when 
taken from the gas service, the proportion when 
cheaper gas is supplied will be very much greater. 
But a little consideration will show that the set- 
back will be only temporary, can be only tem- 
porary, unless electrical engineers alter very 
considerably during the next few years. The 
principle of the Welsbach burner, or its equiva- 
lent, must be adopted in the electric incandescent 
lamp of the future. Inthe Welsbach burner we 
have a substance capable of withstanding a high 
temperature with the necessary heat applied to 
the substance from outside by means of the com- 
bustion of gas. When electric lamp-makers find 
a substance that will stand very much higher 
temperatures than the present incandescent lamp 
filaments do. the Welsbach burner will again 
have to take a back seat. and electricity will have 
made another stride, and a very loug one, in its 


progressive figbt with its rivals, since in addition 


to reducing the rnnning cost of the lamp itself, 
its greater efficiency will enormously increase 
the earning power of the plant and cables. 

In the matter of power, too, the gradual edu- 
cation of consumers in the use of higher voltages 
will gradually decrease the running cost. There 


is one use of electric power, however, for which. 


the present outlook does not seem very hopeful, 
viz., for tramear driving. 

Notwithstanding all that has been done in 
America, and the special cases in this country 
where electricity has been successfully employed, 
apparently it must be some years, many years, 
before it van be generally applied to the ordinary 
street service, unless some unforeseen discovery 
should be made very shortly. America is not 
England, and the Black Country is not England; 
and no matter what may be tolerated there, no 
English town of importance would be likely to 
allow the hideous arrangements necessary for 
the overhead system in any of its principal 
thoroughfares. The conduit system and the ac- 
cumulator system await the march of invention. 
Both are barred by the excessive cost of running. 

Heating by electricity, though only recently 
introduced, has already made rapid strides; and 
although where the current to be used for beat- 
ing is taken from the town supply the cost is still 
so excessive that it can only be regarded as a 


laxury, yet there are now many cases where the 


extra convenience is well worth the extra cost, 
and there will be many moreas time goes on, and 


as the natural development of the lighting in- | 


dustry produces the usual effect, viz., gradual 
reduction of cost. 

Telephones are daily becoming more and more 
used, and hence more and more useful. The fu- 
ture for them should mean stil] further usefulness 
by reason of more perfect service. In the future, 
too, we may hope to have communications by 
telephone without wires. Shall we also see by 
electricity without wires? In mining and gen- 
eral industrial work the progress of electricity in 
the past and the hopes for the future leave noth- 
ing to be desired. 

Whether Messrs. Thwaite and Swinburne’s 
idea of burning the coal and the gas generated 
in coal mines at the pit’s mouth, and distributing 
to centers of industry, is ever realized will de- 
pend on how soon the developments of wind and 
water power are made. Possibly some such 
scheme may come in to assist coal in its battle, 
in the same way that the Welsbach burner has 
come in to assist gas now. 

Local conditions, too, will largely rule whether 
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coal, wind, or water shall be used. since the in- 
itial outlay will be approximately the same, and 
the voltages nsed may be the same. But, since 
for both the economical consumption of coal at 
large centers and the utilization of wind and 
water power, high voltages will be necessary, and 
the higher the voltage that can be employed the 
more economical will be the working of the sys- 
tem, may not engineers indulge in a yet bolder 
dream ? 

The dream of ages, the utilization of the gigan- 


tie energy of Niagara, is now, in part at least, an 


accomplished fact; is it too bold to dream of 
using the energy of the agent that creates Niag- 
ara, the sun itself, by the aid of electricity, to 
neutralize some of the effects created by the ab- 
sence of the sun's rays? Daily, hourly, the 
whole year round, enormous quantities of energy 
are delivered directly to the earth within the 
tropical zone, yet during the whole year large 
tracts of land are rendered absolutely valueless 
to man owing to the want of the heat so abun- 
dant in the tropics, while even yet larger tracts 
are deprived of a considerable part of their fer- 
tility from the same cause. Is it too bold a 
dream to imagine a portion of the superfluous 
heat of the tropics delivered within the icebound 
regions by the aid of electricity ? What would 
our ancestors bave thought if auyone had fore- 
told in their days the present use of N iagara ? 

Once more, too, if what we know as electricity 
be a form of molecular motion at a lower rate 
than the slowest of the invisible heat waves, the 
day on which it becomes possible to reduce the 
rate of the molecules, when vibrating under the 
influence of heat, directly until their motion cor- 
responds with the rate we know as electricity 
without the at present necessary repeated trans- 
formations, an enormous stride will have been 
made towards neutralizing the inequalities of 
climates on our globe. And thers is even yet 
another manner in which we may hope that elec- 
tricity may help us in our battle with the ine- 
qualities of nature. 

It is now some years since Lord Rayleigh dis- 
covered that the large raindrops we are so famil- 
iar with in thunder showers are due to electrifi- 
cation, and consequent aggregation, of the fine 
particles of moisture present in the atmosphere, 
It is also some years since Prof. Oliver Lodge 
added to Lord Rayleigh’s work the discovery 
that floating dust particles might be aggregated 
in the same manner asthe raindrops are by dis- 
charges of static electricity. Yet beyond an ap- 
parently crude experiment on lead dust, no use 
has been made of either of these brilliant dis- 
coveries. 

Is it too bold, wickedly bold, to hope that in 
the future, by means of electricity, we may be 
able, at least in part, to control our seasons ? 
Why need we have a dry summer, as in 1893, 
when the moisture is present in the atmosphere, 
and can be made to descend? Why need we 
have superlatively wet seasons if the atmosphere 
is not allowed to retain a superabundance of 
moisture, when it may be caused to discharge its 
cargo when desired ? Why should not our Gov- 
ernment vote a large sum to working out these 
problems ? Can we doubt that if the discoveries 
had been. made by French physicists the French 
Government would not have given every assist— 
ance, instead of standing coldly by, supremely 
indifferent until the time arrived when the dis- 


covery may bear taking? . Is it too much to 
hope that the coming year may see some little 
thing donein this direction ? 


A French railway has recently arranged its 
telegraph lines so that at a prearranged signal 
the wires are switched from the telegraph instru- 
ments to telephones, thus enabling the operators 
either to talk verbally or to communicate by the 
telegraphic code at will. 
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Low Rail Joints of Street Railways and 
Their Prevention. 


BY N. S. AMSTUTZ. 


Recent conditions of street railroad traffic 
have developed one thing above all others need- 
ing careful attention, viZ., poor rail joints. With 
the old equipments, the rail joints were able to 
withstand the traffic much longer than very 
heavy rails do under the impositions of recent 
tiaffic requirements. 

The horse car traveled sluwly, its weight was 
but little compared to the modern motor,” 
and in consequence where a low joint existed 
the trouble was not aggravuted to the same ex- 
tent as it now is. ‘Then the change from 
good to bad was so gradual that the patronizing 
public made small note of it. Now the changes 
are so rapid that they cry out against them, aud 
the loudness of the complaints keeps pace with 
the speed of the vehicles of transit. 

A difference of level between the adjoining 
ends of rails, that under the old regime was neg- 
ligible, under the new is of the gravest impor- 
tance. This is not due alone to the heavier 
equipments used, but also to the greater speeds 
at which tke carsare run. The blows at slower 
speeds, as the car wheel dropped but a thirty- 
secondth of an inch from one rail to another 
were but tack hammer” forces in contrast 
with the steam hammer” effects produced 
by the heavy motors of to-day at their higher 
speeds. 

The steam railroad does not have the same 
conditions to contend with, since the rails them- 
selves are not imbedded in the earth, as street 
railway rails invariably are where the track is 
laid in a public highway. 

The street-railway practice makes possible the 
most disastrous combination of circamstances, 
which becomes a constant drain upon the re- 
sources of t.e tramway company. ‘These causes 
are chiefly due to— 

Ist. Allowing water to accumulate at a rail 
joint between the rails and the paving or the ad- 
jacent earth during rainy weather. This implies 
the retention of water at a rail joint after the 
rest of the street is comparatively dry. 

2d. Jointe becoming loose. 

gd. Allowing loose joints to remain so until the 
rails have a decided set’? downward at each 
end. This usually follows when the joints oc- 
cur between ties. 

4th. Allowing the puddling chambers at joints 
to exist whereby the tamping under the adjoin- 
ing ties is removed, and the most favorable con- 
ditions are created for producing set” rails. 

5th. Allowing the differences in level between 
rail ends to continue to exist, wherein seems to 
lie the prime cause of most all of the street 
railway track ailments. 

In the construction of new track it is almost 
impossible to get perfect alignment even though 
the rails are all rolled from the same rolls. 
Where the rails are placed in position at once 
after being received from the mills, there is 
not so much liability of a difference existing in 
the levels of their tread portions, but if they are 
allowed to lie along the roadway in all kinds of 
weather, some ends exposed more than others, it 
certainly would seem as thongh the absolute 
sameness of cross section at the ends would be 
destroyed, because of the scale formations, etc. 

When rails are laid with an expansion space 
between their ends, the plans herein outlined 
would not be so efficacious, but with rails laid 
without the expansion space, which recent expe- 
riences with welded rails seem to show is not 
necessary, the proposed remedies would, I be- 
lieve, be specially pertinent. 

Just as surely as a difference of zi inch exists 
between the levels of adjoining rail ends, so 


‘ 


surely will the heavy motors find this difference 


and aggravate it. 

If the weight of the car comprised only pig 
iron, then the disastrons results would bear 
heavily only upon the tracks, vut unfortunately 
the greater portion of its weight is made up of 
electrical mashinery, worthy of better treat- 
ment. l 

The ultimate effects of hammering on single 
track roads would not be so great as in double 
track systems, where the traffic is all in one direc- 


` tion; but when it is considered that under a 


5-minute headway an aggregate of 840 blows 
per week are delivered by a car operating 
ten hours a day, each succeeding blow being 
slightly heavier because of the increase of drop 
which is constantly produced, the seriousness of 
this influence will be appreciated. Even with 
the heavier rails and ‘*chaunel’’ fish-plates 
which are now being used, the damage due to 
this cause is not entirely removed. It is there- 
fore of the utmost importance that a pre- 
ventive should be used, su as to insure the main- 
tenance of the best possible conditions for the 
preservation of the track and the car equipments. 

Directly along this line I would propose the 
following procedure for old as wel] as new track. 
These deductious are based upon a number of 
years of careful observation of the older horse 
car aud the more recent electric track construc- 
tions. 

For old tracks, it would be most expe- 
“ent to— 
Ist. Carefully inspect the track, and locate 
all the loose joints. 

2d. Re-tump the ties located adjacent to a low 
joint. 

3d. Cemeut or otherwise fill in the space 
which exists between the web of the rail and the 
paving up to aud beyond the adjacent ties. This 
would prevent accumulation of water, and ina 
great measure be beneticial in preventing the 
open spaces between the ties and the earth be- 
neath, which are formed by constant vibration 
when water is present. 

4th. Carefully surface up the rail ends where 
they meet, in the manner hereafter described. 

With new tracks the plan proposed would be 
somewhat as folluws, viz.: 

a. Using the new truck for at least a day be- 


fore the track is finally aligned. 


b. After the day’s use, re-tamp the ties, and 
finally align the track. 

c. Surface the rails before paving. 

d. Cement the spaces under the rail head, as 
set forth in the division (No. 3) preceding. 

e. Re-surface the rail joints after one or two 
weeks’ use. 

J. After a few months inspect the track with 
the indicator to locate defective joints. 

The maintenance of a repaired or new track is 
much the same, and it is a case where eternal 
vigilance becomes the price of good track. All 
the troubles recounted can usually be traced to a 


-a slight inequality of the rail ends. 


A slight drop sets the rails into vibration, and 
if the process is continued for a time, the fish- 
plates will surely become loose at one end or the 
other, and then the matter goes from bad to 
worse until both ends are loose, when it is but 
a question of a short time when the rails will be 
“set” and the track almost irreparably ruined. 

Numerous attempts have been made to re- 


‘align old tracks having set“ rails therein, 


but the result has invariably been unsatisfactory. 
No amount of doctoring short of straightening 
the rail (which is impracticable) will remedy the 
matter. The old adage, ‘‘ An ounce of preven- 
tion is worth a pound of cure,” is certainly as 
true when applied to street railway track preser- 
vation as elsewhere. 

The watchword of the day is prevention, this 


isthe key to the present propositions, in that the 
conditions which make possible sll the ills to 
which a street railway track is subject might be 
eliminated by timely preventive measures far 
more easily than they can be cured after 
having once come into existence. 

The surfacing car which I would propose for 
the purpose may be described as follows : 

It may consist of an ordinary truck with a 
special housing built thereon, with tool box con- 
veuiently placed at each end, on the outside, so 
as to be easy of access. It should have suitable 
couplers, and a single motor connected to the 
frout axle with an ordinary car controller di- 
rectly in frout and «a brake located within easy 
access. A lamp should be placed under each 
canopy, and a cluster uf three lamps placed on 
the inside. The surfacing mechanism is made in 
two units, one on euncn side of the car, su ag to 
serve both rails simultaneously if necessary. 

This mechanism may be described as follows: 
It cousists of a rapidly rotating emery grinder 
having bearing at the end of the short arm of a 
bell crauk lever; the long arm carries a pivoted 
nut which is moved laterally by a worm shaft, 
having one or two haud wheels thereon; the 
worm shaft is supported upon à suitable frame 
which rests on the car floor. The lever is ful- 
crumed at the knee” in a hanger secured be 
neath the cur floor, and the emery griuder is 
connected to a stationary motor by a flexible 
shaft in any suitable manuer. 

Af desired, tue flexible shatt could be conuected 
to a counter shaft thruugh the medium of a 
clutch; this latter arrangement in some respects 
would be preferable, because either of the 
grinders could theu be disconnected at pleasure 
without affecting the other one. The usual 
starting box, etc., would be provided fur the 
stationary motor. 

Tue operutor 1s enabled to see the progress of 
the work through a slot in the car flour, and the 
speed of travel could be as fast as the special re- 
quirements would call for. 

in order that the surfaciug might be done at 
night time, su as not to intertere with the ordi- 
nary day traffic, lamps sre hung under the car 
flour, near the grinders, in suitable protecting 
guards. The reflection vu the cleanly ground sur- 
fuces of the rails would very readily indicate the 
prugress of the work. 

A very little grinding at each joint will suffice, 
and this can be repeated as Oocaslons demand. 

The “grinding car” would be of special 
importance in surfacing down new work, such as 


switches. Cruss-overs, etc, 


In addition to the surfacing or grinding car, I 
would aliso propose a mechanical track iaspector, 
on the plan describea below. This could be 
drawn over the track by an ordinary motor or 
the surfacing car. Its tunctiou would be to au- 
tomatically indicate the location of low or de- 
fective rail joints, so that they might be re- 
paired as early as possible. This car consists of 
a fuur-wheeled truck with any suitable frame, 
provided with two indicating wheels mounted 
upon the same axle. The bearings of this axle are 
free to slide up and down in the central hous- 
ings, as the Inequalities of the track are passed 
over, while the end axle bearingsare held rigidly 
upon the truck frame. 

The central axle bearings have connected 
therewith a bell crank lever which has its ful- 
crum pivoted on the central bearing housing, 
and its longer arm is connected Ly a link to a 
sliding valve. This valve regulates the flow of 
any coloring matter which is contained in a tank 
placed for the purpose on the truck. Two 
spouts lead from the tank, one on each side of 
the truck, terminating so as to deliver the color- 
ing matter as near the rail joints as deemed de- 
sirable. 
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The action of the device is as follows: When 
either one of the central wheels passes over a 
low joint it moves downward in relation to the 
truck frame; this moves the belt crank lever, and 
opens the valve in the spout and allows the color 
to discbarge upon the paving or the ground, or 
the rail if this be thought best. 

As soon asthe central wheel moves from off the 
low portion of the track, the valve is closed. 

If the coloring matter in the tank is in liqnid 
form, the valve should simply be perforated. If 
in the form of powder, the opening should be 
ample to guard against clogging. 

The valve can be actuated as delicately as de- 
sired by changing the Jink connection to the 
bell crank lever. 


Results of the Elihu Thomson Competition. 


The Elihu Thomson electrical energy meter, 
having obtained at the meter competition organ- 
ized by the city of Paris a first prize of 5,000 
francs, Prof. Elihu Thomson generously devoted 
this sum to facilitating the study of certain the- 
oretical questions of great interest. 

This competition is now ended, but before stat- 
ing the conclusions of the jury we will give a 
brief sketch of the history of the competition. 
Towards the end of the year 1889, the city of 
Paris organized a competition of electrical me- 
ters, and placed at the disposal of the jury a sum 
of 20,000 frances to be given in prizes. But the re- 
sult of the little time allowed the competitors in 
which to submit their instruments was that very 
few meters were sent in and none of them 
entirely satisfied the conditions of the pro- 
gramme. 

Nevertheless, at the request of the jury, a sum 
of 7,000 francs was distributed in prizes of en- 
couragement, and a second competition was 
organized. 

The conditions of this second competition were 
as follows: 

Article 1.—A competition is open to all in- 
ventors of electrical meters that can be applied 
either to continuous currents alone, to alterna- 
ting currents alone. or to both forms simulta- 
neously. 

Article 2.—The meters submitted may be 
either electricity meters (ampere-hour meters) 
or energy meters ( watt-hour-meters). 

Article 3.—Tae readings of the meter must be 
direct and the consumer must be in a position to 
ascertain for himself the quantities consumed. 

Article 4.—The meters must be suited to small 
consumptions ; the electricity meters must reg- 
ister from ths of an ampere, and the energy 
meters from 20 watts. 

Article 5.—The meters, together with an ex- 
planatory note, must be deposited in a sealed 
package, at the Halles Municipal Station, from 
the 25th to the 31st of August, 1890, without 
fail. A receipt will be given for them. 

Article 6.—The meters will be submitted toa 
committee consisting of nine members, five of 
whom will be appointed by the Municipal Coun- 
cil and four by the Administration. 

Article 7.—The instruments will be subjected 
to comparative experiments bearing upon: 

(a) Their accuracy throughont the scale of 
outputs that they are capable of recording. 

(5) Their practical value (regularity, simplic- 
ity, cost, ete.) 

(c) The energy expended in their working. 

(d) The amount of trouble entailed by their 
employment in the distribution of carrent. 

Article 8.—A sum of 13,000 francs will be dis- 
tributed in prizes under ‘the following condi- 
tions: 

10, 000 francs to the inventor who will produce 
a meter giving every satisfaction, and applicable 
either to continuous or alternating currents. 

If the meter is only applicable to one of these 
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forms the inventor would only be entitled to 
half the prize. 

Prizes amounting to 2,000 francs for meters 
intended for both alternating and continuous 
currents, and to 1,000 francs for meters applica- 
ble to only one of the two forms of current, 
will be awarded to those inventors whose appa- 
ratus shall have realized any important improve- 
ment. 

The Elihu Thomson meter, which was not 
ready for the first competition owing to the 
little time allowed, obtained a first prize of 5,000 
francs, as entirely fulfilling the conditions laid 
down. 

Prof. Elihu Thomson tlen wished that other 
scientists should profit by the generosity of the 
city of Paris, feeling that the distinction he had 
gained was sufficient for himself, and he there- 
fore charged M. E. Thurnauer, the general Eu- 
ropean agent of the Thomson- Houston Company, 
to organize u competition having for its object 
the advancement of science. 

In September, 1892, the following programme 
was put before the scientific world through the 
medium of electro- technical journals. 


THE ELIHU THOMSON COMPETITION. 

Prof. Elihu Thomson obtained, at the last 
competition instituted by the c.ty of Paris for the 
best electrical energy meter, à prize of 5,000 
francs. Wishing this sum to be employed for 
the development of theoretical electrical science, 
he charged the undersigned, who ıs the general 
European director of the Thomson-Houston 
system,to form a committee for the organization 
of a fresh competition, the object of which should 
be the study of theoretical questions, the prize 
offered being the sum of 5,000 francs. Tbe com- 
mittee was composed of the following persons, 
who readily accepted the position of member. 
Messrs. J. Carpentier, president of the Société 
Internationale des Electriciens ; Hippolyte Fon- 
taine ; E. Hospitalier, professor at the Ecole de 
Physique et de chimie industrielles of the city of 
Paris; E. Mascart, of the institute: A. Potier,of 
the institute, reporter to the competition com- 
mittee ; B. Abdank-Abakanowicz, consulting en- 
gineer, secretary to the competition committee. 

The committee decided that the competition 
should bear upon the following snbjects : 

1. The study of the heat gene rated by the suc- 
cessive charges and discharges of condensers, 
varying the magnitude of the charges, the fre- 
quency, and the nature of the dielectric. 

2. Theory indicates that when the armatures 
of a condenser have been connected by a con- 
ductor, the condenser becomes the seat of alter- 


‘nating currents whilst its resistance falls below 


a certain limit. The formula which enables the 
period of these oscillations to be calculated has 
not up to the present been fully verified. The 
problem set is to find this period experimentally 
under conditions in which the exact measure- 
ment of the resistances, capacities, and co-effi- 
cients shall be possible, so as to arrive at an accu- 
rate and complete verification of this formula. 

8. When a condenser formed of an imperfect 
insulating material has been charged and then 
left to itself, the charge of the armatures is pro- 
gressively dissipated; the time required to re- 
duce this charge to a certain fraction of its in- 
itial value depends only on the nature of the 
insulating material. It is asked whether, as cer- 
tain recent theories assume, similar phenomena 
occur in metallic conductors, whether there are 
experimental reasons for thinking so, and what 
is the rate of time for conductors of this kind. 

4. The establishment.. by co-ordinating and 
generalizing facts at present known, of graphic 
methods of solving electrical problems proceed- 
ing on the same lines as in graphic statics. 

The papers presented may be written in any of 
the following languages: German, English, 
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Spanish, French, Italian or Latin. They may be 
either written or printed. 

Each of the papers presented mnst be marked 
with a certain device, and accompanied by a 
sealed envelope bearing on the outside the same 
device as the paper, and on the inside the name 
and address of the candidate. 

The papers muat be sent in before September 
15, 1898, to M. B. Abdank-Abakanowicz, . secre- 
tary, 7 Rue du Louvre, Paris, who will furnish 
any information required. 

(Signed ) E. THURNAUER. 

Four papers were sent in in response to this 
appeal : 

1. Die Bewegung der Erde ist die Quelle des 
Lebens.“ 

2. Vigentia.“ On dielectric hysteresis.” 

B. nàexrpov.” An examination on the ab- 
solute accuracy of the formula for calculating 
the period of free oscillation of. a discharge oon- 
denser under circumstances such that the resist- 
ance of the circuit has no appreciable distarb- 
ing effect. 

4. ‘*Ovris euor y ovopa.” An experimen- 
tal determination of the period of electric oscil- 
lations.” ' 

The members of the committee, after examin- 
ng these papers, came to the following conclu- 
isions: 

The first paper, Die Bewegung der Erde ist 
die Quelle des Lebens,” does not treat of the 
subjects specified in the programme. 

No. 2 contains some very interesting faots, but 
does not throw any new light on the question of 
the hysteresis of dielectrics. 

No. 3 is devoted to the verification of the for- 
mula giving the period of the oscillating dis- 
charges of a condenser. This is a very exhaust- 
ive paper accompanied by several photographs, 


and in it the writer has endeavored, by meuns of 


profound calculations to estimate all the correc- 
tions entailed by his method. 

The verification is only approximate; the prin- 
ciple of the method is open to some criticism, 
the circuit of the discharge being closed periodi- 
cally by a spark which introduces disturbances 
impossible to foresee. 

Paper No. 4 treats of the same subject, studied 
by a method new in its details, and which has 
enabled the writer to attain and to measure 
periods of some hundred thousandths of asecond. 
The influence of the principal causes of error ap- 
pears to be very slight, although some doubts 
still remain as tothe influence of the capacity 
belonging to the self-induction coil. The for- 
mula has been verified to within about 1 per 
cent. The writer had not time to complete his 
researches by varying the conditions of his ex- 
periments. 

The report of the committee is as follows: 


The committee is of opinion that paper No. 4 
has gained the prize offered by Prof. Elihu 
‘Thomson, sad hopes that this tribute to his abil- 
ity will encourage the writer to continue his 
splendid researches, At the same time the com- 
mittee regrets not having at its disposal two 
prizes of equal value to be awarded to papers 3 
and 4. `- 

The success of this competition is a matter for 
congratulation, for, besides the two papers refer- 
red to, others of considerable merit have been 
sent in. 

In compliance with the wisbes of the commit- 
tee and in consequence of the steps taken, M. 
Thurnauer, Prof. E. Thomson, of Lynn, the 
French company for working the Thomson- 
Houston methods, the Meter Manufacturing 
Company, the chief agents for the Thomson 
meter in Europe, and the British Thomson- 
Houston Company, Limited, of London, have 
contributed to offer a second prize of 5,000 
francs. 
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The envelopes containing the names of the 
prize papers were opened, and the committee 
awarded one prize of 5,000 francs to Dr. A. 
Webster, of Clark University, Worcester, Mass., 
U. S. A.(paper No.4), and another prize of 5.000 
francs to Dr. Oliver Lodge. of University Col- 
lege, Liverpool,who collaborated with Mr. Glaze- 
brook, of Trinity College, Cambridge, (paper 


No. 8). 
The Secretary of the Committee, 


B. ABDANK-ABAKANOWICZ. 


The “Lancet” on Welsbach Lights.* 


A scientific report, whether made by an expert 
or by a commission, is very properly expected to 
be strictly accurate in its conclusions, precise in 
its methods; and the tests applied to ascertain 
the facts ought to be above suspicion, and far 
that reason they are usually very minutely de- 
tailed in a report.. 

A Lancet Commission has just issued a report 
on incandescent gas lights, a copy of which we 
have before us. In many respects it is unsatis- 
factory and disappointing, and we fail to find any 
support in the report itself for the expressed ad- 
miration for this form of lighting, and the laud- 


atory terms therein contained regarding incan- | 
descent lighting by gas are somewhat incompre- 


hensible in the face of the figures given. 

This remarkable production of the Lancet 
Commission begins with a long and altogether 
superfiuous notice of the early history of gas light- 
ing, and the subsequent discoverier of valuable 
products in the tar residue. Then follows a brief 
history of incandescent gas lighting, mentioning 
by the way, and recalling the fact, that there 
have been many previous attempts made to in- 
troduce this kind of illuminant. We have seen 
the ‘“Clamond,” Lewis,“ ‘‘Sellon” and Fahne- 
jelm ” systems come and go, all of them on the 
same priuciple as this last comer. The ideas of 
the Lancet Commission regarding light and heat 
are somewhat hazy, for they talk of the incan- 
descent mantle converting heat rays into light 
rays, and say that this system of lighting is pro- 
bably the bestever obtained. for the conversion 
of heat into light rays.” Yet nowhere in the re- 
port can we find the slightest evidence to warrant 
such an opinion. Welsbach burners consuming 
7 cubic feet per hour we find, from the figures 
given by the Commission, raised the temperature 
of a room 10°5° in one hour. Batswing (Bray's) 
burners, burning 12 cubic feet per hour, raised 
the temperature 15.5° in au hour, to that the 
Welsbach gave the greatest increase of heat 
per cubic foot of gas burnt, the ratio being 
10°5 155 
7:1 
mon gas burners. 

The heat produced per candle-power is given 
for Welsbach at 0°116°, and for common burners 
at 0°807°; but the candle-power is doubtful, so 
that the figuree are of but small value. We shall 
further on consider this question of candle. Power. 

There can be no mistake, however, about the 
heat per cubic foot burnt, as the cubic foot 
measurement is reliable, and so far the common 
burner, producing less heat, is superior. So much 
for the heating question; now for the production 
of C. O,. 

Here again the Welsbach shows to advantage; 
if we accept the candle-power as the basis of com- 


= 1'5 for Welsbachs, and 1°3 for com- 


parison, oe gives a good result; but as we shall 


presently show, it is fallacious. 

The significant figures are those giving = the 
CO, increase in the atmospbere per cubic foot of 
gas burnt. On this basis of comparison, again, the 
common gas burner is better, for it gives an in- 
crease of CO, per cubic foot of 4°6 against the 
Welsbach 48. 
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We think the Commission ought to have given 
the measurement of the candle-powers of the 
lights some little attention, considering they lay 
such stress upon the heat and CO, per C. P. The 
statement that the light of a Welsbach burner is 
50 C. P. has been accepted as correct by the 
commissioners, but we insist that it should be 
clearly defined what C. P. is meant, whether 
mean spherical or maximum. We must also know 
by what method and against what standard the 
light was tested. The report entirely neglects 
these most important essertials, and therefore 
the candle-power estimates and the deductions 
made from them are hardly worth consideration. 

We have already alluded in our previous article 
to the errors liable to enter into candle-power 
measurement of lights having a high luminosity 
and a low diffusive power like the incandescent 
gas light. 

Luminosity is of no value; it is diffusive power 
we want in an illuminant. But granted that the 
candle-power is greater per cubic foot burnt in a 
Welsbach than in a common gas burner, the argu- 
ments based upon that fact by the Commission 
are again fallacious. 

The argument that Welsbach burners consum- 
ing 7 cubic feet instead of 12, as in the common 
burners, must necessarily produce less heat and 
less poisunous gas, only holds good in one case, 
and that case is not met with iu practice. It holds 
good only if a consumer is content with the same 
quantity of light and a reduced gas bill. But 
that is not what the consumer wants; he desires 
to get the great increase of light promisea by the 
Welsbach burner. This is indeed the only reason 
why he should make the change. 


It is obviously impossible to secure both ad- 
vantages. As the old saying goes. you cannot 
eat your cake and have it.” The increase of light 
is got by burning nearly the same quantity of gas 
in a Welsbach as we do in & common burner. We 
cannot get this increase of light if we wish to se- 
cure the other advantages promised by the Lan- 
cet Commission, namely, less heat and less CO, 
Indeed the arguments of the Lancet amount to 
this: that by means of the Welsbach we can vastly 
increase the light and materially reduce the gas 
consumption at the same time. 

But that is wrong. The fact is we may obtain 
the same light with less consumption, or more 
light with the same gas expended; but it is mis- 
leading to argue that the great increase of light 
and the great reduction in gas consumed can 
both be secured simultaneously. 

Another important point not touched upon by 
the commissioners of the Lancet is the minimum 
light practicable with Welsbach mantels. The 
common size, nominally 50 C. P., we have been 
informed, is the smallest practicable. That being 
80, it is evident that consumers must go in for in- 
crease of light instead of reduction of gas con- 
sumption, for as a rule they do not reduce the 
number of jets when the new light is adopted. 

To secure all the supposed benefits of the sani- 
tary class so much dwelt upon by the commis- 


sioners, 16, or even 12 candle-power Welsbach 


lights would be required to replace the common 
batswing burner, instead of the so-called 50-C.P. 
light; but the incandescent gas people know only 
too well that such a small light would be an utter 
failure with the low diffusive power at their 
disposal. 

We have spoken of the luminosity and diffusive 
power of an illuminant, and perbaps it would be 
well to explain the distinction between the two 
in a physical sense. We may find alight of high 
luminosity which has a low diflusive power, and 
vice versa, and perhaps the most familiar analogy 
can be found in musical sounds; there may be a 
sound produced of high pitch, but so weak as 
scarcely to be heard, which corresponds to high 
luminosity and low diffusive wer; and again, 


a sound of low pitch but of great loudness corre- 
sp?nds to low luminosity but with great diffusi ve 
power. 

In light, as well as in sound, we must consider 
amplitude of vibration as well as frequency. 
Common gas burners and electric incandescent 
lamps, although producing light of lower fre- 
quency, have great diffusive power owing to the 
greater amplitude of vibration, and this is the 
reason why a gas light can be seen farther 
through a fog than an aro light. The same effect 
is easily noted on Welsbach lights in a fog. for 
they become invisible long before the common 
gas light is obscured, thus ocularly proving 
their low diffusive power. 

It has now become necessary in measuring 
lights from different sources to measure diffusive 
power instead of simply comparing luminosities 
as has hitherto been practised, as these compar- 
isons are reliable only when the lights compared 
are composed of rays similar in kivd and in ap- 
proximately the same proportional parts. To 
compare two so entirely different lights as the 
Welsbach and an electric incandescent lamp is 
unfair and absurd. 

All these important points are passed over in 
this report of the Lancet, and the figures widely 
advertised by the interested parties ure accepted 
and put forward as if they were carefully ascer- 
tained and verified by direct tests. Against this 
way of examining and reporting on such a sim- 
ple affuir, we protest mort strongly. 

Now we come to the matter of the existence of 
carbon monoxide in the products of combustion. 

The commissioners say that they found no 
carbon monoxide during an eight hours’ test of 
two Welsbach lights. We are not surprised at 
this, for the tests were too short in duration, and 
the blood solution is not the most reliable test 
for carbon munoxide; as a conclusive test it 
often fails. 

The carbon monoxide is not always a product 
of the combustion, but is often produced when 
the mantels become sooty; the hot free carbon 
then splits up the CO, into carbon monoxide. 
This reaction take place chiefly at the upper and 
cooler end of the incandescent mantel. 


On the whole, the Commission has failed en- 
tirely to prove anything, except that from a sani- 
tary point of view the new light is not much 
better than a common gas burner, and for the 
reasons here given we trust that tre report will 
notin any way be taken as authoritative and 
couclusive. 

Complete, thorough and unbiassed tests would 
reveal very different facts and figures from those 
given by the rough, brief and unsound investi- 
gation made by the Lancet commissioners. 

Finally, we may quote some measurements and 
estimates made by Heim, of Hanover (Lumiere 
Electrique, Vol. XXVI, page 219). A batewing 
burner gave 16 c. P. in a horizontal plane, with a 
consumption of 14°8 liters per hour per candle, 
and at an inclination of 45° to the horizontal, 
17°2 candles with the same consumption. 

An Auer-Welsbach gave 14°4 candles in a hori- 
zontal plane, and only 10˙5 at an inclination of 
45° with a consumption of 9.8 liters per hour per 
candle in the horizontal plane, the consumption 
being the same in the 45° plane when giving only 
10:5 candles. These figures do not show the 
same high economy as those given by the pro- 
moters of the new light and accepted by the 
commissioners, and prove that only in one plane 
is the higher luminosity obtained from the in- 
candescent mantel. 

At the inclination of 45° the consumption in 
old aud new lights is, according to these esti- 
mates nearly equal per candle-power hour, 
being, approximately, 18 litersfor the Welsbach, 
and 14 for the batswing gas burner. 

The candle power per cubic foot of gas is the 
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rock upon which the Lancet splits; upon its cor- 
rectness depends the whole value of the conclu- 
sions arrived at, yet upon this important point 
the Commission has no tests to describe nor re- 
sults to give. but it ought to have formed the most 
important determination in the investiga‘ion. 


BOOK REVIEWS. 


How to Bump Dynamo-Exgotric MAOHINEBY. 
By Epwarp Trevert. 8yo. 380+ix pp. 
Price $2.50. Lynn, Mass.: Bubier Publish- 
ing Company. 

This is another attempt, and withal a very suc- 
cessful one, to bring within the scope of the 
amateur the art of constructing ‘for hisown use 
electrical machinery that will be of real service. 
The author has at the outset disclaimed the idea 
that it is a practical treatise, but in order that 
his readers may attack the problem intelligently 
he has been compelled to deal with the technical 
side of it, as wellas that which by way of dis- 
tinction he calls the practical side.” He seems 
to have handled this somewhat difficult task 
judiciously, thus avoiding the two rocks upon 
which authors sometimes wreck—empiricism on 
the one hand and severe technicism on the other. 
As explanatory and in extension of the main 
subject—that of electrical construction for ama- 
teurs—he has given chapters on commercial dy- 
namos and motors. This portion of the book is 
lens satisfactory than the rest, for little discrim- 
ination seems to have been used in selecting the 
„ commercial ” apparatus described: thus side by 
side are placed apparatus which has never come 
into commercial use and that which is regarded 
as standard everywhere. ‘This juxtaposition of 
the two, without comment, is likely to convey 
the idea of equal merit for both, whereas, if 
public approval be any criterion, they stand far 
apart. 

The book is well printed on heavy tinted 
paper, and the illustrations of the commercial 
machines are usually excellent, but the diagrams, 


which are profuse and ample, are some of them ` 


very cheapand crude. The book asa whole is 
well conceived, and should supply in a very sat- 
isfactory manner, the want which it is intended 
to fill. About the worst thing that can be said 
of the book is that its cover is a bright, glaring 
red—not the sbade that is reputed to attract 
white horses, but of the kind that would be most 
aggravating to an undomesticated bull, or to the 
followers of Herr Most. ‘There is nothing anar- 
chistic between the covers of the book, but why 
the publishers should offend against all dictates 
of good taste by binding it in ugly anarchistio 
red is beyond comprehension. 


ELROTRIO LIGRrINd PLANTS— THEIR COST AND 
OPERATION. By W. J. BuckLET. 8vo. 
275+iii pp. Price, $2.00. Chicago: Wm. 
Johnston Printing Company. 

This book is unique in electrical literature, and 
its scope will be best defined in the author’s own 
words : 

„The purpose of this pamphlet is to give to 
intending purchasers of lighting plants such 
details as may aid them in forming a fair estimate 
of the cost of construction and operation of 
their proposed station.” 

The writer is neither electrician, engineer nor 
expert, but a salesman, identified since 1885 with 
what is now the Fort Wayne Electric Corpora- 
tion, and, in a noble effort to deserve his salary, 
has mentioned no other lighting apparatus but 
the‘ Wood,” as manufactured by them. For this 
an apology is offered, as a well-intended impar- 
tiality is otherwise observed. 

“ Many books are written for the engineer, 
fireman, dynamo tender and wireman, but few 
for the buyer, whose investment gives them 
employment, and it is the hope of the writer 


that the data given may aid the purchaser in the 
prevention of some of the usual mistakes in the 
first construction of his lighting plant, or assist 
him in the increase of the economy of its opera- 
tion.” 

After this introduction, which is as unique as 
the book itself, criticism would be disarmed, but 
we find little cause for criticism, further than 
that from the introduction one is led to expect to 
find a trade catalogue, which this book distinctly 
isnot. In turning over its pages we find them 
filled with commercial data which are valuable 
to every business man contemplating an invest- 
ment in electrical plant, and this has been so 
carefully and judiciously collated as to make ref- 
erence useful and satisfactory. We believe the 
book will fill a want not hitherto nlled, and find 
acceptance among a wide circle. 

In its make-up it lacks a table of contents, but 
this is probably best ina book covering such a 
wide variety of subjects as this, yet the full in- 
dex which we should expect under these condi- 
tions is also wanting—that given being very 
meager. We would also like to have seen fuller 
data in regard to direct current incandescent 
lighting, but perhaps this will be supplied in a 
succeeding edition. 


N. E. L. A. 


Programme of the Cleveland Meeting. 


TuEspay, FEBRUARY 19. 


Meeting of the Executive Committee at 9 A. M., 
Parlor 188, Hollenden Hotel. 


Morning Session, 10:30 o'clock (Army and 
Navy Hall.) 

Address of welcome by Mayor of Cleveland. 

President Francisco's address. 

Paper by N. W. Perry: 
Energy Essential to Central Station Economy : 
How It May be Accomplished and the Economies 
Resulting.” 

Discussion—John W. Langley, W. M. Stine, 
M. J. Perry. 

Report of Committee on Relations Between 
Manufacturing and Centra] Station Companies, 
Frederick Nicholls chairman. 


Afternoon Session, 2 o'clock. 

Paper by E. J. Houston and A. E. Kennelly: 
„A New Method of Measuring Illumination.“ 

Discussion—W. A. Anthony, C. D. Haskins, 
W. 8. Howell, Edward Weston, L. Stieringer. 

Report of Committee on Data, H. M. Swet- 
land chairman. 

Discussion—W. R. Gardener, E. L. Powers, 
H. W. Sexton. 

Paper by Walter E. Harrington: Correct 
Method of Protecting Electric Circuits.” 

Questions and Answers. What is it you wish 
to know ? 

Executive session. 


WEDNESDAY, FEBRUARY 20. 


Morning Session, 10 o'clock. 
Paper by Edward Weston: Some Economies 
in Electric Light and Power Stations.“ 
Paper by C. N. Black: Large Arc Dynamos.” 
Discussion—S. M. Hamill, J. J. Wood, F. W. 
Rollins, E. R. Weeks. 
Topic: ‘‘ How to Light Large Cities.” 
Discussion—Frederic Nicholls, George A. 
Redman, James I. Ayer, E. F. Peck, O. R. 
Huntley, Robert Lindsay, F. H. Olark, T. C. 
Smith, J. F. Morrison. 
Report of Committee on Finance, John A. 
Seely chairman. 
Questions and Answers. 
know ? 
Executive session. 
Afternoon Session, 2:30 o'clock. 
Paper by E. A. Leslie: The Operation of 


e 


What is it you wish to 


“The Storage of 


7 


High Tension Currents Underground from a 
Physical and Financial Standpoint.” 

Discussion—H. J. Smith, W. H. Browne, C. 
H. Wilmerding, John A. Seely, C. L. Edgar. 

Paper by L. B. Marks: Are Carbons and 
the Rating of Arc Lamps.” 

Topic: ‘‘ Incandescent Lighting vs. 
Methods.” 

Discussion—H. T. Edgar, E. F. Phillips, W. 
S. Barstow, E. A. Armstrong, J. Gwynne, B. P. 
Holmes. 

Questions and Answers. 
to know ? 

Executive session. 

Evening Session, 8 o'clock. 

Topic by A. J. Wurtz: ‘‘ Practical Demon- 

strations of Protecting Lines from Lightning.” 


THURSDAY, FEBRUARY 21. n 


Morning Session, 10 o'clock. 

Paper by Dr. Louis Bell: The Monocyclic 
System.” 

Discussion—A. E. Kennelly, L. B. 
A. F. Kelly. 

Report of Committee on Rules for Safe Wiring, 
Wm. J. Hammer chairman. 

Topic: “ Underwriters’ Rules vs. 
Electric Light Association Rules.” 

Discussion — Wm. Brophy, C. H. J. Woodbury, 
J. J. Burleigh, A. W. Field. 


Afternoon Session, 2:80 o'clock. . 
Executive session. | 
Report of secretary and treasurer. 
Executive Committee. 


Election of officers, 
— 


Transportation Arrangements. 


Mr. C. O. Baker, Jr., master of transportation, 

makes the following aue 

„The various passenger associations have 
granted the rate of a fare and one-third for the 
round trip, on the certificate plan, from all 
points east of Chicago, Burlington, Peoria and 
the Mississippi River to Cleveland. Ask the 
ticket agent from whom you purchase your 
ticket for a delegate’s certificate to the National 
Electric Light Meeting, which, when properly 
filled in and indorsed at the Association head- 
quarters in Cleveland, will entitle you to return 
for one-third the regular fare. 

A special vestibuled train, composed of par- 
lor oars, will leave via the New York Central 
and Hudson River Railroad at Grand Central 
Statiou, New York, at 9:30 a. m. Monday, Feb- . 
rnary 18. Leave Albany at! p.m; Utica 8:17; 
Syracuse 4:40; Rochester 6:30; Buffalo 7:25 
(Central time); Erie 9:38; arriving at Cleveland 
at 11:55 P. Mu. 

“ Seats for this train can be procured from C. 


O. Baker, Jr., 186 Liberty street, New 
York City, at the following rates to Cleve- 
land: From New York and Albany, $8; Utica, 
$2. 25; Syracuse, $2; Rochester, $1.50; Buffalo, $1. 

“The passage rate from New York to Cleve- 
land is 813; rate returning, with certificate prop- 
erly indorsed, $4.35. 

As the Wagner Parlor Car Company decline 
to charter their cars it makes it necessary for us 
to pay the full rate for the entire space; therefore 
it is very important that the applications for 
space should be made at the earliest possible mo- 
ment.”’ 


Other 


Wbat is it you wish 


Stillwell, 


National 


Personal. 


Mr. Charles F. Brush has consented to deliver 
au address covering his reminiscences of early 


arc lighting at the Cleveland Convention of the 
N. E. L. A. It should be one of the leading 
features of the meeting. 


The List Grows. 


Among the concerns who have resented in an 
expressive manner the impudence of the pub- 
lisher of the Electrical World may be mentioned, 
we believe, the Western Electric Company of 
Chicago and New York. 
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An Enlarging Business. 


The Electrical Installation Co., the largest 
construction concern in the West, are about to 
move from their present quarters on the ninth 
floor of the Monadnock Building and will oc- 
cupy the entire suite on the Jackson and Dear- 
born street front on the eleventh floor. 


Standard Underground Cable Company. 


The Standard Underground Cable Company 
bas just closed a contract with Mr. J. R. Wiley 
to represent them in the West. with headquarters 
in the Rookery Buil ding, Chicago. Mr. Wiley 
is well known in electrical circles. having been 
connected with electrical enterprises for many 
years, including eight years in the Metropolitan 
Telephone and Telegraph Company as superin- 
tendent of private lines. He isa brother of Mr. 
Geo. L. Wiley, who has represented the Stand- 
ard Underground Cable Company in New York 
and the East for the past ten years. Mr. J. R. 
Wiley assumes the management of the Western 
sales department made vacant by the untimel 
death of the well-known and popular Fred. E. 
Degenhardt and was Mr. Degenhardt's personal 
friend. Mr. Wiley is a Western man and lis 
family are Chicagoans. 


General News. 


What is Going on in the Electrical World. 


Waco, Texas. The electric street car systems 
and the electric light companies of Waco are to 
be consolidated. 


Richmond, Mo.—An_alectric light franchise 
has been given by public vote to the Richmond 
Electric Light Company. 


Mexico, N. Y.—This village has voted to have 
electric lights and will put in a plant as soon as 
arrangements can be made. 


Mayfield, Pa.—A committee is communicating 
with several companies in regard to electrically 
lighting this entire borough. 


Louisville, O.—Mr. Wilson, of Orrville, has 
asked the council for a franchise to put in an 
electric light plant in Louisville. 


Freeport, I].—Meetings have been held at 
Oedarville to consider the question of an electric 
road between Cedarville and Freeport. 


Peoria. Ill.—The Prospect Heights Electric 


Railroad Company expect to begin the building 


of au electric road bere within six weeks. 
Milwaukee, Wis.--The contract for wiring 


the new city hall has been given to the Western 
. Electric Company, whose bid for the work was 
$14,370.83. 


Wells, Minn.—The village council has let the 
contract for putting in an electric light plant, all 
complete, to Clausen & Bonwell, of St. Paul, for 
$6,986. 


Canisteo, N. Y.—The electric railway con- 


necting Canisteo with Hornellsville has proven 
so great a financial success that a rival line is to 
be built. 


Sing Bing, N. Y.—At the coming charter elec- 
tion the voters will be asked by the village trus- 
tees for an appropriation of $5,000 for an electric 
fire alarm and other purposes. 


Washington, Ill.—A boiler explosion at the 
local electric light works recently shattered the 
engine and dynamo, destroyed the building and 
injured five persons, one fatally. 


Jacksonville, Fla.—The Board of Works an- 
nounces in an advertisement that the city pro- 
poses to supply the citizens with electric lights 
incandescent and aro- from its new plant. 


Palatka, Fla.— The Palatka Gas, Light and 
Fuel Company has closed a five years’ contract 
with the city to furnish 100 32 v. P. incandescent 
electric lights, and 15 2,000 c. P. arc lights for 
publie lighting. , 


Ottawa, Can.—Several thousand strangers 
visited Ottawa during the late carnival. The 
electric railway carried over 125,000 people during 
the week without an accident and withouta 
single hitch. 


Tampa, Fla.—The Old Dominion Electrical 
Construction Company’s bid of $8,837.50. for 
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furnishing 250 32 c. P. lamps, and 81 2,000 c. P. 
arc lamps, with the necessary wiring, has been 
laid before the council. 


Claremont, N. H.—A charter has been ap- 
plied for enabling the applicants to run a line of 
electric cars from Claremont Junction to West 
Claremont, thence through the village to New- 
port and Sunapee Lake. 


Florence, Col.— The Arkansas Valley Electric 
„ has started its works here and are sup- 
plying electric light to the business houses and 
many residences. A number of arc lights are to 
be erected on the streets. 


Seneca Falls, N. Y.—A franchise acceptahle 
to the company having been granted by the 
Board of Trustees, the construction of the elec- 
tric railway to Cayuga Lake from this village wil] 
begin early in the spring. 


Richmond, Va.—The city council is unani- 
mously in favor of a city lighting plant, and it is 
believed the board of aldermen will be bronght 
to vote in favor of the measure. The opposition, 
however, is very strong. 


Kilbourn Oity, Wis.— There appears to bea 
strong probability of the electric road between 
Devil’s Lake and Baraboo being built next sum- 
mer. Parties are pushing the enterprise vigor- 
ously and with apparent success. 


De Land, Fla.—The electric light company 
has just completed its power house. New machin- 
ery will be put in for are lights, with which the 
streets are to be lighted instead of the incandes- 
cent lights used for the past two years. 


Pittsburgh, Pa.— The Coraopolis and Neville 
Island Electric Railway has been sold to the syn- 
dicate operating the West End and the Grand 
Avenue Traction roads. The Carnegie branch of 
the West End system is nearing completion. 


Kansas City. Mo.—An electric light race-track 
will be opened in Kansas City in the near future. 
Robert J. Holmes has leased the Exposition Driv- 
ing Park and is negotiating fur the purchase of 
an electric light plant with which to illuminate 
the track. 


Athens, Ga. —The movement to convert the 
1,400 H.P. of Tallesee shoals into electrical power 
and run it into Athens to be sold cheaply to the 
different manufacturing interests is still pro- 
gressivg. The surveyors have nearly completed 
their work. 


Martinsburg, W. Va.—The city council has 
decided to ask the Legislature for permission to 
issue $15,000 in bonds for the purpose of secur- 
ing funds to build an electric light plant. The 
plant is to be used in supplying light for the cor- 
poration ouly. 


Pottsville, Pa.—A mortgage from the Schuyl- 
kill Electric Railway Company to the Real Estate 
Trust Company of Philadelphia, trustee, for the 
enm of $500,000, secured by the roads and fran- 
chises of the company, has been placed on record 
at the recorder's office here. 


Sea Isle City, N. J.— The Sea Isle City Elec- 
tric Light, Water and Power Company intend to 
change the present incandescent electric light 
system toan arc light plant. The same com- 
pany are endeavoring to secure a franchise for a 
trolley road on Landis avenue. 


Hillsborough, N. H.—A syndicate of local 
capitalists have purchased Jand and water power 
on the Contorcook River, about two miles below 
Hillsborough bridge, with the purpose of erecting 
an electric plant there, from which power will be 
transmitted to this village and also to Hermicker. 


Ellsworth, Me--A gentleman of means has 
made a proposition to furnish two thirds of the 
capital necessary to build an electric road from 
Ellsworth Falls to deep water, or below the bar, 
providing one-third the total capital be raised in 
this city. The capital required is about $60,000. 


Peekskill, N. ¥.—The consents of property 
owners to the laying of rails of the new electric 
railroad in Peekskill from the railroad station to 
the State Camp of Instruction and to Lake Mo. 
hegan bave been obtained and the company will 
begin the laying of rails as soon as the weather 
will permit. 


McKeesport, Pa.— Messrs. C. H. Lloyd, Peter 
Shields, H. Davis, J. M. Shuck, O. C. Hartley 
and John J. McCloskey, of Pittsburg, stock- 
holders iu a company organized to manufacture 
the Borlaud-Fritz electric coal mining machinery, 
last week visited W. H. Brown’s Sony’ mines at 
Boston, where a satisfactory test of the machine 
was made. 
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White Plains, N. Y.—The New York, Elms- 
ford and White Plaina Railroad Company has 
received the franchise for a trolley road in this 
village ; $2,500 is to be deposited in the White 
Plains Bank as a forfeit if the road is not com- 
pleted by Angust 1. It will run to the Fair 
Grounds and to Silver Lake. 


Lockport, N. Y.—The Standard Construction 
Company of New York have offered, in a com- 
munication tothe mayor, to build an electric road 
in Lockport. to be ready for nse next summer, if 
the city would give them a franchise guaranteed 
against litigation. Thecity officials were to con- 
sider the matter. 


Iowa Falls, Iowa.—A local company has 
just been organized to put in an electric light 
plant and is capitalized at $15.000. The officers 
are: President, L. B. Bradley, Peoria; vice presi- 
dent. J. D. McKay; secretary and treasurer, H. 
C. Miller. The directors are these and G. A. 
Courtney and Z. K. Hoag. 


Beaver Falls, Pa.—Arrangements are now 
being made by which in a few months the entire 
Beaver Valley, including the towns of College 
Hill, Beaver Falls, New Brighton, Sharon, Bridge- 
water, Beaver, Rochester. Freedom and Conway, 
will be connected with Pittsburgh by a complete 
line of electric street railways. 


Amesbury, Mass.—It isstated here upon good 
authority that a deal has been made whereby the 
Haverhill and Amesbury electric railway and the 
Newburyport and Amesbury electric-railway are 
to soon pass under the control of the Lowell 
Street Railway Company. For several weeks 
negotiations have been in progress looking 
toward the deal. 


Morristown, N. J.—The common council at 
their last monthly meeting had a proposal made 
to them to put Welsbach lights in the park in 
place of the present electric arc lights, and were 
disposed to accept the offer on the score of econ- 
omy, but the mayor thought the matter should 
have further consideration and on a tie vote the 
proposal went over. 


Springfield, O.—In connection with the pro- 
posed electric railroad from this city to Urbana 
the promoters are considering the purchase of 
the beautiful property called Aberfelda, west of 
town, on Mad River, for the purpose of building 
a magnificent summer hotel for the accommoda- 
tion of guests from Cincinnati, Dayton, Colum- 

bus and other places. 


Buffalo, N. Y.—‘‘It is reported on reliable 
authority,” says the Commercial, that a num- 
ber of local capitalists are planning to build a 
new electric railway to connect Buffalo and Ni- 
agara Falls. It is understood that about two- 
thirds of the capital stock has been promised, 
and that there is every probability that the line 
may be built early this year.” 


Paw Paw, Mich.—Detroit capitalists have 
submitted a proposition to build a standard gauge 
electric railway with a 60-pound rail, fully equip- 
ped, from Paw Paw to Lawton, for a $20,000 
bonus, 30 years’ exclusive franchise of the streets, 
and a 10 years’ pledge of all Paw Paw business. 
A committee has been instructed to continue the 
correspondence concerning the matter. 


Fall River, Mass. —A bill before the Legisla- 
ture for an electric railway is that of the Fall 
River and Providence Street Railway N 
of which the incorporators named are Charles F. 
Shaw of New Bedford, Frank S. Stevens of Swan- 
zey. Robert T. Davis, George W. Slade, Frank 
W. Brightman, William F. Thomas and Benjamin 
Cook of Fall River. The capital stock is to be 
$250,000. 

Grafton, Mass.— The Grafton Electric Com- 
pany’s new plant has been put in operation an 
gives great satisfastion. The lines extend over 
five villages—Grafton, North Grafton, Saunders- 
ville, Fisherville and Farmersville. The dyna- 
mos are of 1,000 lights capacity, of the alternating 
type. The station equipment was supplied by 
the Fort Wayne Electric Corporation of Fort 
Wayne, Ind. 


New Orleans, La.—The St. Charles Street 
Railroad Company are having their roads changed 
to an electric system under the supervision of P. 
J. Partenheimer of the contracting firm of C. E. 
Loss & Co. of Chicago. Electricity is to be in- 
troduced also on the'lines of the Canal and Clai- 
borne Compauy.— There is talk on the other side 
of the river of building a trolley road connecting 
Algiers, Gretna and Harvey. 


New Brighton, S. I.—The village trustees 
have granted franchises which in effect give 
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three companies the privilege of constructing 
and operating electric roads in this village. 
These companies are the Staten Island Electric 
Railroad Company (Thomas syndicate), the 
Midland Company (Nathaniel Niles, president), 
and the Staten Island Interior Electric Railroad 
Company, a creation of Erastus Wyman. 


Brooklyn, N. T.— The aldermanic committee 
on gas and electricity has been directed to 
thoroughly investigate the subject of electric 
lighting, including contracts, specifications and 
the manner of carrying out the same by the dif- 
ferent companies; also their mode of measure- 
ment and tests of lights. — The Kings County Elec- 
tric Railroad Company are said to be seriously 
considering a change from steam to electricity 
as a motive power on their road. 


Brockton, Mass.-—The Edison Electric Illum- 
inating Company's plant has changed hands, The 
purchase was made by a syndicate of capitalists, 
most of whom are Boston men. The majority of 
the new stockholders are interested in the stock 
of the Brockton Street Railway Co. A. A. 
Glasier. treasurer of the Brockton Street Railway, 
was elected president. E. S. Webster of Boston, 
J. P. Morse and H. B. Rogers of Brockton, and 
B. A. Reed of Boston will constitute the board of 
directors. 


Lynchburg. Va.—Bids for building a plant 
capable of furnishing 3800 arc lights and about 
2,000 incandescent lights, and also for lighting the 
city by contract, will be advertised for at once. 
All bids must be in by Febrnary 26th, when they 
will be opened. Each bidder will be required to 
send a certified check for $500 as a guarantee of 
good faith. In case the city decides to build a 
plant, the successful bidder will have to put up a 
forfeit of $5,000 to guarantee the faithful carry- 
ing out of the contract. 


Chicago.—The North Side and West Side 
trolley railway ordinances, after amendment by 
the mayor, have passed the council.—The Chi- 
cago Belt Line Street Railway Company have 
applied to council for a franchise for a street 
railway upon certain of the streets named in the 
ordinance of the General Electric Railway Com- 
pany now in process of incorporation, and re- 
quests that action on said ordinance may be de- 
ferred until the Belt Line ordinance may be con- 
sidered with it.” 


Northampton, Mass.— Lyman D. James, Al. 
van Barrus and others have applied for a char- 
ter as the Western Hampshire Street Railway 
Company to enable them to construct and op- 
erate an electric railway in the towns of Wil- 
liamsburg, Goshen, Chesterfield, Worthington 
and Cummington, in the county of Hampshire, 
Mass. The applicants ask fur capitalization at 
$150,000 and $50,000 bonds, and promise to build 
in five years or forfeit charter as to each town 
not builtin. Water power will be used in gener- 
ating 3 for the road, and freight will be 
carried. 


Albany, N. T. — The promoters of the pro- 
posed electric railway from Albany tu Castleton, 
via Greenbnsh, have secured the right of way for 
the line. The railway will be for the accommo- 
dation of passengers and freight.—By a unani- 
mous vote of the common council, the question 
of the city doing its own lighting is to be sub- 
mitted to the popular vote at the next election. — 
A bill bas been introduced in the Assembly pro- 
viding that motormen and gripmen on electric 
roads shall be given an examiuation as to compe- 
tency by the officers of the road before employ- 
ment.—A bill has been introduced in the As- 
sembly providing that all trolley cars shall have 
an appliance to determine the rate of speed, and 
that the maximum provided by law shall not be 
exceeded under severe penalties; also a bill for- 
bidding electric cars in cities of over 500,000 to 
run faster than eight miles an hour. 


Indianapolis, Ind.—The electric light com- 
panies of several cities ir the State have united in 
forming an organization, to be known as the 
Indiana Electric Light Association, for mutual 
benefit derived from an interchange of ideas 
born of practical experience, to the end that they 
may not alone cheapen the production of electric 
light, heatand power and protect themselves from 
imposition from whatever source, but also render 
better service in all branches of their business, 
thus benefiting their patrons while furthering 
their own interests in a legitimate business way.” 
Meetings will be held in Indianapolis every year 
on the first Wednesday in February. The follow- 
ing officers have been elected for the first year: 
President, J. W. Roney, Richmond; vice presi- 
dent, W. K. Smith, Union City; secretary, Dallis 


will be $18 per 


ear instead of $86 for business 


Edwards, Decatur; executive committee, H. A. 
Smock. Martinsville; C. O. Perry. Indianapolis; 
J. W. Morrison, Frankfort; H. W. Frund, Vin- 
cennes, and J. D. Edwards, Decatur. 


Telephone and Telegraph. 


The contractor, James Scull, has begun work 
on a telephone line from Jackson, N. O.. to 
Gamberry. 


The Central New York Telephone Company 
have asked the common council of Utica for per- 
mission to constrnct underground conduits for 
their wires on such streets as may be deemed ad- 
visable to use. 


At Berlin, Wis., there is considerable talk 
among stockholders of consolidating the Wau- 
shara Telephone Company with the Badger Tele- 
phone Company. 


A twenty-five years’ franchise has been granted 
to Geo. P. Eaton and assuciates by the city coun- 
cil of Tacoma, Wash., empoweriug them to carry 
on a telephone business. The ordinance pro- 
vides that the company shall not charge more 
than $4 per month for business houses and $2.50 
per month for residences, and that the company 
shall give the city twenty telephones at $1 each 
per month, and must spend $10,000 in one year 
after accepting the franchise. 


Lawyer Simon Sterne, of New York, who is 
one of the most active protestants against the in- 
creased rates of the Metropolitan Telephone and 
Telegraph Company, has obtained a temporary 
injunction from Judge O’Brien restraining the 
company from moving the telephone instrument 
from his office. Mr. Sterne refused to pay the 
increased charge. 


J. T. Foley and H. R. Winn expect to have a 
full Bell telephone exchange in operation in 
Martinsville, Ind., by June 1. 


General Manager Gifford, of the Ohio Valley 
Telephone Company, promises to have shortly 
the finest telephonic lay-out in the country at his 
exchange in Indianapolis, and states that the 
American Long Distance Telephoi.e Company 
will run a splendid line to Louisville from In- 
dianapolis as soon as the weather will permit, and 
while that company is doing that work his com- 
pany will be building a long distance line i 
the bluegruss fields of Kentncky to Cincinnati by 
way of Versailles, Lexington and other large 
towns in that part of the State. 


E. K. Baker, superintendent of the Austin di- 
vision of the Sontheastern Telegraph and Tele- 
phone Company, lately stated to the Houston 
Post correspondent that his company is now en- 
gaged in making improvements in Texas that 
will involve an expenditure of $500,000. The 
are pushing the construction of their new metal- 
lic circuit for long distance speaking purposes 
with all possible speed. The new circuit has been 
completed from Dallas and North Texas to Waco. 
‘1 he new line from Waco to Taylor will be com- 


pleted by March 1, and by April 1 will be bnilt 


into Austin and pushed on to Houston and Gai- 
veston without delay. 


A telephone line is being put up between 
Wellington and Lewiston, N C. There will be 
five stations on the line—at Wellington, at 
Howards, Windsor, and at the telegraph station 
at Lewiston, where it will connect with the 
Western Union telegraph line, and one in the 
village of Lewiston. 


Over 1,200 persons attended the ball of the 
telephone girls at Boston on Tuesday night of 
last week. The exchanges in the city were rep- 
resented almost en masse. Many of the girls 
proved excellent dancers and gay and handsome 
ones were numerous enough to ameliorate the 
classical frigidity of a Boston ball room. 


The Marseilles Telephone Company, composed 
of H. R. Adams, T. J. Neff, L. M. Jennings and 
R. F. Knott, just incorporated with a capital of 
ce ie set up a telephone plant in Marseilles, 

ll. 


The Philadelphia councils’ electrical committee 
have reported favorably'on ordinances granting 


privileges to the Drawbaugh Telephone and Tele- 
graph Company and the Central Telephone Com- 
pany. ‘The ordinances bad heen amended and 


made identical at a previous meeting, and with 
the exception of reducing the bond from $500,- 
000 to $100,000 the committee made no further 
changes in their provisions. 


The Central Union Telephone Company has 
announced a big reduction in rates to local sub- 
scribers at Decatur, Ill. The charges henceforth 


telephones and for residence telephones within a 
half mile radius of the central office $12 a year. 
There will be no reduction in the toll line ser- 
vices. 


The Atlanta Bell Telephone Company ire 
foe to aa a telephone exchange at Tal- 
e, Fla. 


The Business Men’s Association of Br ookville 
Ind., have organized a telephone company whose 
operations will reach out to surrounding towns 
and systems. 


The ordinance committee have recommended 
to the city council of Springfield, III., the passage 
of an ordinance reducing the per cent. of g:oss 
earnings which the new telephone company ehall 
pay into the city treasury from 8 to 24 per cent. 
A proviso was also inserted that the new com- 
pany cannot sell its franchise within a year. 


Preparations are being made to extend the tele- 
phone line from Pinetown, N. C., to Plymouth. 


The Northwestern Telephone and Electric 
Company of Milwaukee will ask a franchise of 
the Green Bay and Fort Howard common coun- 
cils for a telephone system in the twocities. The 
company is a rival of the Wisconsin Telephone 
Company and is putting in systems at Appleton, 
Neenah, Menasha and other Fox River Valley 
cities, which will be connected by a toll system. 


The common council of Jamestown, N. Y., has 
granted the Phenix Telephone Company of New 
York permission to erect a telephone system and 
operate the came in Jamestown. 


A fire at the telephone exchange at Henderson, 
Ky., a few days ago burned out the city’s tele- 


phone service. 


A bill has been introduced in the Illinois Leg- 
islature fixing telephone rates as follows: The 
rate for telephones in cities of 1,000,000 inhabi- 
tants and over shall not exceed $78 per annuum; in 
cities of 500, 000 and less than 1,000,000 not to 
exceed 866 per annum; in cities of 100,000 and 
less than 500,000 not to exceed $48 per annum; 
and all cities less than 160,000 not to exceed $36 
per annum. 


In the Assembly at Albany a bill has been in 
troduced reducing telegraph rates to 15 cents for 
ten wordsin day time and twenty words at night, 
and one half cent for each additional word either 
day or right. 


Prominent members of the Minneapolis beard 
of trade confidently assert that by this time next 
year the Stockholm plan of a mutual telephone 
company will be in force in Minneapolis. They 
expect to reduce the annual expense of telephones 
to $10 or less per subscriber after the company 
is once on its feet. Every one having a tele- 
phone will be a stockhoider, the initiation fee 
being $100, and after that the expense to be 
levied in periodical assessments. 


The Mason Telephone Compan 
remove its shops from Sumter, 
mond, Va. 


There are now twelve transatlantic cables con- 
necting Europe with the United States and 
Canada, and steps have been taken to lay a cable 
across the Paciflo from British Columbia to 
Australia by way of the Fiji Islands. The circle 
of the earth will then be completed. but not 80 
directly as it would be by a cable from America 
to Japan. 


An effort is being made to establish a plant of 
the Bell telephone in Camden, S. C. 


Lincoln, Neb., is subscribing liberally for a 
new telephone service proposed to be given there 
by acompany which is to usea new Chicago com- 
pany's instruments. 


A bill is now pending in the Missouri Legis- 
lature, and is likely to pass, which reduces the 
annual rental of telephones in St. Louis to 90; 
in all cities of the State having a population of 
less than 200,000 but more than 50, 000 to $48 
per year; in cities having a population of less 
than 50, 000 but more than 25,000 to $80 per 
heat and in cities having less than 25,000 in- 

abitants to $20 per year. The annual rental for 
the use of telephones to private residences is re- 
duced to $30 in cities having, more than 50,000 
inhabitants, and in cities having less than that 
population the price is reduced to $20 per year. 
The penalty for each offence is a fine of not more 
than $500 nor less than $100. 


A telephone company is about to be organized 


in St. Louis, with a proposed capital of $600,- 
000. One of the promoters states that the com - 


is about to 
a., to Rich- 


Ô 


pany proposes to give St. Louis an up-to-date 
underground system in line with Eastern cities 
at a cost to business men of not over $60 per year 
and residences $48. This’ stipulation is embodied 
in the franchise we ask for and if it is possible we 
propose making the tariff even less. The board 
of directors wil] consist of J. J. Schultz of the 
Schultz Belting Company, now acting president; 
E. W. Stann, secretary to August Busch; Moses 
Greenwood, Jr., real estate; Thos, J. Ward, con- 
tractor; August A. Busch of the Anheuser-Busch 
Brewing Company; Clark H. Sampson. T. 

Hennessey. ex- Railroad Commissioner; Andrew 
Haley, real estate; J. M. O'Shea, chief grain in- 
spector, and ex-Congressman Chas. F. Joy.” 


Efficiency Test of the Stratton Steam Separator. 


The following report of atest of the Stratton Steam 
Separator. manufactured by the Goubert Manufacturing 


Company, 14 and 16 Church street, New York, will doubt- - 


less prove interesting}jto 
all steam users : 


SIBLEY COLLEGE, 
CORNELL UNIVERSITY, 
R. H. Taurston, Director. 
DEPARTMENT OF EXPERI- 
MENTAL ENGINEERING, 
R. C. CARPENTER. 
Iraaca, N. Y. Jan. 5, 188. 


GOUBERT MFG. CO., 14 and 
16 Church Street, New 
York City : 
GENTLEMEN: I send you 

with this letter a short 

summary of the test 
which we have made on 
the Stratton Separator. 

The results show tnat 

the Separator is practi- 

cally perfect, and re- 
moves all the moi:ture 
which can possibly be 
taken out by mechanical 
means. I think we will 
make another test in 
which we inject water 
into the steam pipe, thus 
increasing the percent- 
age considerably of wa- 
ter in the steam sup- 
plied. This latter will 
not be of any great prac- 
tical interest, but will 
bring out, of course, the 
capacity of the Separa- STRATTON SEPARATOR. 
tor for extraordinary conditions. If you have no objec” 
tion I will publish a copy of this report in the next num- 
ber of the Sibley Journal, and for that purpose would be 
pleased to have you loan us an elec rotype showing ver- 
tical section. 

Test of Stratton Improved Separator. 

For this test the steam pipe Jeading to the Senarator 
was surrounded for a portion of its length with a jacket 
which could be filled with water to any desired height, 
the purpose of the water jacket being to condense as 
great a per cent. of the steam as possible. The discharge 
of steam from the Separator was led to a surface con- 
denser, where it was condensed and the amount carefully 
weighed. The drip or water discharged from the Separator 
was led to a barrel standing on a pair of scales and ac- 
curate weighings were made of the water taken out from 
the steam by the Separator. A throttling calorimeter 
was placed in the steam pipe directly after the steam left 
the Separator. Pressure gauges were placed either side 
of the Separator. Observations were taken and the results 
reduced by Messrs. Collins, Hubbard and Thomas of the 
Class of 94. The following is the general summary of the 
results: The steam supplied to the Separator contained 
moisture the percentage of which varied from a little 
over 5 to nearly 21. That discharged from the Separator 
wasin every case nearly dry, it containing in every tn- 
stance less than 1 per cent. of moisture. The Separator 
was worked up to its fullcapacity and there was no ap- 
preciable reduction of pressure. The summary of the re- 
sults of different runs is given in the appended table. 
During these runs the water was kept at a constant 
height tn the Separator: 

— — — —— — — — — — — —— — — 


uality of 
Moisture in Moisture in 88 leav- 


No. 
Pressure of steam aup- steam leav- à 
a steam. |pliedSepara- ing Separa- ing 57 
tor. Per cent. tor. Per cent. of dry steam. 
1 60 6.55 | 0.95 99.05 
2 61 17.2 0.94 99.06 
3 62 15 31 0.9 99.1 
4 76 15.6 0.6 99.4 
5 61 20.9 0.8 99.2 


Respectfully submitted. 
(Signed) R. C. CARPENTER. 


to operate the new electric railway in Rahway. 


ELECTRICITY. 


New Catalogue. 


We are in receipt of the new catalogueof Railway Mate- 
rial just issued by the Central Electric Company of Chi- 
cago. It is a handsomely gotten up pamphlet of 164 
pages. with flexible cloth covers, and contains everything 
imaginable tn the electric railway construction line. It 1s 
profusely illustrated with wood cuts of the various fixtures 
and appliances, and thus constitutes the most complete 
compendium of electric railway goods that has ever been 
called to our attention. It will prove of great value to 
the electrical fraternity at ,large, and aside from its in- 
trinsic merit is too good to throw away. Unfortunately, 
there are many catalogues of which this cannot be truth- 
fully said. Copies may be had on application to the Cen- 
tral Electric Company, 173-175 Adams street. Chicago, Il. 


The Hart & Hegeman Manufacturing Company of 
Hartford, Conn., have ready for circulation their catalogue 
„B,“ which contains descriptions, dimensions, capacities 
and prices of their celebrated switches, etc., with fllustra- 
tlons of the various sizes from 5 to 50 amperes, single and 
double pole. There are also illustrations of the flush 
plates used with the regular Hart switches, and explana- 
tions of the various features that have commended the 
switches and appendages to users and the trade. 


RECENT COMPANY ELECTIONS. 


The West Shore Telephone Company, Kingstcn, N. Y. 
Directors: Dr. C. O. Sahler, F. D. Winne, Henry Abbey, 
Enoch Carter, Dr. R. Thcmyson, Clarence Schoonmaker, 
Kingston: H.C. Tillson, M. A. Presler, Highland; W. S. 
Ransley, G. 8. Clark, Dr. W. B. Snow, Milton: Davis 
Winnc, The Corner; A. L. F. Deyo, Gardiner. 


Hamilton, Grimsby and Beamsville Electric Railway 
Company, Hamilton, Can. President, C. J. Myles; vice- 
president, Thomas W. Lester: secretary and treasurer, 
Adam Rutherford. Directors; John Hoodless, C. J. M3 les, 
Thomas W. Lester, A. H. Myles, Walter Grieve, John 
Gage and Robert Ramsay. 


Carbondale Klectric Light Company, Carbondale, Pa. 
President, E. Clarkson ; vice-president, E.W. Mills; treas- 
urer, Joseph Birkett; secretary, George Herbert. Di- 
rectors: Joseph Birkett, J. Edwin Watt, E. W. Milla, 
C. O. Mellen and Edward Clarkson. 


Molyneux Electric Manufacturing Compguy, Buffalo, 
N. Y. President, Edgar Van Etten, of New York: vice- 
president, H. Walter Webb, of New York; treasurer, 
Frank Hammond ; secretary, Walter P. ‘irible; general 
manager, J. W. Cobb ; electrical superintendent, Barton 
S. Molyneux. 


Detroit Electric Light snd Power Company. All of the 
old board were re-elected and the directors elected officers 
as follows: F. F. Palms, president; George M. Vall, vice- 
president; William 8. Craue, treasurer; William H. 
Fitzgerald, secretary and manager. 


Baltimore Traction Company, Baltimore, Md. Presi- 
dent, Frank Brown; vice-president, J. S. Hagerty ; treas- 
urer, Frank S. Hambleton ; secretary, J. Clarence Bower- 
man; general manager, W. A. House, Jr. Directors: 
P. A. B. Widener, William L. Elkins and Sidney F. Tyler. 
of Philadelphia; and Howard Munnikhuysen, John A. 
Hambleton. Henry A. Parr, T. Edward Hambleton, James 
S. Hagerty and Frank Brown, of Baltimore. 


Trenton Passenger Railway Company, Trenton, N.J. 
President, Henry C. Moore ; vice-president, Thomas Barr: 
treasurer and secretary, John L. Kuser. Directors: 
Heury C. Moore, 1hO0mas Barr, E. J. Moore, Col. A. R. 
Kuser and Ferdinand W. Roebling. Two of the old direc- 
tors, S. K. Wilson and Barclay Stokes, were dropped. 


The directors of the Ballston Spa Electric Railroad Com- 
pany have elected the following officers: President, Thos. 
Craig: vice-president, Thomas Kerley ; treasurér, Chas. 
E. W. Smith ; secretary, Frederick R. Barnes. 


Owego Electric Light and Power Company, Owego, N Y 
President, Dr. C. R. Heaton; vice-president, E. W. Stone; 
secretary and treasurer, George F. Andrews; manager ard 
superintendent, Horace Yothers. Directors: Wm. Phelps, 
Hon. George F. Lyon, Binghamton; Wm. S. Truman, 
George F. Andrews, E. W. Stone, Dr. E. A. Mayor and Dr 
C. R. Heaton. 


INCORPORATIONS. 


The General Electric Railway „Company, Chicago.—to 
deal in railway appliances. Capital stock, $1,000,000. In- 
corporators: Daniel M. Simmons, William A. Youmans 
and George Pfleger. 

The Electric Light Photographic Company, Chicago. 
Capital stock, $5,000. Iucorporators: Oscar L. Sturtz, 


` Robert k. Brown and Chris Florup. 


The Rahway Electric Light and Power Company, Rah- 
way, N. J.—to furnish light and power, especially power 
Capital 
stock, $200,000. Incorporators: Capt. C. W. Boynton, of 
Woodbridge ; Henry Mourer, Robert W. De Forest and 
Frank A. Patterson, of New York City; H. W. Thiele, of 
Brooklyn: H. W. Douty of Asbury Park, and Jackson 
Jacques, of Rahway. 
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The Newton Light and Power Company, Newton, Kan. 
—to furnish light, heatand powerto the city of Newton 
and its inhabitants. Capital stock, $50,000. Promoters: 
Lewis B. Gawtry, N. Y. City: Julius A. Bailey, Philadel. 
phia ; John C. Nicholson, Newton. 


The San Antonio Electric Company, San Antonio, Texas. 
to manufacture and sell electric light, heat and power 
for all purposes. Capital stock, $100,000. Promoters: 
Ronald T. McDonald, Edward J. O'Beirne, Wm. H. McGaw. 


The United Switch Company, Newark, N. J.—to buy. 
Sell, lease, license and manufacture electiical machinery 
and apparatus in Newark and New York. Capital stock, 
$100,000. Incorporators: Henry C. Hines, WIIIIlam cC. 
Morton and Robert D. Beatty, all of Newark. 


The Llanerch Heat and Light Company, Llanerch, Pa.— 
to supply light, heat and power, or any of them by means 
of electricity. Capital stock, 825.000. Promoters: Edw. 
Worth, Mercer strong, Wawa, Pa.; Frank A. Hays, Lans- 
downe, Pa. 


The Electric Kindling Wood Company, Jersey City, N.J. 
to manufacture, buy and sell electric kindling wood," 
etc., and buy and sell all kinds of lumber. Capital stock, 
$10,000. Promoters: Chas. L. Netting, Jr.; Fred. W. Al- 
drich, Pittsburg, Pa.; C. Blake Garrison, Bayonne 
City, N. J. 

The stadacoma Water, Light and Power Company, 
Montreal, Can.—to furnish water and electric light to 
towns and Villages in the province of Quebec. Capital 
stock, $40,000. Incorporators : Louis H. Tache, advocate ; 
Joseph O. C. Mignault, Ernest Belanger, Edouard Charles 
Amos. Civil engineers, and Charles de Bellefeuille Mac- 
donald, of Montreal. 


Woven Wire Brushes. 
Lhe Belknap Motor Company of Portland, Me., are the 
patentees and manufacturers of the best Woven Wire 
Brush on the market.—[Adv. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT I88URD FEBRUARY 5, 1895. 


ELECTRIC RAILROADS AND APPLIANCES. 


533,447. Electric Railway. John G. Douty, Williamsport, 
Pa., assignor of two-thirds to James N. Kline and 
William d. hiliot, same place. Filed May 17, 1894. 

538,598. Runnlug-Gear tor hlecthic Cars. Charles A. 
Jackson, Keading, Mass. kiled Sept. 15, 1893. 

533,610. Conauit hiectric Railway. Alfred Kcsenholz, 
dau Fraucisoo. Cai., asdig nor of one-half to Samuel J. 
oN aud Harvey 8S. Brown, same place. Filed May 
22, 1894. 

627. Conduit Electiic Railway. William H. Baker, 
Pawtucket, R. 1. Filed May 18, 1894. 

533,631. Subway fur Electric Kallways. Trank E. Button. 
Kochester, N. Y. Filed June 6, 1804. 

583,772. Trolley for Undergrouud Conduits. Charles M. 
Yost, Washington, D. C., assignor of forty-one 
eightieths to Gabriel Edmondsicn, Lemuel F. Burner 
and Georgianna T. King, same place. Filed Nov. 3. 


1894. 

533,886. Conduit System, Charles M. Yost. Washington, 
D. C., assignor of forty-one cightieths to Gabriel Ed- 
monston, Lemuel F. bur: er aud Georgianna T. King, 
same place. Filed Nov. 3, 1894. 


ELECTRIC LIGHTS AND APPLIANCES. 


583,484. Rosette for Electric Lighting. Elisha W. Buf- 
fington, Fall kiver, Mass., assignor of one-half to Al- 
bert F. Dow, same place. Filed Oct. 6, 1894. 

York, N. Y. Filed May 29, 1893. 

533,502. Method of and Means for Testing Incandescent 
Lamps. Frank S. Smith, Pittsburg, and James A. Van- 
degritt, Allegheny, Pa. Filed July 9, 1893. 

588,670. Lock for Klectiic Lamps. Warren A. Saul and 
Jacob H. Peck, steelton, Pa. Filed March 13, 1894. 

583.858. Cover for Electric-Light Globes. Hans Johansen, 
Chicago, III. Filed June 30, 1593. 


DYNAMOS, MOTORS, ETC. 


583,445. Electric Dental Motor Apparatus. Francis N. 
Denison, Toronto, Canada. Filed May 26, 1894. 

538,583. Brush for Dynamo-Electric Machines. Joseph 
W. Dickey, New York, N. Y., assignor of one-half to 
Charles k. Chapin, same place and Milford, Conn. 
Filed Dec. 8, 1894. 

533,833. Rotary Brush. Harold A. Webster, Haverhill, 
assig nor to the Globe Buffer Company, Boston, Mass. 
Fileu April 27, 1894. 

TELEPHONE AND TELEGRAPH APPARATUS. 


583,427. Automatic Telephone-Switch, Herry D. Bayne, 
Brooklyn, N. Y. Filed May 31, 1894. ; 

533,619. ‘Telephone Arm-Rest and Recetver-Holder. Wil- 
liam steubing. Cincinnati, Ohio, assiguor of one-half 
to Frank A. Le{uiuger, same place. Filed Oct. 80, 1894. 

533,729. ‘lelephonic or Analogous Electrode. Thomas 
McCoubray, New York, N. Y. Filed Aug. 9, 1894. 

533,785. ‘lelephone-Exchange. Morgan Brooks, Minne- 
apolis, Minn. Filed Oct. 17, 1894. 


MISCELLANEOUS. ` 


583,490. Electric Fire-Alarm and Police-Signal BOX. 
George E. Paynter and William H. Thompson, Rich- 
mond, Va. Filed May 4, 1594. 

533,607. Insulated Conductor. Henry G. ONeill, Boston, 
Mass., assiguor to Edward Jewell, same place, and 
Charles W. Welch, Stoughton, Mass. Filed March 2. 


1894. 

583,657. Device for rego tee Stopping Time-Indicators. 
Charles F. Marvin, Washington, D. C., and Julien P. 
Frlez. Baltimore, Md. Filed Aug. 10, 1894. 

533,698. Safety Connection for Klectric Conductors. Ralph 
E. Bates, Brooklyn, N. Y., assignor of one-half to Jas. 
S. Topham, Washington, D. C. Filed June 20, 1894. 

533,751. Separator-Plate for Storage-Batteries. Pedro G. 
salom, Philadelphia, Pa. Filed May 9, 1894. 

533,791. Electric Bathing Apparatus. Charles Doehring, 
New York. N. Y. Filed June 22, 1894. 

533,795. Electiic Broiter or ‘Toaster. 
Haverford, Pa. Filed March 2, 1894. 


Levi T. Edwards 
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EDITORIAL 


Central 


NOTES. 


The supply of gas and electrioity 
Station for illuminating purposes in- 
Economy. volve nearly identically the same 
engineering problems. In both cases the pres- 
sure at which distribution may take place is 
limited by the pressure at which it can be most 
economically used st the lamps and the drop in 
line. That is to say, the initial pressure cannot 
exceed that at which the lamp burns most 
economically plus the loss in pressure in trans- 
mission. In both cases the best consumption 
pressure is low, in both cases the distribution 
is at constant pressure, and since the character of 
the service is the same, the load lines of the gas 
company and of the central electric lighting 
station will, under similar circumstances, be 
subject to the same wide variations from the 
straight line which would indicate a constant 
load extending throughout the twenty-four 
hours. Both commodities are produced from the 
same crude material, viz., coal, both go through 
somewhat similar transformations in the course 
of mannfacture, are distributed under similar 
conditions and finally come in direct competition 
in the same service. In this competition the gas 
light is sold at a figure considerably lower than 
the electric light—with gas at $1.25 and elec- 
tricity at 1 cent per lamp hour, assuming that a 
16 c. P. incandescent lamp is the equivalent of a 
5 foot burner, the price of gas light is but 624 per 
cent. of that charged for electric light. That 
there can be any competition with this disparity 
in cost implies au intrinsic merit in the electric 
light that is gratifying to those who have made 
electricity and electrical methods their life work. 
Let us see how the profits of the two at these 
prices compare. Picking up a recent gas journal 
we checked off the prices bid for common stock 
of twenty-four gas companies in nine of the lead- 
ing cities of this country and found them to 
average $223.46 on a par value of $100. Seven of 
the most prosperous electric lighting companies 
in this country, representing six cities, give an 
average value for their stocks of $86.86 on a par 
value of $100. 
This is to say that the gas company which sells 


its product 87} per cent. cheaper than electricity 
is sold and can get for its stock 2.57 times as 
much as the electric light manufacturer can get 
for his stock. It is very evident from this that 
the gas manufacturer is not selling his product 
below the cost of production, and it behooves us 
to inquire wherein lies the secret of his cheaper 
production. 

It has been frequently stated that a given 
quantity of gas burned in a gas engine, through 
the intermediary of the dynamo will produce 
more light than can be obtained by burning that 
gas direct in the ordinary batwing or fishtail 
gas burner. At first blush such a statement 
seems extravagant to the highest degree, but a 
glance at the figures will show that it is well 
founded in fact. 

Gas engines showing a thermal efficiency of 
20 per cent. and a mechanical efficiency of 85 per 
cent. are to day well known, and higher figures 
than these are obtained under test conditions. 

Incandescent lamps consuming 3.6 watts per 
candle power are no longer considered high 
efficiency lamps. Such a lamp converts about 6 
per cent. of all the energy it receives into lumi- 
nous rays—its true light efficiency is therefore 
6 per cent. 

Dynamos with a guaranteed efficiency of 95 
per cent. are manufactured by all the leading 
electrical concerns in the business. 

All of the gas engine manufacturers guarantee 
the production of 1 brake m. P. with a consump- 
tion of less than 20 cubic feet of ordinary illumi- 
nating gas per hour. 

Let us assume 15 per cent. loss between engine 
pulley and dynamo pulley and 5 per cent. to 
cover other losses in getting the current to our 
lamps, assumed to be near at hand. We then 
have the following chain of efficiencies: 

20 per cent. thermal efficiency of gas engine. 

85 per cent, mechanical efficiency of gas en- 
gine. 

85 per cent. efficiency of mechanical transmis- 
sion between engine and dynamo. 

95 per cent. electrical efficiency of dynamo. 

95 per cent. efficiency of electrical transmis- 
sion between dynamo and lamps. 

6 per cent. luminous efficiency of lamps. 
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This gives us as the final efficiency between 

our gas and electric lamp : 
k20 p.c. X 85 p.c. X 85 p.c. X 95 p.c X 95 p.c. X 
6 p.c. = Toy Of 1 per cent. 

Prof. Tyndall gives the light efficiency of the 
ordinary gas burner as e of 1 per cent. 

Allowing nothing for losses in transmission of 
gas to the burners, which are also assnmed to be 
close at hand, we see that notwithstanding the 
losses incurred in the several transmissions and 
transformations involvedin producing light from 
gas through the intermediary of the gas engine, 
dynamo and incandescent lamp, we still have 
over 2} times (2.844) the light efficiency that we 
have in burning gas direct. Orin other words, 
we can produce from a given quantity of gas, by 
burning it in a gas engine, 2} times as much light 
as we can by burning it direct in the ordinary 
way. 

The figures upon which this calculation is 
based are all so conservative that the results can- 
not, we think, be successfully refuted. As a 
matter of fact gas engine manufacturers, both in 
this country and abroad, will guarantee the pro- 
duction of better than ten 16 c. P. incandescent 
lamps on a consumption of 20 cubic feet of ordi- 
nary illuminating gas per hour, which would give 
a ratio of 24 to1 in favor of electricity, and we 
have ourselves seen a 10 m. P. gas engine working 
at about half load produce 56 full candle power 
16 o. P. lamps on a consumption of 160 cubic feet 
of New York City gas per hour. Since 160 cubic 
feet would supply 82 five foot burners, the ratio 
under these very uneconomical conditions of 
working of the engine was 1.75 to 1. 

These results show most conclusively that so 
far as the conditions of manufacture are con- 
cerned the electric light can be produced far 
more cheaply than gas light as usually produced. 

We have thus far in speaking of gas light been 
careful to qualify it as that produced in an ordi- 
nary batwing or fishtail burner, thus excluding 
from comparison the incandescent gas burners 
which produce light much more efficiently. If, 
however, we compare the best electricity can do 
with the best that gas can do, using the arc lamp 
and the Welsbach burner as our units for com- 
parison, the qualification which was necessary 
pefore becomes no longer necessary. For if we 
assume a 500 watt (nominal 2,000 c. P.) arc lamp 
to produce an illumination equal to 1,000 candles, 
20 cubic feet of gas will produce 348 X 1,000 . 80 
per cent. (allowing a loss of 20 per cent. between 
engine pulley and lamp)=1,193.6. Extravagant 
claims have been made for the Welsbach light, 
but assuming the highest figures claimed by the 
American manufacturers, viz., 55 c. P. from 4.6 
cubic feet of gas, we have for 20 cubic feet an 
illumination equal to 29% X 55 289.1 or a ratio of 
4.99 to 1 in favor of electricity. 

From this it will be perfectly clear that elec- 
tric light can be manufactured at a fraction of 
the cost to manufacture gas light, and this state- 
ment requires no qualification whatever. 

That it is no¢ manufactured at this price we all 
know, and this is due to several causes, many of 
which are wholly or partially remedial. In the 
Arst place our central stations have cost too much. 


The fixed charges are out of all proportion to the 
working expenses. Thie is partly correcting it- 
self, for any of the stations erected two or three 
years ago could be duplicated to-day at half what 
they then cost. 

In the second place there is the unsatisfactory 
load line which requires us to install two, three, 
and sometimes four times the amount of machin- 
ery required for the mean output. The load line 
we cannot correct, but we can minimize our fixed 
charges and operating expenses by a judicious 
storage ofenergy. This seems by far the most 
fruitful field for improvement in central station 
practice and we are glad that the subject is going 
to attract attention at the Convention. 


& „K X 


Our ELEcTRICITY gives greeting to the 

Con vention members of the National Electric 

Number. Light Association on this the 
tenth anniversary of its birth. In recognition 
of the occasion we appear in gala garb and with 
special in ward features which we trust will prove 
no less attractive than the graceful figure which 
adorns the outside page. Since some space with- 
in the covers is devoted to the use of the electric 
light in church symbolism and adornment, it 
seemed not inappropriate that symbolism should 
find a place on the outside also. In casting about 
for an idea that should be most fitting for the 
occasion, we sought that which most truly typified 
the benign influences which the electric rays 
have shed upon mankind. The progress of the 
art has not been one of carnage or of force; 
hence Ajax defying the lightning, nor his reputed 
wife with lamp aloft looking for burglars, nor 
forked lightning annihilating the Quaker kite, 
that have so often done duty, seemed appropriate. 
Rather has her progress been one of gentleness, 
conquering by force of beauty and of grace. 
These are her attributes, and these are the attri- 
butes of the female figure whose beauty is most 
adorned when unadorned. What more appro- 
priate then than the personification of Hogarth’s 
curves, which our artist has so attractively de- 
picted, holding aloft, in a novel way to be sure— 
for all her ways are novel—the soft and gentle 
light which dispels the clouds of darkness that 
until her advent enveloped us all. This is the 
good genius of Electricity, and with this intro- 
duction she also bids you greeting. 

It seems eminently fitting on this occasion that 
we should present the portraits of those who 
from the beginning, or from near the beginning, 
have both by precept and example, while en- 
lightening their benighted brethren as to the in- 
herent merits of a blue dynamo, a red motor, 
a barber pole insulation, or an are light that 
saves current by going out, inspired respect for 
the truth—it seems meet (and drink) that this 
noble adherence to the strictest truth, which has 
not been equalled since the days of the elder 
Ananias, should at this time be commemorated, 
and it is done. We only ask our readers to gaze 
upon these faces in which there is no guile and 
realize how fully virtue is its own reward. For 
what else on earth have they ? And if this, too, 
be gone, what have they? 

It seems fitting also that the fountain head 


whence is drawn all the inspiration on electrical 
matters that has made life worth living to the 
electrical business man since the real birth of 
ELEcrricity on July 22, 1892, should be present- 
ed for our beneficiaries to gaze upon. Modesty 
forbids us from saying much of ourselves—we 
prefer to let the light of our countenances as 
here depicted speak for us. But this we will 
say, we do not pride ourselves on an ancestry 
hidden in the dim vistas of the past. Unlike the 
patient mule whose pedigree is enveloped in 
doubt, ours is certain and sure, and no stain rests 
thereon. We are not of the past but of the 
present. We never invented a new geometrical 
figure whose ratio of perimeter to diameter was 
unity. We never tossed up pennies with the 
electrical fountains at the World’s Fair to see 
whose turn it was to thrill and whose to throb, or 
described their 8 foot high caissons as tall enough 
to permit of a man walking around in them erect. 
Although we did come from Chicago, and it is to 
our credit that we came instead of remained. 
we never, when reading the beautiful story of 
Pygmalion, assumed it to be an allusion to the 
chief soarce of wealth of the Western metropolis. 
Nor did we ever, when our candidate for treas- 
urer of the Institute was assailed on the heinous 
charge of not being himself an electrician, hurl 
back the unanswerable argument that he was be. 
cause his father before him was engaged in elec- 
trical pursuits. In all these things we have failed, 
but we plead in extenuation our extreme youth— 
such honors only come with age. Yet are we 
content. 

& K X 
As usual at Convention times, the 

Not G. E. Company will be represent- 

The Men. ed by a corps of bright and 
gentlemanly young men, any one of whom, in 
personal matters, would be worthy of full con- 
fidence. 


The Policy, 


But central station men and others in choosing 
the manufacturing company with which it is 


most desirable to do business must look behind 
the character and personality of the salesmen, 


and consider the PoLICY of the company, with 
which the salesmen have nothing to do. 

The policy of the G. E. Company cannot be 
made clearer than by reprinting the following 
from our issue of January 2: 


At the time of the G. E. consolidation the 
Denver Consolidated Company was buying every- 
thing from the G. E. Company, its purchases 
amounting to several thousand dollars monthly. 
The company was prosperous and had declined 
several overtures to mix itself up in financial 
deals with the Eastern people. Soon after com- 
ing to New York, Mr. Coffin called one of his 
agents into his private office and said to him : 


“You are pretty well acquainted at Denver 
and we want some special work done there. You 
remember a few years ago we decided to start a 
small opposition company there, and they finally 
bought us out. We made a handsome profit. 
Now the Denver Consolidated Company has a 
capital of $1,000,000 and we must have some of 
it; it is good stock and pays 10 per cent. 
annually. Wethink you ought to go to your 
friends there and organize a new company. The 
Consolidated people would probably prefer not 
to be hostile to us and might give us about $250, - 
000 of that stock. You see, I know all of Mr. 
Rawlins’s (president of the Denver Company), 
financial friends in the East, and might have 
some influence on them in future deals of his if 
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he chose to be unreasonable. Now, you go out 
to Denver and scorch them at that end and I will 
burn them up at this end.” 

Few companies desire to be either scorched at 
One end or burned up at the other. 


x „K * 
A Soon after the final victory of the 
Vicious General Electric Company in es- 
Policy. tablishing the legal validity of the 


Edison lamp patent, there was a meeting of the 
various heads of departments, district managers, 
etc., to discuss the changed situation. Mr. 
Coffin, the president, presided. Before the 
meeting closed one of the district managers 
asked : 

What will be our policy toward previous 
users of infringing lamps, and what will be your 
policy towards the makers of those lamps?“ 

Mr. Coffin was silent for a few seconds and 

replied : | 

% Vicious! » 

The word was hissed out with inexpressible 
malignity, and among those present there were 
some who could see from that minute the final 
doom of the company and its policy. 

There have been many expressions of opinion 
as to just who was responsible for the evil policy 
which has done more, perhaps, than any other 
one feature of the mismanagement to wreck a 
great enterprise. Some have placed the responsi- 
bility on Mr. F. P. Fish, others upon Mr. 
Twombly and Mr. Coster. It is not surprising 
that none of these gentlemen has come forward 
to claim the honor. 

It is apparent that the honor mnst rest with 
Mr. Charles A. Coffin, and the downfall of the 
company can be dated back to the utterance of 
that one word Vicious ! 


kadi 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


Special Issue No. 2. 


The artistic cover which adorns this week's 
issue of ELECTRICITY will be continued on the 
issue containing the Convention report. Adver- 
tisers who have not availed themselves of the op- 
portunity of being in the first special issue may 
place their orders for space in No. 2. at Parlor 
139, Hollenden Hotel. 


* & X 


When the time comes we shall enjoy the ex- 
planation which the G. E. Company gives of 


the methods employed in securing its blanket _ 


charter at Albany. Who got the $50,000 or 
$60,000 which was paid at that time to Mr. 
F. Worked-’em-all Webster for mica which has 
not yel been delivered ? 

ELECTRICITY has several things on ice. 


& XK * 
New Tork for the Convention. 


If the members of the Executive Committee of 
the N. E. L. A. act with perfect wisdom New 
York will be chosen for the next annual meeting 
place. An opportunity for exhibits such as has 
never before been offered is at our disposal. We 
can entertain the guests in a way never to be for- 
gotten. New York is the place. 


* % * 


Every solicitor ever employed by this paper has 
been forbidden to recommend any concern to 


take its advertisement out of any other paper and 
give it to ELECTRICITY. We want business as 
much as any paper published, but we want it on 
the merits of our own paper. 
* & & 
A PHENOMENON. 


A Tiffin House Chock Full of Electricity. 


(Tiffin, O., despatch to Cincinnati Enquirer.) 


One of the most peculiar things that has ever come to 
light in this city is the presence of electricity in the front 
room of Dr. H. K. Hershiser’s residence on Monroe street 
in this city. Any one touching a metallic substance in 
that room, be it the chandelier, stove or trimmings on the 
piano, instantly receives such an electric shock as to 


almost knock him down. The instant the hand touches 


the metallic substance the electric snap Is heard, and the 
electric spark, as from a dynamo, is quickly felt. People 
have been flocking to the Hershiser home for several days 
to witness the peculiar phenomenon. A person holding his 
fingers within an inch of another person's face would see 
a spark and feel a shock as if he had touched the stove. 
An individual putting two fingers together on either side 
of a chandelier gas jet would quickly light the gas. The 
cause of the presence of the immense amount of electricity 


can only be surmised. Some attribute it to possibly some 


electric substance in the coal which is burned in the stove 
in the room, the stove diffusing the electric substance 
throughout the apartment. Some say that electricity is 
always more or Jess present. in a room in which the floor is 
covered with moquette carpet, but as this room is covered 
with ingrain carpet it makes it the more strange. 

Some also say that the average reporter, in 
writing of electrical fakes, falls down far short of 
the climax. The above, from a critical point of 
view, is like Falstaff without a stomach or Trilby 
without feet. If the writer had been a true art- 
ist he would have added that the local light and 
railway companies had abolished steam and were 
now getting all their power direct from a connec- 


ion with Mr. Hershiser's chandelier, or stove, or 


ingrain carpet. . 
& & * 


It is reported from Boston that a director of 
the Davidson Fan Motor Company recently en- 
tertained a prominent New Lork man at lunch at 
a Boston elub. Later the company sent a bill to 
the gentleman for $6.90 for the entertainment. 

& XK * 


Mr. L. E. Myers, of Chicago, recently received 
a proposition to put in an electric light plant in 
Missouri in exchange for some Tennessee farm 
land—some of the land, we suppose, which the 
Eastern delegation saw on its way to Atlanta. 
The gentleman’s business card read as follows: 

F. M. Miller, Lathrop, Mo., real estate and exchange 
commission merchant. For sale or trade: all kinds of 
real estate or personal property; farms—improved and 
unimproved ; all kinds of city property: store buildings, 
with or without stocks of goods; stocks of goods of all 
kinds ; fire proof safes, soda fountains, billiard and poo 
tables, mill property, novelty works, livery stables, black- 
smith shops, jhotels, opera houses, electric light and ry. 
works, pop factories, patent rights. In fact everything. 
Send me a list or description of your property—it don’t 
matter what itis, I wil sell it. No sale or trade no charge. 
My charges are very reasonable. 

X K X 
HIS REMARKABLE TROUSERS. 


A Well-known Electrical Man Creates a Sensation in 
Broadway. 
(From a Daily Paper.) 

Pedestrians in Broadway near the City Hall park yester- 
day were startled by a vision of pecullar brightness, which, 
ata distance, seemed like a halo of myriad colors surround- 
ing the legs of a gentleman who was plodding along, all 
unconscious, apparently, of the fact that even the horses 
were blinded as he approached. With the aid of a sun- 
glass it was discovered that the shock was produced by the 
most wonderful pair of trousers ever seen in our streets. 


Who was he? 'Tis needless to answer. He is, 
as it were, too well known to need description, 
These trousers may be seen at the Cleveland Con- 


vention. 
&& NK * 


IF Mr. Brobst will engage W. J. Johnston to 


pass through his cold storage room on the way to 
breakfast every morning he will not need to buy 
any ice during the Cleveland meeting. 


INTERESTING INFORMATION. 


Late Circular Letter Not Intended for Publication. 


SCHENECTADY, N. Y., Jan., 1895. 
Dear Sir : 

Enclosed herewith I send you the monthly sum- 
mary of isolated and central station lighting 
business secured by the various local offices for 
the month of December. The total amounts to 
$118,585, which is somewhat less than the record 
for the previous month. The opposition again 
come very close to us with $106.812. This amount 
would be increased to nearly the same figure as 
the business secured by us if all the reports had 
been received. Asitis, we have been obliged to 
hold several over until next month. 

Isolated Lighting.—We have closed fifty- 
three contracts, amounting to $76,825, while our 
competitors have taken twenty-six, amounting to 
a littie over $52,000. This includes two large 
bids of about $9,500 each ; one for the Library of 


Congress at Washington, and the other a revised 


bid for the American Surety Company, which 
was reported in my October letter. In five cases 
the opposition’s figures have been reported, and 
we note that the average is only 8 per cent. below 
us, which is too small a difference to account for 
the large amount of business they have secured, 
and there can be no doubt that the OPPOSITION 
ARE SECURING A LARGER AMOUNT OF BUSINESS THAN 
IS INDICATED BY THESE REPORTS. There must be 
instances of small plants where purchasers con- 
sider that the General Electric Company is too 
large” a concern to care for such small busi- 
ness,” but I would remind you that it is the sales 
where we sell the apparatus outright for cash 
that are the profitable ones, as they do not entail 
any large amount of office work, neither is there 
any delay caused by construction work. I would 
also like to impress upon the agents the advisa- 
bility of following up such installations as are 
secured by our competitors, to see how the pur- 
chaser is satisfied with his apparatus, and also, if 
possible, to gain some knowledge as to how the 
apparatus itself behaves under working condi- 
tions. Although it is not always advisable to 
refer to a competitor's plant that is giving poor 
satisfaction, it is often advantageous to know how 
they work, so that comparisons may be made. 
Central Station.—Owing to the loss of our 

proposal to the Citizens’ Electric Company of 
Springfield, III., which amounted to $46,488, the 
amount of business ($54,299) secured by ourcom- 
petitors is considerably more tban tbat secured 
by us, which amounts to $42,260. We are ad- 
vised by our Chicago office that the erection of 
this plant depends upon their ability to secure 
the contract for lighting the city. While 


‘increase in amount of business reported as 


secured by our competitors is, no doubt, due to 
more care being taken in our local offices in 
reporting the same, we still feel that some of our 
offices are not reporting small business taken by 
our competitors upon which we do not have an 
opportunity tobid. Iwish to impress upon you 
that cases of this kind should be embodied in 
your weekly reporttoeach department manager 
(copy of which you send to the First Vice-Presi- 
dent), asthey are of as much interest as those 
cases where we have also put in bids. 

I have noticed that some of the local managers 
do not seem to understand the instructions issued 
by the First Vice-President contained in Circular 
Letter No. 4, regarding the reporting of business 
secured by our competitors. It is desired that 
each manager shall send to me each week a letter 
stating what lighting business has gone to the 
opposition during the week, with a brief review 
of the circumstances of each case. A copy of 
this letter should be sent to the First Vice-Pres- 
ident. Those offices who have neglected this 
matter heretofore will please take particular 
pains in the future. I might add that this should 
be done for each department. 

- Yours very truly, 
(Signed) S. D. GREENE, 
General Manager Lighting Department. 


Mr. Greene is entirely correct in supposing 
that his agents have not reported all the business 
closed by the independent companies. If the 


actual figures were attainable it would be seen 


that the great $50,000,000 corporation is a very 
poor second in the race. 

The fact which stands out clearly from the 
statements above is that the independent concerns 
are doing the profitable part of the business and 
leaving the tailings to the G. E. Company. 
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THE GREAT BRUSH WINDMILL LIGHT- 
ING PLANT. 


There is probably no electric light man in the 
country that has not heard of the great windmill 
plant employed by Mr. Chas. F. Brush to light 
his residence on Euclid avenue, Cleveland, nor 
any that has not promised to avai] himself of the 
first opportunity of visiting it ; and now that the 
National Electric Light Association is holding its 
Convention in Cleveland that opportunity, so 
long delayed to many, seems to present itself in 
a most attractive form. It seems appropriate, 
therefore, to give the subject some attention in 
this issue, and in connection with the accompany- 
ing engraving, reproduced from the most recent 
photograph, especially taken for ELEOrRIOTrr, the 
following data will be of interest. 

The history of windmill power as applied to 

ctric lighting begins in this country with this 
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ameter, with a face 82 inches wide. A counter- 
shaft, arranged just below and parallel with the 
main shaft, carries three pulleys, the middle one 
receiving the main driving belt, while the two 


end pulleys are belted dırectly to smaller pulleys, 


one at each end of the armature shaft of the dy- 
namo. The relative diameters of these different 
pulleys are such as to make the armature speed 
of the dynamo 50 times that of the mill wheel. 
The dynamo does not rest upon a solid support, 
but by anovel arrangement of counter-weights 
it is partially suspended by the two driving belts, 
only so much of its weight being allowed on the 
belts as is necessary to prevent them from slip- 
ping. 

The dynamo, one of Mr. Brush’s own design, 
is provided with an automatic switch to throw 


the machine into effective action when the speed 


reaches 380 revolutions per minute, and an auto- 
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Tar Brosa WINDMILL PLANT. 


plant, which was erected by Mr.Chas. F. Brush in 
1887 and which without question constitutes the 
most unique private electric lighting plant in 
America. Every contingency is provided for, 
and the entire apparatus from the huge 56 ft. 
wheel of the mill down to the most delicate elec- 
trical device is automatic. 

The tower, 60 ft. in height, is pivoted upon a 
single wrought iron gudgeon, 14 inches in di- 
ameter, which extends some 8 feet below the 
level of the ground in solid masonry. Thetower 
as a whole, with its complete equipment of shaft- 
ing, pulleys, belts, dynamo, etc., weighing more 
than 80,000 pounds, not only rests upon this 
gudgeon, but revolves about it as a vertical axis. 

In the upper part of the tower is journaled the 
main wheel shaft of steel, 20 feet long and 63 
inches in diameter, with self-oiling bearings 26 


icches in length. This horizontal main shaft 
carries the main drawing pulley, 8 feet in di- 


matic regulator which prevents the voltage rising 
above 90 volts at any speed. The working cir- 
cuit is arranged to close automatically at 75 and 
open at 70 volts. The brushes of the dynamo 
rock automatically as the load changes. The field 
is slightly compounded. The normal electrical 
output at full load is 12 kilowatts, which requires 
the mill to develop at least 24 K. P 

The current generated passes to steel contact 
shoes, which slide upon annular plates surround- 
ing the gudgeon as the tower turns with the 
changing direction of the wind, and thence by 
underground conductors to the storage battery 
in the basement of Mr. Brush’s house. 

The battery consists of 408 cells of 100 ampere- 
hours capacity, arranged in 12 groups of 34 cells 
each, These groups are charged and discharged 
in parallel. The containing jars are of glass, 
and the liquid in each is covered with a film of 
oil thick enough to prevent .evaporation and 


spraying. The basement room containing the 
battery is a veritable electrical laboratory. The 
list of electrical instruments in daily use, besides 
the usual voltmeters, ammeters, switches, fuse 
blocks, eto., includes a series of potential indi- 
cators, one for each group of cells; an electrically 
operated switch, by means of which the current 
may be turned on or off the house mains by 
pressing push buttons in different parts of the 
house; a ground detector for the battery; a leak- 
age detector for the different lamp circuits; and 
finally, and most ingenious of all, a compound 
relay which controls automatically, by means of 
varying hydraulic pressures, a powdered carbon 
resistance, placed in the charging circuit between 
the dynamo and the battery, which keeps the 
charging voltage practically constant. The house 
is supplied with 850 incandescent lamps, varying 
in candle power from 10 to 60 each, two urc 
lamps, and three fan motors. Current is aleo 
supplied to Mr. Brush’s private laboratory. The 
plant has been in constant operation for the past 
six years, and it is found after continued use that 
the amount of attention necessary to keep it 
in working condition practically amounts to 
nothing. 

An important feature of this experiment is the 
good behavior of the storage battery. Of the 
408 cells in constant daily use, Mr. Brush informs 
us that not one shows serious signs of failure, 
and that all are in good, serviceable condition. 
He has never renewed a plate since the battery 
was first set up. One could scarcely ask for 
stronger proof of the ability of storage batteries 
to meet the requirements of this service. 


Put a Penny in the Slot. 


In response to Mr. Newman’s toast, ‘‘ Engi- 
neers’ Views of Professors,” at the Tenth Anniver- 
sary jollification of the Institution of Junior 
Engineers, Prof. W. E. Ayrton parried the 
bright sallies of the toastmaster in a way that 
only Prof. Ayrton could do. A good deal of fun 
was poked at professors in general in the toast, 
and every one knows that when he attempts to 
have fun at Prof. Ayrton’s expense it is best to 
commence very early in the morning on a very 
cold day if he wants to escape without a blis- 
tered skin. 

Prof. Ayrton’s wit, however, was of a subtler 
kind on this occasion, which our English con- 
temporaries seem not to have been able to grasp 
as yet, but give them time, and they will doubt- 
less see the point eventually. Asif the bright 
points of Mr. Newman's sallies were not sufficient, 
Prof. Ayrton came to his assistance ‘it is always 
unkind to help out another one’s joke), and 
among other things read the following poem, 
which was written by a young lady—his ward— 
and also illustrated with pen and ink sketches of 
himself and Prof. Perry. We cannot reproduce 
the illustrations, which are good, but the poem 
speaks for itself sufficiently without them : 


It is rumored that Ayrton and Perry 
A wonderful system have got 

For the teaching of practical science 
By putting a coin in the slot. 


A student arrives at the Central, 
His mind an absolute blank, 

Yet he leaves simply teeming with knowledge 
Imparted by turning a crank. 


While as for my eminent guardian, 
I suppose all his labor has been 

To pick up the showers of money 
And pensively oil the machine. 


Then bring us the laurel and myrtle, 
And bring us the garlands of bay, 
Let us crown the brave Ayrton and Perry 
For showing so royal a way. 


Let everyone go to that college, 
Let us all drop our coins in and see. 

If her guardiar would but turn the handle, 
How wise even Tina wold be. 
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Church Illumination. 


The Rich and Impressive Effects Produced 
by Electric Lighting in Some New Vork 
Churches. 


Science and Art Join Hands in the Embellishment of 
Our Temples. 


BY R. M. BERNARD. 


The rapid advance made of late years in the 
application of electrical science to the lighting 
of public buildings, churches, etc., has directed 
the attention of architects to the subject, and the 
possibilities it offers insure thoughtful considera- 
tion for an article written for the purpose of 
calling attention to what has already been done 
in this direction, and hinting at what may yet be 
achieved by those who realize the great value of 
the omnipresent fluid for purposes of art, sym- 
bolism and decoration. 

Our forefathers were satisfied with candle light 
for the simple reason that they could do no bet- 
er; and just as when coal gas was superseding 
the dangerous and ill-smelling oil lamp it had 
many prejudices to overcome, so people have 
been timid about the adoption of electricity be- 
cause of an imaginary danger which the unedu- 
cated supposed to underlie the use of this new, 
and to some minds uncanny force. In the last 
few years much has been accomplished to dissi- 
pate this feeling. and the popular mind is becom- 
ing gradually accustomed to the use of the electric 
light. Nothing, perhaps, has done more to educate 
the minds of the masses to the decorative possibili- 
ties of the electric light than its application within 
the last five years to the lighting of several of 
the largest churches in this city. The greatest 
advances in this new art of electrical church 
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GUARDIAN ANGEL, BAPTISTRY, IN ST. FRANCIS 
XAVIER’S CHURCH. 


decoration must in justice be ascribed to Mr. D. 
Colombani, now secretary and treasurer of the 
Metropolitan Electric Equipment Company of this 
city. Five years ago Mr. Colombani was con- 


nected with the Edison Electric Illuminating 
Company, and had superintended the installation 
of electric lighting in many public and private 
buildings in the city. His early training and 
his favorite studies had inclined his mind to the 
subject of symbolical church decoration, and it 
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Mr. D. COLOMBANI. 


was natural that the idea of applying electricity 
to this purpose should present itself to him. He 
succeeded, after considerable opposition, in ob- 
taining the consent of the ecclesiastical authori- 
ties to light the Church of the Holy Innocents, 
West 87th street, with electricity, and this was 
accomplished just before Christmas, 1889. 


SYMBOLIC EFFECTS HEIGHTENED. 

His efforts in this church were confined merely 
to providing an adequate and satisfactory sub- 
stitute for the gas with which the church had 
theretofore been lighted, and in this he succeeded 
beyond the anticipations of all concerned.- His 
artistic sense, however, was by no means satisfied 
with what he considered so meager a result as 
this, and it was only when he had obtained the 
consent of the Jesuit Fathers to decorate their 
magnificent church on West 16th street that he 
felt he was about to be afforded an opportunity 
of showing all that could be accomplished by the 
electric light in accentuating existing decorative 


features. and bringing forth in bold relief the 


symbols which are so important a feature of 
ecclesiastical architecture. 

To Rev. Wm. O’B. Pardow, S. J., now Pro- 
vincial of the American Jesuits, and at that time 
President of St. Francis Xavier's College, be- 
longs the honor of appreciating the ideas pre- 
sented to him by Mr. Colombani, and entering 
into them with such earnestness as to have ren- 
dered possible the accomplishment of what must 
be regarded as the parent of electric lighting as 
applied in its higher possibilities to ecclesiastical 
edifices. Father Pardow quickly recognized the 
advantages which would accrue to the church 
from the installation of the electric light, and, 
except for a few necessary limitations, gave Mr. 
Colombani carte blanche to go on with the work. 
He was rewarded when in May, 1892, he was able 
to realize that his progressive spirit had enabled 
the electrician to make his church the most com- 
plete electrically lighted place of worship in the 
world. 

Following the installation in St. Francis 
Xavier’s came in rapid succession the lighting by 
electricity of several other churches in New York 
and in Brooklyn, among which may be named 
St. Bernard’s, on West 14th street; St. Agnes's, 


East 48d street; St. Francis d’Assisi, West 81st 
street; St. Joseph’s, Washington Place; St. Ga- 
briel’s, East 37th street; Sacred Heart, West 51st 
street; St. Michael's, West 81st street, in this city, 
and the churches of the Nativity, St. John the 
Baptist and St. Thomas Aquinas in Brooklyn. 


SPECIAL FEATURES BROUGHT OUT. 


Each of these churches had its own peculiar 
features of architecture and of decoration to be 
considered in the installation of the electric light, 
and it is in his special treatment and attention to 
the particular requirements of each that Mr. 
Colombani has shown himself to be not only a 
skilful electrician but an artist. Born in Corsica, 
the island of genius, and reared amid the artistic 
and religious surroundings of Southern Europe, 
his intimate acquaintance with the symbols and 
ritual of the Catholic Church has enabled him to 
harmonize the mechanical part of his work with 
the ecclesiastical features which had to be em- 
phasized, and has made it possible to overcome 
difficulties which must have proved insurmount- 
able to an ordinary layman however skilful as an 
electrician. 

In approaching the illumination of an altar or 
statue, or any special feature of a church, the 
artist always set himself the task of depicting by 
the aid of the electric lights the particular 
points upon which it was desired to lay emphasis. 

For instance, in the lighting of the shine of 
the Sacred Heart, in St. Francis Xavier's, the 
idea sought to be presented was the love of 
Christ for man, and His victory over man’s arch 
enemy, the Devil. ‘That love was shown, as Catho- 
lic doctrine teaches, by His passion, death and 
resurrection, and His institution of the sacra- 
ment of His love.” This is typified in the scheme 
of illumination by a metal structure in the form 
of a grapevine, grapes and leaves being repro- 
duced in the metal with faithful exactitude of 
color and form, Inthe center is a bunch of 
wheat ears. These are symbolical of the bread 
and the grapes of the wine of the sacrament. In- 
termingled with the leaves and branches of the 
vine are miniature lamps, wired eight in series, of 
the nearest form to that of a grape, and of various 


SANCTUARY Lamp, ST. JOSEPR’S CHURCH. 


colors. The passion is symbolized by a passion 
flower vine running across the arch of the alcove, 
each flower and leaf being perfectly reproduced 
in hammered metal. Between the flowers and 


‘the leaves are small frosted candelabra lamps, 
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most appropriately made to correspond with the 
general artistic effect of the vine. These are 
wired two in series. Worshippers are reminded 
of the death of the Saviour by a cross composed 
of sixteen spherical 8 o. P. frosted candelabra 
lamps which surmount the outer edge of the al- 
cove in which the altar stands. These lamps are 
wired two in series. The passion and resurrection 
are further symbolized by a large red rose on 
each side of the statue, in the center of which 
nestles a blood red 16 c. P. lamp. The victory of 
Christ over the Devil is shown by two fixtures 
fashioned of red hammered copper to represent 
palm leaves, the sign of victory. The lamps in- 
troduced among these leaves are 16 o. P. frosted 
bulbs. A beautiful effect is produced by an arch 
of thirty 16 o. P. lamps which are placed with a 
corrugated glass reflector behind them on the 
inner side of the coping of the arch. They 
are thus concealed from the view of the observer 
while they flood with their radiance the statue 
and the shrine below. This arch is wired in two 
circuits, which are connected with the switch- 
board in the sacristy, each switch controlling 15 
alternate lamps. The idea intended to be con- 
veyed by the arch is the omnipresence of God, 
who is watching over us at all times, though 
hidden from our view. 


A BEAUTIFUL STATUE. 

Another instance in which symbolism is ad- 
mirably brought out in the same church by the 
electric light is in the bronze statue of the 
guardian angel designed by Mr. Colombani for 
the baptistry of the lower church. The beautiful 
tradition of the church is that a member of the 
angelic band is specially appointed to watch over 
the spiritual welfare of every soul that is born 
into this world, and that at the moment of baptism 
the regenerated mortal is handed over to the 
care of its guardian angel. In the treatment of 
the statue this conception is most artistically 
brought out. The figure of the angel is repre- 
sented standing erect over the baptismal font 
with outstretched wings and looking with en- 
couragement on the soul that has just received 
the rite of the church. In the right hand, which 
is just raised from the side, is held a small Pom- 
peiian lamp whose weak flickering flame repre- 
sents the still, small voice of conscience which 
the angel awakens in the soul of the Christian 
just aroused to a sense of its spiritual needs. The 
uplifted left arm pointed heavenward holds in 
the grasp of the hand a large 32 c. P. frosted 
lamp on a keyless socket, symbolical of the 
brightness of the glories of heaven to which the 
soul may attain if it hearken to the admonitions 
of its angel guardian. The contrast between the 
two lamps shows very effectively the progress in 
illumination since the days of the old oil lamp of 
the Romans. 

In the altar of St. Aloysius, opposite the shrine 
of the Sacred Heart, the same miniature colored 
lamps which were used so effectively in the vines 
on the latter altar are again brought into play in 
producing the effect of jewels in the crown which 
two angels are represented placing on the head 
of the saint. Hitherto for work of this kind 
church decorators have had to depend on colored 
stone or glass which produces a dead and lifeless 
effect compared with the brilliancy of the tiny 
colored electric globes. 

Before leaving the church of St. Francis 
Xavier there is one more thing which calls for 
remark, viz., the method used in lighting the 
pulpit. This is, perhaps, the most difficult prob- 
lem which church illuminators have had to solve. 
In St. Patrick’s Cathedral, for instance, the ef- 
fect of the beautiful and artistic white marble 
pulpit is sadly marred by the inadequate means 
of lighting. The want of an electric plant in that 
magnificent pile has compelled the adoption of 
two gas fixtures—oneat each side of the preacher. 


ELECTRICITY. 


These produce a poor light compared with that 
of the electric current, besides causing a most 
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inartistic effect by casting shadows in the most 


. inappropriate places. The same trouble has been 


experienced in even a greater degree in the mag- 
nificent church of the Paulist Fathers in Fifty- 
ninth street. The gas jets not only fail to il- 
lumine the face of the preacher but also dazzle 
his eyes by their glare. 

In St. Francis Xavier's the presence of the 
electric plant suggested to Mr. Colombani an 
easy and artistic way ont of the difficulty. From 
the front of the sounding board over the pulpit a 
silver dove is suspended as if flying toward the con- 
gregation with outstretched wings. In the back 
of the dove, hidden from view, isplaced a 82 c. P. 
lamp with a reflector behind it which throws the 
light full on the face of the preacher, causing 
him no inconvenience and making visible to his 
hearers every slightest change of expression. 
Symbolism even in this small detail is not lost 
sight of, for the dove represents, of course, the 
Holy Ghost, the Spirit of Truth, casting, his rays 
of inspiration into the heart of the preacher, as 
he sent tongues of fire upon the apostles on the 
first Pentecostal morning. 


TRANSLUCENT ALABASTER PEDESTALS. 


In St. Joseph's Church, on Washington Place, 
much difficulty had been experienced by the 
clergymen at the early services on dark winter 
mornings in consequence of their own shadows 
obscuring the faces of the communicants who 
had presented themselves at the sanctuary rails. 
This might have been overcome by affixing 
brackets with gas or electric lights to the columns 
at the ends of the railing, but this would have 
been inartistic and would have marred the gen- 
eral architectural beauty of the columns. The 
idea was conceived by the electrician of placing 
a hollow alabaster pedestal about four feet high 
at each side of the sanctuary, a few feet from the 
rail. These pedestals are each surmounted by a 
beautifully carved vase of about the same height. 
Six glass lilies of a delicate pink tint spring with 
carved metal foliage from the vases. A 16 c. 5. 
lamp of a cylindrical pattern forms the stamen of 
each lily. A very beautiful effect is produced 
when the switch controlling the vases is sud- 
denly turned on. The frosted stamina of the 
lilies show up in warm contrast to their pink 
petals and the electric lights in the hollow vases 
and pedestals penetrate through the transparent 
stone, causing the veins of the alabaster to show 
out in all their beautiful natural tints. 


It is scarcely necessary to say that these ped- 
estals and lilies have their symbolical significance 
as has all the church work of this artist. The 
pedestal is intended to represent the pillar of 
fire which led the Israelites through the wilder- 
ness, the vases are symbolic of the pot of manna, 
the heaven sent food of the chosen people, which 
was itself a type of the eucharistic bread of the 
new dispensation, and the lilies are types of the 
purity of heart expected from those who ap- 
proach the table of the Lord. 


The strictness of the rubrics in regard to 
placing anything upon the throne over the taber- 
nacle in the center of the altars in Catholic 
churches has been a cause of great difficulty in 
throwing light upon the monstrance, the vessel 
in which the Host is exposed. In consequence, 
while each side of the altar blazed with lights 
the center, where the monstrance is placed, was 
always the darkest part of the altar, whereas to 
correspond with the spirit of the devotion it 
should be the brightest of all. To remedy this 
incongruity caused our artist considerable 
thought, but he finally hit upon a plan which 
would not conflict with the rubrics and yet pro- 
duce the required effect. By placing six cylin- 
drical 16 c. P. lamps behind the two front pillars 
of the four which support the throne, one at the 
base, one at the centre and one at the capital of 
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each, he threw a perfect halo of light upon the 
monstrance. 


THE GREAT CATHEDRAL MONSTRANCE. 
This plan was carried out at St. Francis 


lighting the picture was by an arch of electric 
lights, backed by a corrugated glass reflector, 


hidden from the congregation, at the back of the 
coping of the great sanctuary arch. Difficulty 
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SANCTUARY OF Sr. FRANCIS XAVIER'S CHURCH. 


Xavier’s, St. Joseph’s, the Church of the Holy 
Innocents and several other churches, but could 
not be applied to the great ostensorium of St. 


Patrick's Cathedral, which on account of its great 


size has to be exposed on the table of the altar 
instead of being placed upon the throne. When 
this ostensorium was exhibited recently with the 
other works of art belonging to the cathedral, 
Mr. Colombani placed above and in front of the 
ostensorium a silver dove looking with outspread 
wings to the people and containing concealed in 
the back a 82 O. P. lamp with a reflector which 
threw its rays fuil on the magnificent and richly 
jewelled surface of the ostensorium. The dove 
was supported on a slender gilt rod conducting 
the electric wire which passed over and behind 
the sacred vessel. 

It being desired by the Confraternity of the 
Holy Face connected with the Church of St. 
Agnes, East Forty-third street, to erect a tablet 
emblematic of that devotion, it was found that on 
account of the chapel where the tablet had to 
be placed being situated beneath the gallery any 
ordinary means of lighting it would be totally 
ineffective. Electricity in the hands of our 
artist once again came to the rescue. He con- 
ceived the idea of having the image carved in 
bas-relief on a slab of white onyx the transparency 
of which would enable him to show the linea- 
ments of the face by three 16 o. P. lamps with re- 
flectors placed behind the slab. This was 
carried out and the effect is very beautiful. The 
tablet represents the apron of St. Veronica with 
which, as tradition relates, she wiped the bleed- 
ing face of the Saviour on the way to Mount Cal- 
vary, the apron afterwards retaining the im- 
pression of the countenance of the Man of Sor- 
rows. The electric lights behind the tablet bring 
out in the clearest manner every line of the ter- 
rible, ghastly and pitiful face of the Saviour. 


AN ARCH OF 160 LAMPS. 


One of the most difficult achievements ac- 
complished by our artist was the lighting of the 
immense painting of the crucifixion at the back 
of the high altar in the Church of the Holy 
Innocents. The only feasible way of effectively 


followed difficulty in doing this work. The 
original plans giving the dimensions of the arch, 
which is 60 feet high, could not be found, and it 
seemed as if a scaffold would have to be erected 
to take new measurements. This was obviated 
by constructing the glass refiector on the prin- 
ciple of a fish’s scales, so that it could either be 
expanded or contracted as might be found nec- 
essary. The row of lamps along the coping was 
erected in two sections on separate frames, 
which can be lowered for the purpose of replac- 
ing burnt-out lamps, by means of two rods 
which pass up through the ceiling of the church. 

In addition to these lights, there is a row of 
lights at the back of each of the columns sup- 
porting the sanctuary arch, and these are on 
fiexible cords and may be raised and lowered 
by meansof pulleys. Altogether, on the two col- 
umns and across the coping, there are 160 16 o. . 

lamps controlled by three switches, one for the 

arc lights, and one for each of the columns. 


A SPUR TO ARTISTIC DECORATION. 


One noticeable effect of the application of 
electricity to church lighting has been the im- 
pulse given to improve the character of the 
other decorative features. For example, the 
rubrics of the Catholic Church ordain that be- 
fore the tabernacle containing the blessed sacra- 
ment shall always be burned a lamp fed with 
pure olive oil, commemorative of the ‘‘ perpetual 
fire” of Solomon’s Temple and of that sacred 
mystic fire of divine charity with which the 
heart of the Saviour burns toward mankind. Be- 
fore the advent of electric lighting, the general 
dimness of the churches made it a matter of 
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small importance what the character of the lamp 
(known as the sanctuary lamp) containing this 
oil might be. Now, however, that churches are 
brilliantly lighted, the general brightness putsto 
shame anything tawdry or inartistic, and several 
churches have sought to have designed for them 
sanctuary lamps which should be in harmony 
with their artistic surroundings and express 
symbolically some idea of the name given to the 
church in which they hang. Mr. Colombani has 
already designed and erected several sanctuary 
lamps which are something more than mere fix- 
tures and have done much to elevate the artistic 
reputation of the churches in which they have 
been placed. 


SYMBOLIC SANOTUARY LAMPS. 


The sanctuary lamp in St. Joseph's Church, 
this city, represents the figures of the seven an- 
gels of the seven churchesof the Apocalypse, each 
holding a candelabra lamp made to resemble 
when lighted a flame, typical of his guidance of 
the church under his care. These figures are 
grouped around the base of a tree representing 
the genealogical tree of St. Joseph as described 
in the first chapter of St. Matthew’s gospel. At 
the summit of the tree is the red sanctuary light, 
typifying the fruit of the tree, which is “our 
Lord the light of the world.” The height of the 
lamp is 12 feet. The figures of the angels are 2 
feet high and are of solid bronze finished in 
gold plating. The use ofthe electric current 
gives to the whole lamp the appearance of mas- 
sive gold. It weighs about 360 pounds, and is 
suspended by a steel cable plated with gold. 

Soon after the erection of the sanctuary lamp 
of St. Joseph's, Mr. Colombani was commis- 
sioned by the two vicars-general of the archdio- 
cese, Mgr. Farley, of St. Gabriel’s, East 37th 
street,and Very Rev. Dr. Mooney, of the Church 
of the Sacred Heart, West 51st street, to design 
lamps for their respective churches, and both of 
these lamps are singularly beautiful examples of 
artistic church decoration. 

The lamp at St Gabriel's is one of the most 
striking features of the interior decoration of the 
church, which was renovated a few months ago 
so as to be almost a new building. Striking the 
eye immediately one enters the church, it reveals 
at once to the Catholic worshipper the fact that 
the angel Gabriel is the patron of the church. 
The lamp is cast of solid brass, and is 12 feet 
high and 22 inches wide at the base. The idea of 
the artist wae that it should typify the patron 
saint of the church, and for this reason he has 
illustrated the various incidents in which St. 
Gabriel is related to have had intercourse with 
mankind. Thus, on the summit of the lamp is 
represented the castle of Susa, where the prophet 
Daniel had his vision of the ram and the he. goat 
interpreted by the angel Gabriel, who told the 
prophet. that in answer to his prayers seventy 
weeks of years would be taken off the period re- 
maining before the coming of Christ, or the 
Annunciation, which is represented by the 
angel Gabriel, the Virgin Mary and the Holy 
Ghost (in the form of a dove containing a 32 o.P. 
spherical lamp whose rays illumine the face of 
the Virgin). 

Two lions are shown, to represent the meaning 
of the name Gabriel, Strength of God.” They 
also suggest the promise that God will deliver 
from harm those who watch and pray, as he de- 
livered Daniel from the den of lions. 

The artist has departed from the usual custom 
of having the lamp suspended from three or 
more chains, and has used but two, his idea be- 
ing to remind the worshippers of the two captivi- 
ties of the prophet Daniel, who was twice cast into 
a den of lions, and who received through the 
angel Gabriel the solemn promise of the accom- 
plishment ofthe mystery, which the same divine 
messenger announced to the Virgin. This idea 


of the two chains led the artist unconsciously to 
a revival of one of the oldest formsof lamps used 
in the church, and which is not to be found in 
any church of modern times, though one or two 
examples may be seen in some of the oldest mon- 
asteries in Spain and Italy. It was the custom to 
suspend from a plain lamp,a disk or piate of 
silver or bronze, upon which was hammered out 
an image of the saint who was the patron of the 


SACRED HEART SHRINE. 


chapel in which the lamp was hung. At the 
feet of the prophet Daniel, the Roman figures 
LXX, formed of 32 30. P. miniature lamps, eight 
in series, represent the seventy weeks of the 
prophecy. 

Taking the motto of the Church of the Sacred 
Heart to mean, as it is usually interpreted, that 
the sacred heart of the Saviour is continually be- 
seeching the uplifting of the hearts of men, 
the artist conceived the idea of this lamp from 
the verse of Jeremiah iii, 44: Sursum corda,” 
Lift up your hearts,” and the response. Hab- 
emus ad Dominum.” ‘ We have lifted them 
up to the Lord.” This lamp, like that of St. 


Gabriel’s Church, is cast out of solid brass and 
is also 12 feet high. It is, however, spherical or 
bowl-shaped, and is 28 inches in diameter. 

The main feature of the lamp is a statue of the 
Saviour pointing to his heart, illustrating the ex- 
pression ‘‘Son, give me thy heart.” There are 
seven attendant angelsin a circle surrounding 
the feet of the Saviour, each holding in his 
raised hand a heart of hollow metal in which is 


Sr. Francis XAvIER’s. 

hidden a receptacle on which is screwed a 2 ©. P. 
candelabra lamp to represent the rays of faith 
which illumine the heart which the true Christian 


offers to the Lord. The number of angels repre- 
sented is seven, the number mentioned in the 
Apocalypse as well as in many other sacred writ- 
ings, notably in the Syriac liturgy of Philonexas, 
who mentions seven cohorts of angels. 

THE ARTIST'S MASTERPIECE. 

The most recently designed lamp was that of 
St. Michael’s Church, on West 81st street, and 
this may with justice be considered the artist's 
masterpiece. The subject, St. Michael, the de- 
fender of the Church of God, is so prolific as to 
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have afforded an almost limitless fleld for the 
artistic employment of the electric light. 

The scene pictured is St. Michael contending 
with the Devil for the body of Moses. This fact 
is represented by three figures, viz., the body of 
Moses, 8t. Michael and Satan. An electric can- 
dle is placed on each side of the body af Moses, 
which is on a rock in a recumbent position with 
the head inclined to the left. Satan is turning 
away from the spot, anger and despair being 
shown on his countenance. St. Michael stands 
erect delivering a message to Satan. 


PICTORIAL TRLRORAPHT— FIG. 1. 


The two electric candles beside the body 
of Moses signify the cause of the dispute. The 
holiness and divinely brightened countenance 
of Moses were so pronounced that the Devil, 
knowing the idolatrous tendency of the Israel- 
ites, attempted to cloud all the brilliancy of wor- 
ship with the darkness of idolatry and his own 
worship. 

The hidden electric lights illuminating the 
group typify the providence of God, which 
watches us in doubt and shines upon us in the 
hour of our greatest darkness, the moment of 
death. 

The vase of oil for the perpetual lamp is en- 
cased in the crown held by two angels, who were 
ordered to secretly bury the body of Moses. It 
brings to our minds Moses receiving his immor- 
tal crown through the anticipated merits of our 
Saviour, Jesus Christ, ‘‘The Light of the World,” 
whose coming he foretold. 

The bas-relief at the top of the lamp represents 
the apparition of St. Michael to the bishop of 
Seponto. 

The miniature church is an exact copy of the 
Church of St. Michael in New York, which was 
remodelled in the year 1893 by the Rev. John 
R. Gleason, the present rector. 

The cherubs’ heads at the base of the lamp tell 
us of the holy office of the angels who assist us in 
our devotions, join their supplications to ours, 
carry up our prayers to God and bring back his 
blessings and gifts to us. 


The palm branches at the base of the chains 
represent the triumph of Christ over the Devil. 

The three rods holding the different parts of 
the lamp together bring to our minds the three 
holy archangels particularly distinguished in 
Holy Writ, who were God’s ambassadors in the 
execution of his greatest designs—St. Michael, 
which name in Hebrew signifies, who is like God; 
St. Gabriel, the Strength of God, and St. Raphael, 
the Healing of God. 

The ring is symbolical of God's eternity—with- 
out beginning and without end. 

It also reminds us that man is the link between 
the spiritual and the material world, he being by 
his body allied to matter, and by his soul to the 
celestial intelligence. 

In addition to its usefulness in illumination 
and decorative purposes, the efficacy of electri- 


city as a motive power has been demonstrated in 
its application to the organs in several churches, 
notably in St. Patrick’s Cathedral, St. Francis 
Xavier’s, Grace Church, St. Thomas’s Episcopal 
Church, St. James’s Catholic Church, and in St. 
Peter’s, the oldest Catholic church in the city. 

There are many advantages connected with the 
use of an electric motor for pumping air into the 
bellows of an organ. When steam or hydraulic 
power is used the wear and tear are found to be 
very great in consequence of the incessant action 
of the machinery. 

In recounting in this article what has already 
been accomplished in the application of electri- 
city to the ae and decoration of churches, 
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our object has been to suggest to our readers its 
possibilities in the future, as much as to record 
its successes in the past. If so much has been 
done in the short space of a lustrum, what great 
triumphs may we not reasonably expect in the 
years to come ? 


Popular Electrical Science. 


XI. 


PICTORIAL TELEGRAPHY. 


BY NELSON W. PERRY, E.M. 
In the issue of ELecrRicIy for Nov. 18th, 1891, 
we published a memorable article entitled Pic- 
torial Telegraphy,’’ in which was described the 


PiorORIAL TELEGRAPHY—F14. 3. 
electro-artograph of Mr. N. S. Amstutz of Cleve 
land. O., by means of which half-tone repro- 
ductions of photographs could be automatically 
transmitted over an ordinary telegraph wire and 
automatically reproduced at the further end. It 
was our good fortune at the time to be able to 
present specimens of the work in that stage of 
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22 
tbe development which had been sent over a 
single wire 20 miles long with a 110 volt current. 
These pictures were necessarily crude and it was 
with great difficulty that we persuaded the in- 
ventor to permit of their reproduction, but he 
finally yielded to our importunities and the re- 
sult was that the article and pictures were copied 
by the press in every civilized country on the 
globe. 

Commenting upon the process at the time, we 
said: The illustrations which we present are not 
valuable from an artistic point of view, but we 
think they will be better appreciated by our 
readers than more finished productions would be, 
in that they show the operation of the process 
better. It is not often that an inventor is willing 
to have his first and crudest efforts published, 
and thus much of historical interest is often lost 
to the world. The avidity with which the first 
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attempts of great inventors are sought for in after 
years attests to the interest they have for the 
public, and we think Mr. Amstutz is wise in per- 
mitting the publication at this time of the crude 
reproductions of his first experiments.” 

Three years and three months almost to a day 
have elapsed since the original publication, and 
we are now able to revert to this process again 
with feelings of pride and satisfaction in the re- 
sults accomplished in that short period. No 
longer is it necessary to say that the illustrations 
which we present are not valuable from an artistic 
point of view,“ but instead, we may now say, 
“they are artistic in a high degree, and the 
beauty of the work is only heightened by the 
contrasts of the accomplishments then and 
now. 

The present occasion seems singularly oppor- 
tune for this second article on this practically 
new art, since it is the occasion of the meeting 
of the National Electric Light Association at 
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the home of the inventor, and no class of men 
will take more pride in the new achievements 
of electricity than that engaged in its commer- 
cial production. 

A BRIEF DESCRIPTION OF THE PROCESS. 

Alexander Graham Bell found that by vary- 
ing the strength of an electric current in con- 
sonance with sound waves he could transmit 
articulate speech nearly to the ends of the 
earth. 

Edison, Taintor and Bell found that by caus- 
ing a stylus attached to the center of a dia- 
phragm to which words were spoken to bear 
lightly upon a revolving wax cylinder they 
could engrave upon that wax and preserve for 
all time the characteristics of those words—the 
undulatory graved line in the soft matrix became 
the mechanical fac-simile of articulate speech, 
which required merely a reversal of the process 
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to reproduce the original sound waves. If the 
diaphragm stylus were allowed to trip over the 
undulatory graved line it would give out spoken 
words. If it were caused to vary the strength of 
an electric current those undulations might be 
reproduced in sound at a distant point in a tele- 
phone receiver, or, by causing this current to 
actuate an electro-magnetic device, a duplicate 
engraved record could be made in wax at the 
distant point which could be made to utter again 
the original words. 

The phonograph inscription is the mechanical 
record of sounds. Can we make a mechanical 
record of light in all its various gradations? 
Certainly, and quite as simply. 

Many substances undergo changes of solubil- 
ity which are proportional to the intensity of the 
light to which they are exposed. One such sub- 
stance is ordinary gelatine in which is dissolved 
a little bichromate of potassium. This, when 
exposed to the action of light, becomes insoluble 
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in warm water, whereas before such exposure it 
will be dissolved away. If. therefore, we expose 
such a plate beneath a photographic negative, 
those portions which are exposed to the strong 
light will become totally insoluble ; those that 
are entirely shielded. will remain soluble; and 
those affected by the subdued light—the half 
tones—will have their solubility affected in pro- 
portion to the amount of light received. It 
remains now ouly to sponge the plate with warm 
water to have a photograph in relief wherein the 
high lights will have the greatest elevations and 
the shadows will be depressed. 

If now this relief photograph were rolled upon 
a phonograph cylinder and placed upon the 
machine, its stylus describing a fine spiral path 
would rise and fall as the picture passed beneath 
it just as it does when following the phonogram. 
It is not sound, however, that is wanted in tais 
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case, but another record at a distance, so Mr. 
Amstutz causes this rising and falling of the 
stylus as it passes over the relief photograph to 
vary insimilar manner the strength of an electric 
current. This undulatory current passing over 
an ordinary telephone or telegraph wire actuates 
a similar stylus at the further end which, bear- 
ing upon u revolving wax cylinder. engraves in 
the wax an exact reproduction in elevation of 
the path over which the first stylus has passed. 
From this cylinder an electrotype may be taken, 
flattened out and placed upon the press, and it is 
from such that the illustrations herewith pro- 
duced were made. 

The graviug tool is made V shaped so that as it 
cuts deeper it cuts wider, and in printing pro- 
duces blacker lines. 

If we follow the process we see that the relief 
photo in gelatine printed from a negative is 8 
positive. This may be reproduced at the distant 
point either as a positive or as a negative. Both 
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forms of reproduction are shown to better illus- 
trate the process. 

Fig. 1 is a reproduction from a photograph by 
the ordinary half-tone process of a portrait of 
the inventor of the artotype. Mr. N. S. Amstutz. 
Fig. 2 is a reproduction from the same negative 
made by Mr. Amstutz last summer by the arto- 
type process. To better illustrate the progress 
of the art since our first description we give Fig. 
8, which isa reproduction of a portrait of the 
same gentleman made in 1891 and printed in our 
issue for November of that year. The principles 
involved in both are the same, but the mechani- 
cal execution is far more perfect in the later 
than in the earlier work. 

Through the kindness of Mr. Amstutz we are 
also able to give another series of cuts illustra- 
ting the art which are exceedingly interesting. 

Fig. 4 is a half-tone reproduction prepared by 
ourselves of little Lord Fauntleroy and his dog. 
From the same original were produced Figs. 5 
and 6—these by the electro-artograph. Fig. ö is a 
negative reproduction such as before referred to. 
In this the marks of the graving tool give promi- 
nence and everything is reversed—viz., the por. 
tions of the lines which in the positive print 
black here print light, and vice versa. If this 
were printed in white ink on a black background 
the lights and shadows would come out in their 
proper relations. The ordinary ferrotype 
pictures are reproductions of a similar kind, and 
the writer possesses a picture from this same cut 
printed in silver on a black card. The effect is 
superb and resembles a photograph on white 
satin. Fig. 6 is a positive from the same original 
and shows the finished results obtainable after 
telegraphic transmission over a single wire. 

These last two reproductions ure made from 
engravings having 80 lines to the inch. The haif- 
tone from the original (Fig. 4) ismade with 120 
lines, and shows finer gradations of light; but 
these effects are entirely within the compass of 
the electro-artograph, as it has recently been 
constructed to produce the same fineness of lin- 
ing, and the writer received too late fur repro- 
duction in this article a sample of such work 
which is beautiful in the extreme. 

For ordinary newspaper reproductions, how- 
ever, this extremely fine work of 120 lines to the 
inch is not desirable, since the delicate effects are 
all lost in hasty presswork and poor paper. 

But the great utility of this process lies in the 
fact that it is almost entirely automatic. The 
relief photo must, of course, be prepared and 
wound on the cylinder by hand, and the machines 
at both ends of the line started up, but the tra- 
cing of the transmitting stylus and the engraving 
on the receiving cylinder proceed without further 
attention. 

As to the time occupied in this operation, Fig. 
8 was transmitted and engraved in 10 minutes, 
while Figs. 5 and 6 occupied only 8 minutes’ 
time. 

In conclusion I will say that Figs. 6 and 6 were 
made from electrotypes from an original engrav- 
ing marked F,” deposited with the Smithsonian 
Institution at Washington, D. C. 


The plans for building a net of electric rail- 


ways for thecity of Vienna, Austria, are ap- 
proaching completicn. The new tramway com- 
pany has quite lately made trials with motors 
worked by accumulators, and is now intending 
to give up working witb horses altogether. 
An electric tramway is in course of construction 
at Nice, and is expected to be completed by 
March 1. This line will be used by Her Majesty 
Queen Victoria, who is expected to arrive there 
on the 15th of that month. 


According to the London Electrical Engineer 
no less than 284 fires were caused last year in the 


city of London by what are termed gas ex- 
plosions, but not a single conflagration has been 
traced to the electric light, 
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The Lighting of Cleveland. 


BIRTHPLACE OF THE ARC LAMP. 


New Plant of the Cleveland Electric Illumi- 
nating Company. 

Attendants at the Cleveland meeting of the 
N. E. L. A, who are making their first visit to 
that city will be surprised when they observe that 
Cleveland is the poorest lighted city of its size in 
this country, if not in the world. 

There are several reasons for this condition of 
affairs, chief of which is the intermingling of the 
gas interests with the political powers. 

Whatever may have been the shortcomings of 
the previous electric lighting companies, the 
rulers of the city now have no further excuse for 
delay. The new station, now nearly completed, 
equipped with apparatus for every kind of ser- 
vice, is able to supply current anywhere within 
the city limitseconomically and with a guarantee 
of good service. 

The local Brush company of that city was one 
of the earliest commercial venturesin the line of 
arc lighting, the company being organized in 
1881. Here was tried for the first time on a large 
scale the experiment of lighting a large city by 
means of towers. The towers adopted were dif- 
ferent from those now in use in Detroit and other 
cities, consisting of a single standard built of 
short sections of tubing of large dimensions. 
The first one erected was in the public square, 
256 feet high, having 8 4,000 o. P. lamps, requir- 
ing 18 amperes. Afterwards three others were 
erected in the central part of the city. The idea 
was proved to be a failure. Three of the towers 
have been taken down, and the fourth lowered 
to 150 feet in height, carrying 8 lamps of 
2,000 o. P. 

Five years later, in 1886, a Thomson-Houston 
company was started equipped with series arc, 
alternating and low tension incandescent ap- 
paratus, 

In 1898 these companies were consolidated, the 
new company taking the name of the Cleveland 
Electric Illuminating Co. 

To show the poor headway made by the two 
earlier companies in lighting the city, nothing 
speaks more plainly than the bare figures, Out 
of 540 miles of streets in the city only 18 miles 
are supplied with electric lights. There are ap- 
parently no obstacles in the way of extending 
this service to tne limits of the city except poli- 
tics and the pull which the gas people enjoy. The 
longest line required would be not over six miles 
from the new station. 

It is to be hoped that the public spirited citi- 
zens of Cleveland will imbibe some of the pre- 
vailing enthusiasm over electric lighting matters 
this week, and that the city will not be compelled 
to rest forever under the proven charge of being 
far behind other cities in adopting the modern 
lighting system of the civilized world. 

The station has been planned with great care 
under the direction of Mr. Robert Lindsay, who 
had several years’ experience in one of the best 
condneted lighting stations in the world—that of 
the Brooklyn Edison Company. The arrange- 
ments are the result of careful study of the best 
American and European practice, and when come 
pleted it will rank with the best in this country 
or abroad. It is designed for high tension series 
arc, alternating current lights, low tension lights 
and power. 

The building, 185 ft. long and 97 ft. wide, is 
located on Canal street, and extends back to the 
Valley Railroad. The Cuyahoga River is about 
200 ft. from the rear of the building, the railroad 
being between the river and the building. A 
curved siding from the tracks of the Valley Rail- 
road parallels the entire length of the boiler room 
side of the building. 

The boiler room and engine room are 86 ft. 
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clear between floor and roof trusses, while the 
front part of the building is 3 stories high. 

The second floor is the dynamo room and is 18 
ft. above engine room floor. This room is about 
on the level with sidewalk line at the front of the 
building. 

The third floor, or workshop storeroom, is 20 
ft. above dynamo floor and has a clear headroom 
under roof trusses of 12 ft. The engine room 
and boiler room are separated from each other 
by a fireproof wall extending up to the roof line. 
There are two Tale & Towne cranes in the plant, 
one in the engine room of about 28 ft. span and 
having a capacity of 10 tons, supplied with two 
geared trolleys and hoists. The dynamo crane 
has a span of 26 ft. and a capacity of 6 tons with 
single trolley and hoist. These cranes travel the 
entire length of engine and dynamo rooms, and 
are capable of handling any part of the engines 


_or dynamos. 


The general idea of the location of the machin- 
ery was to place the engines, boilers, and dyna- 
mos in such position that the loss of transmission 
of the different forms of energy from the coal to 
the line was to be the least possible. 


BOILERS. 


The boilersare four in number and of the Climax 
vertical type, three of them being rated at 800 H. P. 
each, and one 500 m. P. on 80 Ibs. evaporation of 
water perhour. They are built for 200 lbs. work- 
ing pressure, and are provided with individual 
dampers. Space has been left in boiler room of 
present building for twoadditional 800 m. P. boil- 
ers. 

COAL AND ASH HANDLING APPARATUS. 

The coal is dropped from the bottom of the 
hopper cars on the siding into a pocket under 
same, and delivered inside the wall of the boiler 
room basement. By means of valves on inside of 
building, the coal is delivered to the coal hand- 
ling apparatus, and transferred to coal storage at 
the extreme end of the building, or directly to in- 
dividual coal hoppers between the boilers in 
boiler room. This coal storage is placed about 
the base of steel stack, and is of the same height 
as the building proper, i.e., about 48 ft. The 
ashes are removed by means of the same appar- 
atus as used for handling the coal. While hop- 
pers are provided under each boiler, with valves, 
etc., necessary for holding a day’s run of ashes, 
an ash storage is formed at the extreme southern 
end of building for receiving ashes until such 
times as they can be removed by carts drawn 
under the storage, and the same emptied by 
means of valves opening into either carts or rail- 
road cars. 

The steel stack, built by Riter & Conley, of 
Pittsburgh, is 226 ft. in height above stack base, 
and is 25 ft. 6 in. in diameter at cast-iron base, 
and 11 ft. 6 in. clear inside of brick lining at top. 
This stack is of sufficient capacity to take care of 
any increase of plant which can be located on the 
property. It is built of steel plate 1 in. thick at 
the bell base and diminishes in thickness until 
the top plates are reached, which are } in. thick. 
The steel shell is lined its entire height with a 
tapering brick lining, started 21 in. thick at the 
bottom and tapering to 43 in. thick at the top. 

There are three McIntosh & Seymour tandem 
compound vertical belted engines for driving 
shafting of arc and alternete-current generators. 
The engines have 19x 36 x 24 cylinders, and de- 
velop 750 H. P. each at 125 lbs.. 150 revs. condens- 
ing. There are also two cross compound vertical 
condensing engines of the same make having 2 
200 x. w. General Electric multipolar genera- 
tors vonnected direct to each engine. These 
cross compound engines have cylinders 20x86x34, 
developing 800 m. P. on 125 lbs. steam, 150 
revs. condensing. These engines are of the 
makers’ latest type, having piston valves with 


(Continued on page 75.) 
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THE HOME OF “ELECTRICITY.” 


EpiroriaL Room. 
‘‘Electricity’s Home.” 


We do not think we are assum- 
ing too much in taking it for granted 
that the thousands of friends which 
Evectricity has made in its brief 
and successful career are interested 
somewhat in the people who make 
the paper, and in having laid before 
them a view of the offices which have 
been its home. 

As is well known, Evectriciry’s 
views of the entire newspaper question 
are different from most other people’s 
in the same line of business. We 
have different views of the kind of 
offices which are fitted for good news- 
paper work. Hence, instead of choos- 
ing a show place, where comfort and 
convenience must give way to mere 
display, the present management 
chose a location where work could 
be done to the best advantage. 
Our home is, at the same time, con- 


MLE 


TULLE TE 


\ 


Fizz Room. 


PuBLISHER’s OFFICE. 


venient to reach for those who want 
to see us, and there is always an 
easy chair and a good cigar at the 
disposal of the man who has a good 
news story to tell. If the story be 
an extra good one, the visitor may 
be invited to lunch in the hostelry of 
Jobn Rogers, on the next floor below. 
Just far enough from Broadway to 
avoid the procession of idlers, and 
just near enough to be still in the swim, 
at No. 6 Park Place, our friends can 
always find us. 

As will be noted from the accom- 
panying illustrations, ELECTRICITY 
possesses a Composing room of its 
own, where all the type is set and 
forms made up, thus enabling us to 
take the news twelve hours later than 
any of our contemporaries ; and if 
there is one feature of ELECTBICITY 
which, more than any other, bas 
contributed to its pronounced suc- 
cess, it has been the feature of giving 
ALL THE NEWS up to the hour of 
going to press. 


CoMPoOsING Room. 
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(Continued from Page 73.) 
riding cut-off on high pressure cylinders, and 
gridiron valves on the low pressure cylinder, 
and governed by means of shaft governor. All 


Pronger HustuERsS—H. Warp LEONARD. 
bearings and slides are water-jacketed, and the 
engines of heavy and well-balanced design. 


CONDENSERS. 


Each engine has its individual condensers, 
there being five Worthington duplex 12x15x15, 
but so arranged that either enginecan be thrown 
on either condenser. 

The steam pipe between the engine and boilers 
is arranged to be as direct and simpleas possible, 
with as little drop in pressure, and at the same 
time to take care of all expansive strains. The 
valves on the entire plant are Chapman gate 
valves. Onthe steam lines they are extra heavy 
ribbed shells, outside screw and yoke, bronze 
seats, and tongued and grooved flanges. 

The exhaust pipe is entirely of flanged cast 
iron, as is also the discharge pipe and a portion 
of the injection pipe. Theexhaust and discharge 
mains are 24 inches in diameter. The injection 
main is 18 inches in diameter, and is arranged so 
that an additional main can be put up for future 
plant. In the branches from engine exhaust to 
exhaust main 14 in. relief valves are used and 
the plant arranged so that it can be operated 
condensing or non-condensing at any time in 
case of necessity or emergency. 

The injection water is taken from the cold well 
located on inside of building with a lift of about 


PIONEER HUSTLERS—J. H. REID. 


10 ft. This well is connected with the Cuyahoga 
River by meansof a 24in. cast iron inlet pipe. The 
outboard end of this pipe is connected with a 10x10 
x10 ft. crib sunk in river and secured by means 
of piles driven in river bed. The 30 in. cast iron 
discharge pipe extends from building to river, as 
well as the 8 in. cast iron blow-off pipe. These 
pipes were laid under the entire tracks of the 
Valley railroad. 

A 3,000 F. P. Hoppes heater is used for heating 
the feed water for the boilers. The feed pumps 
are placed in the basement but operated from 
boiler floor by the fireman. The pumps take the 
water from the heater and deliver it to boilers 
through feed lines or blow-off lines if necessary. 

There are fourteen 125-light Brush generators 


of latest type with automatic regulators for are 
lighting, two No. 60 Edison bi-polar generators 
for low tension direct current light and power, 
two T.-H. alternators of 1, 000 lights capacity each 
and one of 4,000 lights capacity for incandescent 
lighting. 


PIONEER HUSTLERS. 


BRIEF SKETCHES OF EARLY ELEC- 
TRICAL SALESMEN. 


The Men who Compelled the Business to 
Grow.—1879-1886. 


R. J. Randolph. 


Mr. Robert J. Randolph was born in Buffalo, 
N. Y., January 8, 1847. He went to Chicago in 
65, and moved from there to Rockford, III., in 
75, remaining in the latter city about eight 
years. While in Rockford he was a member of 
the Board of Aldermen, and during a portion of 
that time was vice-president of the Winnebago 
County Republican Central Committee. His 
first experience in the electrical business was with 

) the Vandepoele 
Electric-Com- 
pany, being one- 
of its first sales- 
men, having en 


tered its em- 
ploy shortly 
after Vandé- 


poele moved 
from Detroit to 
Chicago, in 78. 
He sold some 
a of the first ma- 
chines that the Vandepoele Company ever built, 
some of which are running today; in fact, 
the first machine the Vaniepoele Company ever 
built, five lights capacity, sold to the Rockford 
Bolt Works, Rockford, III., is still there. Shortly 
afterward, when Vandepoele succeeded in build- 
ing a machine of fifteen lights capacity, Mr. Ran- 
dolph sold one to the Nelson Knitting Company, 
Rockford, Ill, which is still in service. Early in 
the 80s he became connected with the Excelsior 
Electric Company, with which company he has 
been ever since, excepting about two years,when 
he went to Cincinnati and took charge of the 
Municipal Lighting, Power and Mining Depart- 
ment of the General Electric Company’s Cincin- 
nati district. Last year he returned to the Ex- 
celsior Company and opened headquarters at No. 
5191 Monadnock Block, Chicago, Ill. Mr. Ran- 
dolph is also president of the Akron and Cuya- 
hoga Falls Rapid Transit Company. 


F. S. Terry. 


Mr. Franklin S. Terry was born at Ansonia 
in 1862. After passing through the High School 
there he entered the employ of Wallace Bros., 
and began his active business career in charge of 
the books of the Electric Supply Company in 1880. 
In 1884 he was sent to Chicago to open the 

branch in that 

3 city, which rap- 

Se idly grew to be 

— the largest sup- 

ply house in the 
West or in this 
country. He was 
one of those 
most ardently 
1 interested in the 
1 organization of 
Eo the N. E. L. A. 


a 
5 


— Owing to lack of 
working capital, and through no fault of Mr. 
Terry’s, the Electrical Supply Company (then 
called the Ansonia Electric Company) was 
forced to suspend, following closely upon the 
failure of the firm of Wallace & Sons at Ansonia. 
Mr. Terry is now identified with the Sunbeam 
Lamp Company of Chicago, which he and his 
brother, A. S. Terry, founded some years ago. 


Charles D. Shain. 


Mr. Charles D. Shain was born in Philadel- 
phia, November 8, 1855, son of Charles J. Shain 
of the firm of Knox & Shain of Philadelphia, who 
were the first manufacturers of telegraphic in- 
struments in the United States. He was gradu- 
ated from the Central High School in 1872, and 
commenced business experiences with H. P. M. 
Birkenbine, hydraulic engineer. Afterwards he 
was engineer for the Johnson and Somerset Rail- 
road Company, and later assistant engineer in 
charge of construction on the Jefferson division 
of the Texas and 7 
Pacific Railroad 
Company. In 
1874 he was en- 
gineer for R. J. 
Dobbins, con- 
tractor for the 
Centennial 
buildings in 
Philadelphia; in 
1880 superinten- 
dent of a silver 
mine in Arizona 
forthe New York Mining Company. In 1881 
became assistant engineer of the Toledo, Cin- 
cinnati and St. Louis Railroad Company, and 
in 1882 chief engineer of the Burlington and Ohio 
Railroad Company. Early in the year 1883 Mr. 
Shain entered the electrical field, being con- 
nected with C. C. Warren of the United States 
Electric Lighting Company at the time that com- 
pany opened its Chicago office. In the latter 
part of 1884 was Western agentin the sale of in- 
candescent lamps and supplies for the electric 
light department of the Union Switch and Signal 
Company. In 1885 was again connected with the 
United States Electric Lighting Company, and 
became assistant manager of the Western office. 
In 1889, after the purchase of the United States 


Electric Lighting Company by the Westinghouse 
Electric and Manufacturing Company, he became 
general district agent for the latter company at 
Cincinnati. In the fall of 1889 became connected 
with the United Edison Manufacturing Company 
in New York, and later became assistant general 
manager to H. Ward Leonard, general manager. 
In the summer of 1890, at the time of the forma- 
tion of the Edison General Electric Company, 
was made Eastern district manager, filling this 
position until the fall of 1892, when the consoli- 
dation of the Edison General Electric Company 
and the Thomson-Houston Electric Company 
having taken place he resigned his position and 
opened an office at 136 Liberty street, New York, 
as a manufacturers’ agent, representing the 
Weston Electrical Instrument Company, the 
Siemens & Halske Electric Company of America 
the Carpenter Enamel Rheostat Company, the 
Cutter Electrical and Manufacturing Company, 
and the Sunbeam Incandescent Lamp Company. 


R. T. McDonald. 


Mr. Ronald T. McDonald, who is now the 
president of the Fort Wayne Electric Corpora- 
tion, could not be left out of the list of the early 


and successful salesmen, for it is only a few 
years since he was hustling in the sale of ap- 
paratus and the organization of new companies. 
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Mr. McDonald is believed to hold tha record as 
the most succossful individual salesman in the 
field, though in volume of business done Mr. 
Chas. D. Shain would be a very close second. 
Mr. McDonald is 46 years old, has a creditable 
record as a soldier, having entered the service 
as a drummer boy when a lad of only 18 years. 
After a successful commercial experience, he en- 
tered the electrical field in 1882, being cne of the 
incorporators of the Fort Wayne Jenney Elec- 
tric Light Co., and at the same time he assumed 
the management of the business. Since that time 
he has been very much in evidence, and always 
sticking closely to the Fort Wayne interests. 
The coup which resulted in his withdrawal from 
the General Electric Combination and the estab- 
lishment of a new company upon an independent 
basis is matter of recent history and has not been 
forgotten. Mr. McDonald is probably the hard- 
est worker in the trade to-day, and there seems 
no limit to his energy. 


H. Ward Leonard. 


Mr. Leonard was born in Cincinnati, O., Feb- 
ruary 8, 1861. After leaving the High School, he 
worked for two years as machinist in the railway 
shops of Cincinnati, and then went to the Massa- 
chusette Institute of Technology, where he took 
a course in mining engineering. Graduating in 
1888, he secured a position with Mr. Edison. be- 
came one of four selected by him as a staff of en- 
gineers to erect stations in this country. Two 
years later Mr. Leonard accepted a position as 
electrical engineer to install Edison's stations in 
Ohio. In 1887 he went to Chicago as general 
superintendent of the Western Edison Light 
Company. Two years later, as senior partner, he 
started the firm of Leonard & Izard. In 1889 
Mr. Leonard accepted the position of general 
manager of the United Edison Manufacturing 
Company. Later he became muuager of the 


light and power department of the General Eleo- 


tric Company, which position he occupied until 
September 1, 1891. when he resigned. He is 
now engaged in some important engineering 
work. 


J. H. Reid. 


Mr. J. H. Reid was born in Auburn, N. T., 
in 1856, and started in ther electrical business in 
that city in the fall of 1878 as a general construe- 
tion man on the Edison Telephone Exchange. 
He installed the exchange at Lockport, N. T., 
in 1878. In 1880 he became connected with the 
Empire State Telephone Company as foreman of 
construction. In 1885 he entered the United 
States Electric Lighting Company's Chicago 
office, remaining. there until the summer of 1886. 
In 1886 he took the Western management of the 
Mather Electric Company's business, with office 
in Chicago. Afterwards Mr. Reid entered the 
employ of the Electrical Supply Company of 
Chicago, and was one of the active men in form- 
ing the N. E. L. A. 


George H. Bliss. 

Mr. Geo. H. Bliss was born at Worcester, 
Mass., May 12, 1840. He became a paper tele- 
graph operator in 1858, at Dixon, Ill., on the 
Chicago and Galena Union Railroad. In 1864 he 
was made superintendent of telegraph of all the 
lines on the Chicago and Northern, Railway. In 
1877 he entered into a partnership with L. G. 
Tillotson & Co. of New York, forming the firm 
of Bliss, Tillotson & Co. which operated at Chi- 
cago. This was the first electrical industry of 
importance at Chicago. The concern was burned 
out in the great Chicago tire of 1871, losing $50,- 
000 and recovering only $15,000 of insurance. In 
1872 he bought out his New York partners and 
reorganized the business under the name of Geo. 
H. Bliss & Co. This concern was burned in the 


second large Chicago fire of 1874. The business 
was then merged with the Western Electric Com- 
pany, of which Mr. Bliss was director and gen- 
eral agent for three years. In 1877 he became 
associated with Mr. Edison and handled his 
specialties in this country and Europe for two 
years. In 1879 he started the Electric Mer- 
chandising Company, at Chicago, which concern 
had a license to manufacture some of the Bell 
telephone apparatus. Afterwards he became 
general Western agent of the Edison Electric 
Light Company. His efforts resulted in the 
formation of the Western Edison Light Com- 
pany, of which he was superintendent for three 
years. At present he is president of the Ozone 
Company, treasurer of the Rowell Potter Safety 
Stop Company and identified with other elec- 
trical enterprises. 


B. F. Stewart. 


Mr. B. F. Stewart was born in Virginia in 
1864, and began his first experience of any con- 
sequence with electrical work in 1880. He went 
to Chicago with Mr. Van Depoele in 1880 and 
was with the Van Depoele Electric Co. from 
that time to September, 1884. during all Mr. Van 
Depoele’s early electric railway experiments. 
Mr. Stewart then went with the Western Electric 
Co. for four years, and was afterwards with the 
Sprague Co. in the Chicago office until April of 
1890, when he became connected with the West- 
inghouse Electric Co. and at present has charge 
of their Chicago office. 


George H. Wadsworth. 


The first electric light carbon salesman in this 
country was Mr. Geo. H. Wadsworth. Born Feb · 
ruary 28, 1851, near Columbus, O., at the age of 
21, while acting as assistant chief in the Western 
Union telegraph office at Cleveland, O., he be- 
came greatly interested in the subject of elec- 
tricity. The wires for the first duplex and quad- 
ruplex instrument ever used in that office were 
run by him at that time, and the first telephone 
in the city of Cleveland was put up by him in 
the winter of 78-79. He was afterwards made 
chief of the Western Union office, acting in that 
capacity until he resigned to enter the Arnoux 
Electric Light Co. Later on he was connected 
with the Boulton Carbon Co. of Cleveland, and 
lastly with the Thomson- Houston Co. at Chicago. 
An attack of pneumonia while at the Windsor 
Hotel in New York, in 1887, left him greatly 
broken in health. He died in Kansas City, July 
29, 1889. 


James F. Kelly. 


Mr. James F. Kelly was graduated from 
Stevens Institute of Technology in 1879, taking 
his degree of M. E. His first business connection 
was with the Gold and Stock Telegraph Company 
as telephone inspector. Later he was with the 
Western Electric Company for three years and 
with the Electrieal Supply Company for about 
the same time. In 1886 he became general sales 
agent of the Edison Machine Works. When the 
U. S. Wire and Cable Company was formed Mr. 
Kelly took the position of manager of the sales 
department. He is now with the New York In- 
sulated Wire Company in Cortlandt street. 


Frank Ridlon. 


Mr. Frank Ridlon, one of the earlier pioneers, 
first became connected with the electrical bus- 
iness in the year 1879 with the NewYork office of 
the Brush-Swan Electric Light Company. He 
sold the first plant to the Havemeyer Sugar Re-. 
finery in Williamsburg, N. Y., and in 1880 went 
to Boston as the New England agent for the 
above-named company. He retained,this position 
until the fall of 1888, when he took the agency of 
the Baxter motor for New England, and was ap- 
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pointed treasurer of the Sun Electric Company. 
On April 1st, 1889, he established the firm of 
Frank Ridlon & Co., Boston, which was changed 
to the firm of Frank Ridlon Co. on Jane ist, 
1894, with offices at No. 180 Summer street, Bos- 
ton. 


G. W. Hart. 


Mr. Gerald W. Hart, after leaving the Sheffield 
Scientific School of Yale College, entered the 
employ of the Thomson-Houston Electric Com- 
pany upon its organization as the American Elec- 
tric Company at New Britain, Conn., in July, 
1880. He remained at the factory at New Britain 
until the spring of 1882, going out occasionally to 
install isolated plants. In April, 1882, he was 
sent to Kansas City, Mo., to install for the Kan- 
sas City, Electric Light Company the first central 
station using the Thomson-Houston system. 
From that time until December, 1886. he re- 
mained inthe employ of the Thomson- Houston 
Company, and was locatedlat various points in 
the West, selling and installing arc lighting ap- 
parastus for that company. Early in 1887 be re- 
turned to Kansas City permanently, and was 
made assistant general manager of the Kansas 
City Electric Light Company and superintendent 
of the Edison Electric Light and Power Com- 
pany of that city. In 1891 he formed a partner- 
ship, under the name of the Hart & Hegeman 
Manufacturing Company, with George 8. Hege- 
man for the manufacture of electric light sup- 
plies. In May, 1891, the business was removed 
to Hartford, Conn., where they are now located. 


F. W. Harrington. 


Mr. Frank W. Harrington was born about 
forty-two years ago of New England ancestry. 
In 1870 be became connected with Mr. C. Wil- 
liams, Jr., in Boston, and was closely identified 
with some of the earlier experiments in both 

_ telephone and electric lighting work. Later he 
was sent abroad and did important telephone 
work both in England and the West Indies. In 
1885 he went with the Western Electric Company 
of New York and Chicago and remained until 
1890, when he took charge of the New York 
branch of the Tropical American Telephone Com- 
pany. In 1892 he joined the forces of the New 
York Insulated Wire Company, remaining there 
until last December. when he resigned to take a 
similar position with Mr. J. W. Godfrey in the 
interests of Habirshaw wire. 

John A. Seeley. 

Mr. John A. Seeley says he was born in Vir- 
ginia in 1855,and we think he must have made 
a mistake as he looks ten years younger. He en- 
tered into the electrical business in 1878 with the 
American Union Telegraph Company. In 1879 
he became connected with the City and Subur- 
ban Telephone Company of Cincinnati, O. In 
1882 he accepted a position with the Metropolitan 
Telephone and Telegraph Company, New York 
City, as their electrical engineer, and resigned 
from this position in 1888 and embarked in the 
construction business. He has been one of the 
most active members of the National Electric 
Light Association, and is now president of the 
Complete Electric Construction Company of 
New York. 


C. O. Baker, Jr. 

Mr. Cyrus O. Baker, Jr., was born in Newark, 
N. J., in 1857, on October 12th. This latter date 
will be noted as the same upon which Columbus 
discovered America. He came actively into the 
electrical business in 1879, and at present his 
chief connections are with C. O. Baker & Co., 
platinum refiners, and with the Complete Elec- 
tric Construction Company, of which latter he is 
vice-president. He is well known as the gentle- 


FEB. 20, 1895 


ELECTRICITY. 


77 


man who looks after the comforts of the excur- 
sionists at the time of the annual meetings of the 
National Electric Light Association. In addition 
to his other duties he has for some time served 
as valet to Mr. John A. Seeley. 


A. H. Reece. 


Mr. Achilles H. Reece was born in Allegheny 
City in 1851 of Quaker parentage. His first 
employment was in the shops of John M. Cooper 
& Co., Pittsburg, as machinist’s apprentice. In 
1872 he went to California, where, as he says, 
“I entered into competition with a score of 
Shoshone Indians, and as the main question 
seemed to be cheapness of cord wood, I con- 
oluded to let the Indians have the contract all 
to themselves.“ Mr. Reene then went to sea for 
three years, turning up in Cleveland in 1875 as 
gas engineer in the Euclid Avenue Opera House, 
where he first met Mr. Charles F. Brush. In 
1877 he was again in California, and associated 
with Mr. Stephen D. Field in the exploitation of 
the Jablochkoff system. He again spent a few 
years at sea. In 1881 Mr. Reece entered the em- 
ployment of the Brush Electric Company, and 
was sent to the City of Mexico in their interests, 
starting the first Brush plant in that country. 


C. O. Baker, JR. 

Subsequently he travelled extensively through 
South America for the Brush people, and later 
joined the United States Company. Afterwards 
he was with the Edison Company, and repre- 
sented them as district manager in San Francisco 
snd Denver. Early this year Mr. Reece took 
charge of the St. Louis business of the Fort 
Wayne Electric Corporation. 


Charles S. Knight. 

Mr. C. S. Knight was born in Ohio about 48 
years ago, near the city of Columbus, and gained 
his earlier business experience during twenty 
years spent in the service of the Pennsylvania 
Railroad Company west of Pittsburg. He left 
the railroad business to become superintendent 
of the Fort Wayne Gas Company. After remain- 
ing with that company for several years he cast 
his lot in with the Fort Wayne Jenney Electric 
Light Company, beginning in April, 1886. He 
has for several years had charge of the sales 
department, and later has had general supervi- 
sion of the sales and manufacturing departments. 
Mr. Knight is vice-president of the reorganized 

Fort Wayne Company. 


F. W. HARRINGTON. 


Spencer Borden. 


Mr. Spencer Borden was born at Fall River June 
10, 1849, and was educated in the public schools 
of Fall River, the Brooklyn Polytechnic Institute 
(from which he was graduated in 1868) and the 
Conservatoire des Arts et Metiers, Paris. From 
1870 to 1872 he held the position of chemist at the 
American Print Works, Fall River. In 1872 he 


GEoRGE W. WADSWORTH. 


built the Fall River Bleachery. In 1880 he organ- 
ized the Nuw England department of the Edison 
Electric Light Company, establishing many 
licensee stations which have become good proper- 
ties. In 1882 he returned to the management of 


G. W. Harr. 


the Fall River Bleachery, with which he is at 
present identified. 


Henry Hine. 


Mr. Henry Hine was born at Bridgeport, 
Conn., in 1859.1; He entered the employ of the 


A. H. REECE. 


United States Electric Light Company, New 
York, October, 1880, as assistant secretary. For 
nearly two years he was engaged almost exclu- 
sively on patent work, and then entered the com- 


mercial end of the business as salesman. In the 
spring of 1883 he went to Chicago and assisted in 
establishing the United States business there, 
travelling widely through the West as salesman. 
He returned to New York in the spring of 1885, 
took general charge of the sales department of the 
United States Company, remained in this position 
until the consolidation of the United States and 
Westinghouse companies in 1889, at which time he 
became the general district agent of the Westing- 
house Company in New York, having the terri- 
tory of New York, Pennsylvania, New Jersey, 
Maryland, Delaware and Virginia. He remained 
with the Westinghonse Company until February, 
1891, and then left to take charge of the business 
of the Stanley Electric Manufacturing Company, 
of Pittsfield, of which he is at present general 
manager. 


J. W. Godfrey. 


The birthplace of a man like James W. God - 
frey counts for little. We all know him, and 
that he is about 48 years old. After a successful 
commercial experience he took the management 
of the sales department of the New York Insula- 
ted Wire Company about nine years ago, and the 
results of his work are in evidence. He wasa 


Prominent member of the New York Electric 
Club until ita untimely death, and was a member 
of the board of managers. In December of last 
year Mr. Godfrey retired from the New York 
Insulated Wire Company and is now in charge 
of the sales department of the India Rubber and 
Gutta Percha Insulating Company, with offices 
at 15 Cortlandt street, New York. 


H. C. Adams, 


Capt. H. O. Adams was born in Schuyler 
County, New York, in 1845, and enlisted in the 
United States Army in August, 1861, being at 
that time less than sixteen years old. Mr. Adams 
served in the army until the close of the war, and 
was mustered out in August, 1865, after a service 
of four years. He then entered Lowell’s Com- 
mercial College at Binghamton, N. Y., from 
which he was graduated, and on March 9, 1867, 
accepted a position with Holmes, Booth & Hay- 
dens as collector, and remained in their employ 
until 1887. He left their service to accept a 
position with the American Electric Manufactur- 
ing Company, which was at that time becoming a 
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factorin electric lighting circles. With this com- 
pany Mr. Adams became successively factory 
manager and purchasing agent, secretary, treas- 
urer, and finally president. In 1888 he took 


James W. GODFREY. 


charge of the New York office of the Fort Wayne 
Electric Company, and remained with that com- 
pany until January 1, 1893, when he accepted 
the position of president of the Phillips Insulated 
Wire Company of Pawtucket, R. I., which posi- 
tion he now holds and is in charge of their New 
York office. 


Waiter F, Smith, 


Mr. Walter F. Smith, general manager of the 
United Electric Improvement Company of Phil- 
adelphia, has enjoyed whatever advantages at- 
tach to very early schooling in the electrical line, 
having been a protegé of Moses G. Farmer and 
a member of his family. His connection with the 


F. A. SOHEFFLER. 


business dates back to 1869, in the old Wallace 
establishment at Ansonia. He was actively in- 
terested in the electroplating business, and has 
a fund of reminiscences of the early days which 
should not be lost to history. 


John E. Ridall. 


Mr. John E. Ridall’s first connection with the 
electrical business dates back to the spring of 
1880, when he made a contract with the Brush 
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Electrio Company, taking the exclusive license 
and agency for the territory comprising the west- 
ern part of Pennsylvania and counties bordering 
the Ohio River in the States of Ohio and West 
Virginia. At that time the company’s name was 
the Electrical Supply Company, which after- 
wards merged into the Brush Electric Company, 
the capitalization then being $100,000. Mr. Ridall 
built the first electric railway in that section, 
started the first electric light company, which is 
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the Allegheny County Light Company, and for the 
first few years was its vice-president and business 
manager. It started with $150,000 capital, and 
now has an authorized capital of $1,000,000 with 
$560,000 issued and $500,000 bonded debt, and is 
in a flourishing condition. He has been a suc- 
cessful salesman, and still retains the license for 
Brush apparatus in his original territory. 


George L. Wiley. 

Mr. Wiley’s electrical experience began in 
June, 1869, when he entered the service of the 
Gold and Stock Telegraph Company of New 
York as clerk, at their office in the New York 


WALTER F. SMITE. 


Bank Clearing House. He served in all the in- 
termediate grades until his appointment in 1878 
to be superintendent, and the telephone business 
of the company for New York, Brooklyn and 
Jersey City was put under his management. In 


C. A. Braaa. 


1880 the present Metropolitan Telephone Com- 
pany was formed. In that company Mr. Wiley 
was assistant general manager until June, 1882, 
when he sailed for the Republic of Mexico as 
vice-president and general manager of the Mex- 
ican Telephone Company. After three years of 
successful work there, he returned to New York 
nine years ago and assumed his present position 
with the Standard Underground Cable Company. 
Mr. Wiley is not only a good salesman, but bas 
gained some credit as an inventor. 


Charles A. Bragg. 


Mr. C. A. Bragg was born in St. Louis, Mo., 
in 1850, and was educated in the Union High 
School and Stamford University, preparing for 
Yale at the latter place. In 1883 he took up the 
study of electricity, and in 1886 entered the em- 
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ploy of the United States Electric Lighting Com- 
pany, locating in Philadelphia. At that time 
Philadelphia had one United States plant of 400 
lights ; in three years this was increased to a num- 


Henry Hie. 


ber of plants aggregating 85,000 lights. When 
the Westinghouse Company absorbed the United 
States Company he continued with them as man- 
ager of the Philadelphia Agency, which office he 
still retains. 


F. A. Scheffler. 

Mr. Frederick A. Scheffler was born in Galion, 
O., was graduated in 1875 from the Paterson 
Seminary. He became a draughtsman on the 
Long Island road in 1875, and went with the 
Long Island Locomotive Works in 1877 to 1879. 
During 1880 he was with the Harris Corliss En- 
gine Company at Providence. From 1881 to 
1884 Mr. Scheffler had charge of the engineering 


Gero. L. WILEY. 
department of the Edison Company for isolated 
lighting. In 1881 and 1882 he designed the first 
electric locomotive, which Mr. Edison built for 
experimental work at Menlo Park—the narrow 
gauge road, using the rails for conductors. After 
1884 and until 1889 he held the position of super- 
intendent Erie City Iron Works, Erie, Pa; then 
engaged, until 1891, with the Westinghouse Elec- 
tric and Manufacturing Company as acting gen- 
eral superintendent. From 1891 to 1893 was 
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superintendent of the Brush Electric Company 
at Cleveland, Ohio. At present he is general 
sales agent for the Stirling Company, manufac- 
turers of water-tube safety boilers. 


Col. Geo. L. Beetle. 


Col. George L. Beetle was born at Edgartown, 
Mass., July 7, 1832. In 1847 he entered the ser- 
vice of the Erie and Michigan Telegraph Com- 
pany (now Western Union) as messenger boy in 
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the Milwaukee office. Soon after he was em- 
ployed by the Wisconsin Telegraph Company as 
operator, and opened the offices at Waukesha, 
Palmyra, Whitewater, Fort Atkinson, Jefferson 
and Beloit, Wisconsin. After several years’ ser- 
vice with the Wisconsin Telegraph Company, 
Col. Beetle in 1855 was appointed manager of the 
Milwaukee office. In 1874 he accepted a position 
with the Western Electric Company, and except- 
ing absence of three and one-half yearsin Earope 
and a brief business experience in New York, he 
has been in the employ of the Western Electric 
Company up to the present time. Col. Beetle is 
easily the patriarch of the present list of old- 
timers. 


Col. S. G. Booker. 


Col. Samuel G. Booker was born in Amelia 
County, Virginia, so long ago that he never tells 
just when. He served under Jeb“ Stewart as a 
cavalryman in the Confederacy, and has an hon- 
orable record as a soldier. He is as ready now 
to fight for the stars-and-stripes as he was 35 
years ago for the State of his birth. He went to 
St. Louis in 1870. He was an operator on the 
Virginia and Tennessee Railroad, occupying the 
position at the same time when stationed at 
Christiansburg of postmaster, freight agent, ete., 
and was at times even a justice of the peace. He 
was for many years connected with the Fidelity 
Carbon Company in St. Louis, having inaugu- 


rated the carbon business in that city. He is now 
general manager of the Phonix Carbon Company 
of that city, who have succeeded to the plant of 
the Fidelity Company. 


A. F. Stanley. 


Mr. A. F. Stanley is one of the early birds, 
having started in the electrical business with the 
Western Electric Company in Chicago in 1873. 
Shortly after that time he commenced travelling 
for that company through the Western States. In 
1884 he came to New York, and traveled through 
the East until 1887, when he started in the elec- 
trical supply and manufacturing business. Heis 
at present senior member of the firm of Stanley 
& Patterson, general supply dealers in Frankfort 
street, New York. 


W. L. Candee. 

Mr. Willard L. Candee was born in 1852, and he 
began his electrical career in 1876 as assistant su- 
perintendent of the New York Telephone Com- 
pany. He was subsequently manager of the 
Western Electric Light Company in Centre 
street, New York, and still later was connected 
with the Jablochkoff Electric Light Company. 
In 1888 he joined hands with the Okonite Com- 
pany, Limited, in the growth of whose business 
he has been an important factor. Mr. Candee 
was one of the leading members of the New York 
Electric Club and for five years its treasurer. 
He has also been a popular member of the 
Thirteenth Regiment N. G., S. N. Y., and some 
years ago was chosen captain of one of the com- 
panies composing that regiment. He is at pres 
ent the guiding spirit in the sales department of 
the Okonite Company, Limited. 
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George F. Porter. 

Mr. George F. Porter was born on March 12, 
1855, in Pittsburgh, Pa., and was graduated from 
the public schools of that city in 1871. He began 
life as a civil and mechanical engineer and con- 
tinued that profession until 1873. During 1875 
he first turned his attention to electrical work, 
commencing in this business as a telegraph oper- 
ator. Until 1877 he was connected with the 
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Pullman Palace Car Company. In 1888 he went 
into the carbon business, and later held a position 
with the Westinghouse Electric Company in their 
Philadelphia office. During Mr. Huntley's term 


as president of the National Association he was 
appointed to the position of secretary, and has 
been reappointed successively by Messrs. Ayer, 
Armstrong and Francisco. 


GEORGE L. BEETLE. 


C. C. Warren. 

The blue pencil of the editor has refused to 
move across the manuscript of which the follow- 
ing is a verbatim copy. Every old-timer in the 
list will, we are confident, enjoy it all: 

A REMINISCENCE. 

Who among the old stagers that fell under the 
spell of electrical fascination does not remember 
the special edition of the New York Herald. is- 
sued in the winter of 1878-9, portraying the 
Aladdin possibilities of Edison’s discoveriesin the 
subdivision of the electric current that was to 
knock into a cocked hat all the gas monopolies 
i Christendom and become itself the colossal 
monopoly that was to enrich every fellow for- 
tunate enough to secure one of the shares. 


LS tel N 
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Go to Menlo Park and witness the marvelous 
exhibition.” I went. I couldn’t buy one of those 
$100 shares for less than $4,500. I didn’t buy. 
Some did, I was told, who afterward looked upon 
it as a South Sea bubble. 

I wanted to be a millionaire, and with unseemly 
haste applied for a license to establish an Edison 


79 


plant in the goodly oity of Toledo. O., where I 
then resided. A reply came forthwith on a 
oy blank form, that my ‘ application would 
be placed on file.” About a hundred others 
from the same city made application for the 
privilege, showing that I was not lonely in my 
desire to get rich. All those applications are 
still ‘‘on file.” In 1879-80 I became tired of 
waiting, and being determined to signalize my- 
self as a pioneer in the introduction of electricity 
in the city of my home,I made the discovery 
of the United States Electric Lighting Co. of 
New York, who with their Maxim incandescent 
system (they talked system“ even then) and 

e Weston aro light system. left all the other 
systems as pale and attenuated stars in the grand 
planitary systems of the universe. 

I struck a deal, and acquired fame when those 
four, ten light Weston arc machines came up to 
speed and generated a current that set those 
forty arc lamps aglow with a radiance so dazzling 
as to cause all the shareholders of the modestly 
incorporated company (under the Ohio dcuble 
liability law) to button their shares of stock se- 
curely in their pockets for future balloon prices. 
"T'was a great event, brief but glittering, for 
soon these shareholders went down into the 
aforesaid pockets, sadly and reluctantly fishing 
out a $100 note with each 3100 share of stock, 
for the purpose of rounding up that extraordi- 
nary financial investment and relieving them- 
selves from the insidiousness of the Ohio statutes. 

Meanwhile the astute officials of the United 
States Electric Lighting Co. in the exercise of 
their usual sagacity came to the startling con- 
clusion that I was designed by nature to filla 
great aching void in the commercial vacuum of 
electrical development. History records that 
for a paltry consideration I became their servant, 


S. G. Booker. 
and in the year 1882 opened a modest office in 
basement No. 185 La Salle street, Chicago, sur- 


rounding myself with a complete corps of as- 
sistants, consisting of one lonesome stenographer 
(just out of school) and a young gentleman 
named Chas. D. Shain, stranded, but inspired 
with the idea that he, too, was eminently en- 
dowed by nature to swash around in the elec- 
trical vacuum. In his case, nature apparently 
did a good job. 

The growth of this modest undertaking from 
1882 up to 1890, was by no means insignificant, 
covering a business measured by the installa- 
tion of 411 separate plants, big and little, 
scattered over a dozen of the Western States, 
among these being some of the most prominent 
office and Government buildings in Chicago, St. 
Louis, Cincinnati and all other Western cities, 
nearly all of which are being operated success- 
fully and satisfactorily at the present time. 

In the sale of chattels by the United States 
Electric Lighting Oo. to the Westinghouse Co., 
the writer was excepted, and a few months later 
inaugurated the business of the Edison Co. in 
ee known as the Central States Dis- 

ic . r 

To those familiar with ancient (electrical) his- 
tory, it need not be mentioned that previously 
there had been no great and enduring love, no 
ecstatic condition existing between the aggres- 
sive representative of the U. S. Co. and the Edi. 
son Co., so that in the writer’s new environ his 
sensations were probably much like those of the 
Angel Gabriel’s cornet player, taking a job when 
business was dull of Mephisto, with whom he 
had not been on the best of terms, but as the c. 
p. said. Business is business, and I'll blow just 
as hard for Meph asI did for Gabe,” and he did. 
Strict accuracy compels me to say, however, that 
again, like the c. p. alluded to, neither the climate 
nor morals of the new environment was wholly 
satisfactory. 

The wild scheme then took possession of me 
that Mr. Westinghouse ought to build street car 
motors and engage actively in the electric rail- 
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way business, and I thought I was ordained to 
convert him and lead him into the true path. He 
listened, acknowledged the error of his way, 
but spurned the truth. He listened again, he 
hesitated. The old story—‘‘ he who hesitates is 
lost.” He went into it, 5 took me in. That 
was in 1891 you know what happened then, and 
since. 

I haven't represented any company actively in 
the electrical business since that event. My 
dome of thought has been bulging, however, and 
I hope to be ere long in the swim, with the 
Warren Alternator,” the advanced idea, the 
slow speed—variable phase—multi-potential— 
brushless—commutatorless Alternator. (A lim- 
ited number of shares only for sale. ) 

In my eagerness to give you my history that 
you have asked for, I came near forgetting to 
tell you about that first meeting of the National 
Electric Light Association. It was held in one 
of the dark rooms of the Grand Pacific Hotel 
one evening sometime in the winter of 1888-4, at 
which were present a lot of us visionary chaps— 
about all there was at that time except touch- 
me-not Edison Co. There was present: Brown, 
of the Western Electric Co., who thought his 
company’s interests would be enhanced; Sperry, 
who was sure the Sperry Electric Co. would be 
boomed; Bowen, who talked towers, and talked 
them high. Terry and Reed wanted to talk toa 
convention upon the safety of Underwriters’ 
wire, Hammett upon the steam engine, Bullock 
upon the existence of the Brush Electric Com- 
pany, and your humble servant wanted a con- 
vention to talk to on the advantages of the 
Weston shunt wound are dynamo for series arc 
lighting. 

The Convention took root from that small 
planting, and all the world knows what it has 
done, how the various hotels in the Convention’s 
perambulations have profited; how the railway 
companies have been struck for special rates, 
with Pullman buffet car attachments; and how 
those gilded, mirrored, mahogany and cut glass 
equipped parlors could betray secrets would 
they but speak; and how, incidentally, electrical 
information and science have been disseminated. 
I have attended some of the Conventions—why 
need one attend all? Human capacity has its 
limitation. I was full. Others are capable of 
absorbing more intellectuality, general informa- 
tion and other things than I. To all sach I 
would say most emphatically, attend the National 
Electric Light Conventions, all of them. 

When I was born in Wyoming County, State 
of New York, along in the thirties, within hear- 
ing of the roar and thunder of Niagara (when 
the wind blew right), no one dreamed that within 
the period of a single genoration the festive mule 
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of the tow path near our back door would wink 
his starboard eye and make his politest bow to 
the shining trolley that was doing his work by 
the forces of the mighty cataract, forty miles 
away, through the mediam of subtle electricity. 
Grand thought—the Convention should grapple 
with it. Yours truly, C. C. WARREN. 
Chicago, Jan. 22, 1895. 


Personal. 


H. T. Edgar, secretary and {general |manager, 
and Oscar Turner, purchasing agent, of the 
Georgia Electric Light Company, at Atlanta, 
Ga., will be at the Cleveland Convention of the 
National Electric Light Association as represent- 
atives of the Cotton States and International 
Exposition, to be held at Atlanta, Ga., September 
18th to December 31st. Mr. Edgar and Mr. 
Turner propose to make a trip through the 


North, taking in the principal cities, where they 
will confer with the supply houses and electric 
companies relative to exhibits at the Exposition. 
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How the Association Was Organized. 


The First Meeting. 
The formation of the National Electric Light 
Association was due to the efforts of Mr. George 
S. Bowen, then president of the Elgin Electric 
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Light Company, who, in November, 1884, wrote 
a letter to the Electrical Review, outlining the 
proposed plan which first attracted general atten- 
tion to the subject. 

The parent companies at ‘first, especially the 
Brush and Edison, opposed the idea, but their op- 
position was not sufficient to dampen the ardor 
of those with broader minds. 

The first meeting to discuss the formation of 
the Association was called by Mr. Bowen, and 
held at the Grand Pacific Hotel in December, 
1884. The following were among those present: 
Geo. 8. Bowen, president Elgin Electric Light 
Company; C. C. Warren, Western manager 
United States Electrio Lighting Co.; Elmer 
Sperry, electrician Sperry Electric Motor and 
Car Brake Co.; W. A. Hammett, Western mana- 
ger New York Safety Engine Co.; J. H. Reed, 
with Electrical Supply Co., Chicago; F. 8. 
Terry, manager Electrical Supply Co., Chicago ; 
C. A. Brown, Western Electric Co. 

At this meeting Mr. Geo. S. Bowen was ap- 
pointed chairman and John H. Reid secretary. 
There was but one other meeting of those in 
charge of the preliminary work, and this was 
held in January, 1885, when it was definitely de- 
cided to hold a meeting in Chicago at the Grand 
Pacific Hotel, and a date was named and a com- 
mittee was appointed to prepare and issue an invi- 
tation, this committee being composed of Elmer 
A. Sperry, Geo. S. Bowen and F. S. Terry. 

The first meeting was held at the Grand Pacific 
in February, 1885, and Mr. Geo. S. Bowen was 
chosen temporary chairman, and afterwards Mr. 
Frank Morrison, of Baltimore, was elected first 
president. 


Following is a copy of the minutes of the first 

meeting : 
CHICAGO, IIL, Feb. 6. 

At a meeting of electric light representatives, held at the 
Grand Pacific Hotel, Chicago, on the evening of February 
3d, presided over by C. A. Brown, of Western Electric Co., 
resolutions were passed that the chairman appoint the 
following committees : 

Committee of Arrangements. 


Geo. S. Bowen.........-...006.- Van Depoele Elect Mfg. Co. 
C. C. Wär ren United States Elect. Lighting Co. 
E. B. Palmer........ Sperry E. L. Car Brake and Motor Co. 
Geo. L. CrOos8mM8an......s.s.sssssoscs. Thomson-Houston Co. 
rr; tase eas: deanai Western Electric Co. 


Wm. A. Hammett..The New,York Safety Steam Power Co. 
Committee of Invitation, 


E. Sperr Sperry E. L., C. B. and Motor Co. 

F: 8. DOVES sic ste citer nien aea The Electrical Supply Co. 

Geo. S. Bowen............. ccc cee ees Van Depoele E. Mfg. Co. 

Finance Committee, 

M.A. Knapp................ Railway Telegraph Supply Co. 

e as aiea Badger Electric Co. 

M. A. BUCKICS v.cueicawi coves .... Excelsior Electric Lt. Co. 
Treasurer. 

W. A. Kreidler . . Western Agt. " Electrical World.” 
Secretary, 

e! The Electrical Supply Co. 
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Notes. 


London 


(From our London Correspondent.) 


EUROPEAN ELECTRICAL EXHIBITIONS. 


There are to be at least two good exhibitions 
in Europe during this year. One of these will 
be at Vienna in May, and will be devoted to all 
classes of machinery and apparatus employed in 
connection with agriculture and ite branch in- 
dustries. 


Electrical apparatus is to have a special prom- 
inence, and it is to be hoped that as a result of 
this exhibition there will be developments in this 
department of the electrical business. The ex- 
hibition will only remain open for about a week, 
so it can hardly be expected that exhibits will be 
sent from a great distance, and without articles 
from England and America it will be a poor 
show. 

ELECTRIC TRACTION. 


The tardiness with which we do things over 
here becomes every day more wearying, and 
these remarks specially apply to our backward- 
ness in adopting electric traction. There are al- 
ready obstacles enough placed in the path of the 
electrical engineer if he dares to think of even 
suggesting electric tramways or railways, but the 
London County Council have now made it all 
the harder. The London United Tramway Co. 
wanted to abolish horse traffic and were intend- 
ing to install the overhead electric system overs 
portion of their line. Of course they had to 
apply to the County Council for powers, and on 
the 29th inst. they refused their permission. 
Some of the labor members thought the blue sky 
would be hidden, the streets disfigured, people 
use the lines as clotheslines, and the kites of 
playful lads would attach themselves thereto. A 
host of foolish statements were made and the 
minds of the councillors convinced that an over- 
head electric tramway must be a most outrageous 
thing. Thus, what would have been a most in- 
teresting, important and progressive work of 
British electrical engineering is for the present 
shelved. The London County Council is a body 
professing to care for the laboring classes, and 
by this unwise decision they have prevented an 
extensive piece of work being carried out. 

The Dublin United Tramways Co. are of opin- 
ion that horses are out of date, and have accord- 
ingly resolved to abolish them over a portion of 
their system and adopt electricity as the motive 
power. 


The Man Who Started First. 
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Mr. MARCUS NATHAN. 


(On Friday, Jan. 18, Mr. Marcus Nathan, whose portrait 
Is printed above, rushed into the office of ELECTRICITY In 
breathless haste, travelling bag In hand, and wanted to 
know If he had time to get a shave before the departure of 
the Cleveland Convention Special. Mr. Nathan, alwaysup 
to date, Is here.] 
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Dallas ex.) Electric Co., lst mort 800, 0 . Andover Electric Company............ $28,000 $30,000 : $5,000 
„d mort. 100. 000 400,000 b 1.000 UU— —‚ä Atlanta Cons. Street Rall way... 2,058,000 000,c0? $161,000 W 
Dayton Electric Light Company... 420,000 600,000 00 ... Badger Electric Company, Lid 90,000 78,000 75 000 65,700 
avenport P. and Lt. Company....... dente 00 . 4. 50,000 Binghamton Gen. Electric Company. 267 ,000 400.000 78-000 ; 
Decatur Land imp. aud Furnace Co... A Taen 8, 750 Bloomington klectric L. company. : 123,700 115.600 
Des Muiues Falzen Light Company... 40,000 186,840 eves. 92,420 Brockport Electric Company.......... es T 3535 5.500 
Dillon General Electric Company 8 40,000 . 40.000 Butte Gen. Electric Company 421,000 600 000 400,000 
Dubuque Light and rractivu CO. 850,000 600,000 10,000 459,500 Canton (N. Y.) E. L. and P. Co ; 18,000 f 5,000 
Kantone at T Bici nio Co Me Vernon 128,900 250,000 „„ 86.425 Charleston (Ill.) T.-H. E. Company 30.000 40,000 80,000 hie 
dison K. Ilum. G, Altoona, Pa .... —— 164. 50k 10.000 Citizens’ E. L. and P. Co., Houston 200.000 200,000 84,000 ix ee 
Edison s. lium. Co. Br ouklyn, N. A0. 500,000 1,500,000 /ꝶ%G6hö0H;”.rñ 8.300 Cuy E. St. Ry. Co., Lit tie Rock. 600,000 500,000 b 800,000 609quü: 
Edison E. Ilum. Co., New Tork... .. 3, 562,000 7,983,000 paths 700 300 enen 16D, PIECTHS dar eae Jra 103,090 5 9005 WOOS. 
Edison k. Llum. Co., New Brunswick. 45,500 42.700 9.500 Cumberland E. L. and P. company 400.000 500 000 285,000 1 
Edlsou E. lilu. Co. Newburg, N. Y.. .000 60.000 29,650 Dallas Electric Company. 1a ũ1ũ1ͥ 800.000 b 100,000 
Edison E. ar. Co., Paterson, N. J... 196,600 711600 31.500 55 N ve 2d 100,000 400,000 O 
u L. „Co., Erie, Pa......... 13,000 900.000 — : To ‘ 000 100,000 ũ ů„ꝓH:„ob  .... 
Falcon K 32 d b. Co. Kanas Cie EA 888 230.600 . P 8 Detroit E. L. and P. Company . i : 5 0 100, 000 
son L. and P. Co., York, Pa. 21.500 146, „ö 13.200 .. 22.004 600 433.500 201.800 
Elgin City (Il.) Railway Company.... 186.000 350,000 C ᷑I cr 40,000 de ‘Gas and Kiectric Chu pan) pa 230.000 3 30.000 g 5 
Essex County Elec. Co., Orange, N. JJ. 125,000 m4 5.000 Edison E. IIlum. Co., New Orleans.... 000 200.000 200,000 ; 
1 pua N. W. Ry. Co., Fair- 555 2.1 E. ium. Co., Paterson, N. J.. 194,500 711,600 a 40,300 
» Wash........ b b e . L. and P. Company, Syracuse 750, 000 800. 000 888,000 0 
Fargo Gas and Elec. Uo., Fargo, Pg... nee 20.000 kigin City (Ill.) Hallway Com) any. 186,000 250,000 150,000  ..... 
First Cincianati Edison K. itum. CO. _........ 50,000 seee 8.700 Frawingham Klectric Company....... 50,000 80 000 f 45,100 
Fort Dodge G. L. and P. Co............. 17.500 50,0 00900 42.500 Fulton R. L. and P. Company......... 80.000 80.000 ee 67,500 
Fort Clark Street Railway Co 250. 000 252,500 177,750 Goldsboro E. L. and P. Company 15.000 25.000 b 15,000 24.800 
Framlugham Gas, Fuel and P. Co..... 75,000 75, 0 500 Hartman Gen. Electric Co., Duluth... 000 860 800 275,000 
Geneva “Brosh E; L, sid. Ps Co., Hudson E. L. Company. Hoboken 500.000 500.000 500,000 ioe 
Geneva, N. . U—õ—W4—ͤ—ẽͤů ͤõũ„ 555. ꝗ —KL— 100,000 ss an 10,000 Jacksonville E. L. Company. 79,000 30,000 8,000 9,90, 
Georgetown Water Company 3 aes b 5,000 %(o) . Jackson (Mich.) E. L. Works 60,000 50.000 84.000 1 
Glens Falls PE and P. Company..... 10,000 35,000 eee 550 Jamestown E. L. and P. Company 50,000 75.000 50,000 ———— 
Goshen L. a P. Company — 14. 0000 100 Jenney E. L. and P. Compan 7 148.500 50.000 10,000 nites 
Grand Rapids Edison Light Company. _........ 148,485 «seen 29,000 Kingston (N. Y.) Electric Company.... 289,500 236,350 b 178,000 105, 000 
Greensboro K. L. and P. Compangg/z ... b 2, 500 Knoxville Schuyler Kk. L. and P. Co. 20. 000 Saat 20,000 ' 
Grinnelt Klectric Company............ — W. 0oo0o 1.000 Knoxville E. L. and P. Co. 000 f 10,000 ͥli:7!// 
a Hackensack (N. J.) E. Lighting Co... eak 60,000 a 59.600 Lancaster (N. H.) E. COCOCq...ĩ sap 18,000 brat 11,000 
Hoosac Valley Street Ky. Company... 50,000 50,000 800 Lee (Mass.) Electric Company......... 15.000 20,000 ͥͥ 19.400 
Huntsville Electric Light Company... ic 2.800 Leicester (Mass.) Electric Company... 20,000 25.000 22,100 
Hyde Park and Dedham street Kk/N7/)..f. reee 7,960 Leominster (Mass.) E. L. and F. Co ' 50.000 ..... 11,000 
Hollister L. and P. Company. „ ee 250 Louisiana E. L. Company.............. 728,000 426.000 485 ,000 212,500 
Jackson L. aud P. Co FFC 150, 000 100.000 88,000 25.000 Macon Cons. Street Rallroad Coo. 300.000 490.000 800,000 — 
Jacksonville E. L. Company........... 7¥,000 90.000 = ese. 100 Manhattan E. L. Company, Ltd....... 900.000 1.500. 000 182,000 
Johnstown (Pa.) E. L. Combaur 21.000 78,000 : 18,600 Memphis Lt. and P. Company......... 400,000 150,000 292,000 at 
Kansas City sub. Belt Kallway........ 1.750.000 2,554,210 — . 80 Middleboro Gas and klectrie Co 80.000 80.000 88 75.900 
Kansas City, Pitts. and Gulf Rt. b 3,500 1750 Millb.ry Electric Co., mtg. note...... 16,000 15.000 aaa 8,500 
Keokuk E. Street Ry. and P. Coo. 40,800 McGavock and Mt. Vernon H. R.R. ; f 
Kingston (N. Y.) Electric Company. 239,500 236,850 7,000 ee Co., Nashville q . 700, 00 b 80,000 
Knoxville (Tenn) Street Railway co. b 6,000 Narragansett Pier E. L. and P. Co. 80.000 60,000 80,000 1,900 
Larrabee E. G. and P. Company.. . 16,500 Natick Electric Company.............. 35.000 40,000 m 87.500 
Lee Electric Company..............0.6. 15,000 20,000 D 11, ¶% ·ů09 ~—,....... New Omaha T.-H. Electric Company. 400,000 c 600.000 oew ..... C 300,000 
Little Falis E. L. and P Company.... ors 0 ein 2,500 t 10 “ || uae p 808.000 ; ‘ 
Los Angeles Electric Rall way. 8,000.000 ꝙ¶t1%ö̃ 41,0 North River E. L. and P. company 307,000 400,000 b 250,000 nee 
a Macon (Ga.) Cons. St. Ry. Co......... 300,000 490.000 0 490,000 North Shore Electric Company........ 75.000 125,000 b 72,000 120,800 
Maohattan E. I. Company............. 900,000 1,500,000 52,000 ꝶ 1 Orange( Mass.) E. L. Company 45.000 45.000 4,000 eae 
Madison City (Wis.) Katlway Co.. „ 22,000 ꝶ it Oshkosh E. L. and P. Company........ 100, 000 21,400 b 82,500 6,600 
Martha's Vineyard Street Rallwaꝰyyrrr r . 2,890 People's E. L. and P. Co., Oswego..... 110,000 110.000 84,000 
Marion Water Supply E. L. and P. GGO0o0o . .. b 5,000 Peninsula E. L. Co., Detroit........... 600.000 600,000 5,750 3 
McKeesport L. Company.............. % o 8.900 Portland (Ore.) Gen Electric Co....... 1,850,000 c 2 000,000 28.000 1 8 
Metropo tan St. Ry. Co., Macon, Ga. » 60,000 100,000 b 45.000 100,000 se 5 2952695 30* 6992695 „„ p 1,250,000 55 
P 8.588.000 5,000.00 x 825,000 8 8 Rappahannock E. L. and P. Cossee O id % 0 % 5 000 
a 5 ) G. . ; . 00 0% Rome Gas L. Company, ist Mort....... 7. 0-0 
Monongahela E. L. and P. Co 15, 000 b 15,000 ve 8 aP í 2d Mort....... 385 oe ee E 
Napa T.-H. COmpany.......escsecess.e Siss 388, 5004 38,500 i i s: 3d Mort....... 42,5000 
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Saginaw E. L. and P. Company........ 50,000 50.000 b 50.000 aaa THE ELECTRIC CORPORATION. 
Sexahore E. ky. Co., Asbury Park..... 200.000 200 000 b 381,000 8 A 
Springfield (Obio) L. and P. Company. 125,000 200,000 122,000 200,000 = 
Standard L. & P. Co., Montpeller, Vt.. 43,500 : 3 — Cc 2.500 ISSUED. HOLDINGS. 
* sa 5 UDF j= — — —§ senee 8 NAME. LA 
St. Paul and White Bear Railroad. 200,000 200,000 125,000 aus ~ í 
St. Johnsbury Electric Company 20.000 50,000 ——..... 6,000 Bonds. Stocks. Bonds. Stock 
eee ee ee Oe 
Topeka Railway Company............. 1.100.000 1,250.000 108,000 ..., Chattanooga E. L. Company.......... $150,000 $100,000 $16.000 : 
T.-H. Electric Co., Augusta. Ga. 80 000 100.000 2... 17.100 Chicago aud N. 8. Street Railway..... 1.500.000 650.000 200,000 ss. 
ve: E Com any, 5 . 600.000 1,000,000 5 gene 700 Citizens’ Gen. E. Co. Loutsville, Ky.. 00 5 700 — c $47,000 
ca Bel: Line Street Railway ko : 9 5 f i 5 : 3 ee ee 
Wocdstock Electric Ry. (o., Waverly. 353 90,000 Rp cone 0 E company. Birmingham.... 354.000 501,000 b 119.000 
Wermouth L. and P. Company 75.000 75.000 75.000 81,800 oncord L. W. and P. Company........ 400. 000 c 800 woo o 
Wi: ona (Wis.) Street Kallway Co..... 170,000 200.000 100,000 2 n „„ „„ p 100,000 2 ous 
Youkers (N. Y.) E. L. and P. Go 187,000 200,000 aan 24.000 1 NE a e TS 700,000 aa ,000 98 
In hands of Recei rer. IIlloulstana E. L. Co., New Orleans. 728.000 426.000 148.0ooõ ũ 
b ERTEN ee Portland (Ore.) Gen. Elec. Company... 1.850.000 e 1800 ga 
c Common stock. os s ‘s ares A NaS p : 0000 
p Preferred stock. b Defaulted. = 
„FF a D A ee ie ee ore c Common stock. 
STREET RAILWAY AND ILLUMINATING PROPERTIES. p Preferred stock. 
8 I88UED. HOLDINGA. THE PHOSPHORESCENT LIGHT. 
„ ak ae — D 
Bonds. Stocks. Bonds. Stocks. 
ise ae Š ee ariii un Iu response to an invitation from Mr. E. J. Wessels, vice-president and 
Atlanta Cons. Street Rallway Co 058. 000. 000 ; 
Amsterdam Street Railway Co. 170.000 250,000 9000 sd... secretary of the Moore Electrical Company, a party of about a dozen 
Austin Rapid ‘Transit Company....... „ ea 5.900 . notable electrical experts assembled last Tuesday evening at the laboratory 
Auburn E. L. Company. 150.000 150.000 4,000 y snes 
Auburn City Railway Company....... 200,000 50,000 15,000 15 500 of the company at Harrison, N. J., to witness a confidential exhibition of 
Bennington W. L. and E. Companuyꝝ t.. : X A 3 2 y 
Birmingham Ry. and Electric Co.. .. 1.11.0 2141.000 175.000 175,000 some results obtained by Mr. D. McFarlan Moore in the line of phosphor 
VV 5 908 yt 99.999 a 555 escent lighting. Tuis opportunity was one which few who were so 
Buffalo Gen. Electric Co. ad 1,900,000 1,900,000 ...... 250,000 fortunate as to receive an invitation could resist, and all were well repaid 
charote(s 0 K 1 e 25.000 50.000 895 .... for the trouble by the most interesting and brilliant display of the ‘‘ new 
Ch E L Company 40 ee con T ee 980 light“ which they witnessed. As to the technioal details of the apparatus 
Chester E. L. and P. Company......... 35.000 foes Ge 13.200 employed the lips of the visitors are sealed for the present, but we believe 
Citizens’ Ger. Electric Co., Louisville. 235.000 c 300 Rees eee E iolati fid in the followi tline: 
5 Mf A a 1 p 67.850 100, ů DI we are violating no confidences in the following ou : 
Cleveland Gen. Electric company 404,000 7 500.000 bd c 150,000 The invited guests, after having assembled at the laboratory, were first 
Cons. E. L. Com any, New York... 8 100.050 15700 10.000 “ITD shown through the extensive establishment and then ushered into a small 
ons. K. L. CO., Burlington, vu. ` ‘ WO  ...... $ . : 
Consumer; L and P. Co. Little Rock: ‘000 75.000  ...... 45.50 room where chairs had been provided and where Mr. Moore explained the 
5 ene) ne eth te . 5 8 8800 39000 900 general principles of his method and then illustrated its practical working. 
8 10 1 . 1 p 100,000 „ „ He said in substance that heretofore the results which he was about to 
Cumberland E. L. & P. Co., Nashville. 400.000 500.000 15.000 230,000 ; . : 
Dayton E. L. Company 420.000 600.000 100,000 310.000 show had only been accomplished by means of extremely high potentials 
Detroit E. L. and P. Company... ..... 850,000 > 99005 no oo and frequencies. These involved either very expensive, specially con- 
Dubuque L. and H. Company 850,000 600.000 70.000000 . structed alternators, or large induction coils, condensers, eto., which 
East Oakland (Cal.) St. Ry. Co........ 73,500 161,000 ,000 3 
Edison E. Ilum. Co, Altoona, Pu.. 164.50 15.000 would cost hundreds or thousands of dollars to construct. He proposed to 
Kainon piece Mum: 885 59 ei 100,000 8800 et show that these same or similar results could be accomplished by apparatus 
Edison Elec. iilum. Co., Lancaster, Pa. ; 652 G0 aa gap „ 2.600 that would cost but a few cents, and which was ideal in its simplicity. 
son Elec. Ium. Co., New Vork 562. „ ; . . r- 
Edison Elec. Illum. Co., New Orleans. 500.000 "200,600 50,000 8 The energy used in most of the experiments which followed was the o 
gaiton 1 85 en ee Balerson. N.J. 196,500 711,600 as 15055 dinary 110 volt direct current, modified for his purpose by the introduction 
. um. Co., m nini << brereie wis Haesen | e te.etece ave s é . . 8 8 r P : 
Katson Titum; Co., Scene 700,000 185.400 300,000 330,000 in series with the lamps of the little vibrator” which constitutes 35 aah 
POD Eler THIM. CO te a a Ver ies iarum i ne ; of his invention. In the earlier stages of his work he had supposed tha 
Edison L. and P. Co., Kansas City. 280,000 26,500 = 
Edison L. and 9 Ce 7 5 Rae : 955 e 300 one of these vibrators would have to be attached to each lamp, but he had 
. oe n — U 9 9*2*2c oo y 9 e ° . ° 
Edison, E. I. Co., A N. o „ 1 2.20 found by experience that this was not necessary, and that the insertion of 
Pane 7855 i 5900 9000 000 95.000 a single instrument, the whole of which could be carried in the vest pocket, 
Forest City u. L. & P. Co.,Rockville, Ill. 55 ao 0 2000 in the supply mains, was sufficient for all the lamps supplied therefrom. 
Ft. Clark Street Railway Company.... 280,000 252 500 ren P 0,000 The lamps shown, of which there were a variety of forms, were 8 
ulton E. L. and P. Company.......... f i i ENE : f : ; wo 
Georgia E. L. Company, Atlanta. 42.000 501.000 31.000 81,400 condensers. They were ordinary incandescent lamp bulbs into whic 
ro 1 Roa: aa Bier TO 750,000 800,000 983 ree plates separated from each other had been inserted—one connected with 
Hudson E.L Company, Hoboken...... 500,000 500.00) 0” 2284000 the positive and the other with the negative side of the circuit. The bulb 
Laana DOIN e 409.000 909000 . 50. 00%/ Was then exhausted, and when the terminals were connected into the cir- 
Jenney 185 and P. Co., Ft. Wayne... 148.500 280 990 28,000 97.350 cuit, acting inductively upon each other, produced the most beautiful 
ingston (N. Y.) Electric Company.... ` ` PART 850 ; 241 . 
Leroy Gas L. Company...... R 20,000 25.000 6.0000 phosphorescent effects. The plate connected with the positive side of the 
Titi ROER L ana Company 1050 rape 10099 ae circuit was always far less luminous than the other, but in several cases 
Manhattan E. L. Company. aoig 900,000 1,500,000 10.805 230,000 there appeared a beautiful flame-like excrescence—in one instance fully 
Milwaukee Street Railway Sen aes 8,536,000 5,000,000 600.000 sis age half an inch long and covering „ 5 1 ne ee inch. ices 
nneapolis Gen. Electric Company.. . . presse. 8 wae ; i chief li o came from 
North River (N. Y.) E. L. and P.Co..-. 307.000 400,000 ·ꝛbœUn 177.667 flame seemed to be nearly white, but the chief light c i STRME al 
North Shore Traction Company. c 2,000 000 anena c 100,000 the other plate and resembled closely the familiar Geissler tube effects only 
9 8 e e eee p 4,000, . ony: 
New Omaha T.-H. E. Company. . 400,000 ¢ ‘Boog p 50.000 more brilliant. — hace — ae 
p n er Panan omei ase When one of these lampe was burning everyone in the room could be 
Newport (R. I.) Ilum. Company....... 182,400 200. 000 5, 000 bi dae : hoes F 
Orange Electric Li nt Com any. 45.000 457000 21.000 Shea distinctly recognized, the shadows on the walls were visible, and nonpareil 
Owatonna (Minn.) Electric Company.. ,000 à 5.000 esses ; ; 
Paris (III.) G. I. and C. Company. 15,000 see ee 15,000 a type easily legible a few feet away from the lamp. 
ANRA pie e z 8 e 000 = The inductive surfaces were not always true planes, but more often were 
People's E. L. and b. CO., Oswexo,N.Y. 110.000 110.000 4.000 . spirals of iron wire, sometimes with their axes concentric, sometimes ec- 
POL SNE OPE) ede Be COmpany nae eee 125000 1 S 1 centric. In other lamps a plane surface faced such a spiral, but in all the 
Queen City Railway Co., Dallas...... 850.000 400,000 192 000 gs ee ee ; ial] same. 
ueen City E. Ry. Co., Marion, Ind. 75,000 © 150.000 60,0 ᷣ ͤ nm effect was essentially the , 
K 10 ve eek: ea Pr As to the energy consumed Mr. Moore was unable to give any very 
5 e e. * e . 
Romeo G. L. Company, i 5 10 „ 1 ... definite information, but in proof that it was small he produced the same 
3 He 3d Mort........ 42,500 100,000 36,500 ) ith less brilliancy, when Lis source of energy was, ist, 8 
Ross Park Street Railway, Spokane.. 40.000 125.000 40.000 results. th ugh with y, gy was, ist, : 
Scranton nun i. and. P. Company... 186,000 1097000 80.000 165.500 Grenet (bi-chromate of potash) cell; 2d, a small cell of dry battery, an 
O. Suburban Ry. Co.. Kansas Vassa 00, ; ` ’ : 4 : ; : : 
Tacoma Rallway and Motor Company. 1,250,000 750.000 200,000 1 finally a little chloride of silver cell not more than an inch in diameter and 
ien GAS ooo acon Ce eine 
Thotngon-Houston E. Co., New York. ; 600,000 1,000,000 325,000 5.500 Mr. Moore closed the evening’s entertainment by showing the adaptation 
iind 0) son lum. company.. š 92 3 50 : ! : 14 ; 5 
Toledo (Ohio) Electric Company........ 194.0⸗o e 60.000 105,000 Of his method of electrical control deseribed in his paper before the Insti 
. r womenly. e... 25,000 43,000 14,500 n tute on September 20, 1893, to the turning down of incandescent lamps. 
Utica Belt Line Kallroad Company 12 000 55.000 17000 76,000 By this exceedingly simple and inexpensive means he showed that lamps 
atauga L. and P. Company : i 7.0 fake ; . . ; 
Washington W. P. Co., Spokane... wees 29. %% Could be reduced to low candle power quite as efficiently on direct currents 
Woodstock (Ontario) E. L. and Ry. co.. 18,000 00 as on alternating currents. 
Yonkers E. L. and P. Company........ 187,000 200,000 0 After this most enjoyable demonstration, and congratulations to Mr. 
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Moore and Mr. Wessels, the party, much pleased and instructed, returned 
at a late hour to New York. 
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LEGAL NOTES. 


The Intorior Telephone Company, on February 
12th, commenced suit in the United States Cir- 
cuit Court for the Southern District of New York 
against the Tucker Electrical Manufacturing 


Company, of 14 Whitehall street, and against 
James R. Strong and Thomas McCoubray, as in- 
dividual co-defendants, for the infringement of 
Colvin patents Nos. 513,305 and 524,524. 


The Campbell Electric Supply Company, 104 
High street, Boston, has made an assignment, to 


close up the business, to R. A. Stewart, treasurer 
of the company. 


General News. 


What is Going on in the Electrical World. 


Bridgeton, N. J.—The electric nent plant at 
Woodbine was destroyed by fire on the 9th. 


Biloxi, Miss.—A pplication has been made to 
the council for a franchise for electric street cars 
by E. G. Burklin of Vandalia, Mo. 


Topeka, Kan.—An act is before the Senate 
making appropriations for tbe erection of a 
boiler house, electric light plant, ete., at the 
Girle’ Industrial School, at Beloit. 


Fall River, Mass.—At the last meeting of the 
poor commissioners the advisability of maintain- 
ing an electric light plant for the hospital was 
discussed, but no action was taken. 


Hastings, Neb.—A franchise has been granted 
to the Hastings Electric Light and Power Com- 
pany giving them an exclusive right to furnish 
the city with electric light for ten years. 


Cohoes, N. Y.—President Weldon of the 
Cohoes City Railway Company states that bids 
for the construction of the road will be adver- 
tised for shortly, and that work will begin early 
in the spring. 


Boonsboro, Md.—The Boonsboro and South 
Mountain Electric Railroad Company has been 
granted a charter and its capital stock has been 
placed at $30,000. The road will be completed as 
soon as practicable. 


Fairmont, W. Va.—A movement is on foot 
here to build an electric road from Fairmont to 
Riversville by way of West Fairmont, Monongah 
and Barneville. The road is to cost about $100,- 
000 and will be 15 miles in length. 


Cleveland, O.— Mayor Blee is considering the 
advisability of the city establishing an electric 
lighting plant of its own to furnish light for the 
city hall, the public library, the central police 
station and the central market. 


Boston, Mass. — The annual report of the 
Edison Electric Illuminating Company of Boston 
for the year ending December 31. 1894, gives: 
Gross earnings, $628,206, increase, $34,318; net 
income, $317,164, increase, $54,913. 


Kenosha, Wis.—A communication has been 
received here from Manitowoc asking this city to 
co-operate in the matter of securing a law from 
the present Legislature giving small cities the 
right to own and run their own electric light 
plante. 


Mississippi City, Miss.—Messrs. Bennett & 
Cahel, concessionaires, are making efforts to get 
up a stock company among citizens of the Gulf 
coast for their proposed electric road between 
Pass Christian and Biloxi, a distance of twenty- 
two miles. 


St. Louis, Mo.—The Republic has published 
a table showing the market standing of the street 
railways of this city, which it is understood are 
to be consolidated under one corporation. The 
total capital stock is $13,962,000; vonded debt, 
$16,050,000; miles of track, about 290. 


Columbus, Ohio.—Managers Whiting, Hay 
and Apthorp of the penitentiary board, 1n con- 
nection with Adjutant General Howe, have been 
appointed a special committee to make prepara- 
tions for the construction of the electric light 
plant at the penitentiary for which an appropria- 
tion of 922,000 has been made. 


Bridgeport, Conn. — Col. N. H. Heft, presi- 
dent of the Bridgeport Traction Company, is to 
have complete supervision of the installation of 
electricity on the Nantasket Beach division of 
the New York, New Haven and Hartford Road, 
if the experiment proves successful. He is at 
the head of the company’s electrical department. 


Albany, N. Y.—Among the bills introduced in 


the Senate last week was one making tlie wages of 
gripmen, motormen, drivers and conductors $2 
a day; in the House, fixing day telegraph rates 
at fifteen cents for ten words and one-half cent 
for each word extra; and the night rate at fifteen 
cents for twenty words and one-half cent for each 
word extra. 


Carrollton, Ill.—Hiram M. Howard, repre- 
senting the National Electric Company, has been 
here talking electric lights. Mr. Howard is not 
looking for a twenty-year franchise, but wants to 
put in an electric lighting plant to be owned and 
operated by the city. Such a plant, he says, 
would cost $10,000, and could be run economi- 
cally in connection with the waterworks plant. 


Hartford, Conn.—The Hartford Street Rail- 
way Company has created two new offices, those 
of vice-president and general manager. The di- 
rectore have elected Samuel G. Dunham to fill 
the office of vice-president and Electrician 
Norman McDonald Crawford has been elected 
general manager. President E. C. Goodrich will 
continue to have general charge of the manage- 
ment of the road. 


Brooklyn, N. Y.—The Edison Electric Illum- 
inating Company's annual report for the year 
ending December 81, 1894, shows gross earnings, 
$421,078.83 ; operating expenses, $189,316.88 ; 
net earnings, $231,746 95. The income from ali 
other sources was $36 529.78, which, added to the 
net earnings, is $268,276, from which must, be 
deducted $44,870.71 for general expenses. taxes, 
etc., leaving the net income for 1894, $223,406.02. 


Lynchburg, Va.— L. P. Rodes, city engineer, 
advertises for proposals for the complete erection 
and equipment of an electric lighting station 
for this city. The proposals must be submitted 
not later than Feb. 26th and must be accompa- 
nied by a certified check for $500 made payable to 
the treasurer of Lynchburg, Va. Any informa- 
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Paterson, N. J.—The absorption of the six 
electric railway companies of the Morrisse system 
formed under the traction law of 1893 was com- 
pleted on the 11th inst., and the united companies 
will hereafter be known as the New Jersey 
Electric Railway Company. Its lines will extend 
from Singac to the Hudson River, passing 
through Passaic, Bergen and Hudson counties. 
The company has executed a mortgage to the 
Mercantile Company of New York as trustee for 
the bondholders for $8,500,000, and the mortgage 
has been recorded. 


The Handling of Coal and Ashes at the 3d District Station 
of the Edison Electric Illuminating Co., 
Brooklyn, N. Y. 


The C. W. Hunt Company. 45 Broadway, New York City, 
has been prominently identified with the development of 
coal handling machinery and installed the apparatus for 
that purpose in use at the Third District Station of the 
Brooklyn Electric Illuminating Company, at Pearl and 
Gwinnett streets, that city. 

This station (Third District) is situated at some distance 
from the coal wharves, and the coal is delivered by 
wagons. It was necessary to take the coal from the 
wagons, Carry it to the furnaces, and also to remove and 
dispose of the ashes. 

The coal 1s now carried from the hopper underneath the 
sidewalk to the coal tanks above the boilers by a conveyor, 
which, upon its return, passes underneath the ash-pit of 
the furnaces and carries the ashes to a bin, from which 
they cap be drawn at will for removal. 


The conveyor consists of a serles of gravity buckets 
pivoted in a double chain, and the whole system 1s carried 
on self-lubricating wheels. The buckets are so pivoted in 
the double chain that the force of gravity keeps them 
always in an upright position whether full or empty and 
no matter how tortuous the track over which they are 
drawn. 

The material is carried to its destination by a single con- 
veyor in a horizontal, vertical or angular direction, all of 
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C. W. Hunt Coat CARRYING APPARATUS. 


tion desired can be had on application to David 
E. Evans & Co., No. 7 Harrison street, Balti- 
more, Md. 


Philadelphia.—The 7imes says: The elec- 
tric surface railways could scarcely have been 
subjected to a severer test than was furnished by 
the recent storm, which was hardly excelled in 
severity by the famous blizzard of March, 1888. 
In all fairness it must be admitted that they stood 
this severe test extremely well. completely 
demonstrating the superiority of electricity as a 
motive power in a driving winter storm to either 
horses or cables.” 


Gouverneur, N. Y.—Electric lights for this 
town are to be supplied_from a new plant erected 
by the Oswegatchie Light and Power Company 
at a point in the Oswegatchie River about one 
mile above Hailesboro. Mr. A. L. McCrea isthe 
general manager of the company, and under his 
direction and tbat of A. J. McDonald the water 
power attainable has been utilized to the fullest 
extent and is expected to drive three dynamos, 
one of which is already in place. 


Syracuse, N. Y.—The minutes of the ste- 
nograpber taken in the reference before William 
Nottingham in the case of Paul T. Brady against 
the city aud the Electric Light and Power Com- 
pany have just been completed and delivered to 
the attorneys in the case. As soon asthe at- 
torneys can look the evidence over they will sub- 
mit points to the referee, who will then make up 


his report, which will be handed to Justice Vann. 


The decision will then be made as to whether the 
temporary injunction secured by Mr. Brady will 
be vacated or made permanent, 


which were utilized in this station. The change in the di- 
rection of the conveyor is made by running around curves 
instead of over sprocket wheels, and the whole machine 18 
noiseless in its operation. 

The power for driving the conveyor is located at the top 
line, and is furnished by a ten horse-power electric motor. 
The operating switches are placed below on the boller 
room floor for convenience in starting and stopping the 
machinery. At this station, when recelving coal at its full 
capacity, the power required to operate the conveyor is 
45 horse-power measured at the switch. 

The coalis drawn from the storage bins ubove the boilers 
into weighing hoppers, from which it 1s spouted to the 
floor of the boiler room at such a distance as to be easily 
shovelled directly into the furnaces. 


The Power Plant of the Baltimore and Ohio Belt Line 
Tunnel. 


The Belt Line road is about seven miles long. It begins 
near Bayview, to the east of the city, and runs several 
miles through deep cuts along the northern edge of the 
city until it swerves around to the Jones Falls embank- 
ment, west of Oak street: It crosses the valley of this 
stream, the tracks of the Pennsylvania Railroad and the 
Baltimore and Lehigh Railroad on a large bridge, and a 
short distance beyond this enters the tunnel which follows 


Howard street through the city to the present Camden 


Station. 

The tunnel 1s 7,430 feet, a little less than a mile and a 
half long, and it cost the Baltimore and Ohio Railroad 
Company between $7,000,000 and $8,000,000. 

Lhe motive p wer for the new electric plant is furnished 
from one station located near the end ofthe tunnel. In 
addition to the traction plant an electric lighting plant is 
found here which will supply about 2,000 incandescent 
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lamps which are placed throughout the tunnel. As there 
will be no smoke in the tunnel. it 13 intended to paint tts 
interior white, and when illuminated by the electric lights 
It will not de necessary to light the lamps in the cars of 
passing trains, as the passengers will find it almost as 
brilliant inside the tunnel as outside in the daylight. The 
generators will be driven by Armington & Sims engines, 
and the steam will be furnished from Improved Root’ 
Water Tube bollers. The boiler room of this plant is most 
interesting and includes the most modern appliances. 


details are of the lates’, such as self-olling bearings, self- 
centering phosphor bronze journal boxes, automatic brush- 
holders and positive belt adjusting ralis. The commutator 
is made of tempered copper, insulated with best quality of 
India mica. The dynamos are compeund wound aud abso- 
lutely automatic under all conditions of load. 

All parts of the machines are interchangeable, and any 
parts proving defective in one year will be replaced free 
of charge. 

The Ber. ard Company are just issuing an attractive 


TEE Apams MOTOR AND Dynamo. 


Twelve ‘ Root” boilers are found arranged in six batter- 
les, three batteries on each side of the room. Each of the 
two flues, which run along the opposite walls back of the 
bollers, carries the heated gases to economizers which rob 
the gases of their heat, and by this means raise the tem- 
perature of the feed water. 

The gases then pass into a fan of the Sturtevant pres- 
sure pattern, which expels them through a short stack 
into the alr. This fan establishes an induced draft, caus- 
ing the air to pass rapidly through the grate bars and 
coal, thus promoting combustion more or less rapid. ac- 
cording to the speed of the fan, which is regulated by the 
demand for steam on the plant. 


As the General Electric Company are relying entirely 
upon the success of this plant for their sale of it tothe Bal- 
timore and Ohio Railroad Company, they did not place 
their order with the boller manufacturers until after they 
had thoroughly tested them in two of their plants in Lynn, 
Mass., which are equipped with this make of boilers. 


A Good Testimonial. 


THE SMITH PREMIER TYPEWRITER CO., 
Syracuse, N. Y., Mar. 8, 1894. 
Onondaga Dynamo Co., Syracuse, New York. 

Gentlemen: The 600 incandescent light dynamo of your 
manufacture that you installed about eight months ago 
for service in both of our factories bas given the best of 
satisfaction. 

We find the dynamo economical In point of attention, as 
it adjusts from a light to a heavy load automatically, 
which reduces the liability of breakage of incandescent 
lamps to the lowest possible minimum. Our engineer 
states that words cannot express the full satisfaction it 
gives. It gathers its load on starting with great prompt- 
ness, and we find the commutator in as perfect condition 
as when the machine first started, with no appreciable 
wear. Yours truly, 

L. C. SMITH, President. 


The Adams Dynamo and Motor. 


The accompanying cut represents the Improved Adams 

ynamo and Motor which the E. G. Bernard Company of 
Troy, N. Y., have been making for some time past. While 
they have not aimed at bringing out any new style or 
type of machine, they have greatly improved on this 
standard type in anumber of details. One of their princi- 
pal features. however, is making the magnetic field out 
of wrought iron forged in one piece, thus doing away with 
any joints inthe magnetic feld and decreasing the num- 
ber of parts, which, from an engineering potnt of view, ts 
of considerable importance, besides making an extremely 
simple, compact machine of high efficiency. They are the 
only makers in America of this type, although a number 
of prominent manufacturers in Europe adopted it some 
years ago. It has the least number of parts of any machine 
at present on the market. 

The insulation is of mica throughout. The mechanica] 


price list and testimonial sheet. I he latter, by the way, 18 
a novelty in testimonials and reads as follows: 

We, the undersigned, hereby certify that we have the 
system of Electric Lighting and Power as installed by E. 
G. Bernard in our factories and buildings for the period 
of time set opposite our names, and time thus far has 
proved all of his assertions and guarantees to be true, the 
Dynamos, etc., having given us perfect satisfaction ; and 
we recommend tbis system to those desiring similar ap- 
paratus. Dated Feb. 15th. Then follows the signatures 
of over 100 of their customers. 


The Metropolitan Electric Company. 


The above company bave recel ved a letter from one of 
their customers that reads as follows: 

“ Metropolitan Electric Company, Chicago. 

“Gentlemen: The bill of goods you shipped me Janu- 
ary 9th just recelved, and to my great astonishment I find 
same to be the very first bill of electrical goods received in 
elght years just as ordered. You did not make a single 
mistake, and the goods came up tn good shape, only one 
32. power candle lamp broken in the entire lot. This is an 
extraordinary circumstance, and contrary to my previous 
experience with any electrical concern.” 

The above shipment contained parts of nearly every- 
thing contained in their catalogue. When it ts considered 
that it travelled over 2,000 miles to reach the customer, 
the company may well be proud of the undertaking, and 
we think the general trade ought to know of it, as the feat 
is said to be unparalleled in the history of electrical sup- 
ply business. 


COMMERCIAL PARAGRPHS. 


The Colburn Electric Manufacturing Company, Fitch. 
burg, Mass., is building a brick machine-shop, and will add 
a boiler and engine house 42 x 40 ft. 


The National Conduit Manufacturing Company have ap- 
pointed Mr. H. F. Tate general Western manager, with 
headquarters at room 642 Rovkery Building, Chicago. 


— ae 
Capt. Willard L. Candee a.u George T. Manson will be 
on hand at the Convention representing the Okonite Com- 
pany, Ltd. 


The Improved Fishkill-Corliss” engine, bullt by the 
Fishkill Landing Machine Company, of Fishkill-on-the- 
Hudson, N. Y., 1s especially well adapted to situations 
where close regulation and noiseless operation is desira- 
bie, and on this account finds a ready adoption for electric 
light and power plants. 


Those interested in the economical handling of coal and 
ashes in electric lighting and power stations should make 
application to the C. W. Hunt Company, 45 Broadway, 
New York City, for a copy of their finely illustrated cata- 
logue, ** Coal Handling in Power Stations.” 


The Abendroth & Root Manufacturing Company, 28 
Cliff street, New York City, are the sole makers of the 
Root Improved Water-Tube Boiler, so generally employed 


nowadays in electric lighting and street railway power 
stations. It has branch offices in the Perin Building, Cio- 
cinnati, O.: Monadnock Building, Chicago, III.: Security 
Building. St. Louis, Mo., and at 8 Oliver street, Bostor, 
Mass. The company will be represented at the Convention 
by Mr. P. M. McLaren. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT 1880BD FEBRUARY 12, 1855. 


BLECTRIC RAILROADS AND APPLIANCES. 


588,861. Electric Locoaotive. Eben M. Boynton, West 
Newbury, Mass. Filed April 9, 1594. 

538,869. Conduit system fur hlectric Railways. Frederick 
S. Davenport, Jersey ville. III. riled Oct. 26, 1994. 
$88,905. Distribution Sy stem for Electric Railways. Wal- 
ter H. Kuight, Schenectady, N. X., assignor to the 
Thomson-Houston Electric Compauy, Boston, Mass 

Filed Nov. 30, 1804. 

534,078. Regulating Device for Car-Motors or Other Elec- 
trical Apparatus. Horace F. Parshall, Schenectady, 
assignor Lo the Edison General Electric Company, New 
York, N. Y. Filed Dec. 11, 1891. 

534,288. Supply System for klectric Railways. Malone 
Wheless. Washington, D. C., assignor to the Electro- 
rs Sa Traction Company, same place. Filed Dec. 


ELECTRIC LIGHTS AND APPLIANCES. 


583,918. Fuse-block and & cket. Frederick W. Mount, St. 
John, Canada. Filed July 16, 1894. 

588,982. Carbon for Arc Lamps. Elihu Thomson, Swamp- 
scott, assignor to the homson-Houston Electric Com- 
pany, Buston, Mass. Filed Nov. 36, 1804. 

534.086. Klectric-Arc Lamp. Thomas Spencer, Philadel- 
phia, Pa. Filed June 6, 1094. 

534,206. Filament for Incandescent Lamps. Thomas A. 
Edison, Menlo Park, N. J. Filed Jau. 4, 1884. 

584,207. Manufacture of Carbon Filaments. Thomas A. 
Edison, Llewellyn Park, N. J. Filed Dec. 27, 1888. 
534,209. Iucandescent src Lamp. ‘thomas A. Edison, 

Llewellyn Park, N. J. Filed sept. 17, 1890. 


DYNAMO6, MOTORS, BTC. 


Alternating-Current Dy namo-Electric Machine. 
Axel krkstrum, Lynn, assiguor to the General klectric 
Company. Bost. n, Mass. Filed July 26, 1891. l 

533,885. Apparatus fur Winding Armaiure-Coils. Henry 
Geisenhoner, Schenectady, N. Y.. assiguor tothe Thom- 
Son A uton Electric company, saime place. Filed Aug. 

583,920. series Parallel Controller. Edward D. Priest, 
Schenectady, N. Y., assignor to the ‘'homson-Houston 
Electric Company, Boston, Mass. Filed Nov. 24, 1894. 

588,930. Armature-Wioding. David P. Thomson. Schevec- 
tady, N. Y., assignor to the General - lectric Company, 
Boston, Mass. Filed Aug. 4, 1894. 

588,981. Dynamo - Electric Machine. Elihu Thomson, 
Swamy) scott, Mass., assig nor to the Thomson-Houstlon 
Piece c Company, of Connecticut. Filed Dec. 29, 

584,088. Dynamo-Electric Machine. Rodolphus Fuller, De- 
truit, Mich. Filed Oct. 20, 1894. 

584,060. Electric Controller. George F. Card, Covington, 
Ky., assignor to the Card Electric Con pany, Mansfield, 
Ohio. Flled May 17, 1894. 

584.079. Armature for Dyuamo-Electric Machines. Horace 
F. Parshall, Schenectady, nor to the Edison Gen- 
eral Electric Company, New York, N. Y. Filed Feb. 
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534,002. Means for Mounting Dynamos on Railway Cars. 
William Biddle, Brooklyn, agsignor to the American 
Railway Eleciric Light Company, New York, N. Y. 
Filed May 28, 1894. 

584.151. Alternating-Current Motor. Robert H. Hassler, 
Pittsburg, Pa., assignor to the Westinghouse Electric 
and 90 eee Company, same place. Filed Nov. 

534,208. Induction- Converter. Thomas A. Edison, Llew- 
ellen Park, N. J. Filed May 21, 1888. 


TBLEPHONB AND TBLEGRAPH APPARATUS. 


588,898. Electrical Exchange System. George W. Hey 
and Arthur E. Parsons, Syracuse, N. Y. Filed March 
683,967. Combined Telephonic and Telegraphic System. 
Christopher A. Shea, Boston, assignor of one-third to 

; Ere bore F. Ray mond. 2d. Newton, Mass. Filed July 

534,025. Automatic Telegraphing Machine. Charles E. 
Yetman, Oak Park, lil., assignor to the World Flash 
Company, of Chicago. Filed Vec. 2, 1893, 

534,088. Telephone Metallic Circuit. Christopher A. Shea, 
Boston, assiguor of one-third to Freeborn F. Kaymond, 
2d, Newton, Mass. Filed July 30, 1892. 

534,084. Combined Telephone and Telegraph System. 
Christopher A. Shea, Boston, assignor of one-third to 
Pr born F. Raymond, 2d, Newton, Mass. Filed July 

534,085. ‘lelephone Metallic Circuit. Christopher A. Shea, 
Boston, assignor of one-third to Freeburn F. Raymond, 
2d, Newton, Mass. Filed July 80, 1892. 


BATTERIES. 


583,936. Electric Battery. James M. Wells, Peoria, III. 
Filed July 31, 1893. 

534,086 Galvanic Battery. Warren P. Freeman, Brooklyn, 
N. Y., assignor to the Newton Rubber Works, Newton, 
Mass. Filed June 11, 1894. 


MIBCBLLANBOUB. 


588,902. Electrically-Operated Recording Instrument for 
Compasses. Charles L. Jaeger, Maywood, N. J. Filed 
Jau. 25, 1894. 

588,910. ‘lip for Electric Conductors. Amandus Metzger, 
Schenectady, N. Y., assignor to the Thomson. Houston 
Electric Company, Boston, Mass. Filed Nov. 26, 1894. 

588,919. Synchronizer for Clocks. Henry S. Prentiss, 
Elizabeth, N. J., assignor to the Prentiss Clock Im- 
provement Compauy, New York, N. Y., and Jersey 
city, N. J. Filed June 30, 1892. Renewed June E, 

588,926. Electric Automatic Block-System Signal. Joseph 
P. Stewart, Haverstraw, N. Y. Filed Mar. 8, 1894. 

588.979. Electrical Time-Alarm. Walther Wilke, Wer- 
melskirchen, Germany. Filed Aug. 7. 1894. 

534,023. Electric Railroad-Switch. Rollin A. Baldwin, 
South Norwalk, Conn., assignor to the Fitch Excelsior 
Switch Company. of New Jersey. Filed June T, 1898. 

534,082. Measuring Apparatus. Amos Y. Reeder, Phila- 
delphia, Pa. Filed Mar. 14, 1894. 


583,878. 
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THE IMPROVED “ROOT” WATER TUBE BOILER 


ELECTRIC LIGHT 
POWER STATIONS. 


BEST ADAPTED TO HIGH PRESSURES. 


A Rapid and Economical Steam Generator. 
FURNISHES DRY STEAM. 
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“HUNT” System of Coal Handling in Power Houses. 
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“EUNT?” NOITSELEISS CONVEYOR. 


A compiete system of storing and conveying coai. Coai is carried to the boliers, and the ashes are carried away 
by the same machine, at iess cost per ton than by any other machinery. 

This illustration shows the HUN T“ conveyer as constructed for handling coal and ash at the Peari Street 
Station of the Edison Illuminating Company, Brooklyn. 

We invite correspondence, and wiii be pleased to furnish complete plans and estimates for handling of coal 
and ash. You cannot afford to instali any method of coal handling until you have investigated the HUNT” system. 

Send for a Catalogue. 
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EDITORIAL NOTES. 


The Monocyciic This paper, which together 

System. with its discussion will be 
given in full in the columns of ELECTRICITY, 
meant far more to those who assembled at the 
Cleveland Convention than appeared on the 
surface. To the Central Station man and the 
average electrician it meant a disclosure of a 
new system of distribution by means of periodic 
currents whereby greater elasticity was expected 
than had even been claimed for systems already 
in use or described. The claims which had al- 
ready been promulgated for this system had been 
of such a nature as to arouse curiosity to the 
highest point as to how the results could be ac- 
complished and as to the actual economies re- 
sulting, and the classes above referred to at- 
tended with the expectation of having these 
points cleared away and of learning from the 
discussion how the system as a whole was re- 
garded by those more competent than them- 
selves to judge from a priori reasoning. It is 
unfortunate for any invention that it be 
heralded with too high a blaring of trumpets, 
for by this cause expectation is sure to be 
aroused to such a degree as to render it impossi- 
ble of fulfilment even if the intrinsic merits of 
the discovery be such as to entitle it to a high 
place in the estimation of the public. In so far 
as its merits fall short of these unreasonable ex- 
pectations, the invention suffers. A feeling of 
disappointment far out of proportion to that 


which is justified is sure to be experienced by 


the public, and Dr. Bell’s excellent paper suf- 
fered badly from this cause. However much we 
may have been disposed to criticise the business 
methods of the G. E. Company, we believe we 
are entirely unbiassed as regards the scientific 
accomplishments of its staff of able engineers, 
and would as willingly award our meed of praise 


to Mr. Steinmetz, or Dr. Bell, or Prof. Thom- 


son, or Mr. Rice, as to Mr. Kelly, Mr. Scott, or 
any other worker in electrical science. In the 
science of electricity we know no General Elec- 
tric Company, no Westinghouse, no Stanley, no 
other electric company—they are all workers in 


the same great cause and have al worked great 


good, and this we hope to recognize whatever 
its source, In the fierce business competition 
which has existed among the various large elec- 
trical concerns in this country there has natu- 
rally arisen an intense professional rivalry which 
in so far as it has been professional has been 
healthy and salutery and conducive to the prog- 
ress of the science asa whole. It was doubtless 
this competition and rivalry that added the 


great intensity of interest manifested in the 


paper,and which caused those present to hang 
intent on the words of the able representatives 
of the various great interests who took part in 
the discussion. 

For ourselves we must confess toa feeling of 
disappointment in the system as a whole as de- 
scribed in Dr. Bell’s paper. This disappoint- 
ment does not extend to the paper itself, for that 
was one of the most finished efforts of a finished 
scholar, ripe in experience of the subject which 
he handled. It was, too, a paper far more mod- 
erate in tone than previous papers and the occa- 
sion had led us to expect from Dr. Bell, and it was 
this very moderation that constituted its greatest 
strength and charm. But to our mind it fell 
short of a convincing argument that there had 
been accomplished the great improvements that 
had been claimed. One of the main efforts of 
the friends of the system was to convince the 
public thatthe monocyclic system differed radi- 


-cally from any polyphase system—that its phe- 


nomena were not polyphase phenomena—that it 
was in fact a development ab initio of an entirely 
new system. 


To this end Mr. Steinmetz very adroitly de- 


fined polyphase phenomena in a way that ex- 
cluded entirely those of his own system. If his 


definition was legitimate, the case was of course 


proved, but we think his definition will hardly 
be accepted by the electrical world. At any rate, 
if there is to be a division on this question the 


‘question will still remain one dependent upon 


how we shall define the word ‘ polyphase.” It 
will not be settled by the merits of the system, 
as its friends would like to have it, but simply 
upon the preponderance of feeling as to the 
definition of a word already long in use and 
generally pretty intelligently used. It sppéats 
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to us that Mr. Scott's definition is by far the bet- 
ter of the two,and very accurately defines the 

meaning as the word is used to-day by intelligent 
electricians the world over. With this meaning 
attached to the word—and it is the one which we 
approve—the monocyclic systemis not an entirely 
new one as claimed, but simply a modification 
of existing polyphase systems. While this ques- 
tion may have great legal and scientific import, 
it has no bearing upon the economic value of the 
system, and this after all is what concerns the 
publio at large. 


As we now understand the monocyclic system, 
it is one involving a generator developing cur- 
rents differing in phase—a conducting system of 
at least three wires and the usual reducing trans- 
formers. It seems to differ from the ordinary 
three-phase system in that but two currents, dif- 
fering in phase, instead of three are transmitted 
—the third current being obtained by the com- 
bination of the other two. The transformers for 
lighting are connected across but one pair of 
mains. The third wire of the system is said to 
convey no energy, but the motor transformers 
are connected with this in order to give to the 
three-phased motors which are connected there- 
to a starting torque. The third wire performs 
service in starting up, but when full speed is at- 
tained it might be discontinued without injury to 
the system so long as favorable conditions are 
maintained. If, however, conditions arise where- 
by the motor would perform badly under the two- 
phase condition, the third wire still in circuit 
would come to the assistance of the ma- 
chine. 

It would seem that the monocyclic system re- 
quires quite as complex a generator as the two- 
phase—an entirely similar line system and a 
three-phase motor. There seems, therefore. to 
be no simplification in this over present systems. 
Rather the reverse, for the wires cannot be used 
indifferently for light and power—the third wire 
is sacred to power. Although it is claimed that 
this wire consumes no energy, it does not reduce 
the amount of copper elsewhere, and the energy 
wires must be amply sufficient to transmit the 
whole energy single phase. The extra expense 
for copper thus brought about appears, therefore, 
to amount to 25 or more per cent. of the whole 
amount required for single-phase transmission 
Comparing it with two-phase transmission, Dr. 
Bell described a method of the latter which no 
engineer using two phase would think of adopt- 
ing as though the latter was standard. By mak- 
ing this comparison a considerable economy was 
indicated where in fact it does not exist. When 
his attention was called to this he had to admit 
that there wasanother method of two-phase trans- 
mission which required less than 78 per cent. as 
much copper as single phase, instead of 45 per 
cent. more as he had shown. Now this method 
is in fact the system in common use, as shown by 
Mr, Scott, who further stated that if the voltage 
were pushed as high on the two-phase as on the 
‘three wire single-phase plan, of which Dr. Bell 
spoke approvingly, the copper required would be 
only 86.4 per cent. of that of ordinary single 


phase. 
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Electricity to the The occasion of an 
Fore. Electric Light Conven- 

tion is always one of rivalry among the electrical 
journals, when each attempts to present in the 
most attractive form its claims for superiority. 
Never before in the annals of electrical jour- 
nalism has the result of such a contest been left 
so little in doubt as in the present case. Never 
before has the existing order of things been so 
completely reversed as was the case at the Cleve- 
land Convention. Since the Washington meeting 
the arrogant Electrical World hus seen every 
prop by which it has sought to bolster itself up 
knucked from beneath it, and ita fall bas been 
ignominious and deserved. Its claim to age has 
been so successfully disputed by at least two of 
its contemporaries that it has now been aban- 
doned. Its claim to advertising patronage in 
excess of all rivals is now as baseless as its claim 
to general utility or gentility has long been. It 
attracted the least attention of all the journals at 
the Convention, as evinced by the numbers of its 
issue discarded at the hotels. 
this, not a copy of ELECTRICITY was made im- 
proper use of. It created no litter, and the ash 
barrels and toilet rooms of Cleveland are free 
from its familiar colors. The avidity with which 
ELECTRICITY was sought for, and when secured 


In contrast with 


preserved for future perusal and reference, was 
something unparalleled in the annals of electrical 
journalism, and even our most bitter competitors 
were forced to award usthe palm. This is the 
merited reward of genuine worth. We haveever 
striven to give the public something that it 
wanted—we have tried to meet the demand. The 
Electrical World has tried to force the masses 
to accept its own standard. Publio opinion is 
slow to crystallize, but give it time and its judg- 
ment is infallible. Its judgment at the Conven- 
tion was so overwhelmingly in our favor as to be 


unmistakable, and virtue has at last received ita 


due reward. 
& & * 


The Cleveland The Eighteenth Convention of 

Convention. the National Electric Light Asso- 
ciation, at which was celebrated the tenth anniver- 
sary of ite birth, went out in a blaze of glory which 
bespeaks a future of increased usefulness for the 
organization. What has been accomplished dur- 
ing its decade of existence was fittingly referred 
to in President Francisco’s address. Just how far 
the Association has been contributory to this prog- 
ress—unparalleled in the history of industrial 
life—it is impossible to state, but it goes without 
saying that it has been a most important factor. 
What its influence is to be during the next dec- 
ade it is also impossible to foretell, but it will be 
largely of its own making. The conventions of 
an association such as this are necessarily largely 
creatures of circumstances. As the business 
aspects change, so must the cbaracter of the 
meetings, and it has been a matte: of congratu- 
lation to all that the organization has been suffi- 
ciently flexible to rise to each occasion as it pre- 
sented itself. Thus the policy of holding several 
meetings a year, which was doubtless wise in the 
earlier history of the Association, gave way to the 
single meeting. The character of the papers 
presented at once advanced toa higher standard, 


and each succeeding meeting since that held at 
Buffalo has marked a distinct progress in this 
direction, and the programme presented at 
Cleveland was as far in advance of that at Wash- 
ington as that was ahead of the programme at St. 
Louis ‚or that an improvement upon Buffalo. 
There have been exceptional papers at other Con- 
ventions, notably that of Mr. Scott at Washing- 
ton, that have surpassed in importance any of 
those read at Cleveland, but never before has 
the programme as a whole reached the same 
standard of excellence as that of the one just pre- 
sented. The Cleveland Convention, too, will go 
down to history as the business Convention un- 
less it shall be eclipsed in this regard by those 
which are to follow. The Washington Conven- 
tion marked the high-water record of attendance 
from abroad, but in attendance on the meetings 
its record was not one to be proud of. At the 
Cleveland Convention both the numbers from 
abroad and of those attending the sessions sur- 
passed any previous record. Never before has 
the interest in the papers been so well maintained 
as at this last meeting, and this is a matter of 
sincere congratulation as showing what a good 
programme will do. 

The proportionate decrease in attendance of 
Central Station men, however, was the occasion 
for remark and solicitude. It seems strange that 
those for whose especial benefit the Association 
was organized should by their absence indicate 
an apathy for that which should and does ad- 
vance their interests to such an extent. It be- 
comes imperative now to do something to iu- 
crease the attendance of electric light men. 4 
step in the right direction was the change of 
date of meeting to a time when local interests 
can better spare the services of those who have 
them in their keeping. The suggestions of Mr. 
Beggs—ill-timed and in bad taste that a better 
attendance could be obtained by lowering the 
annual dues—met the reception that it deserved. 
If the value of these meetings to the Central 
Station man is not appreciated to the extent uf 
the present dues, it will not be appreciated at 
any lower figure. This class of men will not st- 
tend because membership is cheap. They are 
not cheap men in any sense of the word, and Mr. 
Beggs’s insinustions were not relished. To gain 
a better attendance of those engaged in the eleo- 
tric light industry the endeavor should be to 
make the meetings more interesting and valuable 
to them. Presenting a good programme of 
papers is not the only way to do this. More 
time must be given to discussion in which ex- 
periences can be exchanged. The weak point of 
the Cleveland programme was that there was too 
much of it. The papers could not be adequately 
discussed, and that is a fatal weakness, One good 
subject such as that of how to light large cities. 
which was practically not discussed at all, might 
well have occupied two whole sessions. From 
our own standpoint, more success will attend a 
curtailment of the papers and an extension of 
the discussions than in any other way. 

Discussion is the very life of all bodies like 
the N. E. L. A. 

In harmony there is stagnation, but in cont 
versy there is music 


F EB. 27, 1895. 
Under the Searchlight. 
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Views and Opinions on Timeiy Topics. 


The Robust Baby. 


(From the Toledo Bee.) 
ELECTRICITY 1S still in its infancy,and new uses for it are 
constantly developing. 
& * * 


Advertising Axioms. 


(From Printers’ Ink.) 
It is true that advertising, as a general thing, does not 
sell goods, but it brings the buyer to the seller. 
The general public is not a mind reader. If it does not 
know what you have for sale, how can you expect it to 
go ask for your goods ? 


* * * 
They imitate Their Superiors. 


i (From the Albany Argus.) 

The General Electric Company lately came into posses- 
sion ofinformation which implicated several foremen in 
the various departments of its works at Schenectady in a 
systematic scheme of extortion exerctsed upon men em- 
ployed under them. It is said that In many instances the 
foremen sold positions which their authority enabled 
them to bestow, and othzr cases are cited in which it is 
related that employees were forced to pay tribute to the 
accused men in order to retain their positions. 

XK XK * 
Who is Kicking P 
(Advt. in Boston Dailies.) 


Holders of General Electric Co., preferred and common, 
are invited to communicate with the undersigned, stating 
number of shares held. 

, VENNER & COMPANY, 
Tremont Bank Building, 8 Congress Street. 


x & * 
THE KIND OF MAN HE IS, 


When we were pursuing our investigation of 
the Electropoise we interviewed, in regular news- 
paper manner, a number of physicians and others 
upon the subject. Among those so interviewed 
was Dr. Henry H. Morton, of Brooklyn. He 
slong with Dr. W. J. Morton, of New York, Dr. 
A. D. Rockwell, Dr. Cyrus Edson and others, 
wrote us letters on the subject which we accepted 
as -being inspired by the desire on the part of 
those gentlemen to aid the cause of truth. 

Dr. Henry H. Morton has now sent us his bill 
for $35 for advice and for the letter he wrote. 

* XK * 


Tue Chicago office of the G. E. Company is 
said to have advanced to one Lester Hills, special 
agent, $2,500 on his note (which is still unpaid), 
money to be used by Hills in the attempt to 
elect himself alderman in the First Ward of the 
city of Chicago in 1898. He got sadly left, and 
the General Electric Company has the note asa 
remembrance. It ought to be itemized in their 
securities. 

* „ * 
x & * 


THE CONVENTION. 


THE appearance of Mr. H. L. Shippey in the 
lobby recalled those other days when the Old 
Guard were not yet scattered. 

x * * 

Auoxd the Cleveland men who were in regu- 
lar attendance none made more friends than 
Scott Hayes. He will have to come into the 
Association and be one of us. 


„ * * 


Ir Mr. Beggs will keep his tongue unheard for 
a year, and his face unseen, New York will have 
the next meeting. No cause, however, can en- 
dure his advocacy. 

x XK * 


MR. B. E. Sunny was in attendance for two 
days in his usual urbane and courteous frame of 
mind. 


ELECTRICITY. 


From the eloquence displayed by Capt. Harry 
Adams when discussing Ft. Wayne apparatus, it 
might be guessed that the Phillips Wire had not 
entirely effaced the memory of his old connec- 
tions. 

& & * 

THe punch served by E. W. Little and his 
associates was as strong as the insulation on 
Interior Conduit. 

& „K X 

Tue first thing Frank Brobst did the morning 
after Pudd'nhead Johnston's arrival was to 
order ten tons of coal. 


„& XK * 


An old New Yorker, now domiciled in Cleve- 
land, whom all the boys were glad to see, was 


Mr. M. M. Hayden. 
* x * 


Mr. Joun I. Becas has not lost his desire for 
notoriety. That there was anything sincere in 
his bellowing at Cleveland will not be believed 
by anyone who knows him. If his attack had not 
been so unjust it wouid have been funny. After 
being dropped as a deadhead, and with scarcely 
a right to the floor, his attempt to revolutionize 
the Association was at least out of place. But 
Mr. Beggs does not know when he is funny. If 
he had wanted to be truly interesting and create 
a sensation he would have told what he knows 
about the fire in the Edison Building in 1892. 
when so many rare documents were burned up. 
If Beggs will do this next year, ELECTRIOITI will 
guarantee a large audience. 


* K * 


THE facts are that the N. E. L. A. is con- 
ducted very well indeed; and had it not been for 
t hose who are now prominent in tbe manage- 
ment, especially Mr. George F. Porter, the Asso- 
ciation would be dead now. There is room 
for improvement, and the management are 
at all times eager in their search for suggestions. 
As for running the Association cheaply, why 
should it be thought of? We are not cheap 
people; we do not want a cheap Association; we 
do not want a cheap Secretary. 


„& „ * 
WE MAINTAIN OUR RECORD. 


(From “ Electricity,” Feb. 20.) 


If there isone feature of ELECTRICITY which, more than 
any other, has contributed to its pronounced success, it 
has been the feature of giving ALL THE NEWS up to the 
hour of going to press. 


Last March we were able through superior en- 
terprise to preseut the epoch making paper of 
Mr. Scott, read at the Washington meeting, one 
week in advance of our contemporaries. | 

Elsewhere in this issue will be found Dr. Bell’s 
paper on the Mcnocyclic System, read at Cleve- 
land. printed in full, and with the accompanying 
diagrams. 

ELECTRICITY is up to date. 


Personal. 


Mr. R. S. SrRARNS, formerly of the G. E. 
office in Cincinnati, has gone to New Orleans to 
take chargeof the sales department of the South- 
ern Electric Company. 


The Columbia (S. C.) Cotton Company’s new 
cotton mill at Columbia is equipped with an 
electric plant for operation. The electric cur- 
rent is derived from the water power of the Con- 
garee River, and is conducted in underground 


conduits and across the river under the iron 
bridge from the place of generation to the mill, 
where a number of electric motors in the differ- 
ent rooms operate the machinery used in the 
manufacture of cotton cloth. 
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The Schafer-Heinemann Accumulator.* 


BY A. M. GIBSON. 


During recent years but little progress has, for 
a variety of causes, been made in the improve- 
ment of storage batteries. The difficulties to be 
overcome in themselves were not great, but until 
recently the incentive to inventors of high scien- 
tific attainments was lacking. Early adventurers 
in the field obtained so-called master patents, 
and these falling into strong hands gave a prac- 
tical monopoly of the accumulator system. 

These early patents were for the containing 
grids, or plates for holding what is called the ac» 
tive mass. A storage battery is an arrangement 
of positive and negative electrodes with capacity 
for storing oxygen and hydrogen in certain 
chemical combinations, with capacity under given 
conditions of converting the elements so stored 
into electric energy. Metallic lead in the shape 
of powder, or compounds of lead, were found, in 
combination with sulphuric acid, to afford the 
most efficiency. 


The lead compound was made into a paste and 
was fixed to conductors, a leaden frame or grid, 
and thus an electrode was formed. These were 
fixed in a box and sulphuric acid was added in 
sufficient quantity to cover the electrodes. But 
to hold the paste to the frames or grids a binding 
agent had to be employed which was insoluble 
in sulphuric acid and incapable of being electro- 
lyzed. Therefore, a great deal of useless, because 
non-conductive, material had to be employed. 
There was both bulk and weight and low effi- 
ciency. Moreover, the molecular action which 
took place by the chemical conversions occurring 
during charging and discharging caused expan- 
sion and contraction of the lead compounds—the 
active mass—and two things happened: warping. 
or buckling of the plates or grids and disintegra- 
tion of the lead compounds, In a relatively hort 
time the electrodes were destroyed. 

As the time for the expiration of the so-called 
master patents drew near more attention began 
to be paid to perfecting accumulators. At the 
same time the employment of electric energy for 
various purposes began to extend greatly, and a 
demand for serviceable and highly efficient ac- 
cumulators was created. A new class of electri- 
cians had also been created—men who had re- 
ceived thorough scientific training and were well 
grounded in chemistry and the physics of eleo- 
tricity. Electro chemistry, it must be borne in 
mind,is a science of recent development ana is 
daily widening its field as trained experimental- 
ists are enabled to prosecute systematic work. 
Pioneers like Davy and Faraday indicated many 
important discoveries, and their laboratory dem- 
onstrations elucidated general laws governing 
phenomena theretofore incomprehensible. But 
there is a wide region between the laboratory 
demonstrations and the practical working upon a 
commercial scale. For instance, the phenomena 
connected with electrolysis in all their variety 
were noted and explained by Faraday, but the 
realization of electrolytic decomposition of the 
halogen compounds upon a commercial scale—a 
vast and important field—is just beginning. 

Foremost in the field of electrochemical dis- 
coveries and useful application thereof singe 
Faraday’s time we must n the German 
school of chemists. Hertz, Helmholtz and Ost- 
wald have been the great teachers, and their 
pupils form an active, numerous band of trained 
men, who are patiently attacking diffloult prob- 
lems by scientific methods. Empirical experi- 
menting may accomplish great results, but in 
electro-chemistry the worker who can grasp the 
possibilities in the largest degree of the many 
reactions in organic and irorganic chemistry ig 
the one most likely to achieve the greatest 
success. 

As before stated, the earliest experimenters 
with storage batteries confined themselves to the 
paste compounds of lead oxides and fixing them 
in grids with a mechanical binding agent. They 
employed for the latter tar products dissolved in 
alcohol, gum arabic and other adhesive sub- 
stances. Two German electricians—Schafer and 
Heinemann—struck out a new line about the 
same time that Clement Payen, a French chem- 
ist, began experimenting with storage batteries. 
These three inventors, in common with many 
others, endeavored to eliminate as far as possible 
what may be termed electrically inert materials 
in the construction of storage batteries. Two 


*From the Engineering and Mining Journal. 
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requisites in accumulators are necessary — an ac- 
tive mass of the highest efficiency in the least 
compass and great stability of this active matter. 
The French inventor sought to get these resuits 
by the use of chloride of lead, and the German 
inventors employed glycerates of lead. Practi- 
cal results, in my opinion, prove that the Ger- 
mans have achieved greater success than their 
French rival. 

Stability is required to successfully resist all 
interior molecular as well as exterior mechanical 
influences, but at the same time this stability of 
the active mass must not be secured by mahing 
it so dense that the sulphuric acid cannot act up- 
on each molecule. It is necessary that there 
should be a certain porosity, or rather a crys- 
talline structure, of the active mass which will, 
with the action of the electric current, permit an 
endosmostio action on the molecules by the sul- 
phuric acid. Thisis also necessary in order to 
increase the superficial area and thus give greater 
capacity both in reception and in discharge. 
Another important point is to avoid cramping the 
lead molecules. They must have room for due 
expansion and thus prevent bending, bulging or 
warping of the containing grids or plates. 

Glycerine has the property of forming with 
lead oxide a compound which, according to the 
proportions of the components, will in a few 
moments set and become a stone-like material, 
this being due to the formation and intergrowth 
of the crystals of lead glycerate baving the follow- 
ing composion: PbC, H. O,. 

he lead glycerate is by the action of au elec- 
tric current, in the presence of a solution of 
permanganate of potassium acidulated with sul- 
phauric acid, converted into a chemical compound 
of peroxide of lead and peroxide of manganese, 
i. e., a lead salt of manganous acid under simul- 
taneous oxidation or decomposition of the glycer- 
ine. The following equation partly illustrates 
the reactions : 


C,H,O,+4KMn.0,+2H,SO,=2K,S0,+ 
‘H,C,0,+4Mn.0,+5H,0. 


The electrodes can be made either wholly of 
lead glycerate or of the latter, and a carrier con- 
structed of a conductive metal capable of resist- 
ing the action of sulphuric acid, as, for instance. 
a lead frame, grid or plate. the required form 
being given to either, after which the glycerate 
of lead is converted into a lead salt of manganous 
acid as above described, whereby the glycerine 
is oxydized, the peroxide of manganese separ- 
ated, and a coherent plate consisting essentially 
of dioxide of lead and dioxide of manganese is 
obtained. 

The glycerate of lead by itself is non-conduct- 
ing, of great density and firmness, and offers 
great resistance to all chemical agencies. It is 
only by the combined effects of the electric cur- 
rent and the sulphuric acid and alkali-perman- 
ganate that the chemical is affected—the glycer- 
ine being dissolved out and the remaining body 
rendered condnective. The manganese molecule 
combines with that of the lead and forms the salt 
thus: Pb. O, Mn. O, (Pb. Mn. O.). 

If the electrodes are formed with carriers, the 
glyoerate of lead is introduced into the lattice 
work, or grids, in its soft state, aud cı yatallization 
takes place, and to obtain a transformation and 
get a conducting carrier, or material purely 
active, the plates are immersed in sulphuric acid 
to which has been added permanganate of potas- 
sium (the latter proportioned to the size of the 
plates), and then the electric current, 1n combi- 
nation with the acid and permanganate of potas- 
sium, effects the desired transformation. The 
glycerine is oxydized awsy from the positive 
plates and the manganese enters and combines 
with the lead molecules, 

With the negative plates the process is reversed. 
In the place of oxydation a reduction of the 

lyoerate of lead is obtained and a pure, spongy 
ead results. The electrical formation of the 
electrodes requires from 12 to 24 hours. 

The plates thus produced are now put together 
in the usual manner and charged. In this pro- 
cess peculiar phenomena make themselves maui- 
fest. In charging the accumulators the plates 
show red coloring, and in discharging they be- 
come colorless. The cause is found in the fact 
that in charging the manganese is freed from 
the lead by the superfluous oxygen and the by- 
per-manganic acid is dissolved, while it is bound 
up in the discharge thus: 

Pb. O, Mn. O + H+ O, Pb. O, + H Mn. O.. 

Thus there exists in the electrode a condition- 
ally bound separable salt which does not, how- 
ever dissolve as salt of the acid of the electrolyte, 
but as an independent acid. 

The manganese has a double function: 1st, it 
is intended to heighten the electromotive power 
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piven off by the change of the hyper-oxide of 
ead to sponge lead; and, 2d, it is intended to 
make room for the swelling of the molecules of 
lead through the absorption of oxygen, which in 
turn takes place in charging and the dissolving in- 
to hyper-manganic acid. In the discharge it re- 
turns to its old place; thus, in a sense, filling the 
free space as a sort of mechanical prop. 

In this manner Schafer and Heinemann solve, 
by the most simple means, the task of finding 
room for the extension of the hyper-oxide of 
lead, same time the diffusion of the sulphuric 
acid is largely extended and the superficial area 
much enlarged. The discharge can be carried to 
the limits of al] that is possible, i. e., even to 
short circuit, without injury to the battery. 

One fact appears specially worthy of mention, 
viz., the growing together as it were into one 
body of the active matter with the lead lattice or 
grids, which consists of a legation of antimony of 
lead. This embodying is so dense that it shows 
on close observation a purely crystallic fusion, 
and a separation of matter and plate can only be 
achieved by a vivlent mechanical process. The 
absence of, any mechanical binding material 
heightens, to a large degree, the electrical per- 
formance of the lead molecules. Thus an almost 
theoretical using up is obtained. 

Meantime the interior resistan :e has become a 
matter of no importance through the purity of 
the substance used. 

That under such circumstances the power of 
this accumulator is unequalled must appear self- 
evident even to the eye of the Jayman. 

But these are tbe facts: Per 2 lbs. weight of 
plates it gives 17°6 ampere hours with a discharge 
of 2 amperes for same weight. 

The only other accumulators which approach 
in efficiency the Schafer Heinemann are the chlo- 
ride accumulators of the Electric Storage Battery 
Company of Philadelphia; the chloride giving per 
2 lbs. of plates 11 to 13 ampere honrs by a discharge 
of 11 ampere. The superiority of the Schafer- 
Heinemann accumulator over the chloride is thus 
apparent. The Schafer-Heinemann compares 
still more favorably with the Tudor system, giv- 
ing a six-times better result than the former. 

Still more remarkable is the mechanical effect 
5 charge and discharge, as the following 
shows: 


Loss of watts in the Tudor, 25 °, to 40 % 

Loss of watts iu the Chloride, 15 „% to 25 °» 

Loss of watts in the S.-H., 1.4% to 5%, 

he Imperial German Institute of Charlotten- 
burg, under the presidency of Helmholtz, says in 
its report: 

»The change of tension was the normal one as 
in lead accumulators, and showed the greatest 
regularity and absolute agreement in all trials 
with even currents. 

‘*Crumbling or falling off of the matter, bents, 
bending or bulging, or any other changes in the 
plates have in no case been noticed.” 

The Tudor system, with accumulator weight of 
3.000 kg.. will propel a total weight of 10.000 kg. 
with a velocity of 10 km. per hour for 2} hours = 
40 car km. The Schafer. Heinemann system, 
with accumulator weight of 2,500 kg., will propel 


In total weight of 12,000 kg. with a velocity of 20 


km. per hour for 17 hours = 160 car km. 

The following data is taken from the actual 
working of atramway from Lichterfelde to Ste- 

litz, near Berlin,which I have personally exam- 
ined, the tests being made under my super- 
vision. 

The line is 2'9 km.=about 2.950 yards in 
length. Gradient, n=1°21, 2. i.e., 8°25 yards per 
1.000. Velocity, v=12 km. per hour, i. e., 3°3 
meters per second. 

The tests were the simultaneous working of 
four care, without tender. Number of seats 32. 
Time of running 5 minutes. (Herbraudt's car. 
drawing No. 1.025, 20 persons seated and 12 
standing.) An allowance of 15 kg. friction re- 
sistance per ton was made. Weight of car on the 
horizontal G., consisting of weight of car, 4,500 
kg.; motor, 2, 250 kg.; accumulator, 2,550 kg.; 82 
passengers at 75 kg. each, 2.000 kg. G 11.700 
kg. 117 tons. N=number of horse powers to 
overcome the resistance. N=(15+8°25) > 117 
3.33 75 = 12 07 H. P. per car. 

In the course of the run the resistance dimin- 
ishes through the living force or the momentum 
of the car, and thus the drawing power amounts 
to only 2°75 H. P. The average drawing power 
thus amounts to about 4 H. P. The battery is 
size D 7 of the Schafer-Heinemann patent. 

For each car a tension of: 300 volts is assumed, 
i. e., 150 cells per car. Dimensions per cell: 140 
mm. length, about & in.; 150 mm. width, about 
54 in.; 350 mm. height, about 1 ft.; weight, 17 
kg.; capacity, 245 amp. hours by 10°5 amperes 
discharge; 125 amp. hours by 42 amperes dis- 


VoL vin., No. 7 


charge; the average discharge is 4 B. P., or 4.7% 
22.944 watts, or, with 300 volts tension, 2.944 
300 =9'81 amp. or 10 amp. roundly. Thus one 
charge would suffice to run the cars for 24.3 
hours. 

As already mentioned, the train was run vith 
velocity of 12 km. (about 7 English miles) per 
hour, or 6 minutes per km. The whole of the 
journey of 2'9 km. is therefore 2945 145 
minutes. Return journey = 14°5 minutes. Two 
stoppages = 10 minutes. Total duration = 39 
minutes from start to return with an 18 hours 
service, 18 x 60— 39 = about 28 trips per car per 
day. Thus each car would run 23 x29 & 2 
162.4 km. per day, and the 4 cars 4X 1634 
649 60 or 650 km. per day. 

For the working 4 cars were used, and conse- 
quently 4 accumulator batteries. Two additional 
should be in reserve in case of accidents. 

For 4 car batteries at 300 volts = 150 cells at245 
A. H. Of the 245 amp. only 180 are used. as there 
is au 18 and not 24 hour service. The batteries 
are charged in 5 hours. They are placed in 4 
parallel rows, i. e., 4 rows à 300 volts. The row 
with 36 amp. = 4 x 36 = 144 amp. 

In the course of charging the tension of the 
accumulators increases from 2 to 2:5, or from 300 
to 375 volts. Consequently an engine of 375 volts 
and 144 amperes is required, or 374X l=, 
000 watts, or 54,000—700 = 77°14 E. P. per 5 hours. 
or in round figures 778 m. P. = 390 E. P. hours. 

A 78 B. P. engine requires 78 s. M. heating 
space (tubular boiler system). 1 m. P. requires 
13 kg. steam per hour. Thus, use of steam per 
charge of 5 bours’ duration: 78 X 18 X 5 = 5,070 
kg. Oue kg. coal steams 8°5 lbs. water; thus, use 
of coal per day, 5,070 — 8°5 = 596°4 kg. coal per 
650 km. Use of coal per km. 596°4 — 650 0˙92 
kg. coal. The four accumulator batteries cost 
8 250 marks, or about £412. 

Supposing an accumulator has to be renewed 
after having ruu, a, 118,552 K m.; b, 177,828 kw.; 
o. 237,104 km. 

As every car runs per day 162-4 km.; this would 
work out as follows: a. 118,552 — 162:4 = 730 days 
=2 years; b, 177,828 — 162 4 = 1095 days =3 
years; c, 237,104 — 162 4=1460 days = 4 years. 
Renewal expenses would therefore be as follows: 
a, 8.250 — 730 = 11°31 m. = 118. gd. about; b. 8,250 
— 1,095 =7 53 m. = 78. 5d. about; o, 8,250 — 1,460 


25 66 m. = 58. 64d. about. Taking an average 
price of 21°5 marks per 1,000 kg. coal, a high 
price, we get 1,000 215 = 46°51 kg. coal for one 
mark. 

A daily deterioration of the accumulator under 
supposition a to the value of 11°31 m. would equal 
a quantity of coal = 11°31 X 46°51. = 526˙03 kg. 


coal per car and 162°4 km. = or per car and ko. 


= 526 03 > 162°4 = 3°25 kg., i. e., deterioration of 
accumulator per km.: Add a3 25 kg. coal; 

b 2°17 kg. coal; add c 162 kg. coal. To these 
figures must be added the use of coal by the 
stationary steam engine of 0°92 kg. per km.; 8 
0°92 + 3°25 = 8:17 kg. coal per km. und car = 
8,965 pfgs.; b 0°92-+ 2°17 = 8:09 kg. coal per kw. 
aud car = 6°64 pfgs.: c 0°92 + 1°62 = 2°54 kg. coal 
per km. and car = 5°46 pfgs. 


COMPARATIVE TABLE OF COST OF WORKING TRAM 
LINES. 
The expense, inclusive of repairs, per car kilo- 
meter is as follows: 
JJ ae Te ey ee ee ee 


Kind of propelliug. Cost. Authbority. 
22; ⁵ TAT — U 
1. Horse cars. . 21 ptennigs per Hamburg tramcars’ 
cat km. report for 1887, thelr 

cheapest year. 


Il. Steam cars.../14°6 pfenuigs per Line Lichterfelde — 
car kin. Custom House. 


III. Electric trol-'11.56 pfenn’s per Line Halle at Saale, 
ley System.. car km. built by Berlin Gen- 
eral Electric Co. 


IV. Electric sys-'(a)8-965 ptennigs Line Lichterfelde Ste- 
tem by accu- (b) 6 64 glitz. 
mulato:s.... (c) 5°46 8 
| per car km. 


— — 


Judge Henry has dissolved the injunotion 
against the Citizens’ Electric Light Company 
brought at Terre Haute, Ind., by the Terre 
Haute Electric Light Company, which had ob- 
tained a temporary restraining order against the 
Citizens’ Company erecting poles in the streets 


for lighting purposes. The latter company, of 
which Russell B. Harrison is president, bas § 
contract to light the city of Terre Haute for fle 
years. | 
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THE CLEVEL 


AND CONVENTION. 


Tenth Annual Meeting of the N. E. L. A. 


THE PROCEEDINGS IN DETAIL. 


A Good Programme and a Large Attendance. 


(STAFF REPORT OF ELECTRICITY. } 


ANDED together to extend 
the knowledge of the sci- 
ence of commercial light- 
ing, the members of the 
National Electric Light 
Association met in Annual 

—— Convention at Cleveland. 

O., at 11 A. M. on Tuesday, 19th inst., with Presi- 

dent M. J. Francisco, of Rutland. Vt., iu the 

chair. The place of meeting was the Army and 

Navy Hall, a location convenient to the head- 

quarters of the association—Hollenden Hotel— 

and admirably adapted in every way to the pur- 
poses. 

When the President rapped for order he faced 
probably the largest gathering that was ever wit- 
nessed at an opening session of the Association, 
the hall, capable of seating about 800, being 
nearly full. Among the number of non-members 
of the Association who graced the occasion were 
a large number of ladies, the wives, daughters 
and sweethearts of the members, and some of the 
ladies of Cleveland who were assiduous in their 
attentions to the visitors, and who throughout 
the Convention so successfully catered to the en- 
tertainment of their lady guests as to make this 
meeting a long-to-be-remembered one. 


na 
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After a few preliminary remarks by President 
Francisco he introduced the Hon. Robert Blee, 
Mayor of Cleveland, who in a few brief and well- 
chosen words welcomed the members of the 
National Association to the city of Cleveland. 

He was followed by Mr. James M. Hoyt, who 
was introduced as the silver-tongued orator— 
the next Governor of Ohio.” Mr. Hoyt is a 
master of elocutionary grace and held his audi- 
tors’ attention to the very close of his all-too- 
brief remarks. His speech was also one of wel- 
come. It was interspersed, however, with many 
witty allusions to electrical matters in general, 
and in one case it was at the expense of a con- 
temporary. He said: ‘‘I was reading yesterday 
in one of your electrical journals something 
which caused a feeling of regret, and it seemed 
to me as if now I had become like the child who 
learns that Santa Claus isa myth and loses all 
faith in revealed religion. Iwas reading in one 
of your electrical journals yesterday that elec- 
tricity could no longer be scientifically defined 
as a viscous fluid. The statement was that it is 
two fluids, one positive and the other negative— 
I want to quote from the article correctly- at- 
tracting each other and repelling themselves, 
whatever that may be; or at any rate all the re- 
sults of my careful scientific research have been 
swept away with a single sentence.” 

This caused considerable merriment among all 
but those connected with the paper at whose ex- 
pense the joke was made. His complimentary 
allusions to Mr. Brush were enthusiastically re- 
ceived by the audience, and paved the way for 
the next speaker, who spoke as follows: 


Mr. Brush’s Remarks. 


Mr. President, Ladies and Gentlemen: A few 
days ago I was asked to make sume remarks on 


this occasion concerning the early history of 


any electricity.” 


electric lighting from my own standpoint. Now,as 
most of you are aware, I retired from the electrical 
business several years ago to give my competitors 
a chance on the field. (Applause. ) I therefore ob- 
jected that this ancient history was forgotten and 

uried, and I pleaded that I could not spare time 
to take it up again and polish up the bones, and 
arrange them in sequence, and articulate them, 
and make the whole thing presentable. I really 
cannot afford to let you go, now that you are here, 
and I will say a few words. 

I will begin by calling your attention to the 
fact that dynamo-electric machines for electro- 
plating antedated by a considerable period the 
use of such machines for lighting purposes. This 
is interesting from a historical standpoint, be- 
cause when I invented compound field winding 
for constant potential, now so generally used in 
lighting and power transmission, I applied it first 
to plating machines, That, I believe, is not gen- 
erally known, and may therefore be interesting. 
Some of you will remember that all of the early 
Brush arc lighting machines were single lighters. 
Two of these machines were exhibited in the 
summer of 1877 at the Franklin Institute in 
Philadelphia. My two friends at the left (Messrs. 
Houston and Kennelly) will remember all about 
it. It was soon after that when we sold a single 
1 machine to Dr. Longworth of Cincin- 
nati. This was one of the very first, if not the 
first, sale of a Brush are lighting machine. It 
was late in 1877 or the very beginning of 1878, 
and the Doctor paid for it—paid cash for it like a 
little man. I hear these things are done difter- 
ently now. (Applause and laughter.) At any rate 
I went down to Cincinnati toshow the Doctor how 
to run that machine, and one evening while I was 
there he exhibited the light from the balcony of 
the building in which he lived, on one of the 
principal streets. It was a 4,000 candle light and 
of course it attracted a large crowd of the natives, 
and every man ir that crowd was ready and wil- 
ling and anxious to tell his neighbors all about it. 
I mingled in the crowd for a time to hear the 
comments. I found one man who had collected 
quite an audience about him. He called atten- 
tion to the solenoid at the top of the lamp. He 
said: That is the can that holds the oil,” and 
speaking of the side rod of the lamp, that is the 
tube which conducts the oil from the can to the 
burner.” He did not say anything about elec- 
tricity at all—a little oversight that was not 
noticed by his hearers aud it was all right. 

These early single light machines were quickly 
followed by two and four light machines; that is 
to say, machines adapted to furnish two or four 
separate distinct currents, each adapted to run a 
single arclight. Several of these machines were 
sold during the season of 1878 for lighting stores 
and shops. Among others, Mr. Wanamaker, of 
Philadelphia, bought a number to light his store. 
One of the earliest of these four-light machines 
was exhibited at the works of the Union Steel 
Screw Company in this city to a number of in- 
vited guests. One gentleman on that occasion 
looked the whole apparatus over very carefully, 
perhaps a half hour, sized it up, and then point- 
ing to the line wire he said to me: How large is 
the hole in that wire that the electricity flows 
through?” (Laughter). Another gentleman, 
one connected with the screw company, observed 
the machine running for perhaps five minutes in 
complete silence. Then he had fully digested 
the whole thing and was ready to tell me all 
about it. He said: The electricity in that thing 
is generated by that revolving business there 
rubbing the air up against those iron blades 
(meaning the magnets), just as you get sparks 
when you rub a cat's back.” I raised the objec- 
tion that while that was a good theory, it did not 
fully meet the facts, but he would not hear any- 
thing from me. He said: ‘‘ The whole thing is 
plain, If you should run that machine ina 
vacuum where there is no air you could not get 
His ignorance was so blissful 


that I thought it would be folly to enlighten him 
and did not try to doso. 

The year of which I am speaking, J 1878, was 
memorable in the history of electrical lighting. 
It was during that year that I had the great 
pleasure and good fortune to invent and develop 
and commercially introduce the modern series 
arc lamp with the shunt coil. It was this inven- 
tion—I am sure you willall agree with me—which 
tirst made arc lighting from central stations com- 
mercially possible, and I think it may justly be 
considered as marking the birth of the electric 
lighting industry of the world to-day. i 

One of the first instances, I think quite the 
first instance, of the use of arc lighting for 
purely commercial purposes was in our little 
public square in this city. Twelve lights were 
carefully installed in the park on high ornamen- 
tal poles. The lamps used were of the ordinary 
so-called 2,000 candle power. In this connection 
it will be remembered that a professor in New 
York once said he imagined the electrical com- 
panies arrived at the 2.000 candle power by 
measuring it north, south, east and west, giving 
500 each way, and added them all together. That 
measurement was taken in the interest of the gas 
company, as I have learned. While we were in- 
stalling this plant in the public square, a great 
deal of interest was manifested in the installa- 
tion by the public, and on the occasion of start- 
ing the lights our little park was packed from 
side to side, and it was evident that many of the 
people expected a blinding glare of light, as 
evidenced by the fact that many of them had 
provided themselves with colored spectacles or 
amoked glass. Of course, there was a general 
feeling of disappointment at first in this respect, 
althongh every one was ready to admit he could 
read with perfect ease in any part of.the square. 
After a few weeks, when the novelty had worn 
off, and the people had got tired of staring at the 
arcsand had time to see how nicely the little 
park was lighted, the general verdict was that 
those electric lights in the park were a pretty 
good thing after all, and that is the general ver- 
dict every where. 

Of course we had lots of trouble in the early 
days with carbons. The history of the carbon 
business is peculiar. Our first carbons were 
crooked, cf course, and were soft, and had high 
electrical resistance, and burnt out rapidly, and 
were very expensive. To decrease the electrical 
resistance, and prolong the life of the carbons, 
we electroplated them with copper, which is still 
done. This little scheme of covering the car- 
bons with just enough and not too much copper 
was the only easy invention that it was my good 
fortune to make, and it paid fairly well, consider- 
ing the effort involved. which was mighty small. 
It yielded, if I remember, something like $150,- 
000 in cash on royalties before the bottom fell 
out of the carbon business, They were sold at 
the rate of $240 a thousand. T say at the rate of 
$240 a thousand, because nobody ever ong of 
ordering a thousand carbons at once. hey 
could not use them up in a generation. Fifty or 
a hundred were considered a fair order. As the 
business increased a little we were able to re- 
duce the price of the carbons, and we did reduce 
it one step to $150 athousand. It was ata loss 
for a time, but then we held our own, and after- 
wards made a little money. We subsequently 
reduced them from $150 to $62.50. on the theor 
that cheaper carbons would stimulate the growth 
of the electric light industry, and our theor 
was proven correct. Their use was stimulated, 
and the business increased enormously, so that 
while we lost money on the carbons for a good 
while at that price, later we made a handsome 
profit at that price. Others seemed to grasp the 
situation about that time, and competition sprang 
up, and it knocked the profits of the carbon 
business al] to pieces. I presume now you can 
get your carbons for next to nothing a thousand, 
with “a beautiful chromo in each box”; and I 
have no doubt if you insisted you could geta 
nice gold frame for each of the chromos. This 
is a pointer for you. 

As to electrical lighting at the present day, 
most of you know more about it than I do, for I 
have been accumulating rust for several years, 
and will not attempt to tell you anything about 
it, but will simply thank you for your attention. 


President Francisco’s Address. 


After the applause following Mr. Brush's ad- 
dress had subsided, President Francisco deliv- 
ered his address which was short and to the 
point. He recalled how ten years ago the Asso- 
ciation was formed in Chicago by a few gentle- 
men who believed in the future enlargement and 
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success of the electrical industry. This faith had 
been justified by time. The Association, which 
began with a very limited number of bold spirits, 
now embraced the whole country, and had in 
fact invaded the Queen's dominions on the 
north, and sppropriated one of her subjects 
(Mr. Nicholls) as its second vice-president. The 
Association had also, he eid, gained two other 
faithful] allies, viz., the ladies and the press. It 
had attracted to its membership some of the 
most talented of England's scientists, and bad 
brought within its keeping and solieitude an in- 
dustry which ineluded 2,500 central stations 
representing an invested capital of over $300,- 
000,000, not including 7,500 isolated plants valued 
ai $200,000,000 more. Besides these there were 
to-day 1,000 electric railways in operation with 
10,000 miles of track, and assets amounting to 
$600,000.000—all or nearly all of this being the 
growth of the last ten years—the measure of 
life of the Association. 

Having congratulated the Association that it 
was the representative of this vast industry which 
had revolutionized the civilized world, he en- 
deavored to gaze into the future to discern what 
the next ten years might have in store. He then 
turned his attention to the immediate wants and 
conditions of the Associstion. Attention was 
first called to thd growing idea favorable to mu- 
nicipal ownership. This, he thought, should be 
combatied by the Association by every means in 
ite power. 

Ap amendment to the constitution, changing 
the time of meeting to a more co venient and 
seasonable time of the year, was recommended, 
and then he turned his attention to the relations 
between central station companies and the man- 
ufacturers. Here he spoke in no uncertain 
terms, and it is safe to say his words met a most 
responsive chord in the hearts of his auditors. 
He said: 

The Relations Between Contrai Station Companies and 
flansfacturers. 


The relations between central station com- 
ies and manufacturers have been discussed 
by this Association at every Convention. The 
time has arrived when tbe plan adopted by manu- 
facturers for destroying the business of the local 
company by establishing competing plants in 
places where there is only business sufficient for 
ove must be abandoned. This has been done 
with the intention of compelling the local com- 
pany to either buy them off or see their own busi- 
ness ruined. The infamous scheme of forcing a 
nale of apparatus for a city plant by representing 
to city officials that the price charged by local 
companies is far in excess of the cost if the city 
owned ite own plant, needs the searchlight of 
electricity thrown upon it by this Association. 
This is a question of vital importance to every 
central station in the United States, for sooner 
or later their own business will be attacked, and 
it may be throngh the influence of the very manu- 
facturers whose apparatus they are using. 


These ringing words aroused an enthusiasm 
among his auditors and were a most stinging re. 
buke to our milk-and- water contemporaries who 
have not had the manhood to raise their voices 
against the great octopus which, though dying 
and almost harmless now largely through ELRC- 
TRICITY’s course, once threatened to strangle in 
its tentacles all which could not be bound to its 
service. The President didn’t say so in so many 
words, but he implied what every central station 
man knows, and what every supply man knows, 
that ELzorniciry was the only friend the elec- 
trical industry bad during those dark hours of 
trial. 

Lest our thick-headed contemporaries should 
not understand clearly what he meant, and that 
he meant us, the President said this busiress 
needed the ‘‘ searchlight of electricity thrown 
upon it.” We were modestly pleased with this 
official recognition cf our humble efforts, and 
beg to assure the speaker and the other mem- 
bers of the Association that ELEOTrRIOIrX's search- 


light will be turned on those dark methods and 
that thereby those dark spots shall be made 
light. 


Tcespay Arrerxoox SESSION. 


The session was called to order at 2.30 P. M., 
and Mr. Nelson W. Perry, E. M., read his paper 
entitled The Storage of Energy Essential to 
Economy of Working in Central Stations,” in 
which hecompered the results actaally obtained 
in central station practice with thoee obtained by 
the same machinery working under a constant 
load, the discrepancy between the two showing 
the neceasity of equalizing the load by means of 
storage of energy of some kind. He then dis- 
cussed battery storage, the three methods of 
thermal storage, and gas storage and gas engines, 
comparing the results obtainable by these 
methods with each other. The comparison was 
unfavorable to battery storage, and this aroused 
the ire of those interested in the storage battery, 
who, in the person of Mr. Lloyd of the Chloride 
Accumulator Company, criticised the paper 
somewhat severely and heatedly. His main point 
of attuck was that the price which Mr. Perry 
estimated the storage battery at was out of all 
Proportion to the real price, and, unfortunately 
for him, implied that if Mr. Perry had gone to 
responsible parties for his data he could have 
gotten them correct. 

Mr. Perry created quite a titter in the audience 
by replying that he had supposed he had gone to 
reliable parties for his data, since he had gone to 
the company that Mr. Lloyd represented. They 
had made him an estimate on an eight-hour dis- 
charge which was larger than he had given for 
a twelve-hour discharge. Mr. Lloyd questioned 
whether Mr. Perry had gone to his company, 
bat this was settled by Mr. Perry’s statement 
that he held in his hand the letter containing the 
estimate. 

Mr.C. L. Edgar, of the Boston Edison Station, 
arose and said that he had come in near the end 
of the paper, and therefore could not discuss it 
intelligently, but he thought Mr. Perry’s figures 
were too high, mentioning what batteries cost in 
his station. It turned out, however, that his own 
figures were considerably higher than Mr. 
Perry’s, and that he was erroneously discussing 
anentirely different question from that at 
issue. 

Prof. Wilbur M. Stine, of Chicago, read a 
somewhat elaborately prepared discussion, in 
which he took pretty near the same ground as 
Mr. Perry. Mr. Peter Wright also read from 
manuscript on the satisfactory performance of 
the battery plant at the Germantown station, 
which corroborated Mr. Perry’s position. Mr. 
John A. Seely was the most active participant 
in the discussion next to Messrs. Perry and 
Lloyd, and cited several cases where the storage 
battery had proved a failure. Prof. Richards 
also spoke of a failure within his experience, but 
did not cite it as a criterion for the present day 
since a number of years had elapsed and great 
improvements had been made since then. He 
could not say from his own knowledge whether 
or not a storage plant would to-day be a failure 
under otherwise similar conditions. 

The President interrupted the discussion at 
this point, announcing that on account of the 
fact that Prof. Houston had to leave on the 
evening train it was desirable that he be given 
an opportunity to read the paper on “A New 
Method of Measuring Illumination,” by himself 
and Mr. A. E. Kennelly. He considered Mr. 
Perry’s paper of such importance, however, that 
he would merely postpone its further discussion 
to a future time, when it would be taken up 
again. 

Prof. Houston next read the paper on the 
above-named subject and exhibited an instru- 
ment, invented jointly by himself and Mr. A. E. 


Kennelly, by which the illumination at any point 
of a room could be determined with approximay 
accuracy by direct methods. This instrument be 
called an ‘‘illaminometer.” 

The paper was discussed by Prof. Elihu Thom. 
son, Mr. C. D. Haskins and Mr. A. E. Kennelly, 

After reading letters of regret for their in. 
ability to be present at the Convention from 
Prof. Silvanus P. Thompeon, of England, and 
Messrs. Nikola Tesla. Marsden J. Perry, George 
Westinghouse, Jr.. Chas. W. Price, Charles A. 
Coffin and Governor McKinley, President Fran. 
cisco extended invitations from the telephone 
and street railway companies of Cleveland to the 
members to avail themselves of their service free 
of charge. 

The National Electric Light Association is in 
the same position as Mr. Hill. It seems that 
letters had been written to President Cleveland, 
but he paid no attention to them. It remains to 
be seen whether or not the sequel will be the 
same. Should President Cleveland invite the 
Association to dine with him, as he did Mr. Hill, 
doubtless the Association will do exactly as Mr. 
Hill did. 


WEDNESDAY MORNING. 


The first order of business was the report of the 
Committee on Finance, read by Mr. John A. 
Seely, Chairman. This showed the Association 
to be in a highly satisfactory condition—that is. 
it was satisfactory to everyone but Mr. John I. 
Beggs, of Cincinnati, who, as representative of 
the Harrisburg Edison Company, joined the As- 
sociation in 1892, and had been dropped from 
membership for non-payment of dues and had 
recently joined the Association again. but who 
had never taken a prominent part, and who made 
a lamentable spectacle of himself and the collar 
he wears by an attack on the management of the 
Association. His particular point of attack 
seemed to be the Secretary. He saw no uee for 
a salaried Secretary. His salary was too high 
anyhow. He criticised the account for steno- 
graphic work, eto., etc., and wanted to have the 
Association conducted after the manner of the 
Association of Edison Illuminating Companies. 

It is needless to say that his remarks received 
as chilly a reception as Pudd’nhead did on bis 
way to Cleveland and during his stay there. 

The discussion of Mr. Beggs's position was 
growing somewhat heated when Pre:ident Fran- 
cisco put a stop to it, saying that it could go no 
further at this time, but would receive due at- 
tention in executive session. 

Mr. W. E. Harrington then read a oarefally 
prepared paper on Correct Method of Protect- 
ing Electric Circuits.” He advocated the use of 
electromagnetic cut-outs, giving a number of 
curves showing the effect of the time and current 
elements both in fuse and magnetic cut-outs, 
which indicated all the advantages of the latter. 
He then adverted to special methods by which 
the magnetic cut-out had been still further im- 
proved by reducing the time element and conse 
quently the current element. 

The next paper read was one by Mr. C. N. 
Black on Large Arc Dynamos.” This was “ 
most important and timely paper, and deservedly 
attracted very close attention. 

Mr. Black, after referring to the lack of im- 
provement in and the low efficiencies of arc dy- 
namosup to within recent date, compared the 
relative merits of the closed and open coil ma- 
chines. Electrically, he expressed the opinion 
that the closed coil machine was the best, bat 
practically the opev coil was the best. He er. 
plained how the self-induction in the open ©! 
machine, which had been pointed to as an evil by 
the advocates of the closed coil, was really an 
advantage, and purposely made larger for this 
reason. ‘The advocates of the close coil type ha 
asked the question, what would become of an 
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open coil machine with large output if the circuit 
should become suddenly broken ?” He answered 
this by giving figures showing the rise of potential 
at rupture on circuits supplied by both types of 
machine under like circumstances, These figures 
showed that the rise in potential was less in the 
open coil type than in the closed coil type, and 
gave a very plausible explanation of the reason 
therefor. He thought that the limit to the nam- 
ber of lamps thatcould be safely put on a single 
circuit was considerably beyond even that now 
in use—120 to 126. It was limited by the possi- 
bilities of insulation against the higher voltages. 
He cited instances where, even in former times 
when the art of insulation was in its infancy, no 
inconvenience was experienced with higher volt- 
ages than those now used. 


The demand now was for larger units, and this 
was admirably illustrated by Mr. S. M. Hamill, 
who, after the paper had been read, was oalled 
upon to make some remarks. This matter is of 
such great interest to Central Station men that we 
must refer them to future issues for the complete 
reports. We need add nothing further here to 
indicate the importance of the paper than to give 
the names of the others who discussed it, viz., 
Prof. Elihu Thomson, Messrs. I. R. Prentiss, T. 
Carpenter Smith and Jobn A. Seely. Several 
other gentlemen desired to discuss the subject, 
but the hour being late further discussion was 

cut off. 

Mr. John A. Seely then offered resolutions 
that the Cotton States International Exposition 
to be held at Atlanta be endorsed by the Associa- 
tion, and that it urge the attendance and co- 
operation of its members. This was passed 
unanimously and the meeting adjourned to meet 
in executive session. 


WEDNESDAY AFTERNOON. 


The programme stated that the afternoon ses- 
sion would convene at 2:30 P. m. It had been 
announced verbally by the President that Dr. 
Bell’s paper on the Monocyclic System, which 
had been postponed by the non-arrival of the 
drawings in time for the morning session, would 
be taken up first in the afternoon. The people 
were on hand pretty promptly, since this paper 
was looked forward to with perhaps as much in- 
terest as any paper announced before the Con- 
vention, but in view of the limited time and the 
crowded calendar, a very annoying and regret- 
able delay of over an hour ensued before the 
paper was read. When it became evident that 
this delay was to be somewhat extended, Vice- 
President Nicholls proposed that the question 
“How to Light Large Cities“ be taken up out of 
its order, and this was put asa motion. Upon 
being put to a vote a division wascalled for which 
resulted in a majority vote in its favor. This 
was a subject which might profitably have ocen- 
pied the whole time of the Convention during all 
of the three days, and it bad been arranged to 
have Messrs. Nicholls, Ayer, Huntley, Clark, 
Redmond, Peck, Lindsay and Morrison lead the 
discussion. 

It would have been worth all the trouble of 
getting up the Convention to have heard these 
men discuss this question, but because of it hav- 
ing been borne out of time it fell flat. These 
names having been read over by the President, 
no one responded. Judge Armstrong rose tothe 

occasion, however. and said that since there was 
no une to respond to the invitation to speak on 
“How to Light Larae Cities.“ it would be in 
order to hear from some one who could tell how 
to light SMALL cities, and called upon Mr. Wil- 
merding (of Chicago) to tell them something 
of How to Light SMALL Cities.” [This town, 
by the way, is the one in which the story of Pyg- 
malion and Galatea is always popular, because 


the hero’s name suggests an industry that has 
made the city what it is.— Ed.] 

Mr. Wilmerding responded gracefully. He 
couldn’t tell how to do it from experience, be- 
cause that same great genius which had devised 
the electric belt method of teaching electrical 
engineering, viz., the National School of Elec- 
tricity, had also undertaken the job of lighting 
the village, and was charging more for the muni- 
cipal lighting than his company was doing by 
private enterprise. Mr. Wilmerding did not 
actually refer to the National School. Lut he re- 
ferred to the municipal enterprise, which in fact 
bears the same relation to legitimate private 
enterprise as the electric belt and the electro- 
poise bear to legitimate electro-therapeutics. 

After the conclusion of Mr. Wilmerding's re- 
marks, Mr. Redman, who had come in in the 
meantime, gave a brief description of the ser- 
vice in Rochester. 

By this time the preparations for Dr. Bell’s 
paper had been completed and the author pro- 
ceeded to read. 


The Monocyclic System. 


It will be remembered that the feature of the 
Washington Convention was Mr. Scott's paper 
on ‘‘ Polyphase Transmission,” in which was de- 
veloped a practically new system of great proe- 
pective utility. This received such universal 
commendation at the time as to constitute the 
occasion a most distinct triumph for the West- 
inghouse Company, which by its brilliancy quite 
overshadowed for the time everything that had 
been done by the General Electric Company. 
Dr. Bell's paper was expected by friends of the 
G. E. Company to do for his company on this 
occasion what Mr. Scott’s paper hud done for the 
Westinghouse Company on the former occasion, 
and public interest was on the gui vive for the 
discussion which should follow. The keen 
rivalry which has so long existed between these 
two concerns was expected to reach a climax at 
that time, and the Hectors of both armies were 
present to do battle for their respective colors. 

Mr. Kelly of the Stanley Company was the 
first participant in the discussion. He thought 
that the monocyclic system had come too late. 
Had it preceded the polyphase system it might 
have constituted a decided advance on existing 
practice, but coming as it did, after the latter 
had been introduced, it constituted in reality a 
step backward which the electrical interests 
would not be likely to take. It accomplished 
nothing that had not already been accomplished 
in a somewhat better and more complete manner. 

Mr. Steinmetz of the G. E. Company, and the 
inventor of the monocyclic system, followed and 
endeavored to point out that the monocyclic sys- 
tem was a system sui generis and not in any 
sense a polyphase system or a modification there- 
of. In substantiation of his position he defined 
the meaning of “ polyphase,” and pointed out 
how that, according to this definition, his system 
could not possibly be brought within its mean- 
ing. 

Prof. Elibu Thomson, of the G. E. Company, 
indorsed ina few words all that both Dr. Bell 
and Mr. Steinmetz had said and claimed. 


Mr. Scott, of the Westinghouse Company, fol- 
lowed. Referring to Mr. Steinmetz’s definition of 
polyphase phenomena, he said that one had a 
right to define them anyway he chose. If he was 
careful to define them in such a manner as to ex- 
clude the particular features of the monocyclic, 
as Mr. Steinmetz had done, then of course ac- 
cording to this definition the monocyclic phe- 
nomena were not polyphase phenomena. If, on 
the other hand, the definition included the phe- 
noména and methods of action by which the re- 
sults were actually obtained, then the monocyclic 
were polyphased phenomena and nothing else. 


Referring to the diagrams and data of copper 
economy of the various methods of periodic 
current distribution presented by Dr. Bell, he 
showed that they were in some cases erroneous, 
and finally he criticised in detail the general 
economies of the system, which he characterized 
as buta modification of existing systems, possess- 
ing doubtful merits where it resembled them and 
marked demerits in the features wherein it dif- 
fered. 

Dr. Bell then replied somewhat briefly. The 
hour for adjournment haying now arrived, 
further discussion was postponed. 

As in the case of Mr. Perry's paper, there were 
many others than those who took part who de- 
sired to, and the disappointment was universal 
that the matter had to be dropped at this point. 
The hope that the discussion might be continued 
at one of the succeeding sessions was disappoint- 
ed on account of the crowded condition of the 
programme and the backward condition of the 
calendar. 


WEDNESDAY EVENING. 


The only evening session of the Convention 
was that held on Wednesday to witness a practi- 
cal demonstration of the protection of lines from 
lightning by means of lightning arrestors. On 
this occasion Mr. A. J. Wurtz repeated his leo- 
ture and demonstration, already fully described 
in these columns, to a most attentive audience. 
This lecture, which has been given at New York, 
Boston, Philadelphia, and in several cities of the 
West, is one of the most instructive as to the 
nature of lightning discharge and the means 
necessary for protection against surgings of this 
kind that has ever been brought beforea popular 
audience, and has had an educational value of 
a high order. 


THURSDAY MORNING. 


After a few remarks from Mr. W. R.Gardener, 
of Pittsfield, on Dr. Bell’s paper, President Fran- 
cisco called for the report of the Committee on 
Data, which was read by the chairman, H. M. 
Swetland, of New York, and supplemented by 
Mr. Gardener with a description of the methods 
adopted by him in obtaining the data furnished 
from his station and the conclusions which he had 
reached from these data. These formed a 
valuable addition tothe report and will deserve 
further notice at a later date. 

Others who discussed this report were Messrs. 
Powers, Armstrong, Swetland, Jennings, Had- 
ley, Burleigh, Barker and Ayer, the tenor of 
whose remarks was to place a high estimate up- 
on the value of the report and to demand a con- 
tinuance of the same. 

Some of the gentlemen desired that the com- 
mittee assist the central station men in collecting 
the data desired by indicating more clearly just 
what was desired. 

In line with this Mr. Ayer offered the follow- 
ing resolution : ‘‘ That the Committee on Data be 
directed to send out as soon as possible after the 
adjournment of this meeting blanks upon which 
records of central stations may be kept with full 
instructions how to make the returns.” Carried. 

The meeting then adjourned to executive ses- 
sion. At this session the report of the Committee 
on Relations Between Manufacturing and Cen- 
tral Station Companies was fully considered, and 
the following special committee appointed in con- 
nection therewith : Messrs, A. J. DeCamp, John 
I. Beggs, E. A. Armstrong, T. Oarpenter Smith 
and F. Gilbert. 

Messrs. Seely, Armstrong and Colburn were 
appointed a committee to nominate officers for 
the ensuing year. 

Messrs. Ayer, Nicholls and Burleigh were ap- 
pointed a Committee on Resolutions. 

The constitution was aleo amended, providing 
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for the holding of one meeting in each year in 
the month of May or June. 

A motion was passed recommending that the 
next meeting be held in New York City. 


THURSDAY AFTERNOON. 


The next paper was one by Mr. L. B. Marks 
on Are Carbons and the Rating of Arc Lamps. 
In this and the discussion following, the rating of 
arc lamps by a watt standard was advocated, the 
variation of voltage of the various makes of car- 
bons between hissing and flaming points was 
discussed, and the effects of variation in composi- 
tion and structure upon economy of various 
carbons pointed out. 

Prof. Thomas, of Columbus, gave some inter- 
esting results of tests made upon carbons obtained 
from a large number of central stations in Ohio 
at the Ohio State University. These tests were 
made for the purpose of getting at the facts as to 
the light actually given by the carbons. The 
point of the investigation was to determine how 
much variation, there was in the candle power 
afforded by arcs which were maintained at an ex- 
penditure of a constant amount in watts. The 

-figures given show a somewhat wide variation 
with practically constant consumption of watts, 
and led Prof. Thomas to conclude that a watt 
rating for arc lamps was simply taking a step in 
one direction which did not tend in any degree 
to remove the trouble—that it merely shifted the 

trouble from one basis to another. 

He believed with Messrs. Houston and Ken- 
nelly that the proper basis for a contract between 
a municipality and a corporation was that of 
illumination solely. 

He did not indorse Messrs. Houston and Ken- 
nelly’s instrument for determining this illumina- 
tion, however, as the principle upon which it was 
based had proved fallacious and unsatisfactory. 

Mr. Ayer rather favored the watt rating, not 

as an ultimate resort, however, but as a step from 
something entirely indefinite to something that 
was definite. 

Judge Armstrong took the same view as Mr. 
Ayer. 

The report of the Committee on Rules for Safe 
Wiring was then presented by Mr. Ayer, and con- 
sisted of a recommendation that the present rules 
be approved and continued. 

Following this the subject of the Welsbach 
light was discussedby Messrs. Gardener, of Pitts- 
field; Edgar, of Boston; Cairnes, of Memphis; 
Seely, of New York; Peck, of Brooklyn; Arm- 
strong, of Camden; Stetson, of New Bedford ; 
Mr. Francisco, of Rutland, and Mr. Corriveau, 
of Montreal. Allof these gentlemen confirmed 
the position taken by ELECTRICITY on this sub- 
ject, that the competition while ephemeral must 
be met, and that when met by good service would 
be short lived. 

The following resolution, offered by Mr. James 
I. Ayer and seconded by Frederic Nicholls, was 
then passed : 

„That the thanks of the Association are hereby 
tendered to Mrs. Sidney Short and the ladies of 
the Local Committee, to Mr. Wason and the 
gentlemen of the Reception Committee, the Cleve- 
land Telephone Company, the Long Distance 
Telephone Company, the Cleveland City Railway 
Company, the Cleveland Electric Railway Com- 
pany, and the gentlemen of the local press. 

„The many courtesies extended to the visiting 
members have been fully appreciated, and the 
result bas been that this Cleveland meeting will 
be remembered as one of the most pleasant, from 
a social standpoint, and also one of the most in- 


teresting and instructive, in the history of the 
Association.” 


The Committee on Nominations presented the 
names of the following gentlemen: 

President—C. H. Wilmerding, Chicago, III.; 
First Vice-President—Frederic Nicholls, To- 
ronto, Canada; Second Vice-President—E. F. 
Peck, Brooklyn, N.Y. 


ELECTRICITY. 


Members of Executive Committee—E. H. 
Davis, Williamsport, Pa. (one year); W. R. 
Gardener, Pittsfield, Mass.; George A. Redman, 
Rochester, N. Y.; J. J. Burleigh, Camden, N. J. 

The gentlemen were duly balloted for and 
elected. 

Mr. Armstrong--‘‘I move, with the unani- 
mous consent of the members, that the next 
annual meeting of this Association be held in the 
month of May or June, as selected by the Execu- 
tive Committee, in the year 1896.” Carried. 

On motion adjourned. 


THE SOCIAL SIDE. 


The entertainment of the guests by the citi- 
zens of Cleveland was all that could be desired. 
Carriages were provided at stated times for those 
who wished to visit any of the points of interest. 

On Wednesday evening an enjoyable reception 
was tendered at the roomsof the Art Club, which 
was well attended. 

The social event of the meeting, however, was 
the reception givento the ladies by Mrs. Sidney 
Short and her friends. Reserved for the fair sex, 
it cannot be described by us—in print. 


THE SPECIAL TRAINS. 


Both New York and Chicago sent goodly dele- 
gations by special train. The New York party 
was in charge of Mr. C. O. Baker, which means 
that everyone enjoyed himself in the customary 
manner. This train left New York at 9.30 A. M. 
and arrived in Cleveland about 12 at night, pick- 
ing up the delegations of the interior cities en 


route. The roster was as follows: 


Ayer, Jas. I., Marks-Ayer Electric Co., New York. 
Alberger, L. R., Henry R. Worthington, New York. 
Adams, H. C., Phillips Insulated Wire Co., New York. 
ae J. A., Citizens’ Light and Power Co., Rochester, 


Baker, Jr., C. O., Baker & co., Newark, N. J. 

Bergtheil, Edward, electrical engineer, London. 

Bakewell. Allen C., Interior. Conduit and Insulation Co., 

New York. 

Brady, F. H., Specialties, New Britain, Ct. 

Burke, J., Herrick & Burke, New York. 

Bala: e E., Eddy Electric Manufacturing Co., New 
ork. 

Badger, F. H.. Montmorency Electric Power Co., Quebec. 

Belden, A. J., Belden & Seely, Syracuse, N. Y. 

Burns, Charles 1, Rochester, N. Y. 

Crouse, J. B., Crouse-‘lremaine Carbon Co., Fostoria, O. 

Coles, Stephen L., ** Electrical Review,” New York. 

Chesley, C. C., Stanley Electric Mfg. Co., Pittsfield, Mass. 

Carpa eee C. E., Carpenter Enamel Kheostat Co., Ho- 
oken, N. J. 

Coughlan, W. F., Worcester Electric Light Co., Worcester, 
ass. 

Cram, H. B., Bernstein Electric Co., Boston, Mass. 

Colvin, F. R., Interior Telephone Co., New York. 

Corriveau, A. J., Montreal. 

pou S. A., Ft. Wayne Electric Corporation, New 
ork. 

Dufiie, Jr., New York. 

Delhtonde, F. S., Standard Paint Co., New York. 

Davis, H. M., Electric Power,” New York. 

aay iri H. H., Worcester Electric Light Co., Worcester, 
lass. 

Francisco, M. J., Rutland Electric Light Co., Rutland, Vt. 

Francisco, Don C., Rutland Electric Light Co., Rutland, vt. 

Francisco, Jr., M. J., Rutland Electric Light Co., Rutlaud, 


Vt. ; 
E Thomas J., Rutland Electric Light Co., Rutland, 
t 


Gardner, F. F., Newark Electric Light and Power Co., 
Newark, N. Y. 

Gilbert F. A., Boston Electric Ligut Co., Boston, Mass. 

Gates, J. J., Perkins Electiic Switch Mfg. Co., h art ford, Ct. 

Greene, B. E., Electricity,” New York. 

Gallaher, C., National Conduit Mfg. Co., New York. 

Hambey. J. D., Beacon Vacuum Pump and Electrical Co., 
Boston, Mass. 

Horiei, R O., Weston Electrical Instrument Co., New- 
ark, N. d. 

Hart, Gerald W., Hart & Hegeman Mfg. Co., Hartford, Ct. 

Harrington, F. W., India Rubber and Gutta-Percha Ins. 
Co., New York. 

Huntley, C. R., Buffalo General Electric Co., Buffalo, N. Y. 

Hatch, E. D., H. W. Johns Mig. Co., New York. 

Heriick, A. B., Herrick & Bui ke, New York. 

Herrick, Charles H., W. S. Hill Electric Co., Boston, Mass. 

Higgins, E. N., Citizens’ IIluminating Co., Rochester, N. Y. 

Holmes, W. E., Newton and Watertown Gas Light Co., 
Newton, Mass. 

Holtzer, charles W., Holtzer-Cabot Electric Co., Boston, 
Mass. 

Hine, Henry, Stanley Electrical Mfg. Co., Pittsfield, Mass. 

Hotchkiss, , Electrical Engineer and Supply Co., Syra- 
cuse, N. Y. 

Hinds, Syracus> N Y 

Joues, A. J., Edison Illuminating Co., New Brunswick, N. J. 

Johnston, W. J -t Electrical World,” New York. 

Kimball, General Electiic Co., Boston, Mass. 

Kelly, J. F., Stanley Electric Mfg. Co., Pittstield, Mass. 

Kittle, E. B., Petthizell-Audrews Co., New Vork. 

Lindsley, S., Essex County Electric Co., Orange, N. J. 

Little, E. W., Interior Conduit and Insulation Co., New 
York. 

Leonard, H. Ward, electrical engineer, New York. 

Learned, C. A., Hudson County Electric Co., Jersey Clty, 

J 


N. J. 
McIntire, C. H., The C. McIntire Co., Newark, N. J. 
Marun, A. J., Complete Electrical Construction Co., New 
York. 
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Martin, T. C., electrical engineer, New York. 

Mackie, C. P., Electric Selector and Signal Co., New Yor 
Mackay, W. H., Imperial Electric Lamp Co., New York 
ee W. J., American Electric Mfg. Co, St. Lous 


0. 
Marks, L. B., Marks-A yer Electrical Co., New Tork 
W Norman, Andover Electric Light Co., Andore, 


ass. 

Millett, C. W.,Dolgeville Wlectric Light and Powerco. 

Dolgeville, N. Y. 
McLaren, P. M., Abendroth & Root Mfg. Co., New York 
McQuaide, J. P., National Conduit Mfg. Co..New York 
Nunn, Paul N., San M IKUR G. M. Co., Telluride, CoL 
Newton, C. E., Jewell Iting Co., Hart ford. Ct 
Osborne, W. F., Western Electrician,” New York 
Perry, Nelson W.. Electricity.“ New York 
Phipps, E. H., Connecticut Pipe Mfg. Co., New Haven, Ct 
rece E H., Citizens’ Electric Illuminating Co., Brooklyn. 


Redman, G. A., Rochester Gas and Electric Co.,Rochester, 


Pentz, James A., Philadelphia. Pa. 

Phelps, Geo. M., electrical engineer, New York. 

Puriugton; A. J., Stamford Gas and Electrical Co., Stam- 
ord, Ct. 

Renehan, J. J., Specialties, New Britain, Ct. 

Sachs, Joseph, electrica! engineer, New Yorr. 

SSe, Jonn A., complete Electrical Construction Co., New 

or 

Stieringer, Luther, New York. 7 

Shain, Charles D., Manufacturers’ Agent, New York 

Shaw, A. C., electrical engineer, Boston, Masa. 

Smith, Geo. L. 

Smith, J. B0018; Manchester Electric Light Co., Manches 


ter, N. H. 

zai, e J., Edison Electric Illuminating Co., New 
ork. 

Swetland, H. M., Power,” New York. 
Towles, C. L., Jewell Belting Co., Hartford, Ct. 
Thomson, Elibu, Lynn, Mass. 
Wood. E. E., Electrical Industries,” New York. 
Wheeler, S. Bowman, Morris, Tasker & Co., Philadelphia 


a. 
Wintner, St. Louis, Brooklyn Electric Mfg. Co., Brooklyn, 


Wiley, Geo. L. Standard Underground Cable Co. New Yort. 
Walter. H. H., American Carbon Co., Noblesville, Ind 
Welch, J. W. New York Central Railroad, New York 


LADI ES. 


Mrs. M. J. Francisco, Mrs. C. O. Baker, Jr., Mrs. G. 4. 
Redman, Mrs. C. H. McIntire, Mrs. H. J. Smith, Mra F. 8 
DeRonde, Mrs. C. W. Millett. Mrs. W. J. Johnston 


The Chicago Special. 101 
The list of the Chicago pilgrims is as follows, 
others who were not on these trains being listed 


elsewhere: 
CHICAGO. 


B. E. Sunny, General Electric Company. 

C. H. Wilmerding, Chicago Edison Company. 

. Sullivan, Charles a. Schieren & Company. 

. McKinlock, Metropolitan Electric Company. 

E. Gregory, Charles E. Gregory Company. 

. B. Wallace, Wallace Electric Company. 
illiam S. Hine, Wallace Electric Company. 

F. B. Morse, 8. F. B. Morse & Company. 

George S. Searing, Hart & Hegeman Mfg. Company. 
F. S. ‘erry, Sunbeam Lamp Mfg. Company. 
Charles G. Burton, Central Electric Company. 
J. C. Shainwald, Standard Palnt Company. 

R. J. Randolph, Excelsior Electric Company. 

M. B. Austin, Safety Wire and Cable Company. 
E. H. Fox, Phenix Glass Company. 

Carl K. McFadden, Nutting Electric Company. 
George Cutter. 

H. H. Cutler, Cutler-Hammer Mfg. Company. 

H. H. Conover, J.A. Roebling’s Sons’ Company. 
Prof. W. M. Stine, Armour institute. 

W. F. Collins, * Western Electrician.” 

F. L. Perry, Western Electrician.” 

W. E. Kelly, ‘* Western Electriclan.” 

M. J. Suilivan, “ Electrical World.” 

Mrs. M. J. Sullivan. 

H. M. Angle, Chicago Cross-Arm Company 

Carl Kammeyer, * Electrical Enginer.” 

E. L. Powers. Electrical Industries.” 

E. Nashold. Nashold_Cleat Company. 

Charles F. Foster. 

Thomas G. Grier. Bryant Electric Company. 

M. M. Wood. 

F. E. Donohoe, American Electrical Works. 

Charles S. Marshall, Chicago Cross-Arm Company. 

J. W. Wolff, New York Insulated Wire Company- 
W. A. Remington, Electrical Industries.” 

W. A. Hurd, Crane Elevator Company. 

J. H. McGill, Peru Carbon Co. 

Hugo Benedix. 

W. B. McDonald, Calumet Gas Company. 

H. F. Tate, National Condult Mfg. Company. 

Charles E. Wilson, Ft. Wayne Electric Corporation. 


DETROIT. oral 
At Toledo the Chicago delegation was joined by 8" 
Detroit gentlemen whose names follow: 


W. H. Fitzgerald, Detroit Electric Light and Power Com- 


pany. 
George E. Fisher, Commercial Electric Company. an. 
J.F. Cummings, Cummings & Engleman Conduit Lomb ny. 
W. H. Lau key, Cummings & Engelman Conduit Comp 
J. E Lockwood. Michigan hlectric Company. 
A 5 Livesey, General Electric Company. 

. Chase. 
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DES MOINES, IA. 


J. A. Colby, Des Moines Illuminating Company. 
Mrs. J. A. Colby. 
PEORIA, ILL. 


A. M. Searles, Diamond Electric Company. 
ROCKFORD, ILL. 


M. A. Beal, Forest City Electric Light and Power Com- 
pany. 
BOSTON. 


C. L. Edgar, Edison Illuminating Company. 
MILWAUKEE. 
S. G. Coleman, Badger Illuminating Company. 
NEW YORK. 
C. B. Fairchild, * Street Railway Journal.” 
CEDAB RAPIDS, IA. 
W. A. Green. 
HOOPESTOWN, ILL. 
W. M. Chase. 
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Storage of Energy Essential to Economy of 
Working in Central Stations.” 


BY N. W. PERRY, E. M. 


Mr. President and Gentlemen of the National 
Electric Light Association: The Committee on 
Data reporting at the Washington meeting stated 
that 1.5 pounds of coal per indicated horse- power 
with a combined engine and dynamo efficiency 
of eighty-one per cent would produce 402.84 watt 
hours per pound of coal. In the tabulated state- 
ment of data collected by this same committee 
the highest results of practice given were 208 
watt hours per pound of coal. The next highest 
was 192, the lowest 25, and the average 
91.7 watt hours, or only 22.7 per cent of that 
which the best practice under favorable condi- 
tions should give. 

By far the larger number of stations reporting 
are small ones, in which the highest economies 
would not be expected, and we find as a matter 
of fact that most of these report results below 
the average. Discarding all results based on a 
consumption of less than 10,000 pounds of coal, 
we have an average for the largest stations of 
127.7 watt hours per pound of coal. This is 
equivalent to a consumption of about five pounds 
of coal per indicated horse-power. The best re- 
sults given (208) are equivalent to about three 
pounds per indicated horse power, Or more than 
twice as much asthe machinery involved requires 
for the best results. Bad as this showing is. it seems 
to compare favorably with foreign practice, for 

Professor Unwint says: Probably up to the 
present (1893), the consumption has in no case 
been less than 3.8 pounds per indicated horse- 
power.” 

When we consider how enormously short the 
results of actual practice in lighting stations are 
of those which are obtainable under the most 
favorable conditions with the same machinery, it 
behooves us to inquire into the cause of this 
deficiency and to see how far we can remedy it. 

Professor Kennedy has made some very care- 
ful tests to indicate the effect of variable load 

upon coal consumption. Dividing the day into 
three portions, he determined the fuol consump- 
tion, the feed water evaporated and the indicated 
and electric horse-power developed during each 
period in an English lighting station. It will be 
seen that during the periods of light load the 
fuel consumption per horse-power is very large: 


Cod Consumption in Boilers with Variable 


Load. 
TIC ht 
me es he) 
8 ae BAS & K 
8 acs Sea 8 8 
nor 22K 


Total indicated horse-power hours 562 407 
Total electric horse-power hours.| 400 | 979 | 260 


Coal per indicated horse-power 


hours pounds 6.88 | 3.26 | 6.26 | 4.65 
Coal per electric horse-power 

hours pounds..................| 9.67 | 4.85 | 9.80 | 6.62 
Pounds water evaporated per 

pound coal. ................6. 5.92 | 9.60 | 9.27 | 8.21 
Pounds water per indicate? horse- | 

power hour 40.7 | 81.8 | 57.7 | 38.3 
Pounds water per electric h: rse- 

power hour.,.... .............| 57.2 | 48.8 | 91.0 | 54.4 


Comparing the consumption of steam and coal 
during mean load with that during the hours of 
heavy load (6 P. m. to midnight) we find that the 
mean steam consumption per electric horse-power 
hour was twenty-four per cent greater and the 
mean coal consumption per electric horse- power 
hour was forty-six per cent greater—the differ- 
ence of twenty-two per cent being attributable to 
waste at boilers, due to irregular working. Daur- 
ing the whole twen zy-four hours the mean evap- 
oration in pounds of water per pound of coal was 
only eighty-five per cent of the evaporation dur- 
ing the period of maximum load. 

To show more clearly at what relative cost we 
produce power in our lighting stations with 
their variable loads and under other commercial 
conditions where the load is fairly constant, I 
quote Professor Unwin: 

I. Engines working on a very regular load, 
in conditions similar to those of an engine 
pumping toa reservoir. Here for one effective 
horse-power exerted during 7,884 hours annually, 
engines of 1.47 indicated horse-power must be 
provided. Such engines may be taken to use 


"Read before the National Electric Light Association at 
its Eighteenth Convention, beld at Cleveland, O., Febru- 
ary 19, 20 and 21, 1895. 

tOn the Development and Transmission of Power, 
page 28. 
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fourteen pounds of steam per indicated horse- 
power hour in test trials, but in ordinary work 
seven and one-half per cent more must be 
allowed for leakage, working auxiliary engines 
and less careful attention; this makes the con- 
sumption fifteen pounds per indicated horse- 
power, or 15X1,176 (-r) eighteen pounds per 
effective horse-power hour. At nine pounds of 
steam per pound of coal, allowing also five per 
cent for lighting and banking fires, the engine 
would use 2.1 pounds of coal per effective horse- 
power hour. 


Cost of Installation per Effective Horse-Power. 


Cost of engines or with reserve 
1.47 indicated horse-power= 


1.47 844. 55 . $65.42 
Cost of boilers=1.47X$24.......... 85.28 
Cost of buildings=1.47$30....... 44.10 
l! $144 80 
Annual Cost of Working per Effective Horse- 
Power. 
Interest on $144.80 at 4 per cent.. $5.79 
Maintenance and depreciation— 
Buildings at 2 per cent........... 88 
Machinery at 7} per cent......... 7.61 
Total fixed annual cost...... 14.28 
Coal 2.1 pounds for 8,760 hours 
at $1.75 per ton $16.10 
Petty stores 1.64 
Driving, stoking and cleaning... 11.67 
29.41 
Total annual cost $43.69 
Steady Working Cost of One Electrical Horse- 
Power. 
Cost of engines, 1.547 at $44.5.... $68.84 
Cost of boilers, 1.547 at $24......... 37.18 
Cost of dynamo, 1 at 330 80.00 
Cost of buildings, 1.547 at $80.... 46.41 
| i $182.38 
Interest on $182.38 at 4 per cent. 7.80 
Maintenance and depreciation— 
Buildings at 2 per cent : 98 
Machinery at 7} per cent 10.20 
Total fixed annual cost. 18.43 
Cost of coal, 2.21 pounds, 8,760 
hours, at $1.75 per ton......... $16.94 
` Cost of petty stores 1.64 
Cost of driving, stoking and 
cleaning. e 11.67 
30. 25 
Total annual cost per elec- 
trical horse power $48.68 


II. Engines working with variable load 
under conditions similar to those of an electric 
ligħting station. Here for one eftective horse- 
power supplied on the average throughout the 
year engines of 5.87 indicated horse-power have 
to be provided. On account of the inefficiency 
and waste, due to variation of the load, it is best 
to estimate the steam and coal from experience 
in similar cases. Probably no electric lighting 
station at present works with quite so low a con- 
sumption as six pounds of coal per hour per elec- 
trical unit supplied. A consumption of nine 
pounds is probably much more common in the 
best managed stations. Six pounds of coal per 
electrical unit corresponds to 3.8 pounds per ef- 
fective horse-power hour. . 

Cost of Installation. 
Cost of engines for one average 
effective horse power with re- 
serve, §.87 indicated horse- 


power =5.87X $44.5............... $261.22 
Cost of boilers 5. 87 * $24........... 140.88 
Cost of buildings=5.87X 830 . 176.10 
S!!! $578.20 
Annual Cost of Working per Effective Horse- 
Power. 


Interest on $578.20 at 4 per cent. $23.18 
Maintenance and depreciation— 


Machinery at 7} per cent 30.25 
Buildings at 2 per cent 3.50 
Total fixed annual cost. 56 88 
Cost of coal, 3.8 pounds for 8,760 
hours at $1.75 per ton......... - $26.00 
Cost of petty stores q ; 1.64 
Cost of driving, stoking and 
cleaning q 1.67 
— — 39.91 
Total annual cost............ . $96.19 
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In other words our power costs us 2.188 times 
as much in an electric light station as it should. 
If we figure out the relative costs per electrical 
horse-power the disparity will be still greater. 

Using these same data, but carrying the results 
out to electrical horse-power, assuming a dynamo 
efficiency of ninety-five per cent., we have four 
pounds of coal per electrical horse-power. 


Cost of Installation per Electrical Horse- 


Power. 
Cost of engines, 6.17X $44.06...... $274.56 
Cost of boilers, 6.17 X $24......... . 148.08 
Cost of buildings, 6.17 X $80....... 185.10 
Cost of dynamos, 4, at $30.......... 120.00 
ORAL EE EE E AA $727.74 
Interest on $727.74 at 4 per cent.. 29.11 
Maintenance and depreciation— 
Machinery, $542.64, at 74 per 
Lont ss auies apan rsat 40.70 
Buildings, $185.10, at 2 %...... 8.70 
Total fixed cost................. 78.51 
Cost of coal, 4 pounds for 8,760 
hours, at $1.75 per ton $30.68 
Cost of petty stores 1.64 
Cost of driving, stoking and 
olenning . 12.00 
— 44.27 
Total annual cost electrical 
horse - Power $117.78 


When we compare this with the cost resulting 
from steady working, viz., $48.68, we see what 
an effective method of storage means in our cen- 
tral stations. If our storage costs us nothing, it 
would result in a saving for each electrical horse- 
power generated per year of $117.78—$48.68=— 
$69.10. But any system of storage which we may 
employ will involve expenditures, both in the 
way of losses in storage, which will have to be 
provided against by an increased plant to provide 
for the same ultimate output, and in the way of 
interest on the additional investment required b 
the storage plant. Asa matter of fact, these ad 
ditional costs must in all cases be less than the 
saving otherwise effected, else we are paying 
more for our economy than it amounts to. In 
the present case, our storage must cost us less 
than $69.10. 

If we could take the variable load off between 
the boiler and engine, viz., devise some means 
by which the same amount of energy could be 
supplied by the continuous operation of a boiler 
plant working at its most economical rate, we 
would at once do away with one of the most 
serious losses due to irregular working. Let us 
see how much the saving would be if the irregu- 
lar working of the boilers could be obviated 
without cost: 


Cost of engines, 6.17 at $14.5...... $247.56 


Cost of boilers, 1.647 at $24......... 87.18 
Cost of buildings, 4, at 880 120.00 
Cost of dynamos, 4, at $30.......... 120.00 
Totalno anaa $551.69 
Interest on $551.69 at 4 per cent. 22.07 
Maintenance and depreciation— 
Machinery, $481.69, at 74 per 
CONG AE A E 82.88 
Buildings, $120, at 2 per cent.. 2.40 
Total fixed annual cost. 56.85 
Cost of coal, 2.21 pounds for 8,760 
hours, at $1.75 per ton.. ....... $16.93 
Cost of petty stores 1.64 
Cost of driving, stoking and 
Slesnin gn, 11.67 
— 30.24 
Total annual cost per elec- 
trical horse- PO wer $87.09 


_ If we move our storage forward one step and 
introduce it between our engine and dynamo, 80 
that everything previous to the dynamo would 
work continuously at its maximum economy, the 
account would stand thus: 


Storage Between Engine and Dynamo. 
of One Electrical Horse-Power. 


Cost 


Cost of engines, 1.547 at $44.5..... $68.84 
Cost of boilers, 1.547 at $24......... 87.13 
Cost of dynamos, 4, at $80.......... 120.00 
Cost of buildings, 4, at $80......... 120.00 

/// 8 $346.97 


Interest on $846.97 at 4 per cent.. $13.86 
Maintenance and depreciation— 
Machinery, $226.27, at 71 per 


. ðͤ aa 17.02 
Buildings, $120, at 2 per cent... 2.40 
Total fixed annual cost $88. 28 
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Cost of coal, 2.21 pounds, 8,760 


hours, at $1.75 per ton.......... $16.94 
Cost of petty stores 1.64 
Cost of driving, stoking and 
Slen ing ; 1.67 
— 30.25 
Total annual cost per elec- 
trical hor3e-power....... $63.58 


Recapitulating, we have possible gains by in- 
5 the storage by successive steps for- 
ward: 


Cost of 

Horse-Power 

at this stage. 
Between boiler and engine...... $30.69 $48.68 
Between engine and dynamo... 28.56 87.09 

Between dynamo and distribu- 
77 eee 14.85 117.78 
T Eonia $69.10 


Battery Storage. 


Supposing, in the case assumed, we endeavor 
to equalize the load by means of the storage bat- 
tery. This will allow the boilers, engines and 
dynamos to work continuously at their most 
economical rate and would seem to provide ideal 
conditions of working. We are not, however, 
storing the product we have to sell as is the gas 
manufacturer—we are not storing electrical 
energy, 88 some suppose, but chemical energy, 
which must be transformed again into electrical 
energy before we can distribute it. These two 
transformations, of course, involve a loss of 
energy which must be provided for in boilers, 
engines and dynamos, and also in coal. To be 
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The total fixed investment there- 
~ fore becomes............. $726.80 


Interest on $726 80 at 4 per cent. 29.07 
Maintenance and depreciation — 
Buildings, $125 at 2 per cent... 2.50 
Machinery, $181.80 at 7} °¢......- 18.64 
Storage battery. $420 at 10% .. 42.00 
Total fixed annual cost...... 87.21 
Coal 2.95 pounds for 8,760 hours, 
at $1.75 per ton 2.61. 
Petty stores, attendance, eto 18.31 
85.92 
Total annual cost per elec- 
trical horse power $128.13 


which would be an actual loss over that of irregu- 
lar working of $123.18—117.78=$5.35. It will 
cost with the storage battery thus used, $123. 13-- 
$48.68=$74.45 more than the same machinery 
working continuously on a steady load could pro- 
duce it for. 

If we assume coal to cost $3.50 instead of $1.75, 
the cost per electrical horse-power will be: 
Steady load without storage bat- 


OLY E 8 $52.31 
Variable load without storage bat- 

CCC 148. 40 

With storage battery.................. 145.74 


We thus see that the storage battery on ac- 
count of its high price costs more than it saves 
where fuel is cheap, but shows an economy as the 
price of fuel advances until with coal at $8.50 the 
economy becomes $2.66. This does not condemn 
its use in central stations in other ways, how- 
ever, for there are many cases in which its use 
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companying diagram. The irregular black line 
represents the natural load line. The spaces be- 
tween the horizontal lines represent the units in. 
to which the equipment is divided, and the ver. 
tical lines the time at intervals of two hours. 


Beginning at 6 a. M. the load is a little above 
the best output for three units, but without too 
much overloading these three units can carry it. 
The line gradually rises, however, until at 8 4. M. 
it becomes too much of an overload for three 
units. If a fourth unit were thrown in it would 
at first have to operate at only about one-third 
load, and hence very uneconomically. A storage 
battery load sufficient to make up a full load for 
this unit would, therefore, be thrown in at 8 A. M., 
and the new unit would thas work economically 
from the start. The part of the load furnished 
by the 3 is represented by the shaded por- 
tion outside the natural load line— that is to say. 
this much energy is being absorbed by the bat- 
tery and will be available at another time—les 
the loss due to inefficiency of the battery. I 
have assumed a battery efficiency of seventy-five 
per cent. We see from the diagram that the bat- 
tery is charged 8 a. M. to about 4 P. u. Twenty- 
five per cent of the energy ‘hus stored will there- 
fore be lost. It will be apparent that this bears 
no relation whatever to the total amount of 
energy being generated at the time, for units 1,2 
and 3 are working directly into the feeders and 
are not affected at all. he energy thus lost 
bears an exceedingly small ratio to the total 
energy generated. 

At 4P. m. the natural load consumes all the 
energy of the third unit, and in about twelve 
minutes has increased so as to be an overload. 
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ADJUSTING BATTERY STORAGE TO ELrCTRIC Lieut LOAD. 


entirely fair with the storage battery, let us as- 
sume that its efficiency under al] conditions is 
seventy-five per cent. Then in order that we 
may have at average working one electrical horse- 
power, we must provide: 

1 


547 
Boilers, -—— 2.07 at $24......... $49.68 
75 
47 
Engines. 2. 07 at 9844.55. 92.12 
75 
1 
Dynamos, —=1.333 at 830 ( 40. 00 
75 
Buildings, say....... e 125. 00 
Total in vestment, without 
storage battery. $306.80 


If we are to produce an average of one elec- 
trical horse-power per hour, we will produce 
twenty four horse-power hours during the 
twenty-four hours, half of which must be stored, 
viz., we must have storage battery capacity for 
twelve horse-power hours. Of course, the rate 
of discharge will have some bearing upon the 
cost of this storage battery capacity. but taking 
an abstract case, we may assume, I think, with- 
out being unfair, that it will cost $35 per elec- 
trical horse-power hour capacity erected. We 
must, therefore. add to our former figures 12x 
$85=$420, which is more for the batteries than 
we bave allowed for all the rest of the plant put 
together, including the buildings. 


may contribute to economy, but these cases can- 
not be determined by any general rational for- 
mula. Each case must be determined for itself, 
and the result will depend primarily upon the 
shape of the load line, and secondly, upon the 
ability of the battery to rise above normal dis- 
charge rate economically. In the case of a sta- 
tion previously equipped, without storage, 80 
that the units are already determined, the ques- 
tion of economy of introducing storage batteries 
will be determined in some cases entirely by the 
sizes of those units. 

In some cares where tle day load is exceeding- 
ly light it will not warrant the operation of the 
plant at all—the load costs morethan it will bring 
in. In such cases there can be no question as to 
the economy of the storage battery, since it can 
be charged during the night by power that would 
otherwise be practically wasted, and during the 
daylight hours it may carry the whole load. In 
such cases it will effect an economy in another 
way also, viz., by carrying up to its capacity the 
peak of the load. The economy in this direction 
will be the greater the sharper the piak and will 
disappear as this flattens out. 

But the manner in which the storage battery is 
most frequently employed to advantage in a cen- 
tral station is by changing the load line from the 
irregular one, due to the natural load, to one 
which would be formed by a series of rectangles 
which would in the aggregate have abont the 
same area, 

I have endeavored to illustrate this in the ac- 


Now it depends upon circumstances whether we 
will bring our stored energy to the assistance 0 
the fourth unit to carry the increasing | I 
further or not. For the purpose of illustration 
have assumed that we will not, but will throw 12 
our fifth unit and complete its load by chara! 
the battery. At ten minutes to 5 the a 
crosses the fifth unit line, rising very raf! J, 
and the same question arises again, but I ret 
in my sixth unit at once, completing its load; in 
shaded area outside the natural load line 75 
being tte energy taken by the battery, seventy 
five per cent of which will be available. t 5. 11 
the load exceeds the normal capacity of all = 
units, but the diagram represents them 48 matt 
ing the increasing load until 6 P. m., when 
seventh unit is thrown in, and the load compie 
by the storage battery until6.40,when the natur 0 
load requires the whole attention of all seve 
units. 3 
Now the question arises, will it be necessary i : 
add first an eighth and then a ninth unit to ta 5 
this peak? If so, it will add considerably to be 
fixed charges on our power account. ill 195 
cheaper to supply battery capacity to carry 10 
peak? That is a question to be decided separ? 
ly for each individual case. Storage batter! 
will stand an abnormal discharge for d 4 5 
time without serious injury. Some will stan 


better than others. If it be too rapid the dept” 
ciation charge will be increased, also if ae 


normal discharge be continued too long. jes 
too, at rapid discharge the battery become 
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efficient and the loss will become greater than 
twenty-five per cent. It is only by balancing 
these losses against the advantages that the ques- 
tion can be decided whether it will be more ad- 
vantageous to throw in an eighth unit and let the 
battery take care of only the tip of the peak 
beyond that, or let the battery take the whole of 
the peak beyond the seventh unit line. In the 
diagram I have assumed that the latter is more 
advantageous. The battery, therefore, discharges 
until 8.20, when it begins to recharge, supple- 
menting the seventh unit load until 9 P. M., when 
the seventh unit is thrown out entirely, and the 
battery carries the remaining seventh unit load 
until 9.25, the battery load being represented by 
the unshaded triangle within the load line. And 
so the battery and units continue supplementing 
each other throughout the remaining hours. 

In this way the battery will prove economical 
with some curves. In others it may not, but 
whether or not it will depends upon so many con- 
tingencies that it is utterly impossible to state 
å priori. There are other considerations than 
economy that might balance its absence, such as 
convenience as a regulator of potential; the facilit 
it affords for distribution to sub-stations at hig 
potential, resulting in an economy of copper; 
and the subsequent transformation down for 
local distribution; and some others which will 
suggest themselves. Some of these might be con- 
trolling in special cases. 

Then, on the other hand, the employment of 
the storage battery is limited entirely to the stor- 
age of energy when generated in the form of 
electricity; not only this, but it is still further 
limited to direct currents, and is therefore of no 
har in stations sending out alternating cur- 
rents. 


( To be continued.) 


London Notes. 


(From our London Correspondent.) 


ELECTRIC CURRENTS AND THE HUMAN BODY. 


One of the highest medical authorities in Eng- 
land has just made a splendid attack upon the 
medical electrician in a lecture delivered by him 
on February 11th before the London Institution. 
Taking as his subject Truth and Falsehood as 
to the Effect of Electric Currents on the Body,” 
he showed the present state of our knowledge re- 
garding the subject. Referring to the effects of 
the various currents on nerves, be showed a num- 
der of experiments and quoted Galvani’s cele- 
brated frog experiment. Some of our ‘‘quacks” 
advertise their electric belts and such wares in 
the stereotyped phrase Electricity is the Life,” 
and Prof. Horsley showed the falsehood and de- 
ceit therein contained. The only legitimate pur- 
pose for which an electrical current could be used 
in medicine or surgery was to stimulate or call 
out action in some particular muscle, or to stim- 
ulate some other physiological action such as se- 
cretion. But the currents required to do this 
must be powerful and intense. After speaking 
in very strong terms of C. B. Harness’s Company 
and its quackery, he referred to electrical quack- 
ery having had to be slaughtered by public- 
spirited private individuals instead of by the 
public prosecutor, whose real daty it was. 


ELECTRIC LIGHT WORKS BURNED DOWN. 


On Tuesday, February 12, the electric light 
station of the Kensington and Knightsbridge 
Electric Lighting Company was burned down. 
Fortunately the engines and other plant escaped 
with very little injury, and under the able man- 
agement of the engineer in chief (Mr. R. E. B. 
Crompton) a constant supply was maintained 
throughout the night. 


ELECTRIC MOTIVE POWER IN MINING. 


Before the Midland branch of the National 
Association of Colliery Managers on the 9th inst. 
Mr. Albion T. Snell, M. I. E. E. and A. M. I. C. 
E., delivered a lecture on this subject. He said 
that the large success attained by electric plants 
in collieries was due as much to their simplicity 
as to their efficiency. Hitherto in this country 
mining plants have always been worked by a con- 


tinuous current system. The alternate current 
systems have not been applied owing to various 
reasons. The simplest way of transmitting power 
was by two series wound machines as used in the 
large pumping and hauling plant at St. John’s 
Colliery, Normanton, and at many otber pits. 
The necessary conditions for transmitting power 
were that both machines must be designed for 
the same maximum current, the dynamo must be 
run at constant speed, and the characteristic 
curves of the two machines must be such,that the 
differences in pressure between the total electro- 
motive force of the dynamo and the counter 


electromotive force of the motor and the work- 


ing part of the curves must be equal to the pres- 
sure lost over the resistance of the entire circuit. 
It is not easy to fulfil these conditions in practice, 
but a sufficiently near approximation is obtain- 
able without difficulty. The simplicity of this 
arrangement had done much tocommend the use 
of electric power. This system, however, was not 
suitable for te supply of a number of motors, 
and therefore the parallel system in one of its 
forms had to be adopted, because in order to run 
motors in series the high pressure is required, 
and governors are necessary to control the speed 
of each motor. The parallel systems suitable for 
power work are: simple parallel or tree systems; 
feeder systems with two wire distributors; three- 
wire systems; three-wire feeder systems, and 
dynamotor sub-station systems. The simple 
parallel system was not suitable for a plant in 
which the power is taken off at a number of points 
relatively far apart, as in a coal-pit. The feeder 
system was that upon which most of the under- 
ground plants are laid when a compound dynamo 
is employed. Each district is supplied by a sep- 
arate pair of mains joined to the omnibus bars at 
the shaft bottom, and lamps and motors are 
coupled in parallel. The weak point with the 
feeder system is the fall of pressure between the 
distributing point at the pit bottom and the mo- 
tors when they are a long way in-bye, and hence 
a difficulty of regulating the speed of each motor 
independently of the otbers, although the pres- 
sure at the end of the feeders mighv be kept fairly 
constant. The lecturer had never heard of a 
satisfactory plant even in a colliery in which the 
line loss at full load exceeded about 30 per cent.; 
but there are many in which it is from 25 to 30 
per cent. which would probably correspond to a 
15 per cent loss at average load. Regarding the 
alternate current systems experts agreed that 
these would ultimately supersede the continuous 
current ones, at any rate for long distance trans- 
mission, and he himself thought they would be 
likely to play an important part in the working 
of mines during the next decade. He next ex- 
plained the difference between an alternate cur- 
rentand a continuous current system, and after 
further lengthy remarks regarding the selection 
of plant for mines and some comments regarding 
shaft cables, underground cables, bare returns, 
safety cables and motors, and mechanical coal- 
getting, Mr. Snell concluded a very interesting 
lecture by describing some electrical coal 
cutters. 


American Institute of Electrical Engineers. 


The 94th meeting of the Institute will be 
held at 12 West 31st street, New York City, on 
Wednesday, February 27, at 8 P. M. 

A paper will be presented by Mr. H. Ward 
Leonard, of New York City, entitled Notes on 
Recent Electrical Engineering Developments in 
France and England.” Among the topics treated 
will be Rotary Transformers, the Parsons Steam 
Turbine, the Laval Steam Turbine, English and 
French Central Stations, the Heilmann Locomo- 
tive, etc. 

A meeting of Western members will be held 
the same evening, Wednesday, February 27th. 


The Commercial Side. 


Hustlers for Business at the Cleveland Con- 
vention. 


Mr. R. B. Corey arrived 4 little late, but was 
as eloquent as ever in discussing the merits of 
the latest types of arc lamps for all circuits. 


The interests of the Wallace Electric Compan 
were thoroughly cared for by Mr. John B. Wal. 
lace and Mr. William Hine, who also chanted the 
praises of the S. K. C. system of transmission. 


In tue absence of Mr. L. F. Requa, M. B. 
Austin, of Chicago, was a capable representative 
of Safety Insulated Wires and Cables. 


Mr. J. Holt Gutes, of Chicago, looked out for 
the credit of the Mather Company and the other 
companies which he has represented so success - 
fully in the West. 


Morse, of Chicago, S. F. B. of course, had the 
old but true story to tell of the staying qualities 
of Day's Kerite. 


The American Electrical Manufacturing Com- 
pany of St. Louis were well and capably repre- 
sented by Mr. Louis Nahm, secretary, and his 
assistants, Messrs. Gerleman and McConnell. 


Mr. Hugo Benedix in politest manner intro- 
5 to the fraternity the Boudreaux Dynamo 
rush. 


Among the larger representatives who were not 
80 far very well known at the Light Conventions 
was Mr. S. Bowman Wheeler, of Morris, Tasker 
& Company, Philadelphia. He will be remem- 
bered for certain next time. 


Among the attractive exhibits that of the Sweet 
Electric aud Manufacturing Company of Grand 
Rapids was entitled to special mention. 


Mr. E. G. Bernard, of Troy, was industrious 
and successful in booming the well known 
Powers Arc Light Cut-Out and the newer Adams 
Dynamo and Motor. 


The Clonbrock Steam Boiler Company's ex- 
hibit was in the new station of the Cleveland 
erg Company and made them many new 
riends. 


Mr. R. J. Randolph, of Chicago, was in sight 
again after missing one or two Conventions, and 
his Excelsior story was as loud and strong as 
ever. 


In their large parlor at the Hollenden the 
American Circular Loom Company of Boston 
had one of the most striking exhibits of the Con- 
vention. ö 


The Eureka Compound Company of Sioux 
Fulls. S. D., gavo out samples of their material 
which resembled a small stick of candy in size but 
not in aroma. 


Mr. Charles F. Munder was on deck in the in- 
terests ofthe Bryan Marsh Company and their 
incandescent lamps. 


Mr. C. I. Hills of the New York office was the 
man who guarded the good reputation of the 
Columbia Incandescent Lamp Company, being 
fully equal to the occasion. 


Messrs, Stettinius and Faber allowed no in- 
terested party to remain in ignorance of the 
special merits of the Stirling Water Tube Boiler, 
and literature was abundant showing the great 
popularity of that type of boiler. 


Mr. Elmer P. Morris, who has as many friends 
in the trade as in the old days, introduced the 
Phoenix Rubber Insulating Paint, and had at all 
times an eppreciative audience of central station 
men and others who have for a loug time felt the 
n of an article such as Phoenix Paint promises 
to be. 


Messrs. James W. Godfrey and Frank Har- 
rington, who were in sight for twenty-four hours 
a day during the entire meeting, were never 
weary of telling their story of the strong points 
of Habishaw Wire, which has had a new boom 
since their connection with the company. 


The most elaborate display of the entire meet- 
ing, and one well worth looking at, was that of 
the Buckeye Lamps. Messrs. Rockwell, Potter, 
and assistants were constant in attendance, and 
in addition to getting a splendid advertisement 
took several handsome orders. 


The American Electrical Works had no exhibit, 


but Mr. P. C. Ackerman, their representative, 


landed easily a very good order between hand- 
shakes with his friends. Mr. F. E. Donohoe of 
the Chicago office was also in attendance. 


Messrs. Charles D. Shainand R. O. Heinrichs 
gave a good imitation of the spider in the old 
poem. Their parlor was the scene of many quiet 
conferences at which several thousand dollars’ 
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worth of Weston instruments were sold to men 
who needed them—as all central station men do. 


Mr. James F. Kelly, who is one of the old- 
time Convention delegates. was very much in 
evidence as the representative of the New York 
Insulated Wire Company. 

Dr. G. A. Gessner and Mr. Edmund Dickey 
were constant in attendance, and it goes without 
saying that the American Carbon Company were 
well represented. 

Micanite and the Mica Insulator Company were 
well taken care of by the Cleveland agents, the 
Cuyahoga Supply Company. 

The Wagner Electric Manufacturing Company 
of St. Lonis, through Mr. Herbert Wagner, 
presidentof the company, were prominent among 
the exhibitors with their well known trans- 
formers, motors, switches, regulators, switch- 
boards, eto., ete. 

The Packard Lamps and Transformers orcu- 
pied a conspicuous space in the exhibit hall, the 
main feature being their Great Mogul lamps and 
a novel „ for showing a transformer 
in which the heat was dissipated by water circu- 
lation. 

Mesars. Crouse and Tremaine of the Fostoria 
Carbon Works were both on hand full of fight- 
ing blood and the courage of their convictions on 
their product. 

Mr. S. Marsh Young and his partner were kept 
busy with the display of the Manhattan General 
Construction Company. The new 100-hour lamp, 
on which one pair of J inch carbons do the work 
of eight pairs in the standard lamps, attracted 
wide attention. 

One of the newer arc lamp companies repre- 
sented wasthe Imperial of New York, with a 
good lamp and a good hustler. 

Mr. Charles Rodman, of the Globe Carbon 
Works, without whom no Convention could be 
successful, was on hand and in good spirits. 


George Cutter, of Chicago, was as earnest as 
ever in his efforts to push his specialties—street- 
hoods, pulleys, windlasses, etc. 

Mr. F. Houghton, who is the regular Cleveland 
representative of the C. and C. Electric Com- 
pany, was constant in attendance, with a good 
record to show for himself, his company and 
their machines. 


Mr. F. L. Babcock had not far to come, but he 
would have been there if it had been a journey 
of 1,000 miles to let the people know that the 
Falls Rivet and Machine Company is still as 
lively as ever. 

Frank R. Colvin, uo longer the associate of 
advertising men, but now their victim, aroused 
considerable fresh interest in the Interior Tele- 
phone, with which 300 buildings have already 
been equipped. 

The Stanley Company of Pittsfield were very 
much in evidence through Messrs. Henry Hine and 
John F. Kelly, who had little trouple in holding 
up their end of the tri cornered contest for 
supremacy in transmission apparatus. 

Mr. George H. McKinlock, of the Central 
Electric Co., was there in a dual capacity as re- 
presentative of his own company and of the 
Okonite Co., whose special agents the Central 
Co. are in the West. 

With Mr. McKinlock, Capt. Candee, and 
George Manson the Okonite trademark was as 
prominent in the lobby as it was in the crazy. 
quilt imitation in the newspapers—always in 
preferred position. 

The Metropolitan Electric Company of Chicago 
was represented by its president, Mr. W. H. 
McKinlock, who holds with some reason that 
the large line of supplies carried by the firm are 
so well known that no large exhibit was 
necessary. 

Messrs. Seely and Belden of the Complete 
Electric Construction Co. were on hand to take 
any construction contract in sight if the terms 
were right, and to put up bonds in any amount 
to guarantee a good job. 

H. T. Paiste, of Philadelphia, was as popular 
as ever with his Xentric switch. 

The Partridge Carbon Co. of Sandusky, makers 
of high-class motor brushes, were represented by 
Mr. Partridge, who was one of the early Brush 
men and formerly lived in Cleveland. 

Molntyre, of Newark, C. H.. had a true and 
interesting tale to tell of the merits of bis line of 
terminals, connectors, etc., which have secured 
for them a large sale. 

The Multifuse Switch Company of Cleveland, 


exploiting a new and desirable switch, had no 
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trouble in convincing many central station men 
that the Multifuse is a good thing. 


The Holtzer-Cabot Electric Company of Boston 
had a creditable representation showing their 
standard types of Fan Motors, alternating and 
direct, and displayed a handsome line of 
literature. 

The Beacon Lamp Company of Boston was 
represented by Mr. J. D. Hambey. 

The Bryant Electric Company's interests were 
carefully looked after by Mr. W. C. Bryant and 
Mr. Thos. Grier, the company's Western agent. 
A choice bit of their literature was a little 
pamphlet containing good stories— and descrip- 
tions of Bryant specialties. 

The Helios Lamp Company of Philadelphia 
had an instructive exhibit showing the peculiar 
merits of the Helios Lamp. The lamps were 
focussed upon a screen in a manner to prove 
the perfection of feed arrangements and the 
satisfactory conduct of the lamps. Mr. Frank 
S. Marr, the president, was in charge. 

The Diamond Electric Company made an 
attractive exhibit embracing the Scheeffer watt- 
meter and the Diamond transformer. This 
exhibit was in charge of Mr. A. M. Searles, one 
of the old-timers in the business, who was wel- 
comed by many friends. 

The Electric Storage Battery Company of 
Philadelphia showed the highest development in 
this branch of the art in their well known Chloride 
cell. Mr. Herbert Lloyd was present part of the 
time, but was called away on important business. 


Mr. James S. Humbird made his first Conven- 
tion appearance for several years, looking just 
the same as he did eight years ago when he was 
cne of the leading salesmen of electrical apparatus. 
He was ably assisted by Mr. J. S. Crider, and 
the new cored carbon of the Washington Carbon 
Company—the Helios— was well advertised. The 
central station men were much interested, as the 
orders in Mr. Crider’s pocket showed. 

The National Carbon Company was represented 
by Messrs. B. F. Miles and George Hackenburg, 
who both appeared serene and content. 

Mr. W. B. Cleveland had an interesting exhibit 
of Roll-Drop Commutator Bars from the Forest 
City Electric Works, of which he is at the head. 
The remarkable feature of these bars is that they 
are sold mystery-off, no lost art being needed in 
their production. 

Mr. E. W. Little of the Interior Conduit 
Company, assisted by Mr. Kittel and Romaine 
Mace, had no trouble in taking several good 
orders and in representing his company properly. 
Their parlors were a recognized headquarters 
and were always open. 

Mr. Henry B. Cutter of Philadelphia was, as 
usual, on hand with the full line of C. S. Special 
ties, which have been a feature of the exhibits at 
every recent Convention. 

The Electric Selector and Signal Company was 
ably represented by Messrs. C. P. Mackie and 
P. H. Alexander, both of them old-timers and 
up to date in showing the merits of a gocd thing. 


The Shultz Belting Company of St. Louis 
were represented by their Cleveland agents, 
Messrs. Parkin & Bosworth. 

Mr. J. J. Gates was hustling in old-style 
manner in the interests of the Perkins Switch 
Company of Hartford, and had an attractive dis- 
play to assist him in proving the truth of his 
story. 

Mr. Jos. E. Lockwood of the Michigan Electric 
Company was on deck with a Detroit dynamo, 
and also recounting the merits of the choice line 
of specialties for which his company has the 
Michigan agency. 

Mr. J. P. McQuaid of the National Conduit 
Company was well assisted by Messrs. Gallaher 
of New York and H. T. Tate of the Chicago 
office. 

The Western Electric Company sent as repre- 
sentatives Messrs. S. A. Chase of New York and 
Wilkinson of Chicago. 

The Abendroth & Root Boiler was boomed 
by Mr. P. H. McLaren, who knows as much 
about boilers as any man in the conntry and 
never wearies of telling his story. Moreover, he 
commands attention. 

Mr. G. W. Hart, who has been familiar with 
the progress of the art since 1880, presented the 
well known Hart & Hegeman liue of switches, 
assisted by Mr. George 5. Searing of Chicago. 

The Fort Wayne Electric Corporation had, as 
is customary, handsome entertainment quarters 
and the liveliest corps of hustlers in sight. 
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Charles S. Knight got in a little late but made 
up for lost time. The others were: G. A. Miller 
Philadelphia; S. A. Douglass, New York; I. J 
Ryan, Cincinnati; Tom Cooper, Columbus. O.,; 
C E. Wilson, Chicago, and Mr. Wilbur of 
Philadelphia. 

Mr. F. 8. Teny of the Sunbeam Lamp Com- 
pany was on hand because he could not stay away, 
and incidentally to serve notice that in a few 
weeks he would be very much in sight again. 

The G. E. Company had a large delegation, 
eighteen in all, including S. D. Greene, Professors 
Thomson and Steinmetz, and Messrs. Paige and 
Howells of the Lamp Works. 


The headquartersof the Westinghouse Company 
were in front—as the company itself usually is. 
The delegation included: C. A. Bragg. C. 
Townley, Chas. F. Scott, F. S. Smith, J. A. 
Rutherford, R. D. Mershon, B. Lamme, H. P. 
Davis, A. J. Wurts, H. D. Shute, E. H. Heinrichs, 
M. Crompton, Jas. C. Hubner, Geo. B. Dusin- 
berre. E. N. Sanderson, H. L. Craigin, J. S. 
Tebbetts, P. T. Brady, George H. Lewars, and 
Mr. Terry of the legal department. 


The Brush Company and the Swan Lamp 
Company were in the large parlor on the first 
floor with an exceptions attractive exbibit, 
Col. L. H. Rogers commanded. 

Prof. Sidney H. Short of the Walker Manu. 
facturing Company, with assistants, entertained 
quite a party of tourists by taking them in 
carriages for an inspection of the large works of 
the company on the West Side. 

The Standard Underground Cable Company 
was represented by J. W. Marsh, vice-president; 
G. L. Wiley, Eastern manager; J. R. Wiley, 
Western manager, and H. i Fisher, electri- 
cian—who were fully able to protect the reputa- 
tion of Standard Underground. : 

A basement exhibit which attracted well. 
deserved attention was that of the improved 
Leonard heater. H. Ward himself was m 
charge; adjoining was the exhibit of the Carpen- 
ter rheostats guarded by Mr. C. E. Carpenter. 


The Electric Engineering and Supply Com- 
pany of Syracuse were on and with a hand- 
some exhibit and a new catalogue describing the 
many old specialties of the company and seve 
new ones. They were ably represented by 
Messrs. J. D. Mcintyre, J. L. Hinds and H. C. 
Hodgkins. 

The Libbey Glass Company of Toledo were 
well represented by Mr, S. C. Richardson, who 
was busy looking after lamp men. 


Among the other concerns represented by 
ood hustlers were: The Chicago Cross-Arm 

ompany; the Chas. E. Gregory Company, Chi. 
cago; Triumph Electric Company of Cincinnati; 
Nutting Arc Lamp Company, M. M. Wood; Chi- 
cago Rawhide Company; Cutler & Hammer, 
R. Worthington, New York, 
Rouse & Hills; Elliott Lincoln Electric Com- 
pany, Cleveland; Akron Insulator and Marble 
Company, Akron; Solar Are Lamp Company; 
McCreary Specialty Company, Rossiter & Me- 
Govern, New York; Anchor Electric Company, 
Boston; Phoenix Iron Works, Meadville; Cleve- 
land Electrical Manufacturing Company, Reli- 
ance Gauge Company, Tucker Electrical Con- 
atruction Company, Standard Paint ard 
pany, Munson Belting Company, John A. 
Roebling’s Sons, Penn Electric Manufar 
turing Company, Canton Glass Company, y 
worth & Jackson, Pass & Seymour, Brooklyn 
Electric Manufacturing Company. 


Professor George Forbes says of the Nisgar 
Falls power transmission scheme: It is difficalt 
for me to say who are the bolder, the capitalists 
who are embarking into the scheme or the mani: 
facturers who are moving their factories before 
single result has been achieved. The action 0 
both is typical American, and their confiden y 
was not misplaced, as the success of the schem 
is now assured.” 


Electric conduits made of small, vitri- 
fied stoneware sewer pipe laid in concrete on 


brick subways have been introduced in England. 
The conductors employed are naked copper 
strips which rest on insulators, the pipes em 
selves, each two feet long, resting on porcelain 
bridges. In order to join the conductor with 5 
house connection, a special length of pipe 18 15 
nished, which is U- shaped for a part of its lens 
The house lend is taͤken out through an insula f 
removable cover forming the top of this part 0 
the pipe. The joints are made on the Dou 
system, and require no cement. 
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The Monocyclic System.“ 


By Dr. Lovis BELL. 


To the Central Station man no recent change in 
engineering practice can have more interest than 
the renaissance of alternating current work which 
is now in progress. Truth to tell, until quite re- 
cently the alternating current was somewhat 
under a cloud in the estimation of both station 
managers and engineers. It has served an im- 
mensely useful purpose in the extension of electric 
lighting to places where it would have been utterly 
impracticable to install a direct current system of 
any sort, on account of the scattered nature of 
the work. A very large nuinber of stations have 
been installed on the alternating system, and I 
am sorry to say that a large proportion of them 
have been somewhat unsatisfactory, not in their 
general operation, but in the character of their 
service and the commercial results. It is quite 
common to find alternating stations with a plant 
efficiency considerably below 50 per cent., and in 
which the regulation is maintained only within, 
perhaps, about ten per cent. Under these circum- 
stances, it is small wonder that the advocates of 
the direct current, the uses of which as an en- 
gineering problem have been very completely 
worked out, have been often somewhat violent in 


their animadversions on alternating currents in 
general. Nevertheless, in the last two or three 

ears, there has been a vast change for the better 
in alternating practice : a change not yet rapid, 
but bidding fair to be far-reaching. This change 
has taken up a three-fold path towards prugress : 

First, the use of large transformers is becoming 
more frequent. 

Next, these transformers are more and more 
used in conjunction with systems of secondary 
mains ; and, finally, it is now possible to install 
an alternating plant that shall be able to operate 
motors as successfully as can be done with direct 
current. In ordinary central station practice the 
motor service does not usually play a very impor- 
tant part: nevertheless, the ability to run motors 
is most valuable. It is more profitable, speaking 
broadly, to sell current for light, for a better price 
per kilowatt hour can be obtained ; at the same 
time, if motors can be readily furnished, a useful 
day load can be obtained when it is needed, and 
the plant becomes the greater service to the com- 
munity, a thing which, in these days of more or 
less friction with common councils, is of no small 
importance. Not only can motors now be success- 
fully worked off alternating circuits, but off a 
wide variety of such circuits. As yet, however, 
there is no successful motor for use on the simple 
alternatin apun which has, for the most part, 
been insta in this country. While it is possible 
to construct a single-phase motor even for 120 or 
180 cycles per second, the frequency most used in 
. America, it is at 5 very doubtful whether 

such a motor can be made to start and run in a 
way which will be generally satisfactory. Abroad, 
where low periodicities are used, better results 
can be obtained, but even there, there is a notice- 
able silence on several important points in describ- 
ing alternating motor practice. Appearances in- 
dicate that even with the advantage of low 
frequency, motors for use on simple alternating 
circuits still start badly, and particularly require 
enormous currents at the moment of starting ; 
hence the growth of various modified alternating 
systems, of which the polyphase are the best 
known, by the use of which it becomes ible 
to avoid this difficulty entirely and to work alter- 
nating current motors in every respect as satis- 
factorily as those operated by direct current. 

The polyphase motor has solved the problem of 
securing good motor service with alternating cur- 
rents in a very complete manner, although at the 
cost of slight complications, which, while gener- 
ally overestimated, are nevertheless distasteful to 
central station men, especially Where the use of 
such a system would involve an extensive and 
costly re-arrangement of the distribution service. 
It is the pulps of this paper to call your atten- 
tion to the various methods of central station dis- 
tribution, involving motor service on the alternat- 
ing current system, and more especially to a 
modified single-phase alternating systein, which 
lends itself very readily to a very simple and 
straightforward distribution for lighting without 
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sacrificing the excellent’ motor service, which 
makes the true polyphase system so desirable. 
For all around central station work, the lightin 
service is of most fundamental importance, an 
convenience and economy in this particular must, 
in a vast majority of cases, be the first considera- 
tion. Let me invite your attention to this chart, 
which shows in a diagrammatic manner the gen- 
eral arrangement of various alternating circuits, 
including those already familiar and the polyphase 
and monocyclic systems. 

First in order, both of time and extended use, 
comes the simple alternating system, single-phase, 
with an ordinary two-wire distributing circuit. 
In operating the secondaries of such a system, we 
run immediately into limitations imposed by the 
feasible voltage for lamps, limitations which have 
acted as a bake on alternating current work, and 
which are responsible for a good many difficulties 
in the operation of alternating plants. Opposite 
the diagram of this circuit I have placed the rela- 
tive amount of copper required for lighting with 
such a distribution. 

Next comes the alternating circuit modified for 
Edison three-wire distribution, which is so familiar 
in its character that it needs no description here. 
The amount of copper needed, on the supposition 
that neutral is half the size of either of the others, 
is, of course, enormously reduced, amounting, as 
you see, to less than one-third of that needed with 
the two-wire system; consequently the secondary 
main distribution, so important to economical 
operation, can be carried out with the greatest 
facility. We are justified, at present, in saying 
that neither of these systems lends itself to the 
ready operation of motors. 

We may next consider the two-phase alternat- 
ing system, worked with four wires, giving, if 
desired, two separate circuits for each machine. 
The copper here required is the same as that used 
with the single-phase, and so long as the four 
wires are kept together, motors can be freely 
operated. Here is assuredly a step in advance. 

e operation of two separate circuits, however, 
from a single machine, involves certain complica- 
tions. In the first place, unless these circuits are 
balanced as to load, the operation of the system is 
somewhat difficult to e satisfactory in point 
of regulation. The circuits themselves have abso- 
lutely no influence on each other, but they are 
derived from the same machine, and with a given 
excitation of that machine, unless the loss in the 
two circuits is the same, the voltages must neces- 
sarily be different, consequently the generator 
cannot be compounded for both circuits unless the 
circuits are balanced. There are three ways out 
of this difficulty; none of them, unfortunately, 
is altogether unobjectionable. 

In the first place, one can make the loss on the 
line so small that the difference in voltage, due to 
any reasonable difference in load, is of no moment. 

is can sometimes successfully be done, but 
more often it involves a very unnecessary cost for 
copper, and even at its best is likely to give re- 
pulation; which, although better than that found 
on most simple alternating systems, is yet not 
good enough to suit the requirements of the best 
modern engineering. 

Second, the machine can be compounded for 
loss on one of the lines, a feeder regulator bein 
used on the other. This practically means hand 
regulation of one circuit. 

r, finally, both circuits can be operated by 
such regulators. In any case, if motors are to 
be operated, the two phases must be interlinked at 
least by one wire. 

A somewhat simpler two-phase distribution is 
that shown in the next diagram where the two 

hases unite into a common three-wire-circuit. 

e amount of copper here required differs very 
materially according to the limitations of voltage 
that one chooses to fix. If the maximum voltage 
of the system is limited to the same maximum 
voltage used on the single phase, two-wire or two- 
phase, four-wire system, the amount of copper 
required is very largely increased by the third 
wire, owing to the fact that the two circuits com- 
bined are out of place with each other by ninety 
degrees. The relative amount of copper required 
here is, as you see, 145.5. If, on the other hand, 
the question of maximum 3 between wires 
is neglected, and the voltage is determined by the 
use of lamps of the same voltages as on the other 
systems, then the amount of copper is materially 
reduced, being a trifle less than three-fourths of 
that required on the systems before mentioned. 
In this case, we neglect the fact of there being an 
excessive voltage between the two outside wires, 
and connect lamps between the middle wire and 
the two outside ones, much in the manner of an 
Edison three-wire system, with the exception, of 
course, that the saving in copper is not anything 


dike the same amount. Sucha system allows the 


likely, to become unbalanced. 
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distribution of the whole load for lights and 
power in a single circuit containing only three 
wires. It, therefore, avoids the difficulty of re- 
gulating two separate circuits. On the other 

d, it causes a new and very curious difficulty, 
owing to the fact that the two combined phases 
are unsymmetrical with regard to the inductance 
of the system. The voltages between the middle 
wire and the two outside wires are unequal, when 
the systems are equally loaded, by an amount 
depending on the inductive loss on the line. Con- 
sequently, when in balance for regulation, the 
system is unbalanced as regards the load on the 
two sides; a condition which, although it may 
not lead to trouble in some cases, is still a menace 
to the successful operation of the system, unless 
the distribution be skillfully engineered. There 
is, however, the possibility of a noticeable saving 
in copper. 

We may next pass to the three-phase alternat- 
ing system. The system which corresponds to 
the two-phase, four-wire system, I y, as the 
use of three separate circuits would be even more 
troublesome than that of two, and would have no 
compensating advantages. The ordinary three- 
phase circuit is that shown in the figure wherein 
the three phases are united into three wires and 
taken everywhere the motors and lights are 
wanted. In this case, for the same voltage be- 
tween wires, the amount of copper demanded is 
just three-fourths of that demanded for a single 

hase, two-wire or two-phase, four-wire circuit. 

o compensate for this, there is the possibility of 
unequal voltages in case the three legs of the cir- 
cuit are unequally loaded owing to interaction in 
transformers and in the generator. So far as in- 
ductance on the line is concerned, the system is 
symmetrical and balanced. 

If the load on three branches is very unequal, 
as, for example, if one branch is entirely unloaded 
or very lightly loaded, while the other two are 
worked to their full capacity, there will be a per- 
ceptible unbalancing of the voltage. Experience, 
however, shows that with anything like the same 
care in balancing that would apply to an Edison 
three-wire system, this theoretical difficulty of 
balance is absolutely negligible. I say this advis- 
edly, as the question has been so often raised that 
I have taken pains to investigate the conditions in 
three plants operating lights with reference to 
this particular thing, and the statement just made 
is the result of actual practice, It might be 
thought at first sight that good results could be 
obtained by combining with either a two-phase or 
three-phase system the Edison three-wire distribu- 
tion. Asa matter of fact, such a system would 
be unreasonably ‘complicated with either two or 
three phases, as any central station man will 
readily appreciate, inasmuch as it would be neces- 
sary to have two or three three-wire systems, 
each balanced, and mutually balanced with re- 
spect to each other, 5 the territory if mo- 
tors are to be run, or at least interlinked in a 
somewhat complicated way, 

There is, however, a three- phase system which 
does secure a very great advantage in copper. 
This is the three-phase, four-wire system shown 
in the figure. It consists of the ordinary three 
wires employed on the three-phase system, with 
the addition of a balance wire proceeding from 


the common connection of the generator or the 


transformer and forming a part of the general dis- 
tribution system. The lights are, as can be seen 
from the diagram, connected between either of 
the three-phase wires and the balance wire. Be- 
tween each of the outside wires there are, there- 
fore, what may be considered two lamps in series, 
having, however, a phase difference of 120 de- 
grees. The voltage of transmission, then, be- 
tween each of the three main wires, 1.73 times the 
voltage employed in the lamp connected, nearly 
200 volts for 110 volt lamps. This necessarily 
means a large saving in copper, which is still fur- 
ther enhanced by the fact the three-phase, three- 
wire system requires intrinsically only 75 per cent. 
of the copper used on the single-phase or direct 
current system. The total result with this partic- 
ular connection is but twenty-nine and one-half 
per cent. of the copper required on the single- 
phase system, supposing, as in the Edison three- 
wire distribution, the neutral wire to be half thesize 
of either of the others. Such a system is in suc- 
cessful use at St. Hyacinth, Canada, in connec- 
tion with long secondary mains. The price paid 
for this saving in copper is the introduction of a 
fourth wire into the distributing system. 
Comparing, then, the lighting distributions on 


the two and three-phase system, we find that if 
three wires only are used, both have nearly the 


same amount of copper. The extreme voltage be- 
tween wires on the two-phase circuit is, however, 
considerably greater, and both are liable, but not 
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There is this difference, however, that if we are 
to balance a three-phase system in respect to volt- 
age, we need only to see that the load is equally 
distributed between the three branches. If weare 
to balance a two-phase, three-wire system, we 
must see that this load is unequally distributed 
between the three branches by an amount depend- 
ing on the inductance of the line. We, therefore, 
see, 5 the polyphase with the single- 
phase system, that the price we have to pay for 
the privilege of successfully operating motors is a 
certain amount of complication in circuits, which, 
while not of great importance in new installations, 
hinders the ready adaptation of a polyphase sys- 
tem in a plant having already a large number of 
circuits installed. Attractive as the single phase 
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is in 1ts beautiful simplicity of wiring, we cannot 
yet successfully run motors from it. It was for 
the purpose of preserving that simplicity of distri- 
tion which is peculiarly valuable in connection 
with large central stations, especially those al- 
ready installed, and joining to this the same abil- 
ity of running motors found on the polyphase 
system, that the monocyclic system, to which I 
ain about to call your attention, has been per- 
fected. You see it first in its two wire form. 
Here, so far as the lighting distribution is con- 
cerned, it is absolutely identical with any of the 
alternating systems now installed, in simplicity, 
convenience and in the amount of copper neces- 
sary. The main circuit of the monocyclic ma- 
chine constitutes a simple single-phase alternator, 
and so far as the lighting on the system is con- 
cerned.is identical with it, connected in precisely 
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the same way, feeding, if desirable, into the same 
circuits without change. There is, however, on 
the armature of the monocyclic machine a supple- 
mental coil, shown on the diagram as connected 
to the middle point of the main winding on the 
monocyclic machine, from which a power wire 
may be led. This need be of but smal! cross sec- 
tion, and only has to be carried to those points in 
the system at which it is desired to operate mo- 
tors, and, as I shall presently show, this power 
wire enables one to run motors possessing the 
same desireable. Characteristics as the polyphaes 
motors, and, indeed, generally identical with 
them, without in any way disturbing the lighting 
distribution, except in so far as Ohm's law is a 
necessary limitation on all combined power and 


Copper 
00 


S1. 25 


100. 


145.5 
72.8 


75. 


29.2 


lighting circuits. In the next diagram here we 
see the same device applied to an Edison three- 
wire system for the distribution of lights, along 
with which is carried the same insignificant 
power wire which permits the successful opera- 
tion of motors. The value of the three-wire fea- 
ture in the distribution of lights is evident, the 
amount of copper being the same as in an Edison 
system of the same voltage. With this monocyc- 
lic system, we can compound the generators for 
any reasonable loss in the line, and can arrange 
the lighting svstem without incurring any trouble- 
some questions of balance, so far as to give as 
good regulation even as can be obtained on a di- 
rect current system. Beyond this, we have the 
power of running motors. 

It is instructive to glance over this list of 
alternating lighting systems to see their relative 
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complexity and advantages. 
worthy that any and every method of distribution 
that saves copper introduces in some form q 
other the question of balance. This is the price 
we pay for reduction in cost of conductors. It 
has not seriously interfered with the use of th 
Edison three-wire system; in fact, those most 
familiar with that system were the first to make 
light of the difficulty; nor do I think it stands æ 
a valid objection to the use of the polyphas 
systems in cases where they are desirable, a 
none of them are more sensitive in the matter of 
balance than the Edison three-wire system which 
is now in such extensive and uniformly successful 
use. We may further note, that in each of the 
alternating systems where a very great saving of 
copper is accomplished, a fourth wire is necessary, 
at least if both lights and motors are to be oper. 
ated; in each case, however, of trifling size. 

Having now looked over the field in general, 
we may pass to the more minute consideration of 
the somewhat striking electrical peculiarities of 
the monocyclic system; uliarities which, al. 
though they do not involve any particular com- 
plexity, are yet of decided interest. 

The general principle of the system is well 
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shown in this m. So far as the main work 
of the generator is concerned, its win is 
closely similar to that of an werenn ter- 
nator. The armature is of the ironc and 


the winding is made in machine wound cok 
which are invariably insulated, and can be very 
readily slipped into place. There is, however, 
upon the armature a second set of coils of cros 
section equivalent to that of the main coil, but 
composed of comparatively few turns, so that the 
room taken up on the armatnre is very small, and 
owing to the shallowness of the slots necessary to 
accommodate this second or teaser coil, the out- 
put of the machine, considered as a single-phase 
genera or, is not affected. This teaser coil is 
ocated with reference to the main coil as shown 
in the diagram. Its place on the armature is mid- 
way between the other coils, and the electromotive 
force generated is in a direction at right angles to 
that of the principal coil. It is evident, now, 
that if we connect the terminal of this teaser coil 
with either of the terminals of the main coil, we 
shall get an electromotive force compounded of 
the two, and in some intermediate direction. In 
general, by varying the proportions of the two 
coils, and hence their electromotive forces, we 
could obtain a resultant electromotive force be 
tween their terminals having any angle we gr 
with either the main or the teaser coil. If, then, 
wires are taken upon the line from the term 

of the main coil, and also from the teaser coil, we 
can obtain from the main line three electromotive 
forces, two of which are symmetrically situate 
with reference to the E. M. F. of the teaser coil, 
and bear to it any phase relation that we pleas. 
One of the most convenient arrangements, an 
that which is most generally adopted, involves 
such a relation of the electromotive force of the 
teaser coil to that of the main coil, that we 
have on the line three electromotive forces & 
proximately 60 degrees apart. In other wor% 
the resultant E. M. F.’s between teasers and mall 
coils are each 60 degrees from the E. M. F. of the 
teaser coil. Such an arrangement is that shown 
in the diagram. Under these ci ces, 
it is clear that if one of these electromotive 
forces were reversed, either in transformers 1. 
anywhere in tbe translating devices, the f 
would be three electromotive forces 120 degree 
apart, one of them having been turned 
an angle of 180 degrees. Meanwhile, the 2 
between the power wire, which is connec 
the teaser coil, and the outside wire has no e t 
upon the electromotive force between these out 
side wires, since the electromotive force of the 
main coil itself does not interact with the pow? 
wire, except in so far as a portion of it ma 
with the power wire to form a resultant p 
and electromotive force for running motors. 
sequently, so far as lights are concerned, the too 
outside wires behave precisely like the leads from 
any other alternating generator, while 50 far 8 
motors are concerned, we have the power of get. 
ting our three electromotive forces 120 d ( 
apart, and hence have the same magnetic an 
as with a three-phase system. The arrange 
of lights and motors with this device 18 clearly 
shown in the diagram. It is evident that we Can 
take from the outside wires of the monocyche 
system either arc or incandescent lights any¥™ 
and to any extent the capacity of the mac 
permits, working for the incandescents eithe 
or three wire distribution at option. For a mo r 
two transformers are connected anywhere w 
please, one between the power wire and each s 
the outside wires. At this point the e 
phases come into play and the necessary re“ 
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of one of the electromotive forces is accomplished 
by the very simple and obvious device of revers- 
ing one of the secondaries, as shown in the dia- 
gram. To the secondary circuit thus constituted, 
we can connect a standard induction motor which 
will start and run as well as if connected to a reg- 
ular three-phase system, or instead of reversing 
one of the transformer secondaries we may ac- 
complish the same virtual reversal of the electro- 
motive force by reversing one of the coils. in the 
motor itself. We therefore have a system which, so 
far as lights are concerned, is a simple alternating 
system ; so far as motors are concerned, the dy- 
namical equivalent of a polyphase system. With 
a differently proportioned formation we could 
ae upon the secondaries two electromotive 
orces 90 degrees apart if necessary, and then run 
two-phase motors instead of three-phase motors, 
if there were any object in so a) Such an ar- 
rangement, however, would be less desireuble 
than that of the quasi three-phase system, for the 
reason that without gainmg anything in the 
motors we should have to generate a larger elec- 
tromotive force in the teaser coil, and hence take 
up more room on the armature with it, perha 
enough to have an effect upon the output of the 
machine considered as a single-phase generator. 
It is sufficiently evident that the method shown 
would not be the only way of getting the same 
result. For example, in this second diagram a 
somewhat different arrangement is shown accom- 
plishing precisely the same end. Here our object 
Is to operate secondary mains on the Edison three- 
wire system, and in connection with them to run 
motors at any point we please. A large trans- 
former, to which the secon is connected on 
the three-wire system, is, therefore, installed, and 
the secondary mains distributed in any manner 
we please. A second and small transformer, pro- 
rtioned to the total amount of motor service 
esired, is connected as shown in the diagram, 
and the power wire leading from it is taken 
through the whole or part of the three-wire sys- 
tem. The device is aralogous to the arrangement 
of the erating coils themselves, and the result 
is the ability to operate a standard induction motor 
by connecting it anywhere on the three-wire sys- 
tem to the two inside wires and to the power wire. 
Such an arrangement as this is immensely con- 
venient in distributing power and light in cities 
where, for example, it is desired to establish an 
extensive system of secondary mains through 
Edison tubes, or other convenient underground 
distribution. It is, furthermore, interesting to 
know that one is not confined to the use of either 
two or three-phase induction motors, since a 
monocyclic generator connected to the primary 
circuit makes an excellent synchronous speed 
without the assistance of a starting motor, in this 
particular being vastly ip 0 to the pure single- 
phase synchronous machine. But, it may be 
asked, how about this power wire? In case, for 
example, of a transmission over a considerable 
distance before the distributing point is reached, 
must the power wire be part of the transmission 
system? In answer, I need only call your atten- 
tion to the fact that the essential point of the 
monocyclic system, so far as motors are concerned, 
is the establishing of an electromotive force bear- 
ing the same relation to the system as is borne by 
the teaser coil of the generator. Consequently, in 
case of a transmission plant, the main generators 
at the distant station may be simple single-phase 
machines, the subsidiary electromotive force being 
furnished by a synchronous motor or similar de- 
vice at any point in the system. So we might 
readily have an extensive transmission with a 
‘monocyclic machine in the sub-station of such 
size as is necessary to furnish current for what 
motors may be upon the system. The power wire 
would then run only to the sub-station. Another 
interesting uliarity of the monocyclic system, 
and one which is not without importance in case 
of an extensive power distribution, is the follow- 


ing: 
Under ordinary circumstances, induction and 
chronous motors are wound so that the counter 
electromotive force affects the system in a per- 
fectly symmetrical manner, and the current flows 
over all the wires with some degree of symmetry 
in response to the demands of the motors on the 
system. It is customary, however, in the mono- 
cyclic system, to employ motors so wound as to 
throw a high counter electromotive force into the 
power wire when the motor is at speed and loaded, 
thereby reducing the normal current carried over 
the power wire to a purely nominal amount, and 
this can evidently done without sacrificing 
much in the matter of starting, since at the start 
all the counter electromotive forces in the motors 
are zero. We have, then, a motor system of a 
really peculiar to the monocyclic system, in 
at each motor will start under the same con- 
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ditions of impressed electromotive force as if it 
were a polyp ase motor; while, when at speed 
and loaded, it would be operating virtually as a 
5 machine. If, however, it were over- 
loaded so that it would tend toslow down or stop, 
sufficient energy would flow over the power wire 
to bring it back to speed, just as if it were a poly- 
phase machine. is is only one of various in- 
teresting ramifications in the system when de- 
veloped to meet special conditions. 

The connections shown in the diagram, how- 
ever, are those of the most direct applicability 
and probably which would be most extensively 
used for central station service. At this point it 
may be appropriate to ask what is the disadvan- 
tage of such a system. It evidently secures ex- 
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ceedingly marked advantages in the ability to op- 
erate the lights on existing circuits or with the 
simplest possible kind of distribution, and at the 
same time to run at any point in the system syn- 
chronous or induction motors of well tried and 
familiar types. The question can be readily an- 
swered ; in fact, the question is almost obvious. 
The price which we have to pay for this advan- 
tage is the installation of the power wire which 
necessarily adds something to the weight of cop- 
per in the system and to the trouble of installa- 
tion. Under all ordinary circumstances the power 
wire need be of trivial cross-section compared to 
that of the other wires, since, as a rule, the en- 
ergy required for operating the motors from the 


given central station is small compared with the 
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total capacity of the stations; and further, it 
is worth remarking that the monocyclic motors, 
either synchronous or induction, will run per- 
fectly well if the power wire is disconnected 
after the motor is at speed, operating them as 
single-phase machines. It is, of course, well 
known that the sin le-phase synchronous motor 
gives admirable results, and it is also true that a 
single-phase induction motor can be constructed 
of excellent efficiency and other electrical prop- 
erties. The only material difficulty in this case is 
to get the motor to start with a torque. 
The monocyclic connection enables this to be ac- 
complished. After the motor is at speed the 
power wire becomes no longer necessary to suc- 
cessful operation, so that in spite of the necessary 
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existence of the power wire it is easy to see that 
the additional amount of copper is not likely to be 
burdensome in central station operation. It would 
hardly ever be necessary to install a power wire of 
more than one-fourth the joint cross-section of 
the others, as given in the diagram, and generally 
a much smaller wire will suffice. 

I have thus endeavored in a brief space to give a 
good working idea of the monocyclic method of 
combined li bt and power distribution which has 
been devised, and is urged upon the public as 
specially adapted for the work of central station 
distribution on account of its unique simplicity in 
practice. As to what has already been done in 
the installation of such apparatus, a considerable 
number of these monocyclic generators are in 
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daily use in central stations, for the most part 
operating over circuits already established, and 
displacing the higher frequency alternators which 
had been previously used. They are giving 
excellent results, ant the operation of the motors, 
wherever employed, has been highly satisfactory. 
The system, therefore, needs no extensive ex- 
ploitation on paper. After once pointing out here 
the princi and general advan of the 
system, it is better to let the plants already run- 
nog el a for themselves, and let their verdict 
be ; 
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ELEMENTARY LEssons IN ELECTRICITY AND Maa- 
NETISM. By SVANUS P. THOMPSON, D. So., 
B. A., F. R. S., F. R. A. 8. Cloth, 8vo, 
607 + xix. pp. Illustrated. Price, $1.40. New 
York and London: Macmillan & Co., 1895. 


The complaint is frequently heard that we have 
no good elementary text book of electricity, and 
while this has not been entirely without founda- 
tion, the fact has remained that the literature on 
the subject of electricity that has been of a suit- 
able character to be safely placed in the hands of 
the student in preparation for a course of train- 
ing in electrical engineering has been lamentably 
small. Better, however, that there should bea 
single good text book than that there should be 
thousands of bad ones, and in this little work we 
have what we can praise without reserve. 

Prof. Thompson is too well known as an author 
to require any introduction to the readers of 
Exxctegiocity, for his works, so far as they cover 
the electrical field, are acknowledged everywhere 
as standard. But the writing of a text book for 
experts, or for those who have already had an in- 
troduction into the science, and the writing of 
one which shall in every way be suitable to those 
who are seeking to qualify themselves for such 
an introduction, are two entirely different and 
distinct undertakings. 

Of the two the latter is by far the more diffi- 
cult of fulfilment, requiring the qualifications 
both of the teacher and of the constructor. For- 
tunately the author combines both of these 
in a high degree, and brings to his assistance an 
unusually broad knowledge of the science, such 
as few writers of elementary text books possess. 
Added to these is that clearness of diction and 
perspicuity of statement which have character- 
ized his larger works, and to which they owe so 
much of their popularity. 

Among the most successful of elementary text 
books of science are Roscoe’s Elementary Chem- 
istry and Lockyear's Elementary Astronomy. In 
both of these the attempt has been very success- 
fully made to give a clear skeleton outline of the 
science, upon which later the student may build 
the more substantial structure. The plan in both 
has been to give without too much detail al? the 
essential fundamental facts of the science. Other 
authors have attempted this, but most of them 
have failed of success in that they gave too much. 
It requires a nice discrimination to stop just at 
the proper point, to give neither too little nor 
too much, for both faults would be equally fatal. 
In the text books referred to the plan is adopted 
of giving at the end of the book a series of ques- 
tions, including problems, covering all that is 
embodied in the various chapters.. These ques- 
tions are also arranged under the same headings 
as the chapters to which they refer, and as every 
student who has been fortunate enough to have 
been brought up on them knows, form one of the 
most useful features of the books. [t makes them 
self-teachers, as it were, and proves likewise of 
assistance to the instructor. 

Prof. Thompson has constructed this book ex- 
actly on these lines, and has used rare judgment 
in collecting a mass of facts underlying the 
science which will be useful in further study and 
upon which further study must be based. 
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Of course such a text book to continue of 
value must be kept up with the times, and the 
new facts in the science added from time to time 
in new editions. 

The original edition of this work appeared in 
1881. The one under review bears the imprint 
of 1895, and involves many changesand additions 
rendered necessary by tbe progress of the 
science. 

As stated in the preface, ‘‘ In the thirteen years 
which have elapsed much addition has been made 
to our knowledge, and many points then in con- 
troversy have been settled.” The book is there- 
fore now up to date, and we congratulate our- 
selves, as well as others interested in the cause uf 
education, on the possession of a text book on 
electricity in every way the equal of Roscoe's 
elementary text book on chemistry. We think 
we can scarcely accord higher praise than this. 


ELEcCTRIO TRANSMISSION OF ENERGY. By GISBERT 
KNAPP, Mem. Inst. C. E., M. Inst. El. E. 
Fourth Edition. 8vo, 445 pp. 166 Illustra- 
tions. Price, $8.50. New York: D. Van 
Nostrand Co. 

Since the issue of the third edition of this well 
known work in 1891 an enormous development 
has taken place in every branch of electric power 
transmission, and the polyphase system has had 
its development entire. Installations such as 
those at Lauffen, Rome, Genoa, etc., have made 
long distance transmission an accomplished fact 
where before it was at best but a promise of 
the future. Electric motors in lieu of long 
lines of shafting and many other developments 
in the line of electrical transmission have come 
into practical use, making a new edition almost 
imperative. In preparing this it became necessary 
to re-write a large portion of it, incorporate what 
was new, and omit that which the author thought 
would best bear omission. He wisely concluded 
to omit entirely the historical part, the detailed 
descriptions of plants, and comparisons of electric 
with other systems of transmission, which in the 
present state of development no longer add to 
the value of the book. Special works devoted to 
certain branches upon which he had touched in 
the previous edition, such as electrical traction, 
etc., both overhead and underground, also ren- 
dered the continuance of these portions no longer 
desirable. On the other hand, the theory of con- 
tinuous current machines has been somewhat 
extended, and that of alternators and multiphase 
apparatus added. This we consider the most 
valuable feature of the work. The chapter on 
the line has been considerably enlarged, es- 
pecially that portion relating to the most econom- 
ical proportioning of the weight of copper to the 
line losses. In fact this chapter seems to be a 
complete development of Sir Wm. Thomson's 
economic law to meet every contingency, and 
adds very much to the value of the book. 

An omission that we are sorry to see in a book 
in other respects so fully up with the times is 
that of sufficient attention to the subject of trans- 
mission of energy at constant current. Some 
space is devoted to the governing of motors, eto., 
operated by this system, but practically nothing 
is said of the economies resulting therefrom or 
attainable under the trying conditions imposed 
by electric traction. Heretofore our electric 
railways have had to deal with areas rather than 
with distances, and under these conditions the 
constant potential method of distribution has 
proved fairly satisfactory and economical, but 
with the extension of these lines to meet interur- 
ban service, distances instead of areas must be 
considered. With the constant potential distri- 
bution the best that can be done will involve an 
investment in copper proportional to the square 
of the distance and a loss in transmission in pro- 
portion to the square of the distance, whereas 
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the expected traffic can be expected to increas 
only as the distance. On the other hand, in dis 
tributing by constant current both investment in 
copper and line losses will be proportional to the 
traffic or as the distance. It would seem, there- 
fore, that the claims of the constant current, 
which must eventually supplant the constant po- 
tential method of distribution in long lines, 
should have received more attention, especially 
since the author has given elsewhere so much at- 
tention to economies in line construction under 
the constant potential method. He can scarcely 
be ignorant of the recent developments in the 
adaptation of the constant current to traction, 
for they have been widely published both in this 
country and abroad. 

With this striking fault of omission, which we 
hope to see rectified in a future edition, the 
present seems to be fairly well up to the times, 
and will make a valuable addition to the special. 
ist’s library. 


Method for Obtaining Alternating Current 
Curves. 


BY DR. LOUIS DUNCAN, JOHNS HOPKINS UNIVERSITY. 


In some cases a telephone method for obtain- 
ing the curves of alternating currents and elec- 
tromotive forces is very convenient. 

The method ordinarily employed for obtaining 
current curves is to shunt from a non-inductive 
resistance in the circuit, and include in the shunt 
circuit a contact-making arrangement on the 
dynamo shaft, a telephone, and an electromotive 
force, due to a constant current. This constant 
current is adjusted until there is silence in the 
telephone. When this occurs, the fall of poten- 
tial due to the alternating current is equal to the 
fall of potential due to the continuvus current, 
and knowing the latter, we get the value of the 
alternating current at the instant the contact on 
the shaft is made. Electromotive forces may be 
obtained in the same way by balancing à oon- 
tinuous electromotive force against the instan- 
taneous value of the alternating electromotive 
force when the contact on the shaft is made. 

There are several difficulties in this arrange- 
ment. Any small thermal electromotive force st 
the contact makes it difficult to get even an 8p- 
proximate balance, while only one curve may be 
obtained from a single contact-making arrange- 
ment on the shaft. I have employed with some 
success a method in which some of these dif- 
culties are eliminated. To a telephone dis- 
phragm, made preferably of mica, I attach a 
small coil of fine wire. Beneath the diaphragm 
are two coils wound together, and so placed that 
the diaphragm coil ie ina magnetic field due to 
currents flowing in them. Through the dis- 
phragm coil I send instantaneous currents ob- 
tained from a contact-making device on the 
shaft, there being a battery in circuit with the 
coil and the contact maker. Through one of the 
stationary coils I send a current proportional to 
the electromotive force to be measured, or à CuI- 
rent obtained from a shunt on a non-inductivé 
resistance in the dynamo circuit. The other coil 
has a continuous current flowing through ii. 


which latter is measured. I now adjust the oon 
tinuous current until the sound in the telephone 
is zero. If the coils are equal, this will mean 
that the continuous current is equal to the in- 
stantaneous value of the alternating current when 
the intermittent current is made. It will be seen 
that the method is independent of any small eleo- 
tromotive forces due to the contact, and 427 
number of curves may be obtained from the 
same contact making device. 

This method is fairly sensitive, and gives good 
results. It has, however, the difficulty of all 
telephone methods, that unless the contact only 
lasts for an infinitely short time there Y 
always be a sound in the telephone. By making 
a sharp contact, and after some practice, the re- 
sults are good, 
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out er iad B.. Cutter Electric and Mfg. Co.. Philadel- 
phia. 
Cutter Mrs. Henry B.. Philadelphia. 
Dailey Chas. J., Cleveland. 
99 L., Salem Electric Light and power Co., Salem, 
Ohio. 
pana H. P., Westinghouse Electric and Mfz. Co., Pitts- 
urg.. Pa. 
Davis J. J.. Orr & Howe Electric Co., Pittsburg. Pa. 
Dean Geo. R., Buckeye Electric Co . Cleveland. 
Dee A. V. (Jute Yarns), Philadelphia. 
Dee. Jas. R., Philadelphia. 
De Land, Fred. kliectrical Engineering.” Chicago. 
Dee Jas. A.. Peninsula Electric Lighting and Power CoO., 
Houghton, Mich. 
Dickey Edmund, The American Carbon Co., Dayton. Ohio. 
Donohoe, Francis, American Electrical Works, Chicago. 
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Beran T., General Electric Co., New York. 

Bernard E. G., E. G. Bernard Co., Troy, N. Y. 

Blaxter G. H., Allegheny County Light Co., Pittsburg. 

Boardman. Jr. T. A., Swan Lamp Mfg. Co., Cleveland. 

Bowman W. P., John A. Roebling’s Sons’ Co., Cleveland. 

Boyce Jas., Heat, Light and Power Co., Muncie. Ind. 

Bradley (‘harles S.. New York. 

Brady Paul T., Westinghouse Electric and Mfg. Co., Syra- 
cuse, N. Y. 

Brady T. H., New Britain, Conn. 

Bragg C. A., Westinghouse Electric and Mfg. Co., Phila- 
delphia. 

Bragg Mrs. C. A., Philadelphia. 

Bragg Miss, Philadelphia. 

ier H. L., The swift Electric Light (o., Saginaw, 

ch. 

Broeck wm M., Edison Electric Illuminating Co., Pater- 
gon, N. J. 

Brooks H. H., American Circular Loom Co., Boston. 

Brooks, H. B., Piqua Electric Co., Piqua, Ohio. 

Bryant W. C., Bryant Electric Co.. Bridgeport, Conn. 

Burghardt J. H., Page Belting Co., Boston. 

Burke James, Herrick & Burke, New York. 

Bune i a os Camden Lighting and Heating Co., Cam- 

en, + Ge 

Burns Chas. F., Rochester, N. Y. 

Burns W. J., West Side R. R. Co., Pittsburg. 

Cabot J. A., City Electrician, Cincinnati, O. 

Calhoun A. B., Cleveland, O. 

Candee W. L., Okonite Co., New York. 

Carpenter C. K, Carpenter Enamel Rheostat Co., Hartford, 
Ct 


Carnes S. T., Memphis Light and Power Co.. Memphis, Tenn. 

Case W. M., Hoopestown Cang. Co. Hoopestown, III. 

Casper C.. Electric Co., Spring fleld. O. 

Catabish N. C., National Carbon Co.. Cleveland. O. 

Caulkips W. R., Commercial Electric Co., Cleveland, O. 

Canen J., Indianapolis Light and Power Co., Indlanapolts, 
Ind 


Chaney P. M., C2ntral Electric Co., Chicago. 

Chase. O. D., Commercial Electric Engraving Co., Detroit, 
Mich. 

Chase Samuel A., Western Electric Co., New York. 

Cleveland Gec. W., electric expert. Cleveland, O. 

Colby Edward A., Baker & Co., Newark, N. J. 

Colby J. A., Des Moines Edison Light Co.. Des Motnes, Ia. 

Coleman 8. G., Badger Illg. Co., Milwaukee, Wis. 

Coles Stephen I., Electrical Review,” New York. 

Collins . Forman, Western Electrician.” Chicago, 


Donovan A. D., Brush Electric Co.. Cleveland, Ohio. 
Doug'ass H. A. Chicago, 
Dubald, P., Orr & Howe; Electric Co.. Pittsburg, Pa. 


Dustnberre Geo. B., Westinghouse Electric and Mfg. Co.. 


Pittsburg, Pa. 


Eberhard C. F., Eberhard & Wright, Cleveland. 

Edgar C. L.. Edison Electric INuminating Co., Boston. 

Edgar, H. T., Georgia El ctric Light Co., Atlanta, Ga. 

Erner John A., Bissell & Dodge. Toledo. Ohio. 

Ernst, Chas. F., Standard Carbon Co., Cleveland. 

e H.. Worcester Electric Light Co., Worcester, 
ass. 

Fairchild C. B., “ Street Ratlway Journal.” New York. 

Farrand H. M., W. C. Thayer, Cieveland, Ohlo. 

Field A. W., Columbus Edison Electric Light Co., Colum- 


bus, Ohio. 

Field 1 C., Field & Hinchmann, Electrical Engineers, De- 
troit. Í 
Fisher C. E.. Commercial Electric Engineering Co., Detroit. 
Fisher Henry W., Standard Underground Cable Co., Pitts- 


burg. 

Fitzgerald, Wm. H., Detroit Electric Light and Power 
Co., Detrott. 

e T. F., Portsmouth Gas Light Co., Portsmouth, 


. H. 
Flick D. T., New Castle Electric Co., New Castle, Pa. 
e Battle Creek Electric Light Co., Battle Creek, 
ch. 
Foote W. A.. Jackson Electric Light Co., Jackson, Mich. 
Fox Edward H., Phoenix Glass Co., Chicago. 
Francisco, M.J., Rutland Electric Light Co., Rutiand, Vt. 
Francisco Mrs. M. J., Rutland, Vt. 
Francisco I. H.. Rutland, Vu 
Francisco Don, Rutland. Vt. 
Freshney Sam. A., Muskegon Electric Light and Power 
Co.. Muskegon. Mich 
Foster B. G., Cleveland. 
Gans John L., C. N.D. L. Street Ranwav. Connelisville, Pa. 
Gates C. A , Russell Engine Co., Massillon. 
Gardner F. F., Newark r. L. and P. Co., Newark, N. Y. 
Gardener W. H., Pittsfield Electric Co., Pit'stield, Mass. 
Galloway Jobn R., Washington. D. C. 
Gartland (:. C., Buffalo Genera? Electric Co.. Buffalo, N.Y. 
Gerleman J. F., American Electrical Mf (o., St. Lots. 
Gessner G. A.,'The American Carbon Co., Dayton, Obto. 
Gibson C. L., Cleveland. 
rare ee W.. The Pogt-Glover Electric Co., Cincin- 
path 
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Godfrey J. W., New York Insulated Wire Co., New York. 
Gould J. hdgar, Philadelphia. 
Greene B. E., Electricity.” New York. 
Greane L. W.. City Electrician. Hillsdale, Ia. 
oreen 15 W., Brooklyn Electric Light Co., Brooklyn, 
ch. 
Greene W. J.. . edar Rapids Electric Light and Power Co., 
Cedar Kaplds, Ia. 
Gregory Chas. E., Chas. EK. Gregory Co., Chicago. 
Gwynn, J., Steubenville Gas and Electric Co.. Steubenville, 
0. 
Hackenberg H. E.. The National Carbon Co., (leveland, O. 
Hadley J. C., Pana E!. Lt. Pr. & St. Ry. Co., Pana, III. 
Hanley W. J., General Electric Co., Cincinnati, O. 
Harding McL., Walker Mfg. Co., New York. 
Harrington F. W.. India Rubber and Gutta Percha Ins 
Co., New York. 
Harrington Walter E., The Cutter Electric and Mfg. Co., 
Philadelphia. 
nen ot ald W., The Hart and Hegeman Mfg. Co., Hart- 
ord, Ct 
Harthan, W. C., General Electric Co., Schenectady, N. Y 
hatch Kdward B., H. W. Johns Mfg. ( 0.. Hartford, Ct. 
Hayden M. M., National Carbon Co., Cleveland, O. 
Hayes Geo. H. R., The Brush Electric Co., € leveland, O. 
Hayes Webb C., ‘the National «arbon Co.. Cleveland, O 
Hedges Wm. C., Mansfield, O. 
Helorich E. H. Westinghouse Electric and Mfg. Co., Pitts- 
urg. 
Herrick Albert B., Herrick & Burke, New York. 
Herrick Chas. H., W. 8. Hill Electric Co., Boston. 
Higgins E. M., Rochester, N. Y. 
Hill H. P., Hilt Clutch (o., Cleveland, O. 
Hills C. I., Columbia Incandescent Lamp Co., New York. 
ings T L., Electric Engineering aud Supply Co., Syracuse, 


Hinds P. A., Peninsular Electric Light Co., Detroit. Mich. 

Hine Henry. Stanley Electric Mfg. Co., Pittsfield, Mass. 

liine Wm. 8., Wallace Electric ( o., Chicago. 

Hoag Geo. M., City Eiectriclan, Cleveland. 

Hobart J. C., Triumph Electric Co., Cincinnati. ` 

Hodgkins H. C., Electric Engineering and Supply Co., 
Syracuse, N. Y. i 

Holmes . P.. Youngstown Electric Light Co., Youngs- 
town. Ohio. 

Holmes Welles E., Newton and Watertown Gas Light 
Co.. Boston. l 

Holtzer (°. W., Holtzer-Cabot (o., Boston. 

Houvh A. H., Brush Electric Co.. (le veland. 

Houghton F.. C. & C. Electric Co., Cleveland. l 

t. Ouston Edwin J., Houston-Kennelly, Philadelphia. 

Howell Wilson N., Edison Lamp Woi ks. Harrison. N. J. 

Hudson H. W., Brush Electric Co., ( leveland. l 

Humphrey C. k., Helne Safety Boller Co., Pli ts burg. 

Hunt W. J., Eiectrical Age.” New York. 

Huntley C. R., Buff lo Geueral Electric (o., Buffalo, N. Y. 

Hurd capt. G. A., Chicago. i 

Jackson F. E., Aylesworth & Jackson, Orange, N. J. 

anaray C. D., Jenney Electric Motor Co., indianapolis 


nd. 
ventiugs John J., Wilktusburg Electiic Co., Wilkiusburg, 
"a. 


Johns 8. A., Cleveland Electric Illuminating Co., Cleveland. 

Johnston W. J.. ‘ibe Electrical World,” New York. 

Johnston Mrs. W. J., New York. 

Jones A. H., Suburban Electric Co., Philadelphia. 

ap 8 1 Electric INuminating Co., New Bruns- 
WICK, N. J. l 


Kammeyer C.. * The Electrical Engineer,“ Chicago. 

Kammerer J. H., The Koy al Electric Co., Montreal. Can. 

Kearfutt W. D., Henry R. Worthington New York. . 

Kennedy James, Kennedy & Du Peiow, Washington, D. C 

Kennelly A. k.. Houston-Kennelly, Philadelphia. 

Kni a (S., Ft. Wayne Electric Corporation, Fort Wayne 
ud. 


vee B. J., Westinghouse Electr.c and Mfg. Co., Pitts 

urg. 

Langton John, Toronto, Can. 

Lasell Edward, Chicago. 

Latbam C. A., Loraine County Light and Power Co 
Elyria, Ohio. 

aug te Homer, Wellsville Electric Light Co., Wellsville 
0 


o. 
peered Chas A., Hudson County Electric Co., Jersey 
ity 


Lewars, Geo. H., Westinghouse Electric and Mfg. Co. 
Pittsburg. 
Lewis Chas. K., Cleveland. 
Lilley, Luke, Underwriters’ Electrician, Cincinnati. 
Lindsley Stuart, Essex County Electiic Co.. Orange, N. J. 
ae 5 W.. Interior Conduit and Insulation Co., New 
Pork. 
Livesey J. H., General Electric Co., Chicago. 
Lockwood Jos. E., Michigan Klectric Co., Detroit. 
Lounits Jr., Geo.. Savings aud ‘rust Co., Cleveland. 
Lovejoy J. R.. General blectric Co, Schenectady. . 
Low W w., Electric Appliance Co., Chicago. 
Lyman H. M., Canton blectric Light and Power Co., Can- 
ton. Ohio. 
MacFadden Carl H.. Nutting Electric Co.. Chicago. 
MacLeod. W. 5.. Washington, D. C. 
McBrier D. N.. Ball Engine Co., Erie, Pa. . 
McCoubray Thomas, Tucker Electrical Consti uction Co. 
New York. . 
McDonald I., Duquesne Electric Co.. Duquesne, Pa. 
McDonald W. B.. Calumet Gas Co., Cbicago. i 
McDonough, T. P., Cleveland. 
McChie 1.. General klectric Co., New York. 
McGraw F. H.. Penn. Ind. Reformatory, Huntingdon, Pa. 
McIntyre J. D., Klectric Engineering aud Supply Co. 
Syracuse, N. Y. 
McIntyre Mrs. J. D. 
McKnight K. H.. Electric Light Co., Middletown, Ohio. 
wS el Interior Conduit and lusulation Co., New 
‘ork. 
Marks L. B. Murks-Ayer Electric Co., New York. 
Manson George T., Oki nite Co., New York. 
Manwaring A. H., Brush Electric Light Co., Philadelphia. 
Manwaring Mrs. A. H., Philadelphia. 
Marlatt Walter, Galion 0. 
Marr Frank S., 1 ellos Electric Co, Philadelphia. 
Mal 50 Joseph W., standard Underground Cable Co., Pitts. 
urg. 
Marshall Charles 8.. Chicago Cross Arms Co.. Chicago. 
Martin John K. James J. Murray & Co., Phbilade I hia. 
Melton A. H.. lhe Brush Electric Co., Cleveland. 
Mix K. W., Cle. Francaise lhomson- Houston, Paris, Phila- 
delphla. 
Moore A. T.. Walker Mfg. Co., Buffalo. 
Morris Wm. L., J. F. Randall & Co., Cleveland. 
Morse 8. F. B. Kerite Iron and Cables, Chicago. 
Muirhead James G., Batesville Klectric Co., Batesville, Ind 
Munder C. F., Bryan Marsh Co., New York. f 
Murphy M., Second Ave. R. R. Co., Pittsburg. 
Mustard A. H., Washington Carbon Co., Pittsburg. 
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Mustard John, Wagner Electric Mfg. Co., Philadelphia. 

Myers. George M., Kansas City, Mo. 

Myers Mrs. George M., Kansas City. 

Nahm Louis, American Electrical Mfg. Co., St. Louis. 

Nash K. L., Swan Lamp Mfg. Co, Cleveland. 

Nashold E., The Nashold Cleat Co., Chicago. 

Newton C. E., Jewell Belting Co., Hartford. 

Nicholls Frederic, Toronto incandescent Light 
‘roronto. 

Nunn P. N., San Miguel Cons. and Mfg. Co., Telluride, Colo. 


CO., 


O'Dea Thomas, Edison Electric Light and Power Co., 


e, Pa. 

heer * Edison Electric Illuminating Co., Brook- 
yn, .` * 

Pabat A., Mahoning Electric Light Co., Youngstown, O. 

packard, W. D., New York and Ohſo Co., Warren, U. 

Packard, Mrs. W. D., Warren, O. 

Paiste, H. T., H. T. Paiste Co., Philadelphia. 

Partridge James, Partridge Carbon Co., Sandusky, O. 

Peck E. F., Citizens’ Electric Illuminating Co., Brooklyn. 

Perry Frank S., Western Electrician,” Chicago. 

Perry J. C., Indianapolis Light and Power Co. Indianap- 
olis, Ind. 

Ponn Jerome; Wasaington Gas and Electric Co., Wash- 
ington, O. ; 

Pentz James A., U. S. Electric Lighting CO., Philadelphia. 

Phipps C. W., Cleveland, O. 

Possdus N. B., Universal, Cleveland. O. 

Powers E. L.. Electrical Iudustries.“ Chicago. 

Pratt H. T., Washburu & Moen Mfg. Co., Worcester, Mass. 

Prentiss J. R.. ‘I'he Brush Electric Co., Cleveland. 

Pi entiss T. H., Manhattan Geueral Con. Co., New York. 

Price Charles R., New Bedford Gas and Ealson Light Co., 
New Bedford, Mass. 

Bese A. J., Stamford Gas and Eleciric Co., Stamford, 

onn. 

Pyle J. K., West Chester. Pa. 

Redmau George A., Brush Electric Light Co., Rochester. 

Redman Mrs. George A.. Rochester. 

Reily W. K., Western Electrician,” Chicago. 

aan bo E., Salem Elecuric Light aud Power Co., Salem, 

ud. 
Richardson Jr., S. O., Libbey Glass Co., Toledo, O. 


Riebmord = T., rboms.n-Houstou Carbon Co.. Fre- 

mont, O. 

Riggs, C. D. ss Rlecerice! Engineering and Supply Co., Syra- 
cuge, 


Kitchie James, Manutacturers’ Electric Co., Philadelphia 
Robers O. A., Electric Belt Co., Sandusky, U. 
Rodulau Charles K., Globe Carbou Co., Ravenna, O. 
kogers 8. II., Brush Electric Co., Cleveland, O. 
kogers W. S., Brush Electric Co-, Cleveland, U. 
Koot X. N., Partridge Carbon CO., Sandusky, O. ` 
kossman James G.. Georgia Electric Light Co., Atlanta. 
Royce Fred W., Washington, D. C. 
Sachs Joseph, E. E., New York. 
Sanderson K. M., n esting house Electric and Mfg. Co., Bos- 
ton, Mass. 
Scheible Albert, George Cutter, Chicago. 
gee po Emil C., Saudusky Electric Light Co., San- 
usky, O. 
Schuyler H. P., General Electric Co., Schenectady, N. Y. 
Scott Charles F., Westlughouse Electric and Mfg. CO., 
Pittsburg. 
Searles A. L., Electric Selector and Signal Co, New York. 
peels raha A., Complete Electric Construction Co., New 
ork. 
Seymour J. Alward, McIntosh, Seymour & Co., Auburn, 


Shainwald J. C., The Standard Paint Co., Chicago. 

Shaw A. C., Electrical Engineer.” Boston, Mass. 

Shay M. D., The Ru) mond A. Disinfectant Co. (Detroit), 
Cleveland. 

Shippy H. L., John A. Roebling's Sons’ Co., New York. 

Short G. H., Cleveland, O. 

Sloat Frank J. J., Sandusky, O. 

Smith C. D., National Carbon Co., Cleveland, O. 


Smith F. ms Westinzhuuse Electric and Mig. Co, Pilts- 
bur a. 
Smith Harrison J., Edison Electric Illuminating Co., New 


York. 

Smith Mrs. Harrison J., New York. 

rmith J. Brodie, Manchester Blectric Light Co., Man- 
chester, N. H. 

Smith K. B., Belknap Motor Co., Philadelphia. 

ai Keystone Light and Power Co., Phila- 

elphia. 

Spencer ‘thomas, Heltos Electric Co., Philadelphia. 

Stearnes R. S., Clucinuati General Electric Co., Cincinnati, O. 

Stetson Geo. R., New Bedford Gas and bdisou Light Co., 
New Bedford, M ass. 

Stieriuger Luther, New York. 

Stine W. M., Armour Institute, Chicago. 

Stump Clareuce S., Columblan Equipment Co., New York. 

Sullivau M. A., Chas. A. Schieren & Co., Chicago. 

Sullivan M. J., Electric World,” Chicago. 

Sullivan Mrs. M. J., Chicago. 

Suuny B. E., Chicago kdlsun Co., Chicago. 

Swaney F. R., Cerainic City Light Co., East Liverpool, O. 

Swetland H. M., Power“ Publishing Co, new York. 

Taltavall J. B., Elec rical Age,” New York. . 

Vandy L. D., General Electric Co., sche nectad, N. Y 

‘Taylor J. W., Peterb ro. Canada. 

Terry F. S., Sunbeam Lamp Co., Chicago. 

1hayer Wm. C., Cievelaud. 

Thomas B. F.. Ohto Stute University. Colum bus. 

Thomson Elihu General Electric Co., Swampscott, Mass. 

Thresher A. k., Shawan Thrust E.ectric Co., Dayton, O. 

Thullen L. H., Leetonla. O. 

Thullen J. C., Leetonia, O 

oil Kd ward C., Sterllug Cycle Works. Chicago. , 

Townley Calvert, Westinghouse Elec ric aud Mfg. Co., 
Pittsburg. 

Turner Oscar C., Georgia Electric Light Co, Atlanta. 

Ullman tke. Meridian Gas Co., Birmlugham, Ala. 

Uptegraff J. M., sewickley Electric Co. 

Urquhart D. F., Thoms on-Houston Carbon Co.. Boston. 

Van 51 2 C. R., Wumington City Electric Co., Wilming- 
ton, Del. 

Wade E. E., El Paso Electric Co., Colorado Springs, Col. 

Wallace J. B.,Wallace Electric Co.. Chicago. , 

Walter H. H., American Carbon Co. (Dayton). New York. 

Walton Allyn B., W. C. Thaer,” Cleveland. O. 

Washington L. W.. Washington Carbon CO., Pittsbu g. 

Waymire E. O., Dayton Fan ano Motor (. Dayton. U. 

Wehrly E. J., Arbuckle, Ryan & Co., Toledo. O. 

Welerbach, Wm.. Standard Paint (., New York. 

Wells C. J., Electric A; pllance Co., Chicago. 

Welscher F. H., Citizens’ blectric Co., Battle Creek, Mich. 

Whalen Jno. B., J. B. Whalen & CO.. W. P. Wire. 

Wheeler S. Bowman, Morris. ‘Tasker & Co.. Philadelphia. 

Whipple Buller S.. The Buckeye Electric Co. levelaud, O. 

White C. P., Kvansville. Ind. 

W G. A., Ft. Wayne Electric Corporation, Philadel- 
phia. 
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Wiley C. L.. Standard Underground Cable Co., New York. 

Wilkins E. Ward, Partrick & Carter Co., Philadelphia. 

Wilkinson E. T., Philadelphia. 

onami F. A.. Safety Insulated Wire and Cable Co., New 
ork. 

Wilmerding C. H., Chicago Edison Co., Chicago. 

Wilson Jas. S., American Circular Loom Co., Boston. 

Wintner St. Louis, Brooklyn Kiectric Mfg. Co., Brooklyn. 

Wirt H. C.. Schenectady, N. Y. 

Wise Stuart M., Manhattan Gen. Cons. Co., New York. 

Woodbury C. J. H., American Bell Telephone Co., Boston. 

Wright c. F.. Eberhart & Wright. Cleveland, O. 

Wright let r, United Gas Improvement Co., Philadelphia. 

Wurtz Alexander Jay, Westinghouse Electric and Mfg. Ce., 

Pittsburg. 

Young E. P., Sewickley Electric Co., Sewickley. Pa. 

Young Mrs. E P., Sewickley, Pa. 

ares l Faraday Heat, Light and Power Co., Mor- 
on, Pa. 

Young 8. Marsh. Manhattan General Cons. Co.,New York. 


General News. 


What is Going on in the Electrical World. 


Gainesville, Ga.—A movement is on foot to 
organize a company to build an electric street 
railroad in Gainesville. 


Fremont, 0.— Smith & Scbertzer have pur- 
chased the Gibsonburg electric light plant, which 
recently made an assignment. 


Ft. Worth, Tex.—D. R. Fant has been ap- 
pointed receiver of the Weatherford Electric 
Light, Power and Water Company. 


Winchester, Ind.—The electric light buildiug 
here was totally destroyed by fire on the 15th, 
entailing a loss of about $10,000. 


Toronto, Can.—City Engineer Keating rec- 
ommends the installation of a municipal plant 
for the electric illumination of the city streets. 


Troy,N. T. City Engineer Sherwood claims 
that Troy pays too much for its light, and favors 
competition in the awarding of the contract for 
lighting. 


Lorain, O.—A survey is to be made at once of 
three suggested routes for the proposed Lorain 
aud Wellington electric railway and the best one 
adopted. 


Portland, Me.—The mayor and aldermen 
have given the Portland Railroad Company per- 
mission to use electrivity for propelling its street 
cars. 


Winona, Minn.—It is understood here that a 
reorganization of the Winona General Electric 
sp Street Railway Companies will soon take 
place. 


Sheboygan, Wis.—The electric lighting com- 
pany’s contract for lighting the city has expired, 
and the council has called for bids by advertise- 
ment. 


Manston, Wis.—A number of our citizens 
have decided to form an organization for the 
purpose of securing electric hghts, water- 
works, eic. 


Shelburne Falls, Mass.— Arrangements have 
been made for a survey of ajroute for the pro- 
posed electric railway between this place and 
Coleraine. 


Frostburg, Md.— The Frostburg electric light 
plant was sold on the 18th iust. at trustees’ sale. 
Dr. J. J. Joues, a former stockholder, bought it 
for $7,100. : 


Chicago. — The Calumet Electric Street Rail- 
way Company bas filed a trust deed to the Equi- 
table Trust Company to_secure $3,000,000 gold 
construction bonds, 


Wallingford, Conn.—The people of this bro- 
ough have voted in favor of electric lights, and 
will ask the Legislature for permission to erect 
and operate a plant. 


Stanton, Mich.— Stanton has decided to sub- 
mit to the people the question of bonding the 
city for $6,000 for the purpose of putting in an 
electric lighting plant. 


Bristol, Tenn.—The Bristol gas, electric 
light and power plant has been purchased at 
public sale by the Glamorgan Iron Works of 
Lynchburg, Va., for $20,000. 


Philadelphia, Pa. — The new Hotel Philadel- 
phis, work on which will begin early in March, 
will have five electric elevators, electric lights 
throughout, electric cal! bells, ete. i 


Galveston, Tex.—The Woollam's Lake 
street car line is being changed to an electric 
system. Ina short time the drowsy tinkle of the 
mule car-bell will cease to be heard in Galveston. 


Gloucester, Mass.— The Worcester Construc- 
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tion Company has contracted to build the elee. 
tric street railway from; Gloucester through 
ei to Beverly. The line will be eighteen mile 
ong. 


Atlanta, Ga.—The Atlanta Electric Railroad 
Company, recently organized, wil) build a trolley 
road from some central point in the city to the 
old waterworks property as soon as they obtains 
franchise. 


Indianapolis, Ind.— The: Citizens’ Street 
Railroad Company are getting twenty-five new 
motor cars from St. Louis. The new cars are of 
large capacity and provided with the latest de- 
vices. 


Helena, Mont.—In a discussion in the city 
council on the electric lighting contract last week 
one of the aldermen intimated that a new electric 
company would probably be organized here st 
an early day. 


Buffalo, N. Y.—Mayor Jewett suggests the 
utilization of the trolley railways for carrying all 
street garbage out of the city from collecting 
stations established at convenient places along 
the railway routes. 


Niagara Falls.—Petitions have been ciren- 
lated here to raise funds for an erectrical oele- 
bration on a grand scale when the first of the 
big dynamos is set in motion and the wheels and 
shafts begin to turn. 


New York.—The Brotherhood of Electrical 
Workers submitted a proposition to the Electri- 
cal Contractors’ A iation making eight hours 
a work day which the latter refused to accept, 
and the workers to the number of eight or nine 
hundred went on strike Tuesday of last week 
and are still there. 


Brooklyn, N. Y.—The board of aldermen 
have voted to extend the rights of the Municipal 
Electric Light Company over the entire city, 
with the understanding that at the end of ten 
years the municipality may take possession of the 
plant upon the payment of a sum equal to the 
cost of the plant. 


Savannah, Ga.—It is probable that in a few 
days the receiver of the Electric Railway Com- 
pauy will be dismissed, the company reorganiz 
and financial arrangements made that will give 
permanency to the concern. 


Quincy, Ill.—The ordinance committee of 
council has reported in favor of granting a fran- 
chise to the Empire Electric Light and Power 
Company to erect poles and wires in the streets 
for lighting purposes. 


Washington, D. C.—The District Commis- 
sioners have granted a permit to the Eckington 
and Soldiers’ Home Railroad to equip four miles 
of its line with the underground electric system 
owned and controlled by the ElectrMo-agnete 
Traction Company. of which organization Sen. 
ator Stewart is president and Senator Hunton 
vice- president. 


Albany, N. ¥.—The common council has re. 
solved * that the Committee on Applications to the 
Legislature. together with the corporation coun 
sel. be and they heruby are authorized and d- 
rected to secure such necessary legislation # 
may be required to submit to the citizens of Al- 
bany at the next charter election to be held in 
said city of Albany, a proposition that the said 
city of Albany be authorized and empowered 
erect. maintain and equip an electric lighting 
plant for the purpose of lighting the streets of 
said city by electricity, and for furnishing light 
and power for commercial purposes, and for the 
further purposes of lighting by electrivity the 
public buildings, school bonuses, station houses 
and engine houses in said city.”—A_ bill intro: 
duced in the Senate provides for the appoint- 
mentof an inspector of electric meters at $, 
salary, by the Governor; he to appoint five dept: 
ties who shall respectively reside in Buffalo. 
Brooklyn. Rochester, Syracuse and Utica; sl: 
ary. $1,500. ~The Senate Cities Committee on 
the 19th gave a hearing on the Owens bill fixing 
the price of electric lights in cities of 800.000 0 
over at oue-half cent. per hour per light for in- 
candescent lights, and not more than 4 cents pet 
hour for are lights. Panl D. Cravath, represent. 
ing severa] electric light companies, oppos 
the bill, He said that not one of the companies 
had paid a dividend iu five years. Mr. U. G 
Lewis, representing the Edison Electric Illum 
nating Company, argued against any interfer- 
ence with the business at this stage. 
Payne, representing the Municipal Light and 
Power Company of Brooklyn, spoke in the sme 
strain and closed the hearing. 
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Telephone and Telegraph. 


A movement is now on foot in Tonawanda, N. 
Y., to organize a local telephone company to 
operate wires and instruments in the Tona- 
wandas. Though the scheme is yet in embryo, 
it is securing the sanction and support of local 
business men. 


Live Oak, Fla., has shown itself entitled to the 
spirited adjective in its name—it has a telephone 
line, electric lights and a new ice-making plant, 
and the lumber mills there have more orders 
than they can fill. 


An opposition telephone company has secured 
@ franchise in Port Huron, Mich., and, having 
obtained 350 subscribers, is ready to do business 
at rates of $24 for residences and $80 for business 
houses. Now the Bell people announce that here- 
after all their telephones within a mile of the ex 
change will be rated at $18 for residencesand $24 
for business houses, which is half the old figures. 


The business men of Catlettsburg, Ky., have 
decided to put in a telephone system there to be 
operated at the lowest possible rates. At Ashland 
also there is talk of opposition to the East Len- 
nessee Company. 


T. C. Duncan, George H. Oetzel, W. E. 
Thomason, Wm. A. Nicholson and W. D. Wilbur 
have been commissioned by the State as corpora- 
tors of the Union Telephone Company, the object 
of which is to operate a telephone exchange at 
Union, S, C. The capital stock is $1,000. 


A eharter has been granted the Anderscn 
Telephone Company of Anderson, S. C. R. E. 
Ligon has been elected president, W. R. Osborn 
vice- president, and L. R. Brock seoretary and 
treasurer. 


The Virginia Telephone Company, of Norfolk, 
Va., having obtained a charter, have asked the 
Norfolk council for a franchise permitting them 
to establish a telephone plent. They guarantee 
an efficient service for two thirds of the current 
rates. 


The hearing of the motion of Lawyer Simon 
Sterne for a permanent injunction against the 
Metropolitan Telephone and Telegraph Company 
of New York, which was down for Feb. 18, has 
been adjourned until March 7 as the result of an 
agreement between counsel on either side. The 
injunction is pending an action to restrain the 
company from increasing the present rate of $150 
paid by Sterne for the company’s service to a 
yearly rental of $240. 


J. H. Childers, of Hermitage, Hickory County, 
Mo., will commence at an early day the con- 
struction of a telephone line from Sedalia to 
Springfield, Mo. 


The Central New York Telephone and Tele- 
graph Company are preparing to make important 
additions and changes in their plant for the pur- 
pose of improving their service in Syracuse, N. Y. 


The business men of Beaumont, Texas, have 
petitioned the Western Union Telegraph Com- 
pany to establish a telegraph line between Beau- 
mont and Sabine Pass. 


Some enterprising citizens propose erecting a 
telephone line between Perry and Elcho, Ga. 


Several hearings have been given at Albany by 
the legislative committees to business men and 
representatives of the telephone companies in 
regard tothe provisions of the Parsons Gerst 
telephone rate reduction bill. At the hearing 
on the 19th inst. arguments were made against 
the bill by General B. F. Tracy on behalf of the 
Metropolitan Telephone and Telegraph Company 
of New York City; by John G. Milburn for ths 
Buffalo Telephone Company, and by Mr. Bab- 
cock, of Elmira, representing the New York and 
Pennsylvania Telegraph and Telephone Com- 
pany. The hearing was then adjourned for two 
weeks, ; 


The city council at Lansing, Mich., hus passed 
a resolution instructing the city clerk to cor- 
respond with the Harrison and Standard Tele- 
phone companies with a view of inducing them 
to establish a telephone system in Lausing to 
compete with the present company. 


The Indiana Telephone and Construction Com- 
pany have applied for a franchise to establish a 
telephone system in Muncie. 


Frankfort, Ind., has lately been surfeited with 
telephone promoters and projects. The Steta- 
phone Company has its plant about ready for 
operation, and test lines have been put up in the 
city by the Phoenix and the Stroger companies. 
The Phoenix and the Stetaphone people have se- 


ELECTRICITY. 


cured a large number of subscribers. In the 
meantime, the Central Union, which has been in 
operation about four years, is losing its custom- 
ers by the dozen. 


The break in the Commercial Cable Company's 
cable off Robbins Reef in New York barbor has 
been repaired. This was the cable laid in 
the harbor and through tbe Narrows to 
Coney Island a couple of months ago to con- 
nect the ocean line directly with the office in the 
city. The cable was broken by the dragging 
anchor of some vessel forced from its moorings 
by drift ice. 


The Southwestern Telephone and Telegraph 
Company has begun work for the erection of 
poles in Taylor, Texas. Other work for putting 
in the telephone plant will be pushed along as 
rapidly as expedient. 


The Harrison Company reports having between 
400 and 500 contracts for telephones in Terre 
Haute, Ind. 


The Bell Telephone Company is preparing to 
spend $160,000 for underground conduits in Cin- 
cinnati the coming summer. 


The annual report of the Central New York 
Telegraph and Telephone Company read at the 
meeting held in Utica gives its total subscribers 
as 2,951, a gain during the year of 66. There are 


E. E. & 8. GOR 
353 toll stations and 284,047 toll line messages 
were transmitted at the average rate of 24} cents 
each, which covers the message and reply. The 
average cost of each call to each subscriber in 
Utica is 2,5, cents. 
Attorney-General C. C. Watts, of West Vir- 
ginia, about a year ago instituted a suit aguinst 


the Bell Telephone Company for $9,000 damages, 


which he claimed for the destruction of his resi- 
dence and contents by fire communicated by the 
electric wires of that company at the point where 
they entered the building. The case resulted in 
a verdict for the plaintiff for the full amount 
with costs. The defence appealed it to the United 
States Court of Appeals, and a few days ago 
Justice Morris handed down au opinion affirming 
the judgment. 


Within a radius of 33 miles of New York City 
there are 3,500,000 people and 25,000 telephones. 
In New York City proper there are 10,500 tele- 
phone stations, 90 per cent. of which are equipped 
on the metallic circuit system. in that city the 
Metropolitan Telephone and Telegraph Company 
operates ten central exchanges, seven of which 
are entirely for metallic circuit service. The New 
York and New Jersey Telephone Company has 
10,000 subscribers, about 75 per cent. of whom 
enjoy the metallic circuit system. 


The House of Representatives has refused to 
adopt the Senate amendment appropriating $500,- 
000 to begin the laying of acable to Hawaii. It 
seems likely that the large majority 152 nays to 
114 yeas—against the cable will prevent its ac- 
ceptance 1n conference. 


A telephone company is forming in Pensacola, 
Fla. Three-fourths of the $8,000 capital stock 
has already been subscribed. 


A new telephone system is being considered in 
Albany. It is proposed to place telephones in 
several places easy of access where anyone who 
wishes to send a notice or a paid advertisement 
to any of the Albany papers can do so with very 
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little trouble. The plan was submitted some 
time ago to several of the newspapers of Albany 

It has been proposed to place these instruments 
in branch offices, in stationery or drug stores in 
remote parts of the city and suburban adjuncts. 
The offices will be kept open all day and until 
late at nigbt. The promoters of the scheme have 
tested five telephones connected with a mile of 
wire with satisfactory results. The tested in- 
struments were the Phoenix, Harrison, D’Unger 

National and Colvin. l | 


A New Voltmeter Switch. 


Among the new switchboard appliances manufacture d 
by the Electric Engineering and Supply Company, Syra- 
cuse, N. Y., is that ofa Voltmeter Swit h, shown in the ac- 
companying cut, and described in brief as follows: 

From the front of the switchboard nothing is visible 
but a 24¢-Inch dial plate, similar to that of a safe lock, and 
upon which are numbered graduations corresponding 
to the respective number of circuits. A movable dial 
carrying a pointer, is rigidly fastened to a fiber or hard 
rubber cross-bar that sweeps over the surface of the 
switch dase. 


It will be noted that there are two metallic rings em- 
bedded in the base. To these the voltmeter leads are 
electrically connected: the line contact points are spaced 
around the outer edge of the base. All wire connections 
of contact points, aud both rings, radiate from the edge of 


VOLTMETER WITCH. 
the base, the connector of the Inner ring being insulated 
by a hard rubber tube where It passes through the outer 
ring. 

The cross-bar carries on each radius a pair of plungers, 
connected together in pairs with fuse wire, held under 
thumb nuts, to protect the voltmeter against possible 
raize in potential. This combination completes the cir- 
cuit between the voltmeter and the lines terminating in 
the diametrically opposite contact points upon which the 
outside plungers rest. 

The : tandard size of swicth is adjustable to boards vary- 
lug in thickness from three-fourths to an Inch and five. 
eighths. To obviate accidental short circuiting of con- 
tact points, because of wiping of plungers over the base, 
two cuts are made in the base between each pair of con- 
tacts and in the path of the plupgers. 

The chief merit of this switch is that it is compact and 
self-contained, the only labor necessary in applying it toa 
switchboard being that of boring an inch hole, screwing 
the parts together and making the electrical connections 
at tl'e back of the board. l 


The Electrical Engineering Company's Catalogue. 


Catalogue No. 3 of the Electrical Engiueering Company 
of Minueapolis, Minn., just published, is a book of 298 
pages, large Svo, and is the most comprehensive work of 
the kind that has come under our notice for a long time. 
It is neatly printed, full of engravings portraying almost 
every article used in the electrical business. and has 
remarks and tables giving every particular—whether of 
size, weight, gauge, dimension, application, composition, 
quality or price—which might serve to enlighten the 
purchaser on tre various points of the article he is seek- 
ing. In the latter part of the book there are tables show- 
ing differences between wire gauges in decimals of an 


Inch: diameter of magnet wire insulation: dimenstons 


and resistance of pure copper wire ; weights of iron, steel. 
copper and brass wire, diameters determined by American 
gauge. There are also iules for estimating resistance: 
_Wirlng rule for dete: mining the proper size of wire for elec- 
tric light and power circuits, either direct or alternating, 
at any pressure: and rules and requirements for the in- 
stallation of wiring and apparatus for electric Nght and 
power, taken from the National Code, as recommended by 
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he Underwriters’ National Electric Association, January, 
18¥5. An alphabetical index is appended which enables 
one to find what he is after without loss of time or 


patience. The Catalogue, taken as a whole, does great. 


credit to the compiler and to the enterprising company 
whose extensive business it so well illustrates. 


COMMERCIAL PARAGRAPHS. 


Business withthe Metropolitan Electric Company of 
Chicago is brigntening up and Increasing considerably. 
They are having a great many inquiries for their I. X. L. 
Triple Braided Weatherproof Line Wire. Electric light, 
electric power and street railway, telephone, telegraph, 
police, messenger and fire alarm service companies and 
all others interested in the use of insulated wires for over- 

- head or aerial work, and desiring a superior articie ata 

moderate cost, will do well to confer with them before 
purchasing elsewhere. ‘I'he indications are that the 
spring and year of 1895 business with them will be very 
large. 


Mr. N. 8. Amstutz, Mechanical and Electrical Engineer, 
located at Cleveland, O., has recently moved his office 
from 506 The, Cuyahoga to Room 29 Blackstone Building, 
where he 1s prepared to carry On all the details of his pro- 
fession. A number of new electrical devices are about 
ready for the market, and wlll soon be placed on sale by 
prominent concerns for whom Mr. Amstutz has designed 
their entire line of specialities. This class of work, as well 
as general installation supervision, is carefully attended 
to by Mr. Amstutz. 


The Metropolitan Electric Company of Chicago are 
sending out circulars, advising the trade that they carry 
in stock the celebrated Hoffman Kod Polish. 


The Metropolitan Electric Company, 186 Fifth avenue, 
Chicago, have found that the Knapp Sellner Adjustable 
Desk Lamp Holder is attracting considerable attention. 
It is found to be just what is required for desk light. 


RECENT COMPANY ELECTIONS. 


Detroit Citizens’ Railway Company, Detroit, Mich. 
Hon. Tom L. Johnson has been elected president 
in place of J. M. Edwards, who resigued; vice-president. 
J. C. Hutchins. Directors: ‘liom L. Johnson, vice J. I. 
Johnston, resigned; R. T. Wilson, M. O. Wilson, R. ‘I’. Wil- 
80n, Jr., J. M. Edwards, J. C. Hutchins, F. W. Yan Name, 
Cameron Currie, Johu C. Donnelly. 


Bell Telephone Company, Philadelphia. President, 
James Merihew; socretary, Samuel B. Huey: treasurer. A. 
A. Ziegler. The old board of directors were re-elected. 


New York, Westchester and Connecticut Traction Com- 
pany, New York. President, Ex-Senator Wm. Cauldwell; 
vice-president, Daniel F. Cohalan; treasurer, Phidp Katz; 
secretary, John Foley, Ir. Executive committee: Martin 
J. Keogh, Franklin A. Wilcox, Daulel F. Cohalau. 


Detroit Electric Light and Power Company, Detroit, 
Mich. President, F. F. Palms; vice-president, George 
Vall: treasurer, W. 8. Crane. Wm. B. Moran, who resigned 
the presidency a short uime ayo, was retained on the 
board of directors. 


Parkersburg Electric Light and Power Company, Park- 
ersburg, W. Va. President and treasurer, C. C. Martin: 
secretary, W. W. Vau Winkle, Directors: C. C. Martin, 
W. N. Chancel! r, W. Vrooman, W. W. Van Winkie, J. A 
Wetherell, B. D. Spilman and John Busch. 


Cohoes City Electric Railway Company, Cohoes, N. Y. 
President, Urban Weldon; vice-president, J. W. Himes: 
. treasurer, Murray Hubbard: secretary, S11 8 Owen. 
Directors: Urban Weldon, J. W. Himes, John Garside, G. 
E. Simmons, Hugh Graham, Silas Gwen, Egbert W. Laus- 
ing, Herman Kahn, Murray Hubbard. 


Central New York Telephone and Telegraph Company, 
Utica. Directors: A. C. Belden and Martin A. Knapp, 
Syracuse; David B. Parker, Buffalo; L. H. Lawrence, C. A. 
Nicholson, R. S. Williams aud F. G. Wood, Utica. 


Hartford Electric Light Company, Hartford, Conn. 
President, A.C. Dunham; vice-presideut, E. B. Bennett; 
treasurer, D. W. Barney; secretary, D. P. Cotton. Di- 
rectors: A.C. Dunham, William H. Bulkeley. W. O. Burr, 
Atwood Collins, E. B. Bennett, Henry Roberts, Kodney 
Dennis, D. W. Barney, E. K. koot, Lucius F. Robinson and 
W. L. Robb. 


Gulf Coast Electric Railroad Company, Biloxl, Miss. 
President, A. M. Dahlgren; first vice-president and geu- 
eral manager, J. B. Cable; second vice-president and audi- 
tor, 8. W. Bennett; secretary, J. V. Koss. The capital 
stock of the company was placed at $500,000 at a recent 
meeting of the grantees and projectors. 


Wisconsin Telephone Company, Milwaukee. President, 
H. C. Payne; vice-president and treasurer, F. G. Bi elow; 
secretary and general manager, John D. McLeod; general 
superintendent, E. B. Cottrill. Directors: H. C. Payne, 
F. G. Bigelow, Charles Ray, B. K. Miller, Sr., C. G. Stark, 
A. G. Fuller, Charles F. Pfister, Jesse Stone of Watertown, 
and W. A. Jackson of Detroit. 


ELECTRICITY. 


VoL. vu, No.) 


INCORPORATIONS. 


The Sigourney Electric Light and Power Company, Sig- 
ourney, lowa—to generate and furnish electricity for 
light and power ir. Sigourney. Capital stock, $8,000. Pro- 
moters: H. C. Brown, w. 8. Harlan, H. O. Schipper, C. M. 
Harlan, E. Laffer, Sigourney. 


O. I. Newton’s Sons Company, Sparta, Wis.—to operate 
and own electric light plant, etc. Capital stock, $50,000. 
Promoters: Harry N. Newton, Geo. N. Newton, F. N. New- 
ton. 


The Florence Belt Line Railway Company, Florence. 
Col.—to build and operate an electric street railway in 
Florence. Capital stock, $25,000. Promoters: K. M. Well, 
S. Siess, Leon Siess, C. L. Huff, all of Florence: James B 
Crandall, Denver. 


The Universal Engineering Company of Baltimore City, 
Baltimore, Md.—to do a manufacturing, mechanical. and 
industrial b iasiness ; to manufacture and sell electrical in- 
struments, machinery, and supplies; construct, own, and 
operate telegraph and tclephone lines. Capital stock, 
$10,000. Promoters: Geo. W. F. Vernon, Theo. F. Wilcox, 
Wm. d. Klug, Julius Stern, Leopold Stern. 


The Little Falls and Herkimer Street Railway Company. 
Little Falls, N. ¥.—to build and operate a street surface 
railroad, from Herkimer to Little Falls, a distance of eight 
miles. Capital stock, $10,000. Directors : Clinton Beckwith, 
John F. Henderson, Horatio P. Witherstine, Robert Earl, 
George A. May, Earnest R. Steele, of Herkimer ; John V. 
Quackenbush, of Mohawk; Nelson J. Davis, of Utica; R. 
F Lansing and Charies Bailey, of Little Falls. 


The Nantasket Electric Street Railway Company, Hull, 
Mass.—to operate and construct an electric street railway 
from Hull. Capital stock, $12,500. Promoters: Jno. L. 
Mitchell, Geo. E. David, Wm. F. Taylor, Hull: Jno. C. 
Flood, Boston, Mass. 


The New York, Westchester and Connecticut Traction 
Company, New Rochelle. N. Y.—to build and operate a 
street surface road, sixteen miles long, in Westchester 
County. Promoters: M. J. Keogh, New Rochelle. N. X.; 
F. A. Wilcox, D. F. Cohalan, J. A. Bensel, all of New York 
City. 

The Suburban Gas and Electric Company, Revere, Mass. 
—to generate and furnish electricity for light, heat and 
power. Capital stock, $75,000. Promoters: Arthur Perry, 
Wm. Whitney, Alliston Burr. 


The Marion Water Company, Jersey City, N. J.—to cone 
struct, maintain, and operate water works, gas works, and 
electric light works in the city of Marion, Ohio, and else- 
where, etc. Capital stock, $250,000. Promoters: Alfred 
G. Brown, Lewis Hallock, Jr., Robert H. Dillingham, Her- 
bert F. Hatch, East Orange, N. J.; Chas. N. Brown, Jersey 
City. 


The California ‘Telepnone and Construction Company, 
Sap Jose, Cal.—to buy, rent, sell and otherwise deal in 
telephones and ip all instruments used in connection 
therewith; to own and control telephone lines, all kinds 
of electrical instruments, etc. Capital stock, $500,000. In- 
corporators: H. O. Hickox, L. M. Hale, F. M. Burkholder, 
Walter M. Field, Wallace C. Stratton, Thomas Ciark, 
Nicholas Bowden, Chas. E. Severance, Thomas B. Hussey. 


A certificate of reorganization of the Schenectady Rall- 
way Company by the purchasers at the foreclosure sale, 
has been filed in the office of the Secretary of State, Al- 
bany, N. Y. Capital stock, €300,000. Diiectors: P. F. 
Knowles, WIIllam Henry White, A. G. Macandrew, Geo. 
W. Hebard, Lewis L. Clarke and Charles A. Lieb, of New 
York City: Joseph Ford, George W. Jones and John 
Kruesi, of Schenectady. 


The Atlanta Electric Rallway Company. Atlanta, Ga. 
Capital stock, $100,000. President, Dayton Hale: secre- 
tary anc treasurer, D. H. Livermore. Directors: T. B. 
Felder. Jr., J. C. Dayton, James W. English, Jr., Willtam 
C. Hale, Charles Kunette, Dayton Hale, D. H. Livermore. 
W. L. Seddon, L. Z. Rosser. James R. Colins, H. P. Wil- 
‘Hams. 


The Fuller Electric Engineering Company, East st. 
Louis, Mo.—to manufacture electric apparatus. Capital 
stock, $30.000. Incorporators: W. A. Fuller, Charles T. 
Dana and G. H. Dudley. 


The Phenix Telephone and Manufacturing Company, 
Chicago—to manufacture electrical apparatus. Capital 
s'ock $100,000. Incorporators: R. brown, E. E. Yaxby, 
J. H. Riley. 


The Pacific Storage Battery Company,San Francisco, 
Cal. to manufacture, buy, sell, rent and deal tn electric 
storage batteries, dynamos and electrical supplies, ma- 
chinery and apparatus: to act as agents and factors for 
other corporations, firms and persons transacting similar 
busine ss. Capital stock. 820,000. Promoters: Thomas 
Addison, Berkley, Cal.; Robert B. Elder, Samuel E. Kear- 
ney, San Francisco: Fred F. Barbour, F. M. Ray, Oakland, 
Cal 

The West Chester and Dowulng ton Street Ratlway Com- 
pany, West Chester, Pa.—to operate an electric street 
railway. Capital stock, $100,000. Promoters: Jas. Me- 
Graw, West Chester: R. J. Malone, J. W. Clark, Philadel- 


phia. 


* 


534,288. 


884,603. Storage- Battery. 


584.878. 


531.364. 


The Felts Electric Light and Power Company, Cow. 
Ca].—to purchase, lease or sell electrical rights, patenu, 
licenses, etc., and other property pertaining to electri 
lighting, telegraph, telephone and electro plating. Cap. 
tal stock, $100,000. Promoters: W. W. Felts, W. F. Fea 
W. W. Brown, Colusa; F. F. Peart, Geo. F. Scott. J. K 
Bartholomew, C. G. Felts, Geo. B. Harden, E. E sot, 
Maxwell, Cal. 


The General Electric Railway Company, Chicago, IU- 
to make, acquire, own, use, manage. sell and otherwise 
handle or dispose of inventions, improvements, palend 
inrallway appliances and devices, and the model pattern 
and samples thereof, and to acyulre and operate sire 
railways. Capital stock, $5,000,000. Promoters: Danie! M. 
Simmons, Wm A. Youmans, Geo. Phoger. 


The United States and Hayti Cable Company (incorpo 
rated iu W. Va), New York, N. Y.—tO construct and mals. 
tain a line of electric telegraphs, cable (submarine, etc. 
between the United States and West Indies, etc. Capital 
stock, $500,000. Promoters: Jno. W. Mackay, Virgin 
City, Nev.; Geo. C. Ward, Brooklyn, N. N.: W. Mackas, Jr. 
New York City, N. Y. 


ELECTRICAL PATENT RECORD. 
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BLECTRIC KAILROADS AND APPLIANCBS. 


‘lroliey-Wire Support. Marmaduke F. Van Be- 
ren, Puuauelphbia, Pa, rued OCL. 5, 1594. 

584,454. COuuull Klecti le Railway. Wilhelm Simon, Nu 
remberg, Germany. Tileu march 3, 100% freue ved 
Jau. 11, 1895. 

634,475. Conuult Electric-Rallway System. Wiliam L 
Nedcnbderg, New Lurk, N.Y. PIleu June 5, 1a 
534,495. Conuuit hiectric Kaliway.  Oclavu» Cunen, New 
Jork, N. I., assiguor Lu Kedecea O. Cohen, same place 

lied May 15, 1894. 

584.519. Couduit hlect ic Railway. Alfred Rosen 
Sun Fraucisco, Cal., assiz nor uf ODe-uail Co samuel J. 
Clarke and Harvey 8. Browu, same place. Filed Maj 
22, 1894. f 

584.605. I rolley-Wire Crossing. Charles 8. Hersh am 
kawin F. Weaver, Fhiladelphla, Fa., assignors o 
Oue- third to Allred K. Clarke, same piace. Filed 
March 13, 1894. i 

534,613. Jrolicy-Wire Support. Marcus T. Murphys, Net 
Orleans, La., adsighor uf Oue-halt LO Kobert sensberg. 
same place. biled sept. 14, 184. 


ELECTRIC LIGHTS AND APPLIANCES. 


531,269. Electiic-Light Switch. Harry W. Lawrence, 
venver, Colo. kaned May 31, 184. 

$84,424. Kefiector 10r Arc Lamps. Carl Coerper, Cologne, 
Germany. Filed may 15,15%. 


DYNAMOS, MOTOKS, ETC. 


534,411. 


634,281. Klectric-Curreut Distributing system. Geo. B 


Pennock, boston, Muss. Filed June 1, 1864. 

u ug eto-Klectrie Muculne. teury d. Smitb, 
omptou Lukes. N. J. Filed June 8, 1894. 

534,536. nlectrically-Uperated Dental bugiue. Willamk 
Wheeler, Duyton, 1enn., asdig nor ot upe-ball to Geo. 
W. JulusuD aud James F. Johuson, same piace. Filed 
Oct. 6, 1893. 

BATTERIES. 


George A. 
Unio. Filed Aug. 11, 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. 


Ford, Cleveland 


534,359. Switch Device for Telephone-Circuits, Charles 


clumoud, ul 1s, France. klicd July 5,15%. 

‘Lelephoue aud Signaliug Cucul, Frank 
rickerneli, Newark, N. J., aovlguor to the Americal 
Telephone aud ‘Lelegraph Company, of New York 
bileu Muy 3, 1894. 

534,547. 'leiephunie Apparatus. Norval L. Burchell. 
Washington, D. C. riled Sept. 20, 1594. 


SIuNALING APPARATUS, BELLS, ALAKBS, ETC. 


584, 330. Electric Bell. William A. Harvey, scranton, Pe 
flied Oct. 19, 1894. 

Sils nuallng system. Willlam E. Decrow, Boston, 
Mass. filed vec. 31, 1892. 

534,4U5. Electric Sigualing Apparatus. 
Price, Chicago, lu. bled May 5, 1894. 

534,414. naway sigualing Apparatus. William H. Wala, 
Albany, N. Y. Filed Sept. 28, 1894. 

534.185. blectriceBell dysteu fur Street-Rallways. Bé- 
ward L. Scansberly and Jacob Bettiuger, st. Lous, 
MO. Filed May 7, 1891. 

534,595. Klectrical Alarm or Bell. George F. Atwith 
Orange, and Junas W. Aylsworth, Newark, N.J. Fie 
MA) 28, 1891. 

534,597. Electilcal Alarm for Street-Cars. George F. s 
wood, Orange, Jonas W. Aylsworth, Newark, and Wt 
ter Hi. Miller, Orange, N. J. Filed May 28, 184. 


MISCELLANEOUS. 


534,311. Alarm-Gauge Testing Mechanism. William H 
Bradt, IIO0), N. Y. Fueu reb. 10. 1894. 

581.318. Klectiic WiudiLg aud dy nchrönizing Device for 
N Charles M. Crook, Chicago, lil. Filed June 

534,319. hlectric Clock-Synchronizer. Charles M. Crook, 
Chicago, III. Filed July 2. 1894. 

534,320. bieccric Wiuding Mechanism for Clocks. Chai les 

„, A, Crook, Chicago, III. Filed Dec. 15, 1894. 

534,74. Electrical Apparatus for Operating Dental Im- 
Diements. Oscar u. Pieper and Alphonse F. Pieper, 
San Jose, Cal. Filed Aprii 30 1894. 

534,481. hiectilc Rotary and Kevoluble Atr-Circulaipg 
a Teen 85 Pierce, Kansas City, Mo., assignor 

ue- half to Chauncey 8. Colt sam : 

way s 20, 1894, VF 
„528. Electrical Brush. Anson L. Sonn 
N. V. Filed UCL. 15. 1894, „ 

534,586. Circuit Making aud Breaking Device. samuel w. 
Stratton, Chicago, III. Filed July 2, 1894. 

534,596. kiectrical Conductor. Geor e F. At. wood, Orange, 
N W. Aylsworth, Newark, N. J. Filed May &, 

534.6008. Tower-Wugon for Electric-Line Wi rk. Jobn H. 
Leonhurdt, Buldiuore, Mad., assignor oO the Leonhardt 


Wagon Manufacturipg Compan 
Dec. 29, 1894. g pany, same place. Filed 


Jonathan D. 
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Electrical Patent Record. 


EDITORIAL NOTES. 


The Niagara We print elsewhere a com- 
Power Company munication from Mr. Frank 
Propositions. C. Perkins which furnishes 
much food for reflection, and which is likely to 


attract wide attention as containing an authori- 
tative statement of what the Niagara Power 


Company is willing to do or is not willing to do 
in the way of attracting customers at a distance. 

Statements have gone abroad as to the prac- 
ticability of furnishing power at distant points 
from Niagara in competition with locally gener- 
ated steam power which have been so exagger- 
ated as to have called for comment from us be- 
fore. All such statements as these are based upon 
a continuous operation of the Niagara plant to 
its maximum capacity, which cannot be expected 
even under the most favorable circumstances for 
years to come, if ever. Until that time the fixed 
charges must form such a large item as to 


seriously interfere with commercial competition. | 


To make this more clear let us suppose that the 
invested capital at Niagara is $8,000,000. At5 
per cent. on the-investment, and not including 
depreciation, labor, taxes, eto., or interest during 
the constructive period, this will mean $150,000 
per annum which must be made good before 
profits can be thought of. In other words, this 
will be a standing charge in lieu of a coal bill. 
The Niagara Power Company offer to sell un- 


developed power in 10, 000 horse power lots at 


310 per horse- power. At this rate they would 
have to have custom for 15,000 horse - power to 
just meet this one item. In practice it would prob- 


ably amount to $200,000 or 20,000 annual horse- 


power. If we count in labor, taxes, interest dur- 
ing construction period, depreciation, and the 
other little items which go to swell an expense 
account, it seems doubtful if the scheme would 
be on an even paying basis until it was supplying 
between 40,000 and 50,000 annual horse-power at 
a rate of $10 per undeveloped horse-power on the 
company’s premises. So much for the basis of 
our belief that the project must be a losing one 
for some years to come even under these most 
favorable conditions for the company. 

They are, however, willing to bear this loss in 


the hopes of finally recouping themselves, so 
that this feature need not concern the public fur- 
ther than to indicate the difficulties against 
which the company must contend during the first 
few years at least in meeting competition in distant 
cities. The question of Buffalo is the firs: one to 
present itself, and in Mr. Perkins’s paper we are 
given the propositions submitted by the Niagara 
Power Company which it may be well to consider. 

The power company states that it cannot eco» 
nomically transmit to Buffalo less than 10,000 
horse-power and it cannot consider the trans- 
mission of any less amount. It probably knows 
pretty closely what it is talking about, for Prof. 
Forbes has frequently stated in public that the 
cost of transmission to that point has been very 
carefully figured out. If this be true it also 
means that the city of Buffalo cannot do it any 
more cheaply. But 10,000 horse-power delivered 
at the outskirts of Buffalo does not by any means 
mean 10,000 horse-power that will be salable 
there. Nor is the problem by any means solved 
when the power is so transmitted. How to get 
it there in the most economical manner has been 
a matter of heated discussion, and the method 
finally adopted is still open to serious question, 
but difficult as this is as an engineering question 
it is a mere bagatelle as compared with that other 
one, of how to distribute the power when it is 
once delivered. 

The Lauffen experiment, in which 300 horse- 
power was delivered at Frankfort over 100 miles 
of wire with a loss of but 25 per cent. in trans- 
mission, was a glorious technical triumph but a 
most miserable commercial failure, and yet this 
involved only transmission. It was the Frank- 
fort experiment that rendered the Niagara ex- 
periment possible, but if the power company 
proposes to do nothing more than transmit the 
current it proposes to do nothing that has not 
already been successfully done. But it seems 
from the propositions before us that it does not 
even propose to do this. It proposes to furnish 
the power at Niagara and allow the city of Buf- 
falo to solve the problems both of transmission 
and of distribution. If there were no other 
reasons than this shifting of responsibility, any 
proposition of this kind would be preposterous 
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in the extreme. We would consider it hazardous 
in the present state of our experience for any 
one to undertake to transmit and distribute the 
power in Buffalo under a guarantee of satisfac- 
tory working even if he received a bonus of $10 
per horse-power instead of being required to pay 
that sum for it undeveloped. 

Then let us look at the figures offered and see 
what they really mean. We think it is safe to 
say that this transformation of the water power 
into electricity will not be with an efficiency of 
more than 85 per cent.; that the transmission 
efficiency will not exceed 75 per cent.; [that the 
transformation at Buffalo will not average 75 per 
- cent., and that the distribution in Buffalo will 
not be at greater efficiency than 80 per cent. 
This would give an ultimate efficiency of but 
88.25 per cent. and make the power cost deliv- 
ered over $26 per horse power. This is assuming 
neither fixed charges nor load factor. We know 
from ample experience what the effect of a given 
load factor is upon the cost of energy. In elec- 
tric lighting stations in this country the best load 
factor is about 40 per cent., and this about 
doubles the cost of energy. We may assume 
that the load factor for the city of Buffalo will 
not exceed 60 percent. This alone would bring 
the cost up somewhere near $48, and to this 
must be added the interest on the investment in 
wheelpits, wheels, side tunnels, 
line, transformers, administration, taxes, etc., 
which will amount to—we do not know how 
much more, but it is easy to see that the figure $10 
per undeveloped horse-power is not so very en- 
ticing after all. Some clue is given to one of these 
necessary additional charges by the power com- 
pany's second proposition, which is to furnish 
power at $13 on the turbine shaft, and to 
another from its third proposition, which is $18 
at the terminals of the power company’s gener- 
ators. Assuming it to cost $8 additional to con- 
vert the water power into electricity, we have 
already a cost of $51 per horse-power without 
considering at all the other items, which would 
doubtless bring the cost up, even with an honest 
administration, toa figure that is almost appal- 
ling in comparison with that of the undeveloped 
power at the Falls. 

Further along in the power company’s state- 
ment we are informed what it places the cost of 
transmission to a short distance at—viz., within 
the neighborhood of its hydraulic works. It 
states that it has contracted for $20,000 per 
annum to deliver 1,000 electrical horse-power toa 
user near by. This is a charge of $2.00 for trans- 
mission. As to the cost of transmission to Buf- 
falo it says it cannot name a price, as in the 
question of transmission are involved the uncer- 
tainties of the loss and cost of operation and 
maintenance.” If the power company cannot 
estimate the value of these uncertainties after 
having some of the best engineering talent in the 
world engaged upon it for several years, we 
should like to know who can ? 

We think this pretty effectually settles in the 
negative the question of the advisability of the 
municipality considering these propositions. 

Now as to the other statements in the propo- 


transmission 


sition. The statement that the company cannot 
accept a time limit less than the term of its 
bonds is entirely reasonable. In view of all that 
has been done, and all that remains to be done, 
before the plant could be reasonably expected to 
beon a paying basis, a limit of thirty-five or 
forty years is none too long if a favorable con- 
tract can be obtained for that period. But the 
other statement, that the company cannot consent 
to the fixing of a maximum or other price within 
the city, is a confession of weakness and an ac. 
knowledgment of the difficulties yet to be solved 
that we are surprised to see made. We repeat 
the question—if the Niagara Power Company 
cannot fixa maximum price, or rather a mini- 
mum price at which they can make a profit, who 
can ? If thecity of Buffalo should buy power as 
suggested, it might and in all probability would, 
find that when it got it to Buffalo it would have 
something it could not get rid of at anything 
like what it cost. Better would the city vote 
a subsidy to the company to enable it to bring 
the power to its doors and then let it compete in 
the open market with other producers on the 
merits of its service and its price. 

Mr. Perkins is sanguine of the success and 
We would be 
more sanguine were it not for two very big 
“ifs” in the way. Jf a municipal government 
were us honest acd efficient in business matters 


honesty of municipal control. 


asa private corporation must be to succeed, and 


IF the business entrusted to its care involved no 
unsettled questions or untried problems, then 
municipal control might be advantageous. Un- 
happily, those two ‘‘ifs’’ will not down, but 
stand out in bold obtrusiveness in the present 
Case, 

Mr. Perkins quotes Dr. Emery’s figures per 
annual m. P., with coal at $2 per ton, as $22. 
Tuis is correct for steady working for ten hours 
per day. The other figures in his article are, 
Dr. 
Emery’s figures for twenty hours per day are 
$38. These figures, however, are only true for 
engines having a pretty constant load, and would 
be at least double if the same machinery were 
employed on loads similar to those obtaining 
in ordinary central stations. They cannot, 


therefore, be taken as any criterion by which to 
judge performance with low load factor. 


* & N 


Another Triumph While three of our tooth- 
for less contemporaries are 
Young Blood. chattering about their se- 
nility,anda fourth about its wildness and woolli- 
ness, the young blood of ELEOTRICITX steps in 
and again carries off the palm for enterprise. 
We published Scott's paper with all the draw- 
ings last year a week ahead of our contempora- 
ries, and we did the same thing this year wich 
Bell’s paper. While they are chattering, ELRC- 
TRICITY gets in its work. 


& & * 


The price of incandescent lamps has fallen 
within a few years from $1 to 20 cents each. 
What was the cause? The competition of the 
independent lamp companies, For the service 
they have performed for the user, should they 
not now be remembered liberally ? 

The Edison lamp is the one lamp which 
should be ignored. 


however, for twenty-four hours per day. 


Under the Searchlight. 


— — 


Views and Opinions on Timely Topics. 


The Milk ta the Cocoanut. 


(From the Boston Commercial Bulletin.) 


The booming of Welsbach Light stcck in Philadelphia 
continues, and about 1,000 percent. of water is to dein- 
jected into the capital. 


„& & * 
GENERAL ELECTRIC. 


(From the Boston News Bureau.) 

The General Electric Company is now eerning upon the 
basis of above $2,500,000 net per annum, and if orders, as 
they have come in for the past two months. contiuue well 
into the present fiscal year which began February 1, there 
need be no action as respects the impairment of the cap- 
ital of the company for the concern will earn itself into 
sound position. 

The company is earning five times the amount of the 
preferred dividends daily accumulating, and there would 
seem to be noreason why,in time, these should not be 
paid. 

The G. E. Company is doing the largest business in {ts 
history as respects the volume of its output measured in 
tonnage or pieces of machinery, and were the prices equal 
to those of three years ago, it would be earning about & 
per cent. per annum upon lts entire capital instead of 
having its capital selling at 30 per cent. of what It has 
cost most of its owners. 

But even with prices on the present low basis the cost 
sheets Lave been liberally reduced by the introduction of 
machinery and labor-saving devices. The company bas 
probably earned the past fiscal year above $1,500,000, but 
it has continued to charge off with a liberal hand and wil] 
shrink its assets still further in the final accounting. 60 
that probably very little margin of earnings above what 
may be necessary will be shown, and the capital account, 
which is now all a matter of bookkeeping may be sul 
further written down, swelling the capital deficit of last 
year. 

But the foundation will be laid for the business of 18%, 
and the exhibit next year, If times are even as good as at 
present, should give stocknolders encouragement. 

General Electric directors will not talk: they have re- 
solved ”to neither talk themselves nor allow anybody 
else to talk for them, but the above is not talk: just 
fact which it is not our duty to conceal. 


G. E. Directors will not talk. This is true. But 
evidently they are still ready to pay sycophants 
and serfs to talk for them. 

If the G. E. Company is earning 2. 500, 000 
net annually, who is stealing the money? 

One thing iscertain, it is not in sight. 

The bank account does not grow, cumulative 
interest on the preferred stock is not paid, and 
no important investments are reported, 

Meantime assets are sold from the treasury, 
old accounts are cleaned up, and the next annual 
report will show a reduction of several millions 
in assets. 

We will grant that the company is doing 88 
large a business as ever—in VOLUME. But what 
are the results? 

They are losing money 
worth of goods sold. 

If we consult the official records we find that, 
taking every article of G. E. manufacture into 
consideration, their selling prices average less 
than 50 per cent. of those in force in 1892. 


They did not make money then, bat paid cur: 
rent expenses out of the sale of bonds. 

How can they make money now? 

The annual meeting has been postponed a8 
long as possible. When it is held, there will be 
many questions to answer, and ELECTRICITY'S 
representative will be there to report the pro- 
ceedings. 

So far Charles Albert Coffin is the only man 
publicly disgraced by the brief career of this 
remarkable company. 

How long will it be until the representatives 
of the ancient and honorable house of Drexel, 
Morgan & Co. will stand, in public estimation, 
in the same rank as Mr. Charles A. Coffin? 


on every dollar's 
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THE LAMP FIELD FREE FOREVER! 


Decision in the 


Bate Case Ends 


Litigation. 


THE BEST LAMPS WILL WIN. 


G. E.’s “Vicious” Policy Judicially Ended. 


The United States Supreme Court on Mon- 
day, March 4, decided, in the Bate Refrigerator 
case, that the date of issue, and not the date of 
application, controls in deciding the date of ex- 
Piration of an American patent previously pat- 
ented in a foreign country. 


This decision settles finally a question in patent 
law which has long been hanging over the in- 
dustry like the sword of Damocles, ever threat- 
ening to fall and cut asunder interests of the 
greatest magnitude, and therefore creating a 
feeling of extreme unrest among those who 
might be affected by its descent. 

The question involved is whether the date of 
filing an application for a patent or its date of 
grant is controlling in the life of a patent which 
is affected by the expiration of a foreign patent 
granted for substantially the same thing. 

Section 4,887 of the Revised Statutes says that 
every patent granted for an invention which has 
been previously patented ina foreign country 
shall be so limited as to expire at the same time 
with the foreign patent having the shortest 
term. 

It so happened that in the Bate Refrigerator 
case the patent had been applied for in this 
country and subsequently in Canada. The pat 
ent was not granted in this country, however, 
until after it was granted in Canada. The ques- 
tion arose whether the Bate patent, having been 
applied for here first, should enjoy a life of 
seventeen years from date of issue, or whether 
its life was limited by that of the Canadian patent 
which was first issued and had a life of fourteen 
years, 

The question has been decided a number of 
times by the Circuit Courts that the date of ap- 
plication had nothing whatever to do with the 
life of the patent and that the date of issue alone 
controlled. 

According to this decision the Bate patent, al- 
though applied for first in the United States, 
expired with the Canadian patent, which was 
granted first. 

An appeal was taken from this decision to the 
United States Supreme Court, and since many 
other important patents are in the same condi- 
tion precisely as was the Bate patent, the final 
decision has been awaited with the utmost anx- 
iety. Among the patents so affected was the 
Elison lamp patent No. 223,898. The applica- 

tion for this was filed in the United States, No- 
vember 4, 1879, and the patent was granted Janu- 
ery 27, 1880. It would therefore expire by expi- 
ration of full term of seventeen years on Janu- 
ary 27, 1897. Edison subsequently applied fora 
patent on the same thing in England on Novem- 
ber 10, 1879. ‘The complete specifications were 
filed February 6, 1880, and the great seal was 
attached on May 10, 1880. The life cf this pat- 
ent was fourteen years, and it would expire on 


May 10, 1894. According to the Supreme Court 
decision, this lamp patent also expired in the 
United States on this same date. Thus the 
hopes of a continuance of the lamp monopoly 
until January 27, 1897, which would have been 
realized had the decision been the other way, 
have been blasted. This decision will also have 
the effect of throwing out of court those cases 
for infringement of the lamp patent brought by 
the General Electric Company since the date of 
May 10, 1894, and doubtless affect other litigation 
of the same character. 


The telephone patents are also affected. It 
will be remembered that Judge Carpenter de- 
cided the Berliner microphone patents void. 
These patents though only granted on Novem- 
ber 17, 1891, had been applied for fourteen years 
before. An appeal was taken from Judge Car- 
penter's decision in the hope that it might be 
reversed by the Supreme Court. If a reversal 
could be obtained, the broad principle of variable 
contact transmitters might have beer monopo- 
lized for seventeen years from November 17, 
1891, or until November 17, 1908, provided also 
that the present decision had gone the other way. 
It matters not, however, now, whether on appeal 
the Berliner patents be declared valid or invalid, 
since by the present decision the broad princi- 
ple of microphone transmitters is public prop- 
erty anyway. 

There are still other patents affected favorably 
to the pablic by this decision. Edison obtained 
three patents covering broadly the use of carbon 
transmitters. These were all granted on May 8, 
1892, and had a history very similar to the Ber- 
liner patents. 


So long as these were alive they constituted a 
practical monopoly of microphone transmitters. 
These were issued to the Western Union Tele- 
graph Company and by them transferred to the 
Bell Company. The validity of these patents 
was not affected by Judge Carpenter's decision 
and by their natural life would not expire until 
1909. But previous to the granting of these 
American patents, other patents upon the same 
invention had been granted in foreign countries; 
someof these expired last year. Hence by the 
present decision the United States patents have 
also expired. 


The manufacture of incandescent lamps is now 
free forever. 


A decision in the McKeesport case is expected 
next Monday, deciding whether or not the West- 
inghouse Company has valid and unquestioned 
claims against the Edison interests and other 
manufacturers of lamps for past damages for in- 
fringement of the Sawyer-Man patent on fibrous 
or vegetable filaments. But inasmuch as all 
good lamp makers now use a structural filament, 
interest in this case is confined to the question of 
past damages. 


Outside of the electric lighting field the de- 
cision is one of supreme interest. 

The contract by which the Bell Company ob- 
tained control of the Edison microphone patents 
restrained the Bell Company from engaging in 
the telegraph business. 

Within the present year this contract will have 
expired, leaving the Long Distance Telephone 
Company free to engage in the telegraph busi- 
ness. The injurious effect of this move upon the 
Western Union business cannot be easily com- 
puted, and this company may be injured more 
by the decision than the Bell Company itself. 

However, monopoly in the telephone business, 
as in the electric lighting business, is broken 
forever, and the next year or two will witness a 
complete change in the situation. 

The next annual report of the G. E. Company 
will now undergo another revision, and $4,000,000 
more will be taken off the item of patent assets 
if the directors are honest. 


A CORREOTION. 


In the tabular matter entitled Transactions 
in Local Stocks and Bonds” unintentional in- 
justice was done to two local companies, the 
Rutland Electric Light Company and the Port- 
land G. E. Company, by a slight error in the 
types. By the misplacement of reference marks 
both these companies were made to appear as 
receivership properties. This was not correct, 
of course, and as everyone in the trade knows, 
the credit of these companiesis very good indeed, 


We regret the error, but do not believe either 
concern could be injured by it. 


THE DAY OF JUDGMENT POSTPONED. 


John Randolph of Roanoke was the first, we 
believe, to enunciate the truism that a corpo- 
ration has no body to be kicked, no soul to be 
damned. 

It is evident that the G. E. Corporation has 
enough individual responsibility left to desire, 
like the rest of us, to postpone the day of judg- 
ment as long as possible. 

The New York Stock Exchange having passed 
a resolation that all companies having listed 
stock should issue their annual report at least 
two weeks in advance of the annual meeting, 
the G. E. directors at once decided that the an- 
nual meeting of this company, which should 
be held early in April, be postponed to May 14, 
thus giving all the time possible for the manipu- 
lation of the shares on the market. 

Go slow, Mr. Charles H. Coster and Messrs. 
Board of Directors—the day of judgment may be 
postponed, but it cannot be finally averted. 

You will yet answer for your connection with 
the greatest swindle of this decade. 


WISDOM FROM THE FOUNTAIN HEAD. 


Pudd'nhead’s View of the Situation. 


(From the Electrical World, March 2.) 

While the G. E. Company has been knocked out in 
several important instances, its position has been 
strengthened in other directions by favorable decisions 
equally as important. Among other things, the company 
won this week at Cleveland, Ohio, the suit of the Edison 
Electric Light Company against the Universal Electric 
Company to enjoin the manufacture of incandescent 
lamps. The decision is understood to cover very broad 
principles and to be of great value to the General Electric 
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Municipal Ownership of Niagara Power Dis- 
tribution for Buffalo. 


— 


BY FRANK C. PERKINS, M. E. 


A number of resolutions have been passed by the 
various business associations and societies of the 
city of Buffalo, and have been submitted to the 
Street Committee, who have the subject of the 
Niagara Electric Power Transmission franchise 
under consideration. Some of the associations 
recommend that the city of Buffalo contract for 
the power either at the city limits or on the lands 
of the Niagara Power Company, and transmit 
and distribute the electric power at cost to the 
consumers in the city of Buffalo. Other socie- 
ties are strongly opposed to this plan, and rec- 
ommend that a franchise be granted to the 
Niagara Falls Power Company with the neces- 
sary restrictions to guard the interests of the 
city. 

Whether the decision is finally made in favor of 
municipal ownership or not will be dependent 
largely upon the final attitude of the power com. 
pany: Ist, In reference to a time limit of franchise, 
the power company desiring a 85 to 40 year limit, 
while many members of the associations consider 
a short period to be best for the city’s interests; 
2d. The naming of a maximum price for electric 
horse-power per year delivered in Buffalo, the 
power company holding that it is impossible to 
name & maximum price, while the members of 
some of the societies state that a maximum price 
is absolutely necessary in order to insure cheap 
power for Buffalo. 

In case the power company should concede the 
short time limit and name a maximum price, the 
indications are that the franchise would be 
granted with few other restrictions as those 
two points seem to be the subjects of discus- 
sion. 

In case the power company holds strictly to 
the conditions as given in the statement below, 
absolutely refusing a short-time period and the 
naming of a maximum period, then the indica- 
tions at present are that there is likely to be a 
more serious consideration on the part of the 
city of the desirability of taking the power at 
the city limits or at the Niagara plant and mak- 
ing the distribution independent of the power 
company. 

The question of municipal ownership is one 
that should be looked into with great care. 1st, 
As to the success of such an enterprise. Can it 
be accomplished? The visiting of from 40 to 50 
central stations in Italy, Switzerland, Germany, 
Austria, France aud Great Britain, for both elec- 
tric lighting and power distribution, convinced 
me that municipal ownership, if properly looked 
after, is a success, as many of these stations were 
giving excellent satisfaction, and were owned 
and controlled by the city. 

Whether it is for the best interests of a city 
in this country isa question yet to be decided. 
There is no doubt, if the best management is 
secured—if it can be successfully divorced from 
politics and there are no pockets to be filled— 
municipal ownership can be made a success in 
this country. The people are beginning to wake 
up, and the methods practised in the past in New 
York City and some other large cities are being 
repudiated, and it is hoped will soon be abolished 
forever. 

It is a question of vital importance whether 
municipal ownership is advieable at this time for 
the Niagara power transmission. In regard to 
the discussion a year ago, it might have been 
favorable for municipal ownership in regard to 
are lighting, because in that case no experiment- 
ing was necessary. Hundreds of arc plants are 
in operation. The lighting of the city with aro 
lights was, therefore, no more of an experiment 


than the building ofa schoolhouse. If such an 


arc plant had been built during the past year as 
was contemplated, it would now be furnishing 
2,000 arc lights at a considerable reduction from 
the present price. In addition, after the Carni- 
val had brought out what motors, etc., were best 
adapted for the Niagara power, the city could 
contract for 2,000 or $,000 m. P., and belt 
the motors to the arc light machines according 
to the suggestions of Prof. Forbes, holding the 
the engines in reserve for an emergency, thus 
receiving their lighting for avery low figure. 
Such a steam plant would be necessary for a re- 
serve, but would be adequate for a lighting plant 
three or four times its capacity. 

It is, however, a serious question whether it is 
advisable now to take the distribution ‘of power 
in the city of Buffalo off from the power com - 
pany’s hands, as there is still a great deal of ex- 
perimental work to be done. Can the city do such 
experimental work as well or as economically as 
a corporation? Wonld it not tend to make the 
power company lose interest in the city dis- 
tribution? Would it not tend to make the 
power company shirk responsibility? Would 
not the company naturally say: Well, here is 
the power at the city limits, do with it as you 
please,” and if mistakes occurred, which would 
be very liable to happen with the first apparatus 
installed, if a short-circuit was made which dam- 
aged the dynamos at the Falls, the city would be 
blamed and a lawsuit for damages might follow. 

A discussion of this problem might be a mat- 
ter of interest to the readers of ELECTRICITY, as 
the opiniou of some engineers generally opposed 
to municipal ownership might be favorable in 
such a special case as this one, while other en- 
gineers, usually in favor of municipal ownership, 
might consider this an extra-hazardous under- 
taking on the part ofa city. The opinions of 
Mr. Nelson W. Perry, of Execraricity’s editorial 
staff, would be very valuable, and would be 
appreciated by the many readers who are spe- 
cially interested in this subject. 

The three propositions of the power company 
for the eale of 10,000 m. P. to the city of Buffalo, 
delivered on the lands of the company at Nia- 
gara, are especially interesting, involving as they 
do the question which, if any, would be best for 
such an undertaking. The following is the 
statement by the Niagara Falls Power Company 
of its position in regard to its power for use in 
Baffalo in response to the request made at the 
Common Council meeting February 7, 1895 : 


THE PENDING APPLICATION. 


This application has been made bythe Niagare Falls 
Power Company as a necessary basis for its decision as to 
transmitting to and distributing in Buffalo 10,000 H. P. 
generated in its power-house at Niagara Falls. To be 
ready to do this will involve the extension of the present 
wheelpit by at least 140 feet, and the installation of three 
5,000 H. P. turbines and three 5,000 H. P. dynamos in addi- 
tion to those already ordered and partly installed (one 
being a reserve); also the building of transformers, trans- 
mission linesand a distributing system. We are advised 
that such extension of wheelpit and the necessary hy- 
draulic and electrical installation can be made within 
eight months from the time the order is given for the 
work and plant. Before the order is given it is necessary, 
therefore, for the company to know, and at an early day, 
what action the city of Buffalo will take in regard toa 
franchise. 

The Power Company has found that it cannot economi- 
cally transmit to Buffalo less than 10,000 H. P., and it can- 
not consider the transmission of any less amount. If a 
proper franchise be granted, the company is prepared to 
institute the arrangements necessary to effect the pro- 
posed transmission and distribution of 10,000 electrical 
horse-power generated at Niagara. 

While the company recognizes the propriety of provis- 
ions for the protection of property and the public safety, 
there have been suggested some restrictions which, if in- 
corporated in the franchise, will absolutely prevent its 
acceptance by the company. 

1. The company cannot accept a time limit less than the 
term of its bonds; sucha restriction would deprive tne 
company of any proper or usual basis for estimating the 
propriety, security or extent of its proposed investment ; 
and 


2. The company cannot consent to the fixing of a maxi. 
mum or other price for power within the city. 

The price must be left as a matter of negotiation in 
each instance between the company and the taker of the 
power, who will find adequate protection in the fact that 
unless the electrical power can be used at a cost below 
that of steam power it wili not be used. The company 
will be prepared to sell, and can sell, power in Buffalo to 
those who wish to buy it only because they find it more 
economical than any other power. 

MUNICIPAL CONTROL. 

It has been suggested that the city purchase the power 
from the company at Niagara. 

The company is now ready to execute a contract in 
either one of three forms for the sale to the city of Buffaio 
of-10,000 H. P., deliverable on the lands of the company at 
Niagara, upon the following terms and at the following 
prices: 

10,000 H. P. undeveloped on lands of the company at 
Niagara, at 810 per horse- power per annum, twenty-four 
hour power; the city of Buffalo to make its own wheel- 
pits and side tunnels and to putin its own wheels The 
necessary water, the inlets and the necessary discharge 
space inthe completed tunnel of the company are now 
ready to produce this power. 

This form of contract is of public record at Lockport 
with the Niagara Falls Paper Compary, by whom this 
form of power has been in satisfactory use for over one 
year, showing that interruptions from ice or other causes 
are not to be feared ; or 

10,000 H. P. developed on the shaft of turbices furnished 
by the company on the company's lands at Niagara, af 
$13 per horse-power per annum, twenty-four hour power, 
so to de delivered within six months from the execution of 
the contract ; or 

10,000 H. P. electrical alternating current, at a voltage 
of 2,000 as it comes from the company's generators at the 
power-house, twenty four hour power, at 818 per hors- 
power per annum, to be delivered within eight months 
from the execution of the contract. 

In the event of the city making a contract for power in 
either of the above forms, the company will place at the 
disposal of the city all the data which it has gathered in 
a five years’ study of the problems of transmission, and 
will arrange for a satisfactory use by the city rights of 
way between Niagara Falls and Buffaio which the com- 
pany has acquired. These rights of way are three in 
number and are practically complete. 

The company cannot name a price for electrical power 
transmitted to tbe Buffalo city hne, as in the question of 
transmission are involved the uncertainties of the losses 
and cost of operation and maintenance. 


PRICE OF ELECTRICAL POWER AT NIAGARA. 

The company has made a contract with a large electri- 
cal power user for not less than €20,000 per annum fo 
1,000 electrical horse-power delivered on the company’ 
land. 

As this statement has teen called in question, the com- 
pany now offers to submit this contract to the inspection 
of the Mayor of the city of Buffalo. 


COST OF STEAM- POWER IN BUFFALO. 

Referring to the tabulated statement said to have been 
prepared by Mr. Richard Hammond, and recently pub- 
lished lu the Buffalo Courier, showing the cost of 1,00 
H. P. ten hours per day to be $21 per horse-power peran- 
num, the company 1s prepared to prove that for the city of 
Buffalo and under the conditions assumed in that state 
ment the annual cost of such ten-hour power is not les 
than $32 per horse-power per annum. 

If there were any plants existing uuder the same condi. 
tions and of the other sizes mentioned in the publication, 
the discrepancy between the figures estimated for tbe 
larger units and the actual figures would be even 
greater. 

With a determination to avoid all arbitrary estimates 
consideration has been given to actual facts and actual 
conditions in the cities hereafter mentioned, and the fol- 
lowing figures are submitted, which may be regarded as 


indisputable : per Be. 


per ann. 
A recent iest by a disinterested expert of the cost of 
steam power, ranging over a pericd of eighteen 
months, in a Buffalo plant using considerably over 
1,000 H.P. under excelleut conditions as to economy, 
shows the annual cost of such eleven-hour power 
j)! eee E E 
At the Buffalo City Water Works with engine capat- 
ity of 8,600 H. P., the average cost of all the engines 
ip use for the yc ars 1898 and 1894, as stated by their 


engineer, for over 2,000 H. P. iV 77. 
Mr. Knapp estimates that for 1895 the cost of 3,000 
H. P. will be OVAL. 2... r. ... 00 


This is pump horse-power and the average efficiency 
of the engines having been found to be 80 per 
cent., the average cost of the steam horse-power 
of the pumping engines for the years 1893 and 
j ᷣ alee a . 8 

In Milwaukee, Wis., as the result of a year's work at 
the North Point plant of the city’s water works, 
with steam pumping engines of 500 E. P. (a plant 
which Prof. R. H. Thurston, the recognized Ameri- 
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can authority on the cost of steam power, pro- 

nounces one of the most economical steam plants 

in existence), a careful examination shows the cost 

Of pump horse- power to bed... $75.88 

And for steam-power to Db cee ewecnes 

And this is exclusive of any allowance for insur- 

ance and taxes. 

In Urban & Company’s flouring mill in Buffalo, a 400 
H. P. plant operating twenty-four hour power. a 
recent expert test covering the year 1894 shows the 
cost of this twenty-four hour power to be not less 

45.00 
Mr. Huntley, the General Manager of the General 

Electric Company of Buffalo, states that it is safe to say 

that in nearly every factory in the city the cost of 

steam power is not less than $5.00 to $60.00. 

If the city does not desire to purchase power at Niagara 
as above suggested, then, within the limits and to the ex- 
tent above stated, but nct otherwise, the Niagara Falls 
Power Company respectfully renews its application fora 
franchise in the city of Buffalo. 

It bas generally been considered that the fig- 
ures of Dr. Chas. Emery, as given in his paper 
before the American Institute of Electrical Engi- 
neers, were correct and fully within the safe limit 
for actual practice. Dr. Emery’s figures were 
about $22 per EH. P. per annum with coal at $2.00 
per ton. In Buffalo the cost of coal is $1.80 per 


ton. 


The Monocyclic System. 


Discussion of Dr. Bell’s Paperat the Cleve- 
land Convention. 


Mr. Kelly I suppose I can honestly begin by 
paying a tribute to the ingenuity of the devisers 
of the system; but it is scarcely necessary, be- 
cause we all know what they can do—how inge- 
nious they have already proved themselves. I 
cannot help feeling, however, that in this case 
their ingenuity has been somewhat misapplied. 
The most serious fault with the system is that it 
did not come soon enough. If it had come be- 
fore the polyphase systems had been worked out, 
perhaps we would not have needed any poly- 
phase system, but coming when it does, it seems 
to me a step backward. I» the first place, the 
generator, as Dr. Bell explained, is substan- 
tially a single-phase generator. Now in any given 
generator, it is pot possible to get the same out- 
put and regulation when worked single phase as 
when worked two phase. Dr. Bell seemed to 
think that the two-phase was in trouble because 
of the difficulty of balancing the two circuits. I 
am more familiar with that system than any 
other, and my own reason for preferring it is be- 
cause the regulation i3 better than if the work 
was thrown on one circuit. We have found that 

there is no more difficulty in balancing than in 
the common three-wire system. When it comes 
to the lines, I suppose it isin this point that the 
chief advantage of the monocyclic system is sup- 
posed to lie; but the system requires at least 
three wires and any polyphase system does not 
require more. Where lights only, and not power, 
are required, it only needs two; in practice that 
is all that any polyphase does. In any district 
where light only is required, you need only run 
a pair of wires, so that in this respect there does 
not seem to be any gain in the monocyclic sys- 
tem. The cost for copper is, at the least, accord- 
ing to Dr. Bell’s diagram, higher than it is with 
the plain single phase, while the cost of copper 
in the two-phase three-wire system is very mate- 
rially reduced. In the circular distributed I see 
it is stated that where power only is to be trans- 
mitted by means of the monocyclic system, the 
third wire is of the same section as the other two, 
making an addition of 50 per cent., but if the 
system is so working that this third wire is real] 
& power wire, conveying energy, then there is 
not only this additional cost but the percentage 
of drop in the circuits is increased beyond that 
in the single-phase system. 

Dr. Bell has raised the question as to the 
periodicity at which motors can be worked. Now 
there are undoubtedly great advantages in low 
periodicity in cases of long distance transmis- 
sion; but one of them is not the possibility of 
operating motors. There is no difficulty in 
making polyphase motors of 16,000 a!ternations 
which will have high efficiency and start with 
large torque. As to the efficiency of the motor 
in the monocyclic system, there is nothing to be 
said against it, because the motor is substantially 
a polyphase motor, and whatever the polyphase 
motor will do of course the monocyclic will do. 

Mr. Steinmetz —I am very much honored by 
being able to speak before such an Asscciation as 
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this, and may say that I have heard with very 
great interest Dr. Bell’s interesting paper, and 
with much greater interest, Mr. Kelly’s remarks. 
I can, however, not quite agree with his state- 
ment that the single-phase alternating-current 
system is antiquated and superseded by the poly- 
phase system, and that therefore the monocyclic 
system is behind the times. The poly phase system 
has been before us now for nearly ten years. It 
made its appearance shortly after the single- 
phase system, aud at a certain time after the 
Frankfort Exhibition, when our electricians 
came back from Eurore and talked excitedly of 
what they bad seen. Everybody seemed to 
think that the single phase system would soon 
disappear altogether. Nevertheless, we have 
now thousands of single-phase stations running, 
while the polyphase system is only just begin- 
ning to be used in special cases. Therefore I 
feel confident that the polyphase system will 
never be able to supersede the well-known 
single-phase system of old, but find that it pos- 
sesses & limited application, although being very 
valuable at the proper place. The monocyclic 
system is entirely single-phase; that is to say, 
the total flow of energy issuing from the gen- 
erator passes through zero and is fluctuating, 
while the polyphase systems share with the con- 
tinuous system the common feature that the flow 
of energy is not zero, but more or less constant. 
E. M. F.’S of different phases, or currents of 
different phasee, do not constitute the polyphase 
system; for in the ordinary single-phase system 
if a reduction coil is connected in series to in- 
candescent lamps you get E.m. F.’s displaced 
from each other by 90 degrees; that is quarter- 
phase E. M. F.; and in a loaded transformer and 
in a transformer running light the currents are 
displaced in phase. In neither case, however, 
do we speak of a polyphase system. The poly- 
phase system is indicated when both E. M. F.’s as 
well as currents differ in phase from each 
other. 

Now with regard to the statement of Mr. 
Kelly that the output of a polyphase machine is 
larger than that of a single-phase machine, that 
is a common mistake, repeated now for years. It 
means that on the polyphase armature more wire 
can be put than on the single phase armature. 
However, the output of an alternator is not lim- 
ited by the amount of wire you can put on the 
armature, bnt by the armature reaction, or 
rather by that umount of armature reaction 
which you can take care of by the field; and ina 
single-phase machine you can by compounding 
take care of avery great armature reaction which 
you cannot take care of in the polyphase ma- 
chine, where small armature reaction causes un- 
balancing of the circuit, in consequence of 
which the output of a polyphaser is less than 
that of a single phaser of the same size and speed, 
or at least not greater. 

Professor Fhomsou—The paper of Dr. Bell was 
so full and so clear tLat it leaves very little for 
me to say, except that Ican express my agree- 
ment with the statements of the paper, and that 
furthermore, after due consideration, I think 
Mr. Steinmetz has the right of it. He has given 
an enormous amount of time and attention and 
close study to the question of polyphase, single- 
phase and other systems, and has originated a 
number of remarkable combinations, one of 
which is the monocyclic system. 1 think the 
system undoubtedly accomplishes all that kas 
been stated by Dr. Bell to be its advantages. 

Mr. Scott—I have been, and I am sure all of you 
have been, very much interested in the presenta- 
tion which has been made by Dr. Bell of the 
monocyclic system. We can take it, I think, as 
a carrying out of the remark that I made in an 
Association a year- and-a balf ago, that when we 
have an alternating polyphase system we have 
something that we can do something with. It is 
fiexible—we can twist it about, we can make a 
two phase and three-phase system, and now a 
monocyclic system, variations of the polyphase 
Pit ens and go from one to another and get the 

ifferent advantages which any one of these may 
present for different kinds of work. 

We have had the characteristics and advanta- 
ges and merits of this system pointed out. It 
may be well, it seems to me, to bring forward 
some of the questions which arise with respect to 
the points which have been brought out so that 
they may be answered now, and that we may 
determine the relation of this system to the 
other systems. To those who are not immedi- 
ately and technically familiar with the subject 
there is apt to be a sort of haziness about it. We 
hear first about the two-phase and then about 
the three-phase system, as if they were entire] 
new and different. As a matter of fact there is 
no fundamental difference between the two. 
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Then we have a monocyclic system. What rela- 
tion does it bear to the other systems? Is it rad- 
ically and entirely new ? Does this euphonious 
name mean something which is a departure from 
what has gone beforo, or is it a modification, and 
if so, of what is it a modification ? 

Starting with the source. the generator itself 
is just now somewhat in doubt. The single-phase 
generator is best, because it regulates better and 
has a better outpnt. ‘The pulyphase generator, 
it is also stated, regulates well and has a good 
output, and without carrying that further, we 
can all be satisfied by taking our choice. We 
will consider a few points mude with respect to 
the transmission circuit. There are one or two 
statements of Dr. Bell’s which can either be 
called in question or certainly a little modifica- 
tion made to them. A two-phase four-wire sys- 
tem, which he bas given as the third figure. he 
has considered as the correspondent of the alter- 
nating two- wire circuit only, and has not consid- 
ered it applicable to use in a three-wire connec- 
tion, in which the amount of copper is so much 
less. The reason of this was the added compli- 
cation of running two three wire circuits. That 
might be true if the area to be covered were 
quite small, but as central stations usually run, the 
lines are carried out in different directions. In 
alternating stations there are anywhere from 
three or four to a dozen or several dozen feeding 
circuits running in different direetions and sup- 
plying different territories. It is just as easy to 
divide there up into three- wire circuits for light- 
ing, a8 the different parts of the city to be sup- 
plied or the districts are separated, as it would be 
if all of the circuits were of the same pbase. If, 
therefore, the distribution can be carried on by 
the three-wire plan, the cost of copper here 
would be materially reduced and be made equal 
to that of the three-wire single-phase system. 
Considering the two phase three-wire system, the 
figure 145.5 was stated as the relative amount of 
copper used, and thata possible reduction to 
72.5 if the extreme E. M. F. can be increased 
above that fof the first figure upon the diagram, 
which is for the two-wire single phase system. 
The assumption upon which all these figures 
have evidently been made is that there has to be 
a definite E. M. F. for the carrying of lamps. If 
that is to be carried through the various dia- 
grame}, then the 72.5 is a proper figure. If, on 
the other hand, a limited voltage is the consider- 
ation to be met, we have in the ordinary three- 
wire circuit twice the E. u. F. of the single-phase 
circuit. If the same be applied to the two- 
phase three-wire circuits then the mount of 
copper would not be 72.8, but one half, or about 
86, so that the figure 145.5 in connection with 
that diagram is notin accordance with the as- 
sumption of the E. M. F. being controlled by the 
lamps in circuit; and if the highest E. M. F. al- 
lowed is that of the three-wire circuit, then the 
additional figure for the weight of copper for the 
two phase three-wire system should be 36 in 
comparison with the other figures. 

Another point in connection with the lines is 
the unbalancing of circuits. It was stated that 
the two-pbase three-wire circwit is one which is 
liable to unbalancing because of the reaction of 
one circuit upon another. While this is true in 
certain cases, in ordinary working it is one which 
would be met with but seldom. The next point 
in the system after going through our transmis- 
sion circuits is the transformer. The transform- 
ers for transforming a given amount of energy 
for lighting or for power by the two- phasesystem, 
in which one transformer is placed on each of the 
two phases, isthe same asthat for the single- 
phase system. For the three-phase system, in 
which transformers are connected across each 
pair of mains, the converter capacity is the same; 
that is to say, if we have six transformers we may 
connect them in parallel across the single-phase 
circuit, or we may connect them in two sets of 
three each on a two-phase system, or we may di- 
vide them into three groups of two each on the 
three-phase circuits, and each transformer will 
have the same individual capacity in each posi- 
tion. When, however, these transformers are 
connected as in the diagram illustrating the 
monocyclic two-wire system, then these trans · 
formers, as has already been pointed out, do not 
operate in their ordinary way. Although the n. 
M. F. upon them may be normal, the currents 
flowing through the transformers differ from 
those in ordinary cases. They are not in phase 
with the 8. m. F. upon the transformers, and the 
output of the transformers is reduced by a very 
appreciable amount—if I am correct in my 
present recollections, some J6 per cent. Thus 
transformers of about one-sixth greater capacity 
would be required for operating a motor under 
this system above that which would be required 
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if the same motor were operated by.two-phase or 
three-phase systems. 

The transformers in the monocyclic three-wire 
system also seem to require an excess capacity. 
If the large transformer in that diagram is the 
one which supplies the lights and operates the 
- motor when the motor is doing something, then 
the little auxiliary or teaser transformer is one 
which is useful only at the start and contributes 
nothing to the regular working of the motor ac- 
cording to the assumptions which have been 
made. This transformer, therefore, is an addi- 
tional piece of apparatus which must be provided 
in the system. 

With regard to the motor itself, I observe that 
the motor in the mouocyelie two wire system is 
a three-phase motor and nothing else. I under- 
stand that the motors used are the standard 
three wire motors, and the motor itself does not 
know where it is getting its supply, whether from 
a regular three-phase system or a two wire mono- 
cyclic system. The trausformers for this motor 
on the three-wire three-phase system would 
naturally be the three. We seem here to have 
cut off a part of this system by cutting ont one of 
the transformers. e are not keeping the sym- 
metrical arrangement now, but aresupplying the 
motor by but two transformers, leading to the 
result to which I have just called attention, that 
is, a larger transformer capacity. The reversing 
of the secondary coil of one of the transformers, 
if I understand the counections and arrange- 
ment, would be obviated and the trausformer 
would be connected directly without this crossing 
if the primaries of these transformers were di- 
rectly connected to three-phase mains. Suppose 
we have a system. then, with three-phase mains 
with three transformers connected, feeding re- 
spectively the three circuits of the motor. Now 
we cut out one of these transformers, but our 
motor will still run, but without the same efficient 
performance of the transformers. If we change 
the relation of the middle wire at the dynamo, or 
change the voltage of this wire, we can do so in 
such a proportion that the phases of the two 
primary circuits will not have their former rela- 
tion, will not be 120 degrees apart, but 60 degrees 
apart. In this case it becomes necessary to re- 
verse one of the secondaries ın order to obtain 
two currents 120 degrees apart for operating the 
motor. If, therefore, the teaser coil were wound 
with a different number of turns to give a higher 
E. M. F. we might have a three-phase generator 
supplying directly three-phase mains. What this 
seems to be, then, is really the elements of the 
three phase system distorted somewhat by chang- 
ing the E. M. F. on the middle or teaser wire and 
reversing the secondary of one of the transform- 
ers and leaving out the third transformer. So 
much forthe motor which operates from the two- 
wire monocyclic system. 

The motor on the three-wire system seems to 
have somewhat different relations. This is not a 
three-phase motor, but, I take it, is a two-phase 
motor, and it is rather interesting. 

Dr. Bell—It is a three-phase—the same motor 
as the other. 

Mr. Soott—Very good; but on the diagrams I 
have seen of this monocyclic system I have taken 
it as a two-phase motor, the two windings being 
given in the diagram as two coils placed at right 
angles to one another. The very reason for 
bringing up this discussion and making it so full 
at this time is to get a correct understanding of 
these motors. The understanding which I got 
froc the diagrams and explanations whicb I have 
seep of the system seems to me to represent a 
two-phase motor, one of the circuits being wound 
through directly similar to the monocyclic gen- 
erator. This motor has been pointed out—I do 
not remember whether in the paper Dr. Bell has 
just read or not—as similar to the monocyclic 
generator, which is stated to be a single-phase 
machine wound with one winding straight 
through from one end to the other, with this little 
auxiliary or teaser coil connected between the 
middle of that coil and a third terminal. If this 
be the case, then it seems to me that this motor is 
either a single-phase motor or a two-phase motor. 
The explanation given of the operation of this 
motor has not been very complete to-day. If I 
make a mistake in drawing on other sources of 
information in regard to it I hope I will be cor- 
rected. 

This motor I have taken to be a single-phase 
motor when running at speed, but essentially a 
two-phase motor which is supplied by the three 
wires that are operated by two transformers 
which have B. M. F.’s at right angles, or the 90 
degree relation of the two-phase motor. We are 
supplying, then, to this motor the output of two 
converters which are operated at a difference of 
90 degrees. All the circuits of the motor are 


active while the motor is coming up to speed. 
One of the windings on the motor is somewhat 
different from that of the windings on the trans- 
former. It is not exactly proportioned in both 
of its circuits to the E. M. F. supplied, so that 
when run at speed one of the circuits does all the 
work. Itis very much as if two transformers 
are connected iu parallel, one giving 100 volts 
aud the other 99 volts. If we put a load on the 
two trausformers connected in multiple until the 
E. M. F. dropa to 99 volts, then one of the trans- 
formers would be carrying all the load and the 
other nothing. The motor described here is the 
same motor, if I understand it correctly, as is de- 
scribed in the patents granted to Mr. Steinmetz. 
Then it seems to me that this motor is very 
similar to a sort of lopsided two-pbase motor, 
stronger on one side than the other. The two 
circuits operate with fair effect to bring the ma- 
chine up to speed, and then one of the circuits 
takes all the load and the other has but little to 
do. The motor in running at full speed and do- 
ing its regular work operates as a single-phase 
motor. A single-phase induction motor will not 
carry the same load that the two phase induction 
motor will. Anyone who has operated two phase 
induction motors knows that one circuit may be 
cut out aud the machine will continue to run, 
but it will not carry the same load as before. If 
that be true, and the information upon which I 
understand the connection of this motor be true, 
then this monocyclic motor seems to be a rather 
decrepit two phase motor 

There is one point to which attention was called 
by my able friend, Mr. Steinmetz, to which I take 
exception. That is his definition of a polyphase 
system ora polyphase motor. He was pleased 
to say that difference of phase in k. u. F. with no 
difference in current does not constitute a poly- 
phase system, and he pointed out that if a coil 
and a lamp be placed in series, the E. M. F meas- 
ured directly across the lamp and the E. M F. 
measured directly across the coil would not be in 
phase with one another, but would occur at dif- 
ferent times. Sw» also if a coil and a lamp be 
placed iu multiple so that the same E. M. F. is on 
the terminals of both, then the currents are not 
of the same phase But he held that neither of 
these would constitute a polyphase system, be- 
cause the flow of energy was not constant. A 
constant flow of energy may be tahen as a defi- 
nition of a polyphase system, so wight difference 
of E. M. F. or difference of currents. As I under- 
stand a polyphase system, I do not mean 
that the E. M. F. at one part of the 
circuit may be one thing and at another 
part somewhere else another thing; either 
at a great distance or connected with a different 
piece of apparatus, that would not necessarily 
constitute a multiphase system; but if the two 
different elements with difference ot phase cause 
the operation of that apparatus, then we have the 
essence of à polyphase system. If we havea 
motor and wind its circuits in such a way that the 
circuits shall differ in capacity or self-induction 
if the currents in the different circuits differ in 
phase, and owing to this the apparatus operates 
andthe motor runs, then we have something 
which should be legitimately considered as poly- 
phase apparatus. We have an apparatus which 
operates due to the difterence of phases, or to too 
many phases, and in the polyphase motors that is 
the characteristic element. The element which 
causes rotation, the fundamental element, seems 
to be the shifting of the magnetic field in the ap- 
paratus. It is not fundamentally essential to the 
operation of such an apparatus that the currents 
give equal energy to the apparatus at all times. 
but that they be supplied in such a way as to give 
the shifting fleld which will cause the rotation 
and running of the apparatus. I would therefore 
call a multiphase machine one which has in ita 
shifting magnetic tield of many phases or cur- 
rents producing these magnetic fields, rather 
than one having «a flow of energy to the ap- 
parastus, 

The power wire operating in the monocyclic 
three-wire system is said to be a powerless wire. 
This wire is for the purpose of operating the 
motor while it is coming up to speed. The two 
great problems in an alternating current motor 
are the bringing of the motor up to speed and 
the keeping of it there. These are two different 
problems, and different methods are devised for 
effecting the two different results; very often the 
elements which contribute to one detract from 
the effectiveness of the other. The power wire, 
if I am right in understanding this motor, does 
not necessarily supply power to the motor at the 
time when the motor is running at full speed, 
but it contributes to the power which is required 
for bringing the motor up to speed, and would 
continue to deliver power tothe motor instead 


of lying idle and resulting in so much idle cop. 
per in our system if the motor were a complete 
and symmetrical motor instead of one which has 
possibly been made defective to meet the re. 
quirements of this system 

Dr. Bell—The first question raised may be 
granted, that the monocyclic system is a modif. 
cation of something. Is it now to be considered as 
a single-phase or two-phase system, or a polyphase 
system of some sort? I think that question was 
clearly answered by Mr. Steinmetz when he 
pointed out that you mustcunsider as a polyphase 
system one in which the energy remains con- 
stant—the common characteristic of all poly- 


phase systems whether evenly balanced or 
unbalanced. In the monocyclic system we 
have three currents substantially in phase 


with each other, and the told energy pases 
through zero. I fail to see how the widest pos- 
sible extension of the definition of a polyphase 
machine could be made fairly tw include it. The 
most that could be said would: be that there might 
be a limiting case in which the unbalancing of s 
polyphase system might go on until the total en- 
ergy would actually pass through zero. If that 
is 80, it might serve equally well as a limiting case 
for either the single-phase or the polyphase sys- 
tem. It is certain that the monoeyclic in its upers- 
tion suggests a polyphase system in the character 
of the currents which flow through it and in the 
distribution of the energy. It is peculiarly single- 
phase in its character. I was interested in Mr. 
Scott’s remarks on the subject of the four-wire 
connection of the two-phase, and in the second 
place, the three-wire connection of the two- 
phase system. Now, witha four wire connection, it 
is of course possible to use the Edison three- 
wire system on each branch if one so de- 
sires; but in order to do so, and to run motors at 
the same time, one must interlink the two three- 
wire systems—in other wor ds, you must have two 
three-wire systems, each system being approx- 
imately balanced as to itself, and each three-wire 
system balanced as respects the other three- 
wire system occupying the same territory. 
They must be interlinked for motor service, 
and that is the reason which, I maintain, 
bars ont the two-phase four-wire system from em- 
ployiug the Edison three-wire connection, just ss 

it must bar out in the same way, and even more 
effectively, the three-phase system from oper- 
ating on each of its three phases an Edison three 
wire system. It makes a complication of circuits 
for general distribution which would be perfectly 
intolerable—two three-wire circuits in the same 
territory, and each balanced with respect to the 
other; it would be something better imagined 
than described. In certain cases for lights only 

it may be applied, because you are at liberty to 
scatter your circuits, but even then it would re- 
quire more or less balancing of the two systems, 
else you get into trouble with one side of the | 
machine havinga greater load than the other, 
which causes a difference in drop which cannot 
be compensated by compounding. With the two- 
phase three-wire system Mr. Scott’s point was 
well taken on the question of maximum voltage. 
However, if you are dealing with the maximum 
permissible on the transmission line, where 
the thing to be considered is not the maximum 
on the distributing system to translating device 
but the maximum permissible on the whole sys- 
tem—if you confine yourself to that, you 

find that combining the two-phase into three 
wires requires excessive copper. If you confine 
yourself to the secondary system alone it will be 
possible to permit the same maximum voltage a8 
on the straight Edison three-wire, and I should 
say that the same rule wonld apply to there 
duction of copper in the three-phase three 
wire system or any other systems in varying de- 
gree according to their character. 

As regards the question of unbalancing, I think 
I stated with a fair degree of distinctness that 
with any polyphase system, though unbalancing 
may occur, and occur in a serious degree, I do 
not believe it would be a common occurrence. 
think I specifically included the polyphase sys- 
tems in general. 

With regard to the question of the reduced cr 
pacity of transformers operating on three-phase 
or monocyclic systems: Asa matter of fact there 
are three plans of working, we will say, with a three 
phase system as regards its transformers; in the 
first place we may have a composite transformer, 
including all three legs of the circuits, which has 
been used with very fair results. Next we may 
use three transformers, or finally only two trans- 
formers. Sometimes it is more convenient to us 
three, and sometimes two. We must remember 
that there are not to be had an infinite number of 
sizes of transformers, nor an infinite number 
sizes of motors. The consequence is it is some 
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times a difficult matter to find transformers which 
will exactly fit a given horse - power of motor, and 
the loss of capacity which is thus met in furnish- 
ing transformers too large for the motors (be- 
cause we must be sure to have them large enough) 
may easily amount to 10 or 15 per cent. either 
with two or tnree phases, and unless special trans- 
for mers are made to fit the motors we are liable 
thus to require an increased total capacity of trans- 
formers as well on two-phase as on three-phase 
systems. With the three-transformer connec- 
tion for the three-phase circuit we have one ver 
material advantage which perhaps makes it wort 
while to employ it in many cases, and that is if one 
of the transformers for any reason 18 crippled we 
can operate at least two-thirds of the output with 
the remaining two, whereas on the two phase 
system if one transformer gives out the motor 
is crippled, either by overloading and stopping 
absolutely or able to run at half output as a 
single-phase motor, hut in no case starting until 
the transformer is fixed. If two transformers 
are used, the statement has been made that 
the loss in output in connecting three-phase 
transformers is about 16 per cent. I would like 
to see experimental evidence brought up in this 
case. We have been informed in many well 
written technical articles that the output of the 
polyphase machine was thus and so in connection 
with a single-phase machine, and we know that 
the facta do not fully bear out the theory. We are 
now given similar information in regard to the 
transformers. While I am not prepared to dis- 
pute the fact without having experimented on 
it, I would like to see some evidence that the dif- 
ference in output rises to any practical magni- 
tude. 

As regards the teaser transformer, I think we 
may consider the secondary transformer on the 
monocyclic three-wire system as practically part 
of the power wire. It needs to be of small size 
and furnishes only a small amount of energy. 
With that connection the one transformer fur- 
nishes the power wire for the whole three-wire 
system. It is not a part of each motor, simply a 
part of a power wire, and as such it may be 
taken asa part of the installation belonging to 
the three.wire system. The single small trans- 
former in the system furnishes the entire power 
wire for the whole system. 

As regards the motor on the monocyclic two- 
wire system, it is correct in a sense to say that 
the motor does not kuow whether it is on a three- 
phase circuit ora monocyclic. As regards its 
operation, it does not know—that is, as regards 
the direction of the E. M. F.'s in it. It is a mat- 
ter of perfect indifference which system it is on; 
but as regards the character of the currents and 
their direction, if the motor possessed an am- 
meter to put in its own coils it would find there 
was a very large difference in the distribution 
of currents. As regards its magnetic qual- 
ities it would not matter, although the ac- 
tual distribution of the current is widely 
changed. We have in the monocyclic induction 
motor a motor which in its operative qualities 
is like a polyphase motor. Nevertheless, the 
distribution of currents in it, although resulting 
in a perfectly symmetrical production of motive 
power, is something that you cannot find in any 
polyphase motor. It depends on the particular 
action used in the monocyclic system. It has 
essentially a single-phase current, although its 
effect as regards magnetism is closely similar to 
that of the true polyphase motor. 

As regards the motor on the monocyclic three- 
wire system, I was much pleased with the inge- 
nuity with which Mr. Scott constructed a large, 
able-bodied and well-dressed man of straw for the 
purpose of knocking the gentleman down and 
jumping on him with both feet. The motor is 
not a two-phase motor of any kind. It is an 
ordinary induction motor, such as is used indif- 
ferently on three-phase or monocyclic systems. 
Doubtless, from the experience of the speaker, 
he deeply realized how bad a bad two-phase mo- 
tor could be. The winding of the monocyclic 
motor is in every respect similar to that of the 
three-phase motor. There isa possibility, and 
sometimes a great convenience, in being able to 
work a monocyclic generator as a synchronous 
motor. Used in such a way it works daur- 
ing its operation like any other synchronous 
motor. It isa possibility which is sometimes 
very convenient. The motor starts itself, and 
the teaser coil, when the motor is up to speed. 
produces no effect on the rest of the system if 
the motor is properly designed with reference to 
suppressing the k. M. F. of the teaser circuit. In 
the monocyclic three-wire system we have in the 
first place a three-phase motor structure, but op- 
erating on a monocyclic three-wire and teaser 
circuit, with the properties and distribution of 


currents—or electrical character—of the single- 
phase system. The actual details of operation in 
a monocyclic motor are somewhat complicated. 
Substantially we have a structure which in all 
its characteristics is only proper to be operated 
on the monocyclic or three-phase circuits. 
The currents which flow through it, however, 
are not three-phase currents. the B. M. F. 8 
being 120 degrees apart. The currents are 
substantially in phase, but the magnetism 
produced is so distributed as to give a per- 
fectly symmetrical torque on the motor just a 
though it were run upon a polyphase circuit— 
a point whicb, | think, justifies me in the re- 
mark I made at the beginning, that the mono- 
cyclic system is to be regarded not altogether 
as a modified and glorified single phase, nor 
again as a decrepit and disreputable polyphase 
system, but rather as in a class by itself. 


The discussion on Dr. Bell’s paper, which was 
broken by other business and adjournment on 
Wednesday, was resumed at Thursday morning’s 
session, as follows: 


W. R. Gardener, of Pittsfield—I am very much 
interested in this question of multiphase appar- 
atus, and after hearing the paper read yesterday, 
and the arguments which followed it, I am not 
quite certain about it. I do not pretend to know 
anything about polyphase or multiphase systems, 
or teasers, or anything of that kind, but I do 
know when I have something in my station that 
gives me perfect satisfaction. I know that I have 
got something in my station that satisfies my re- 
quirements as central station man. We are 
operating a two-phase machine, and have been 
for over a year and a half. The first work re- 
quired of the two-phase machine was to furnish 
fifteen horse-power a mile ands half from our 
station over an existing circuit. We ran au extra 
wire, and from that circuit are furnishing incan- 
descent lights to stores and dwellings and also 
this fifteen horse-power. Later on a fire occur- 
red in a mill and their engine was destroyed. 
We put in two motors of twenty horse power 
each, and furnish power on this circuit, giving 
perfect satisfaction. Our business increased, and 
we were obliged to put in larger machines, and 
to-day we are furnishing power, incandescent and 
arc lights from this one machine. We are at the 
present time going tochange our station. We have 
got five alternating-current machines from 750 to 
1.500 lights capacity—machines as good to-day 
as when they were bought but we cannot afford 
to run them as long as there is something bet- 
ter. But the items of repairs on ordinary appar- 
atus is enormous, as you know. With these 
two-phase machines, including the transformers 
and motors, we have not spent onecent. We 
are going to take out the five machines referred 
to and put in one two-phase machine, and instead 
of our dynamo attendants bobbing from one 
end of the switchboard to the other and read- 
ing five ammeters and voltmeters they will read 
one. We have not experienced any difficulty on 
these lines. 


Royal E. House. 


Royal E. House, who died recently in Bridge- 
port, Conn., was born in Susquehanna, Pa., iu 
September, 1814. His first patent was numbered 
1,200, his Jatest No. 588,600. Prof. Morse had 
taken out his earlier patents, but had not 
built the first electro-magnetic line from 
Washington to Baltimore when Mr. House 
conceived the idea of the printing telegraph. He 
made his first machine for this purpose in 1844 
and exhibited it in New York. The system printed 
its message in Roman letters, and the actual 
speed attained was fifty words a minute. In 1884 


the Morse Company filed a petition for an in- 
epee: claiming an infringement, and to stop 

ouse operating a line between New York and 
Boston. The court deeided that there was no in- 
fringement. When it was found that by the 
Morse system the message could be taken by 
sound the expensive machine of Mr. House went 
out of use. Mr. House was the inventor of several 
other instruments used in telegraphy.. 


Have Opened New Office. 


The firm of Metcalfe & Moeller, whose main 
office is at 848 Ninth avenue, have opened a down 
town office at 201 Electrical Exchange Building, 


where orders may be placed for the repair of in- 
candescent lamps, and all business with the con- 
cern can be attended to. 


THE AMERICAN INSTITUTE. 


K. Ward Leonard’s Views. 


On Wednesday evening, Feb. 27, the American 
Institute of Electrical Engineers Sheld its 94th 
meeting at New York and Chicago. The chief 
feature of this meeting was the reading by Mr. 
H. Ward Leonard of a paper giving his impres- 
sions of electrical engineering developments in 
France and England which were gained from a 
recent visit. The paper was one of exceeding 
interest and drew forth a most animated discus- 
sion which was participated in by Messrs. Wolcott, 
Lieb, Emery, Lloyd, Kennelly, Forney, Hutchin- 
son, Sachs, Houston and others at the New York 
meeting, and doubtless by quite as many at 
Chicago, but of the latter meeting no reports are 
as yet at hand. The following is an abstract of 
Mr. Leonard’s paper : 


NOTES ON RECENT ELECTRICAL ENGINEERING DE- 
VELOPMENTS IN FRANCE AND ENGLAND. 


As a result of inspecting some of the most in- 
teresting of the developments in the field of elec- 
trical engineering during a recent trip to France 
and England, and as a result also of having met 
many of the engineers responsible for these re- 
cent developments, I find it difficult to reach a 
conclusion as to whether we or our contempo- 
raries across the water are ahead in the electrical 
engineering race. 

Although I have always felt that so-called fun- 
damental patents and the resulting enormous ag- 
gregations of capital and engineering talent 
under one management were a millstone around 
the neck of our profession, I have never before 
had the opportunity of seeing positive and un- 
mistakable evidence of it such as this visit abroad 
showed me. 

In the beginning of electric lighting, both arc 
and incandescent, we led the world from an en- 
gineering standpoint, and were years ahead of 
any other country. But what has been done in 
this country in the way of a remarkable electrical 
engineering development since Edison started 
his first three-wire system at Sunbury, Pa., in 
July, 1888, and Westinghouse established his 
alternating system with 1, 000-volt primary and 
50-volt secondary a few years later, and Sprague 
started the Richmond electric road. A moment's 
thought will, I think, make you all realize that 
the practical development of electrical engineer- 
Ing improvements is almost impossible against 
the opposition of the gigantic corporations in 
that field, and that corporations having sucha 
large portion of their capital represented by 
patents will not wish to see the practical trial of a 
promising improvement which they do not con- 
trol, and which may depreciate the value of the 
methods they control or claim to control. It is 
just this way that we are losing ground when 
compared with England and France. 

We undoubtedly have the best three-wire cen- 
tral station plants in the world, also the best 
alternating system converting from 1,000 to 50 
volts. But what other kind of central stations 
have we to point to? Practically none. 

We have 500-volt continuous current electric 
railways galore, and we operate such railways at 
distances for which 2,000 volts should be used 
instead of 500, and after investing more money 
in copper per car than the entire cost of the elec- 
trical equipment we still lose twice as much 
energy as is commercial in the line. a 

Is there a large electric railway system in this 
country which as an electrical transmission of- 
power is a credit to our profession? Not one. 

In France, and even more in England, one is 
forcibly impressed by the many kinds of central 
stations being tried. Many of them may seem 
almost sure to prove commercially unsucceseful, 
but who can say which one may not prove the 
‘Sunbury ” of an enormous electrical engineer- 
ing development ? 
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No capital or patents can prevent the slow de- 
velopment of evolution, but I fear that under 
the existing conditions we shall have to content 
ourselves with drawing piotures of what might be 
done, and watch the continued introduction of 
the three-wire system of 1883, the 1, 000 to 50-volt 
alternating system of about 1887 and the contin- 
uous current 500-volt railway system of 1887, 
while our engineering friends abroad keep try- 
ing not only their own ideas, but the ideas of 
many of us from this side, because they have the 
necessary encouragement and opportunity to do 
so while we have not. i 


MANUFACTURING AND ENGINEERING. 


In England there is a multitude of medium 
size concerns, manufacturing electrical apparatus, 
and the competition is mainly on ideas, and not 
the cost of dynamos per kilowatt. It is surpris- 
ing to find that generators and motors are much 
cheaper in the United States than in either Eng- 
land or France, notwithstanding their advantages 
over us as to cheaper raw materials and labor. 


STEAM ENGINES. 


I believe we are ahead of England and France 
in the designing of dynamos and engines. Their 
workmanship leaves nothing to be desired, but 
giving consideration to amount of material used, 
efficiency and design, I think we are in advance 
of them. 

One of the most surprising things to me was 
to see the almost universal use of engines which 
we would consider had practically no governor. 
That is, engines using slow acting throttling 
governors instead of the triumphs of engineering 
skill which are so common in this country. Not 
since 1883 have I seen such poor governors as I 
found generally used abroad in the finest and 
most recent stations and upon engines which are 
almost perfection itself as regards manufacture. 


THE PARSONS STEAM TURBINE. 


The Parsons steam turbine was one of the most 


interesting things I saw in England. These 
steam turbines are direct coupled to dynamos, 
and in sizes of 350 K. w. revolve at 8,000 revolu- 
tions per minute, and of course run at higher 
speed in smaller sizes. The space occupied by a 
350 K. w. outfit is over all about 25 feet long, 5 
feet wide and including governor about 7 feet 
high. These turbine plants when running at 
these high speeds are entirely free from vibra- 
tion and are not even bolted down, but are sup- 
ported by three pedestals. one near each end and 
one at the middle. There are some seven or 
eight bearings all in line, and a continuous 
stream of oil is forced through the bearings by a 
small pamp driven by a worm on the main shaft. 

Tests by Professors Ewing and Kennedy indi- 
cate that this turbine when in perfect condition 
has an efficiency of one k. w. hour in electrical 
energy produced by 28 pounds of feed water, the 
turbine being operated condensing. At New- 
castle on-Tyne I saw a central station of about 
25,000 lights operated solely by these steam tur- 
bines, and which has been in operation since 1890 
and has been earning and declaring dividends 
ever since it started. An interesting fact as to 
this Newcastle station is that all the conductors 
are laid underground and consist of vulcanized 
rubber cables drawn into cast-iron pipes which 
are gas and water tight, and through which 
aod dried air is forced from the station by 
a blower. 


THE LAVAL STEAM TURBINE. 


Before leaving the subject of steam turbines, I 
will refer to the Laval steam turbine of which I 
saw a number in the works of the manufacturers, 
Breguet & Co. of Paris. The number of revolu. 
tions of the disk per minute varies from about 
30,000 to 15,000 in sizes from 5 to 50 horse- power. 
The buckets are milled out of a solid disk of steel 
just inside the periphery, so as to leave a solid 
band on the circumference. The edges of the 
buckets are quite sharp. The disk in a case of a 
50-horse-power turbine is about } inch thick. 
This disk is mounted on a small steel flexible 
shaft at a point about 3 from one end. At the 
high speeds in question, a body tends to revolve 
about an axis through the penter of gravity, and 
since it is impracticable to make the center of 
gravity absolutely coincident with a straight 
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line joining the bearings, Mr. Laval has used a 
flexible shaft so that the disk is free to assume 
such a position as to revolve practically around 
an axis through the center of gravity, and con- 
sequently the disk revolves with perfect smooth- 
ness and without any trouble at the bearings at 
these enormous speeds. 

The Laval people claim as high efficiency as 
that of any steam engine of the same horse- 
power, and there seems no good reason to doubt 
their ability to secure such an efficiency which 
they guarantee fully and nag tant ee 

A careful test made at Stockholm in 1893 
showed an efficiency of 20 pounds of water per 
horse-power hour with steam at 113 pounds 
initial pressure and used condensing. The 
weight of this turbine is about 30 pounds per 
horse-power in a size of about 30-horse-power. 

The simplicity of this steam engine, also its 
theory and practical design, in detail are most 
beautiful, and it seems likely to become an im- 
portant factor in the electrical field. What is 
needed is a generator of electricity directly 
driven by. or preferably constituting a part of, 
the revolving disk, and here is food for consider- 
able thought., 


ENGLISH CENTRAL STATIONS. 


In London I visited several stations of which 
I will mention two. The first is that of the 
Metropolitan Electrical Supply Company. This 
company has an enormous area allotted to it. 
I found four Parsons steam turbine units of 350 
k. w. each, running at 8,000 revolutions per 
minute. I inquired as to the working of the 
steam turbines and was informed that they were 
not able to detect any difference in their coal 
consumption compared with the compound con- 
densing reciprocating engines formerly in use. 

The other London ceatral station I shall refer to 
is that of the City of London Company. This com- 
pany supplies the heart of London—that is, the 
old City of London”—which is without doubt 
the best central station territory in the world, 
on account of the wealthy nature of the custom- 
ers, the substantial character of the buildings, 
and especially because of the peculiarly dismal 
foggy weather in London. While I was there 
artificial light was required almost as much by 
day as by night. This central station is beauti- 
fully located on the south bank of the Thames, 
near the center of lighting, and is a fine example 
of the best that can be done to-day with the al- 
ternating system under such conditions. I do 
not believe it would be possible to find less ex- 
cuse for the use of the alternating system than in 
this station, and yet I expect it will pay. for it 
can hardly fail to earn money under such extraor- 
dinarily favorable conditions for lighting. 

But I need hardly say that they have no 
motors except toys,and but few of them; and 
when I remember that in Chicago 40 per cent. of 
the connecting load is motors, and that this per- 
centage is rising all the time. it seems evident 
that the City of London Company is terribly 
handicapped by the use of the alternating cur- 
rent. However, they have a 2, 000 volt primary 
three - wire secondary, and operate the dy namos 
all on multiple- are, which is certainly using the 
alternating current to the best advantage. Aside 
from the use of the alternating current under 
these conditions, it is difficult to say anything in 
criticism of the central station. 

The plant is arranged on the panel system, 
which Mr. Mordey says originated with him, and 
which is thoroughly carried out in this station, 
for each panel or section across the building com- 
prises an independent unit including a boiler, 


engine, dynamo and switchboard for 500 k. w. 


The engines are vertical, and direct-coupled to 
the Mordey alternators. The switchboards are 
entirely novel in design, being cast-iron pyra- 
mids about ten feet high, standing clear from the 
wall and having all of the conductors inside, with 
the iustruments, etc., mounted on the front face. 
While very finely finished and ornamental, I 
could not but think that the vital parts would be 
more difficult to inspect and repair in case of 
emergency than in our recent switchboard prac- 
tice. l 

One detail of electrical construction in which 
the foreign practice seems very backward is the 
rheostats, In this magnificent station in the City 
of London, for instance, and in many other 
places, I saw rheostats made by winding german 
silver wire on a slab of slate, which was then 
mounted on insulators horizontally on a table, 
and a slider arranged to move over the surface 
of the resistance wire itself, which was thoroughly 
exposed. 

Another detail in which we are certainly in ad- 
vance of foreign practice is our instrument work, 
for which we must thank Mr. Weston solely. I 
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saw many fine instruments while abroad, but 
they seemed to be more suited for a physical 
laboratory than a central station; the substantial, 
compact, permanent features of tbe Weston in- 
strument, with its readable scale and dead-beat 
index, were conspicuous to me by their absence. 


FRENCH OENTRAL STATIONS. 


In France the most interesting central station 
I saw was in Paris, where I visited a sub-station 
designed fora capacity of 30,000 lights. The 
su b-station was supplied from a distant central 
station by means of a constant current of 250 
amperes, all devices on this current being in 
series, and the total £. m. F. running as high as 
6.000 volts at times. 

In the sub-station were rotary transformers, 
the primary ends of which were series wound 
motors and all being in series. The secondaries 
of these rotary transformers as generators fed a 
five-wire system of conductors, and in multiple- 
arc with these generators across the five-wire 
system was a bank of storage batteries. The 
lamps used were 110 volts; some of the rotary 
transformers had 110 volt secondaries, four of 
such secondaries being in series so as to make 
the five-wire system complete independently of 
the batteries. Other of the rotary transformers 
had 440-volt secondaries and fed the outside con- 
ductors only. On each rotary transformer was 
a rheostat, which was in multiple with the series 
wound field, and which by a step-by-step move- 
ment similar to that of the old U.S. automatic 
regulator, controlled the strength of the series 
field so as to keep the k. M. F. in the secondary 
constant, the controlling magnet of the autom- 


. atic being across the secondary of constant 


E. M. F. , 

The storage battery plant was well designed 
aud seemed to be in good order. It was as 
clumsy and seemed as full of troublesome possi- 
bilities as those we have on this side of the water. 
It had capacity for 8,000 10 o. P. lamps for three 
hours and cost about $30,000, weighed about 
400,000 pounds and occupied a space about 321 
50 feet. This cost means about $107 per E. v. 
of output, which seems a pretty high price to 
pay for a plant to generate electrical energy to- 
day, especially when it probably has an efficiency 
at three hcurs discharge not above 60 per cent. 
Such a storage battery must be compared in 
cost with the cost of boilers, 1 8 and ol 895 
mos, per kilowatt, which would cost perhaps 
$50 per k. w., and whose efficiency would be 
100 per cent. as compared with the 60 per cent. 
efficiency of the storage battery, since the stor- 
age battery must derive its energy from a steam 
plant first. The craze for storage batterie; a8 
the universal panacea for electrical troubles, 
which we have all read so much about in connec- 
tion with European practice, seems to be on the 
wane if I may judge from the statements of the 
engineers rather than the storage battery mant- 
facturers, but wher we remember that in France 
and England they do not know what a healthy 
motor load means, we need not be surprised at 
the claims of inefficiency for stations which do 
not use batteries, and hence run their boiler, en- 
gine and dynamo for most of the twenty-four 

ours practically without Lad. 

( To be continued.) 


To Branch Out and Grow. 


A resolution has passed the lower house of the 
Connecticut Legislature by which the New Haven 
Electric Light Company is given power to e- 
tend into adjacent towns, and the right to eatab- 
lish electric light, heat and power properties, 
and to obtain control of railways in New Haves 
and neighborhood. The company, which hss 
present capital of $400,000, is allowed under the 
bill to increase to $2,000,000 and issue bonds to 
half that amount. 


The Ansonia Company Revived. 


It is said that the recent sale of the plant of the 
Ansonia Electric Company, at Ansonia, Conn., 
to Franklin Farrel has resulted in the formation 
of a new company to carry on the business. The 
capital stock has been fixed at $56,000, divided 
into 560 shares of $100 each. The stockholders 
in the new company are: Franklin Farrel, 
Thomas Wallace, Jr. (who is the principal and 
will manage the business), Franklin B. Plath 
Louis F. Anschutz, Jonah O. Platt. Fifty share 
are held by Thomas Wallace, Jr., as truste. 
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New York Electrical Society. 


A meeting of the New York Electrical Soriety 
will be held at Columbia College, 49th street and 
Madison avenue, on Thursday, March 7th, at 8 
P. M. Mr. Charles S. Bradley will deliver a lec- 
ture on “ Alternating Currents in their Relation 
to Power Distribution.” 


A. I. E. E. 


At the regular monthly meeting of the Council, 
held Feb. 27, it was voted that the General Meet- 
ing of the Institute be held at Niagara Falls be- 
ginning on June 18. 

It is proposed to devote this meeting princi- 
pally to the question of Power Transmission. 

The following associate members were elected: 
Franklin Robert Anson, Arthur B. Cumner, 
Joseph Nisbet LeConte, Hermann Loewenherz, 


Robert C. MacCulloch, Maxwell M. Mayer, J. T. 
Nyhan, B. C. Paddock, Jr., J. Lloyd Prince, 
Geo. A. Redman, Bernard Victor Swenson. 

The following associate members were trans- 
ferred to membership: J V ta Crosby, 
Hix, Crosby & Co., New York City ; E. Randolph 
Hix, Hix. Crosby & Co., New York City; C. O. 
C. Billberg, Philadelphia, Pa.; James Hally 
Craig, Cumner, Craig & Co., Boston, Mass.; 
Edwin C. Shaw, Akron General Electric Co., 
Akron, O. 


F. R. Upton’s Assignment. 


Mr. Francis R. Upton has filed an assignment 
for the benefit of his creditors in the Register's 
office of Essex County, N. J. The schedule of 
liabilities foots up $19,815, with contingent lia- 
bilities of $58,550. The assets are stated roughly 
at $20,000, and consist of real estate, promissory 
notes and a large amount of stock in various 
manufacturing and electrical companies. The 
value is considered questionable. 

Mr. Upton’s endorsements of Electrical Con- 
struction and Supply Company's paper go to 
make up the *‘ contingent ” liabilities. 


Fire in Chicago. 

Early on the morning of March 4 the power- 
house of the North Shore Electric Railway, at 
Edgewater, was destroyed by fire. The genera- 
tors and most of the motor cars were destroyed. 


An Electrical Ball. 


The first annual ball of the employees of Zim- 
dars & Hunt, electrical contractors, took place 
at Lyric Hall on the evening of Washington’s 
Birthday. The hall was handsomely decorated. 
The chief feature was the electrical display, 
which consisted of an entire electric illumination 
of the stage end of the hall, including some 
novel and surprising effects. Two columns sup- 
ported an arch upon which was mounted about 
75 incandescent lamps, the shafts of the columns 
being also entwined with smilax interspersed 


with roses, and round each column there were 
entwined about 50 electric lights. 

On the caps of the columns were two American 
shields with flags draped each side, the colors in 
the shields being illuminated by numerous small 
electric lamps. Above the arch were numerous 
novel devices displayed, one reading Employees 
of Zimdars & Hunt,” also the formula C = E — 
R,” which is well known to electricians, all being 
illuminated by numerous electric lights, making 
a pleasing and handsome effect. The decorations 
were designed by Mr. J. P. Smith and executed 
by the employees of Zimdars & Hunt and car- 
ried out under the superintendence of Mr. J. F. 
Vielberth assisted by Mr. Geo. Ruckle, Mr. J. I. 
C. King, Mr. George McGibney, foreman, and 
other employees. Mr. George T. Butler was 
president. 

At 9 o’clock Prof. Douthwaite with full orebes- 

tra discoursed sweet music for the promenade 
concert, which lasted till 10 o’clock, after which 
the grand march took place, ending with a mazy 
waltz, and dancing continued until the small 
hours of the morning. 
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LEGAL NOTES. 


Switch and Socket Litigation. 

The U. S. Circuit Court of Appenls for the Sec- 
ond District has handed down a decision sustain- 
ing Judge Coxe in hi- decision of last summer 
that Perkins patent No. 247.103, owned by the 
G. E. Company, which they had always claimed was 


the great foundation patent on snap switches, 


is limited very closely to mechanical details. 

In reference to the socket litigation a 
decision has also been handed down affirming 
Judge Coxe’s decision that the fifth claim of 
the Johnson patent No. 251,596, covering all 
modern sockets in a metal case, was invalid. 
The fundamental Edison patent on a socket 
was decided by Judge Coxe to have expired 
December 14, 1891. So this lays aside what 
have been claimed to be the two primary patents 
on sockets. 

The Court of Appeals has also affirmed Judge 
Coxe in sustaining the Bergmann patent No. 
257,277. 


The receiver of the Bergman Gas and Electri- 
cal Fixture Company, of New York, has been 
granted permission by Judge Lacombe, of the 
U. 8. Court, to sell the assets, amounting to $10,- 
000, at rublic auction and distribute the proceeds 
among the creditors. 

In the case of the Cambria Iron Company vs. 
the Tiffin Electric Street Railway Company, at 
Tiffin, Ohio, Judge Schaufelberger has ordered 


the sale of the Tiffin Interurban Consolidated, 
the Tiffin Electric Railway and the Tiffin Street 
Railway. They are to be sold separately. 


Boston Notes. 


The Altham motor, about which so much has 
been written and said, is being exhibited in 
Boston and is regarded as a success. 
type of turbine wheel operated by a small jet of 
steam or a hydro-carbon fuel which is fed auto- 
matically into a generator, where its combustion 
produces a gas under heavy pressure, which in 
turn is fed tothe turbine in the same way that 
steam is now injected. The motor now on ex- 
hibit is cylindrical in form, about 18 inches in 


length by about 12 inches in diameter. It is 
coupled directly to the shaft of the armature of 
an old type of dynamo, and with about 14 H. P. 
of steam energy it generated quite easily current 
for 100 lamps of 16 c. P. capacity. 


Professor A. E. Dolbeare has delivered a singu- 
larly interesting and instructive lecture before 
the Boston Scientific Society on the ‘‘ Nature of 


Electricity.” Some beautiful experiments and 
illustrations of the lecturer’s theory were shown, 
to the astonishment and delight of the interested 
audience. 


Manchester, N. H., is becoming an important 
electric street railwey center, and extension is the 
order of the day up there. . 

The electrical fraternity of Boston are enjoying 
quite a busy season for the time of year. The 


supply housesespecially are doing well, and the 
amount of railway material that is being shipped 
to various points throughout New England is 
something enormous. 


Keith’s new theatre, which was quite recently 
built and finished at a cost of $600,000, is being 
made more and more attractive every week. The 
proprietor has decided to take out his entire elec- 
tric lighting plant and install a new and larger one 
at a cost of some $50,000. It is intended to have 
the new plant and the 1o0m in which it will be 
installed the most beautiful place of its kind in 
the world and to be a regular show place under- 
ground. The Thompson-Brown Electric Compan 
of Boston has got the order for the switchboard. 

In the new office building which is about to be 
erected on the site of the old historic Tremont 
House, now in course of demolition, there are to 
be no less than 9,000 incandescent lights. It will 


be by far the largest building in New England. 
The entire cost will be about $2,700,000. 


It is a new 
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General News. 


What is Going on in the Electrical World. 


Phoenix, N. Y.—Orrin F. Gaylord, of Oswego, 
has purchased the Phoenix Electric Light Com- 
pany’s plant. 


Dover, Del.—The House has passed the bill to 
incorporate the Dover and Milford Electric 
Railway Company. 


Fremont, Neb.—The board of public works 
has been instructed to advertise for bids for an 
electric light plant. z 


Parsons, Pa.—At an election just held, the 
people of this village voted in favor of establish- 
ing an electric light plant. 


Northwood, Iowa.—At the election here on 
the 4th inst. a vote was to be taken onthe ques- 
tion of putting in an electric light plant. 


Aitkin, Minn.—An election is to be held here 
in a few days to decide whether the village will 
bond itself in $10,000 for an electric light plant. 


Quebec, Can.—An electric railway is to be 
built this spring in and around this city with an 
extension in the suburbs to the shrine of La 
Bonne St. Anne. 


Lansing, Mich.—The car barn and nine cars 
of the Lansing Electric Street Railway were 
burned last week. The damage is estimated at 
$20,000. 


Painesville, O.—It is rumored that Gen. J. 8. 
Casement will take hold of the street railroad 
and extend it to Fairport, making an electric 
road of it. 


Wilmington, Del.—Frank 8. Garrett and 
Henry K. Miller have purchased the electric 
supply business of the Delaware Electric and 
Supply Company. 


Knoxville, Tenn.—The council will shortly 
discuss the question of adopting electric lights 
for the city streets. Gas is used for that pur- 
pose at present. 


Wichita Falls. Tex.—The Wichita Falls Con- 
stractiun Company are in the market for the 
necessary material to build eighteen miles of 
telegraph line, with two wires. 


Yankton, 8. D.—Commodore Kountz, of 
Pittsburg, a large property owner of Yankton, 
has made a proposition to the city to construct 
and operate an electric street railway here. 


Farmersville, Tex.—At a mass-meeting here 
last Week committees were appointed to investi- 
gate and report on the best means of securing 
ae 9 8 city a system of water works and electric 

ighte. 


Jamaica, N. Y.—The village trustees have 
appointed a committee to ascertain and report 
what it will cost to put in an electric plant and 
waterworks system in Jamaica. 


Sheboygan, Wis.—The Sheboygan City Rail- 
way Company have petitioned the council for 
permission to erect poles to put in a trolley sys- 
tem. The line will be extended to all parts of 
the city. 


Brooklyn, N. Y.—Mayor Schieren has ex- 
pressed himself emphatically opposed to the 
city doing its own electric lighting. He pe 
municipal ownership and operation have in nearly 
every case proved a failure, 


Reading, Pa.—A charter has been granted to 
a company to build an electric railway from 
Reading to Allentown. The capital stock is 
$100,000. Dr. J. S. Trexler, of Kingston, Pa., 
is president of the company. 


Tacoma, Wash.—The Tacoma Traction Com- 
pany, recently incorporated. with a capital stock 
of $500,000, will at once build a new power house 
and equip with electricity the Tacoma and Puy- 
allup Railway, twelve miles long. 


Winona, Minn.—Seward D. Livermore, of 
St. Paul, bas been appointed receiver for the 
street railway and electric lighting plants of the 
Winona General Electric Company in this city. 
Mr. Livermore is a practical electrician. 


Washington, D. C.—The Georgetown and 
Tennallytown Electric Railroad is to be operated 
henceforth under changed ownership. O. T. 
Crosby and Charles A. Lick, of New York, have, 
it is reported, bought a majority of the stock and 
will reform the directorate. 


Grand Rapids, Mich.—Mayor Fisher has 
vetoed the action of the council ordering the 
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issue of $150.000 bonds to build an electric light- 
ing plant. His chief reason is that the city, with 
an overdrawn treasury of $90,000, cannot afford 
the loxury of an experiment of that kind. 


Martinsburg, W. Va.—Stewart W. Walker, 
receiver of the Edison Electric Illuminating 
Company, of this city, has been authorized by 
the court to sell the plant of the company at 
Martinsburg on March 23. 


Union City, Mich.—The electric light plant 
established here five years ago by Rhenbottom & 
Bond has been purchased by the city. The plant 
will be improved and run in connection with new 
waterworks. 


Owosso, Mich.—Frank Lodge, president of 
the Owosso and Corunna street railway, now in the 
bands of a receiver and involved in litigation. 
says the road will be equipped with electricity 
within a year. steam being the present motor 
power. 


New Haven, Conn.—Israel Kelsey, of 
Orange, who has asked the Legislature to grant 
him acharter foran electric road to run from 
Derby to New Haven, through Orange, it is 
said proposes to build the road just as soon as 
it ia the permission and the weather is favor- 
able. 


Jefferson City, Mo.—The Jefferson 197 Light, 
Heat and Power Company have decided to en- 
large by adding to their present electrical equip- 
ment one 1,000-light machine to furnish current 
for power and light. After the additional equip- 
ment is put in they will furnish current day and 
night. 

Burlington, N. J.—It is announced that the 
Pennsylvania Railroad Company is about to 
award the contract for equipping the Barlington 
branch of the Amboy Division with the trolley 
system. This branch connects Burlington and 
Mt. Hony: N. J., and is between seven and eight 
miles in length. 

New Orleans.—A brake and controller for 
electric street cars has been invented by Marvin 
B. Monroe of this city and been tested on one of 
the Traction Company's cars. It worked suc- 
cessfully and was considered by those who wit- 
nessed the test to be an improvement on the ap- 
paratus now in use. 


Salamanca, N. Y.—A company has been 
formed and a charter obtained for the purpose of 
constructing an electric road between Little Val- 
ley and this place and extending on to Great Val- 
ley. The company expects to purchase Rock 
City, aspot often visited by pleasure seekers, 
and build a hotel there. 


North Adams, Mass.—S. P. Thayer, of this 
town, and Walter S. Kelly, of Boston, have been 
given a hearing before the legislative committee 
on mercantile affairs at Boston in behalf of the 
incorporation of the Hoosac Valley Electric 
Power Company. Their plan is to develop the 
water power in Readsboro, Vt., and transmit 
electric power by wire to North Adamsand other 
adjoining towns. 


Meridian, Miss.—J. P. Donovan, P. A. Brady, 
John F. McDermott and E. B. Tyler, all of St. 
Louis, have been granted a franchige for an elec- 
tric railway to be run in this c:ty, and also for 
electric lighting as soon as the present contract 
expires. The same parties have completed nego- 
tiations with the Meridian Street Railway Com- 
pany for the purchase of all its street railway 
property. 

Chicago, III. -The Cosmopolitan Electric 
Company has been granted by the city council a 
franchise for a period of fifty years. It grants 
the right to maintain and operate a plant or 
plants and to construct, maintain, and operate in, 
through, over and upon the streets, avenues and 
alleys, tunnels and viaducts, and under the Chi- 
cago river and its branches, a line or lines of wire 
or other electric conductors to be used for the 
production, transmission and distribution of 
electricity for the purpose of furnishing light, 
heat and power and the transmission of sound 
and signals or any and each of them. 


Philadelphia, Pa.—The Atlantic Transport 
Line steamer British Princess, which sailed a 
few days ago from this port for London and 
Swansea, took out with her 196 iron trolley pole. 
and fixtures made by Morris. Tasker & Co., for 
a line to be established in Bristol, Euglaud. — 
The Philadelphia Traction Company buas its 
electric cars operating in 157.83 miles of streets, 
cable cars in 20.18 and horse cars in 19.76 miles. 
Besides these the company has under considera- 


tion extensions that will add ten miles to its sys- 
tem.— Bonds of $25,000 have been filed for the 
building of three trolley roads in West Phila- 
delphia covering twenty seven miles of streets. 


Pasadena, Cal.—The Pasadena and Los An- 
geles Electric Railway Co. have about completed 
their ‘‘loop” in this city. Power for the opera- 
tion of the cars will be transmitted from the 
power-bonse at Los Apgeles.— President J. S. 
Torrance, of the Pasadena Electric Light Com- 
pany. says his company will raise the capital 
stock from $50,000 to $100,000 and make a large 
addition to the plant, a move made necessary by 
the growth of the city. 


Albany, N. Y.—The cities committee of the 
Senate has reported favorably Senator Owens’s 
bill fixing the price of electric light in cities of 
800.000 population or over at one-half of a cent 
per hour per incandescent light and four cents 
per hour for are lightsa.—Among the bills intro- 
duced in the Assembly last week was one provid- 
ing for a five-cent fare for one continuous ride 
on all steam, cable or electric railroads in cities 
having a population of over 1,500,000. 


Somerville, N. J.—Work bas been started 
here on what will be when completed the longest 
trolley road in the world. The coustructors now 
at work in constructing the road are under bonds 
to complete by April 10 the first five miles of the 
New York and Philadelphia Traction Company's 
proposed electric railway between the two great 
cities. The first rails will be laid at Raritan, 
after which the construction of the road will 
proceed at the rate of one mile per week until it 
connects the towns of Somerville and Bound 
Brook with the city of New Brunswick. The 
only direct means of travel between these places 
for more than one hundred years has been by 
stage coach. 


New York.—The Fire Commissioners have 
appointed a board to examine every electrician 
holding a responsible position in the operation of 
electrical machinery in this city. — Proposals are 
advertised for in the Ci/y Record for putting in 
and mairtaining an electrica) time service, con- 
sisting of a master clock and a series of second- 
ary clocks, with battery and necessary wirings 
and connectiona. in the conrts and offices of the 
new Criminal Court House in this city. Bids 
will be received until March 15 at the office of 
the comptroller, Stewart Building.—A resolution 
offered in the board of aldermen and referred to 
the committee on railroads provides that here- 
after all surface railway franchises consented to 
by the board be sold by the comptroller at pub- 
lic auction to the highest Lidder —All attempts 
to arbitrate between the striking electrical 
workers and the contractors have so far failed. 
The walking delegates threaten to extend the 
strike to all the building trades. 


Telephone and Telegraph. 


A telephone system is to be established at Lin- 
ton, Ind.. connecting Linton, Worthington, 
Bloomfield, Lyons and Switz City. An Indian- 
apolis company is heading the project. 

The net earnings of the New York and New 
Jersey Telephone Company for the year were 
reported at the annual meeting held on the Ist 
inst. to be $344.914 50. 


The Citizens’ Telephone Company of Sharon, 
Pa., has been granted a franchise by the council, 
and will enter into immediate competition with 
the Bell Company. The new company will use 
the Harrison system. 


Henry W. Marshall has been elected presi- 
dent of the Indiana Harrison Telephone Con- 
struction Company, succeeding Hon. John R. 
Coftroth, whose stock in the Construction Com- 
pany he purchased. The other officers of the 
the corporation are; Geo. P. Haywood, first 
vice-president; E. H. Andress, second vice- 
president and assistant secretary; Wm. Taylor, 
treasurer; E. G. Leszyneky, secretary and gene- 
ral manager. 


The Central Telephone Company is arranying 
to rebuild its system at Quincey, III., Jackson- 
ville and Springfield, also to run a long-distance 
wire down the Illinois and Michigan Canal from 
Chicago to Ottawa, Decatur, Springfield and St. 
Louis, with a branch to Jacksonville and 
Quincy. 

A telephone company has been organized at 
Pensacola, Fla.. and will apply for a charter at 
once. The officers of the company are: Pres 
ident, T. E Wells; vice-president, H. T. Wright; 
secretary, L. Jacoby; trensurer, W. A. I ’Alem- 
berte; directors: T. E. Wells, John Cosgrove, 


H. T. Wright, T. C. Watson, Rix M. Robinson, 
A. C. Blount and Pat McHugh. 


Augusta, Ga., and Aiken, 8. C., have been re 
cently telephonically conn È 


The telephone line between Lincolnton and 
Washington, Ga., has been sold to P. J. Halli. 
day for The line had become inefficient and 
out of repair. Mr. Halliday will renew the wires 
and equipment and continue the service. 


Spartanburg, 8. C., talks of forming a joint 
stock company to compete with the Bell Tele- 
phone Company, whose charges are not relished 
by the business men of the town. 


The Phenix Telephone Company is making 
inroads at a lively pave into the Bell company’s 
business at Traverse City, Mich. The firs. 
named company has already obtained about 150 
subscribers. The Bell company will reduce its 
rates. 


St. Louis is still without long-distance tele- 
phone service, and can’t even talk direct with 
her great rival, Chicago. 


The Terre Haute, Ind., conncil has granted s 
franchise to the Indiana Harrison Telephone 
Construction Company, to run twenty years. 


If either of three bills now before the Mass- 
chusetts Legislature becomes law, telephone and 
telegraph companies will be subject to the super. 
vision of a commission created for the purpose. 


W. H. McCullough, auditor of the Grest 
Southern Telegraph and Telephone Company, 
has been investigating the feasibility of con- 
structing a telephone line between Natchez and 
St. Joseph, La. If the line is built it will give 
the entire front of the Fifth Louisiana Levee 
District telephone communication, which would 
be of inestimable advantage in flood seasons. 


The Committee on Law of the Philadelphis 
city councils have decided to report in favor of 
repealing the ordinance granting the Mutual 
Automatic Telephonic Company a franchise, on 
the ground that its passage was obtained through 
corrnpt inflnences. An investigation has been 
in progress for several weeks to find out whether 
there was any truth in the charge. 


Evansville, Ind., expects to enjoy the advan- 
tage of the long-distance telephone service before 
the ensuing summer is over. The arrangements 
have been made by the Cumberland Telephone 
and Telegraph Company. The new service 
connect the Evansville exchange with the local 
exchanges in the following States: Maine, New 
Hampshire, Vermont. New York, Massachusetts, 
New Jersey, Maryland, Pennsylvania. Ohio, In- 
diana, [llinois, Wisconsin and Minnesota. 


Over two-thirds of the stock of the new tele- 
phone company at Petersburg, Va., has been 
subscribed for. It cannot be positively stated 
whether or not the new company will be organ- 
ized in case the demands of the committee for 
cheaper rates are conceded by the local Bell 
company. Some ofthe parties who have su 
scribed for stock are said to be in favor of going 
ahead with the organization of the company in 
any event, as they believe it will prove 8 pro” 
able investment. 


The Metropolitan Telephone and Telegrapi 
Company of New York announces that extra to 
charges will not be made for measages from sub- 
scribers’ stations to public pay stations. 


The Mexican Telephone Company has added 
another exchange with about sixty subscribers 
its service. The new exchange is at Campeche, 
was put in operation about January 1, and saat 
net profits of about $180 the first month. The 
rental of iustruments is $10 per month. 


The borough council of Kennett Square, 70 
has passed an ordinance taxing all telegraf, 
telephone and electric light poles standing in e 
borough one dollar per year. 


The city council of Anderson, Ind., has granted 
franchises to both the Harrison and Americal 
Telephone Companies, and these and the Be 
Telephone Company, already operating, are “~” 
pected to go on cutting rates uutil they get dows 
as low as 50 cents a month. 


The Traders’ League in Philadelphia have 
sned an appeal to business men to sid them 7 
their opposition to Congressional measures "le 
ing to prolong the monopoly of the Bell Tele- 
phone Company. The joint committee 0 ‘i 
league,in the report embodying the appesi 1 
ferred to, say: As Judge Carpenter, of 6. 
United States Circuit Court, has publicly ert $ 
cised the work of the Patent Office in connect? 
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with patents issued to the Bell Company or its 
assignors, it is very plain that the Patent Office 
ought to be overhauled. We therefore respect- 
fully request you to ask your Representatives in 
Congress to ask for an investigation into the 
Patent Office and its methods.” 


A new telephone company has applied fora 
franchise to establish a complete telephone ser- 
vice in Atlanta, Ga. Among the men who have 
petitioned the city council for the franchise are 
Captain A. J. West, James R. Collins, T. B. 
Brady. F. Hardy, N. O. Boyster, A. P. Morgan, 
A. L. Glenn and J. W. McPherson. 


The Harrison Telephone Company will begin 
erecting its plant at Fort Wayne, Ind., as soon as 
the condition of the ground permits. 


A new telephone company has been organized 
in Pittsburg, Pa., and in view of this fact the 
vice president of the established Bell company, 
in an interview on the question of rates, says his 
company does not contemplate any reduction. 


The plan devised by Prof. Lucien I. Blake, of 
the Kansas State University at Lawrence, for 
telephoning to a vessel anchored a long distance 
off the coast, has been successfully tested at 
Sandy Hook between the shore and Scotland 
lightship, several] miles off. The difficulty pre- 
sented by the vessel’s continual change of posi- 
tion was the problem to be solved in getting the 
current from the cable at the bottom of the sea 
to the deck. Prof. Blake has solved this by at- 
taching tothe anchor another chain leading a 
sufficient distance toward the shore to avoid any 
disturbance by the movements of the vessel, and 
uring the chains for transmission of the current 
to the deck from the connected cable. 


H. L. Baldwin, of Watertown, N. Y., bas peti- 
tioned the Watertown council for a telephone 
franchise in that city. 


The Southwestern Illinois Telephone Com- 
pany, just inco: porated, with a capita) stock of 
$100,000, proposes to open and operate a tele- 
phone exchange in East St. Louis. The incor- 
porators are Anthony Isch, Daniel Sullivan and 
W. A. Rodenburg. 


A telephone company has been organized for 
the purpose of constructing a line from Fargo 
to Grand Forks, N. D. The company is now on 
the road securing the right of way between Fargo 
and Hillsboro, and work will be commenced as 
early in the spring as possible. 


A new company, to be known asthe Bell Tele- 
phone Company, is being organized at Bedford 
City, Va. It offers cheaper telephone rates than 
those of the existing company. 


The council of Argentine. Mo., has granted a 
franchise to the Silver City Telephone Company 
to do a telephone business in Argentine. 


COMMERCIAL PARAGRAPHS. 


The Metropolitan Electric Company of Chicago are in- 
troducing to the trade a new Carbon Battery of high effi- 
elency test for open circuit work. The battery is guaran- 
teed and offered to the trade seeking a high-class article 
of this description. 


The F. E. Belden Mica Mining Company of Boston, 
Mass., miners and dealers in mica and manufacturers of 
ground mica, quartz, flint and silex, have established a 
branch at 182 Franklin street, New York (Union 
Adams, Jr., agent), where all their products may be 
found. ‘ 


Battery Plant for Light and Railway at 
Merrill, Wis. 


Merrill, with a population of about 9,000, is situated 852 
miles northwest of Chicago, in the lumber regions of W1s- 
consin, On the Wisconsin River. The ctty is divided into 
two parts, the E.: stside and the Westside, by the Prairie 
River, which here flows into the Wisconsin. The Merrill 
Light and Railway Company furnishes all electric light in 
the city and operates the electric railway conlecting the 
Eastside and Westside. 

The electric lighting of the city is dlvided between two 
stations, that on the Eastside being run from a water- 
power plant and the Westside from a steam-power plant. 
The railway generator is operated by a water Wheel at 
the Eastside station. 

Some months ago the company was brought face to face 
with that problem, so frequently occurring in the electri- 
cal field, of the best plan for enlarging the power plant to 
meet the requirements of lucreasing demand. 

After much discussion of the questiou, it was decided to 
install a storage battery plant in asub-station at or near 
the distant light center, the j ower-house itself being at 
one center. 

It was decided that the battery should not only be utli- 


Storage 


ized for increasing the light capacity, but also for regu- 
lating the voltage on the railway circuit. 

The storage battery plant, recently installed, is situ- 
ated midway between the East and West sides, on line of 
trolley road. The plant contains 240 eleven F“ Chloride 
Accumulators, capacity 500 ampere hours at 50 ampere 
rate, man .factured by the Electric Storage Battery Com- 
pany of Philadelphta. The batteries are divided into four 
series of 60 cells each, connected to a switchboard so ar- 
ranged that cells may be ccnnected to railway, %0 in 
series, or to lighting circuits, two parallel series of 60 cells 
each, on each side of three-wire system, capable of sup- 
plying, normally, four hundred 16-candle power lamps for 
ten hours, or, at maximum discharge, 600 lamps. An inde- 
pendent feeder connects battery with the Eastside 
power-house, three-quarters of a mile distant. A varia- 
ble resistance is placed in circuit between battery and 
railway, so that when battery is fully charged, requiring 
a voltage of 60u, the voltage on railway may be cut down 
if necessary. 

On January 4, 1895, the battery was connected to rail- 
way circuit. The great improvement in ruuning of cars 
was immediately noted by all, but it was at night that the 
contrast was most apparent. The two water wheels were 
connected together as usual, but the railway generator 
charged the battery at almost a steady rate, instead of 
running a car with its evor-varying demand of from 0 to 
120 amperes. Instead of one dimly-lighted, slow-runnlng 
car, two brilliantly-lighted cars were operating at the 
highest speed allowable on the streets. Instead of a suc- 
cession of sharp peaks, tbe voltage curve of lighting circuit 
became practically a straight line: instead of nine volts 
variation on each side of three-wire system, as at first, 
there was practically no variation, demonstrating most 
Clearly the capability of battery to respond to all demands 
of railway, no matter how severe. 

On several occasions the two cars were operated by the 
batte: y alone for several hours at a stretch, thus in the 
daytime allowing of the entire shutting down of power 
plant and at night of the use of the two water wheels ex- 
clusively for lighting. 

This installation most clearly demonstrates the great 
value of storage battery installation in convection with 
light and railway plants: First, as a reservoir in which to 
store up ene:gy otherwise lost—the difference between 
the average demand and maximum demand on a gener- 


ating plant: second, as a regulator of pressure on cir- $ 
cuits subject to Nuctuating demands. Many street rall- ` 


ways could thus add materially to their income by estab- 
lishing storage battery sub-stations alo: g their lines, to 
be charged direct from the trolley or trolley feeders and 
furnishing current of almost any desired voltage for 
light and power purposes. 


The Walker Manufacturing Company. 


Among some of the larger orders taken already this year 
by the Walker Manufacturing Co., Cleveland, Ohio, may 
be mentioned the followiny : 

The Complete Electric Construction Co., New York City, 
two 50 k. w. belted lighting generators. 

The Rahway Electiic Railway Co., Rahway, N. J., one 
100 k. w. belted multipolar generator: three double car 
equipments, 25 H.P. spring mounted steel motors. 

The Philadelphia Construction Co., Philadelphia, Pa., 
for the Schuylkill Electric Railway Co., Pottsville, Pa.; 
three 400 k. w. belted generators and switchboard appa- 
ratus ; two double car equipments, 25 H. P. motors. 

The Michigan Eleciric Co., Detroit, Mich., for Saginaw 
Consolidated Street Kallway Co., Saginaw, Mich., one 200 
K. W. belted generator: six complete car equipments, 25 
H. P. motors. 

Hartford ard West Hartford Street Railroad Co., Hart- 
ford, Conn., two double car equipments, 50 B. P. steel mo- 
tors; two double car equipments, 25 E. P. steel motors. 

C. E. Loss & Co., Chicago, III., for Waukesha Street Rail- 
way Co., Waukesha, Wis., one 150 K. w. belted generator ; 
three double car equipments, 50 H. P. steel motors. 

‘rhe Detroit Railway, Detrolt, Mich., two 400 k. w. direct 
coupled generators; one 750 k. w. direct coupled gen- 
erator. 

Gioucester, Essex and Beverly Street Railway Co., 
Gloucester, Mass.; three 225 K. w. direct coupled gen- 
erators. 

The Worcester Construction Co., worcester, Mass., for 
the Gloucester, Essex and Beverly Street Railway Co., 
sixteen double car equipments, 25 H. P. steel moto: 8. 

Jaspar County Electric Railroad Co., Cai thage, Mo., two 
200 k. W. belted generators: tive double car equipments, 
30 H. P steel motors. 

Besides the above, they have taken orders for their 
spring mounted stee! motois for the Loul.ville Rallway 
Co., Louisville, Ky.; Atlantic avenue Railway Co., Brook- 
lyn; Ottumwa Electric Railway Co., Ottumwa, Iowa; 
Aurora Street Kailway Co., Aurora, III.; Bloomington 
City Railway Co., Bloomington, III.: Steinway Kaliway 
Co., Brooklyn ; Kansas City Rallway Co., Kansas City: 
Atlanta Electric Railway Co., Atlanta, and many others. 

They have aiso taken large orders for their general 
work, among which may be mentioned contract fur four 
2,000 ton hydraulic cotton compresses for MI. W. W. 
Bierce, Montgomery, Ala. 


Siemens & Halske Generators In Philadelphia. 


The People’s Traction Company of Pbiladelphia have 
placed an order for three 870 kilowatt Railway Generators, 
running at 80 revolutions per minute, to be direct coup led 
to engines, with Messrs. Walker & Kepler, of Philadel- 
phia, representatives of the Siemens & Halske Electric 
Company in Pennsylvania. 

This order was placed with the Siemens & Halske Com- 
pany after the experts of the People’s Traction Company 
had made a careful examination of the Siemens & Halske 
machinery at their works in Chicago. 


Bristol Recording Voltmeters. 


Mr. J. Fred Galletly, electrician for Swift & Company, 
Chicago, in discussing recently his experience with in- 
candescent lamps, said that he believed fully half the 
troubles usually credited to poor iamps were the result of 
lack of care on the part of the dynamo tender. His plant 
at the stock yards takes about 9,000 lamps. His breakages 
had been enormous until be was induced to add the Bris- 
tol Recording Voltmeter to his equipment, since which 
time his assistants realize that their care, or lack of It, in 
maintaining an even voltage is at once apparent, and 
the breakages are reduced to a minimum. Mr. Galletly 
says that the saving in this direction alone since putting 
in the recording voltmeter, is more than $50 per week. 


— 


Wagner Transformers. 


The new transformers of the Wagner Electrical Manu- 
facturing Company, first introduced to the public at the 
Cleveland Convention, bid fair to take their place at once 
in the popular estimation alongside of the best in the 
market. Their construction possesses so many points of 
merit that many central station men placed orders at the 
meeting. 

The chief claims for consideration are that the trans- 
former, primary cut-outs and insulator brackets are all in 
one, that trouble with primary fuses is entirely averted, 


WAGNER Type ‘‘D” TRANSFORMER. 


and that by their use absolute protection both to lines 
and trausformers 1; secured. They are made with either 
dry or oll insulation as desired, and with either attached 
or separate primary cut-outs. 

Further information can be gained at the company’s 
home office, St. Louis. or at either of its branch offices, 
Monadnock Building, Chicago, or Betz Building. Philadel- 
phia. 


Mather Company’s Sales. 


The Mather Electric Company of Manchester, Coun., 
report a continuation of the unprecedented amount of 
new business secured. The following sales have recently 
been made through their isolated lighting plant: The 
Berlin Iron Bridge Company, East Berlin, Conn. (second 
order); 250 light ring type dynamo; Perkins Electric 
Switch Manufacturing Company, Hartford, Conn., 350 
light ring type dynamo ; Haverhill Paper Company, Brad- 
ford, Mass., 150 light ring type dynamo; Inter-Mountain 
Electric Company, Pocatello, Idaho, 450 light ring type 
dynamo ; Hub Jore Makers, Brockton, Mass., 450 light 
ring type dynamo ; Coffee Exchange, New York City, 600 
Ught ring type dynamo ; Iroquois Furnace Company, 150 
light ring type dynamo: Cranston Worsted Mills, Bi istol, 
R. I., 250 light ring type dynamo: New Opera House, Hol- 
yoke, Mass., 250 light ring type dynamo; Hub Gore 
Makers, Camden, N. J., 150 light ripg type dynamo; Wav- 
erly Woolen Company, Pittsficld, Maine (second order), 
350 light ring type dynamo: Thatcher Bros., New Bedford, 
Mass., 100 light ring type dynamo ; Jas. F. Grant, Youngs- 
town, Ohio, 450 light ring type dynamo: Rockwell Manu- 
facturiog Company, Milwaukee, Wis. (second order), 100 
light ring type dynamo; Burtis & Howard, Minneapolis, 
Minn. (third order), 100 light ring type dynamo; 8. N. 
Blake Elmira, N. Y., two 250 light ring type dynamos ; 
B. Lowenstein & Bros, Memphis, Tenn., 100 light ring 
type dynamo: Straight Line Engine Company, Straight 
Line, New York, 20 k. w. Manchester type generator; 
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Cook Locomotive Works, Paterson, N. J., 45 k. w. 220 volt 
multipolar generator: J. Holt Gates, Chicago, III., two 60 
k. w. multipolar generators, 500 volts ; Denison Light and 
Power Company, Denison, Tex,, 45 k. w. multipolar gen- 
erator, 220 volts. 


RECENT COMPANY ELECTIONS. 


Bell Telephone Company of Missouri, St. Louis. Direct- 
ors: Henry B. Stone, Charles C. Maffitt, Arthur I. Fuller, 
James Campbell, John E. Hudson, Edwards Whitaker, 
W. H. Forbes, William Duncan, C. Jay French, George G 
Hall and Alonzo Burt. 


Bangor, Gcpno and Old Town Raliroad Company, Ban- 
gor, Me. Directors: J. C. Libby, C. A. Richardson, A. F. 
Gerald, J. Manchester Haynes, F. O. Beal. J. F. Gould, A.d. 
Durgin. 

Washington, Alexandria and Mt. Vernon Electric Rall- 
way Company. President, G. E. Abbott: vice- resident, 
Frank A. Reed; treasurer, D.C. Leach: assistant treas- 
urer, D. W. Holden: secretary, F. K. Hipple ; auditor, 
. A. Swartz. The officers named, together with J. 8. 
Swartz and James R. Caton, form the board of directors. 


The Maryland Electric company, Baltimore. President 
and treasurer, W. B. Putney, of New York ; vice-presi- 
dent and secretary, A. A. Glasier, of Boston. Directors: 
W. B. Putney, A. A. Glasier, R. T. McDonald of Fort 
Wayne, Ind.: Joseph P. Smith and W. H. Garrison of 
Baltimore. 


Marble City Electric Company, Rutland, Vt. President 
and treasurer, F. M. Butler ; secretary, James Carruthers; 
auditor, H. O. Edson. Directors: F. M. Butler. Henry O. 
Edson, A. C. Bates, H. M. Bates, T. W. Moloney, 8. W. Bas- 
sett, James Carruthers. 


City and Suburban Railway Company, Savannah, GA. 
President. James H. Johnston ; vice-president, Henry Par- 
sons: secretary, E. J. Thomas; treasurer, E. Schmitt. 
Directors : J. H. Johnston, Henry Parsons, E. J. Thomas, 
J. N. Harriman, Luke Carson, C. 8. Hardee. 


Orleans Street Railroad Company, New Orleans. Direc- 
tors: Paul Capdavielle, U. Koen, A. Fitzpatrick, Peter Con- 
got, C. M. Harrod, N. C. Cromwell, and F. L. Limongi. 


Hamilton Electric Lignt and Power Company, Hamilton, 
Can. Directors: R. Thomson, president; John Knox, 
vice-president; J. V. Teetzel, secretary-treasurer, and 
Alex. Turner, S. F. McKinnon and H. M. Pellatt. 


Beaver Valley Traction Company, Beaver Falls, Pa. 
President, John M. Buchanan; treasurer, R. P. Stone; 
secretary, A. D. Long. Directors: Dr. T. P. Simpson, A. 
R. Leyda, A. M. Jolly, J. C. Whitla, Kobert 8. Kennedy. 
Dr. H. 8. McConnell. 


Hingham Electric Railway Company, Hingham, Mass. 
President, Sidney Cushing ; secretary and treasurer, W. 
C. Foster. Directors: Sidney Cushing, J. J. Moore, b. C. 
Wilder, E. H. Gowing, E. F. Wilder, C. H. Marble and W. 
B. Foster. 

Lowell Blectric Light Corporation, Lowell, Mass. Pres- 
ident, George W. Fifield; vice-president, W. A. Ingham ; 
treasurer, William H. Burt. Directors: George W. Fi- 
field, W. A. Ingham, William li. Bent, P. P. Perham, L. T. 
Fletcher, James H. Tolles and Charles S. Collins. 


Bell Telephone Company, Buffalo, N. Y. Directors: 
Henry Altman, Philo D. Beard, Benjamin E. Chase, Clar- 
ence O. Howard, Edward J. Hall, John E. Hudson, Porter 
Norton, David B. Parker, Thomas T. Ramsdell, Sherman 
8. Rogers, Samuel 8. Spaulding, Henry M. Watson, William 
H. Watson, George Weldon and John L. Williams. 


Holmes Electric Protection Company, To onto. Can. 
President, T. G. Blackstock ; vice-president J. B. Wood ; 
secretary-treasurer, A. 8. Wigmore. Directors: T. G. 
Blackstock, W. B. McMurrich, L.K Cameron, B. Jennings, 
F. A. Ritchie, A. 8. Wigmore and J. B. Wood. In Montreal 
the same company re-elected the old board of directors. 


INCORPORATIONS. 

Tbe Murphysboro Gas Light Company, Murphysboro, 
1ll.—to manufacture gas for light and power, maintain 
and operate waterworks and electric light plants. Cap- 
ital stock, $80,000. Promoters: J. D. Peters, P. M. Post, 
W. C. Norman, Geo. E. Kirchner. 


The Cambridge City Electric Light Company, Cam- 
bridge, Ind. Capital stock, $20,000. Promoters: Edward 
W. Boden, Chas. H. Kerlin, Thos. B. Stephens. 


The Fuller Electric Engineering Com Dany, East St. 
Loute, 111.—to manufacture and deal in electric appliances 
of alikinds, build and operate electric plants and carry 
on a general electrical business. Capital stock. $30,000. 
Promoters: W. A. Fuller, Charles T. Dana, C. H. Dudley. 


The Onondaga Dynamo Company, Syracuse, N. Y.—to 
manufacture and sell dynamos, electrical machinery, etc. 
Capital stock, $25,000. Promoters: Ella H. Eager, J. W. 
Eager, David Cronin, all of Syracuse, N. Y. 


The Oxley, Giddings and Enos Company, NewYork City, 
N. Y.—to deal in gas and electric light fixtures, etc. 
Capital stock, $200,000. Promoters: W. F. Moody, Bay- 
onne, N. J.: Frederick Wilcox, Brooklyn, N. Y.: W. N. 
Robertson, Jersey City, N. J. 
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The Harrisburg and Cumberland Electric Railway 
Company. Harrisburg, Pa.—to construct and operate an 
electric railway. Capital stock, $36,000. ‘Promoters: Wm. 
L. Corgas, Frank R. Leib, S. W. Fleming. Harrisburg. 


The Citizens’ Electric Light and Power Company, 
Hughesville, Pa—t» supply light, heat and power by 
means of electricity. Capital stock, $6,000. Promoters: 
William Frontz, Peter Rooden, Hughesville; James K. 
Boak. 


The Pennsylvania Heat, Light and Power Company, 
Philadelphia, Pa —to manufacture and supply light, heat 
and power by means of electricity. Capital stock, $10,- 
000. Promoters: Robt. Reaves, C. W. McKinney, John 
Taylor, Scranton, Pa. 


The Hillsborough lectrice Light and Power Company, 
Hilisborough Bridge, N. H.—to manufacture and supply 
electricity for light, heat aud powe’. Capital stock. 
$25,000. Promoters: James F. Grimes, Harvey Jones, Geo 
W. Lincoin, Wilson D. Forsaith, Hilisborough Bridge. 


The Jaeger Electric Lamp Company, Newark, N. J.—to 
manufacture, sell and deal in electrical lamps, etc. 
Capital stock, 8 10,000. tromotkrs: Herman J. Yaeger, 
Norman D. Webster, Brocklyn. N. I.: Louis J. Auer- 
bacher, Newark, N. J. 


The Harrison Electric Company, Chicago, 111.—to manu- 
facture all kinds of electrical machinery, appliances and 
devices. Capital stock, $500,000. fromoters: Kdward M. 
Harrison, Lewis H. Painter, Lewis Rinaker. 


The Scoville Island Street Railway Compapy—to build 
and operate an electric road from Wyoming, Pa., to Old 
Forge, six miles. Capital stock. $86,000. ‘The officers of 
the company are: President, Wm. 8. Tonkius. Directors: 
E. B. Long, E. A. Corry, Jr., of Pittston: C. D. Simpkins 
and H. M. Straeter, of Scranton, Pa. 


The Manhattan Electric Storage Battery Company of 
New York City -to manufacture and sell electric storage 
batteries or accumulators and any appliances connected 
therewith. Capital stock, $600,000. Directors: August 
Belmont, James H. Hoffman, Louis Stein, Lewis May and 
Ignatz Boskowicz, of New York City. 


The Montgomery KEl.ctric Company of Ambler, Pa. 
Capital stock, $1,000. Incorporators: E. A. Murphy, R. L. 
Parkinson, A. M. Slocum and Henry Parker, of Philadel- 
phia, and others. 


The Vermillion Water, Light and Power Company, Ver- 
million, 8. D.—to furnish water and light to the city of 
Vermillion, 8. D. Capital stock, 825,000. Promoters; G. T. 
Salmer, 8. E. Brookman, E. Brookman, all of Vermillion. 


The Commercial Heat aud Power Company, Chicago, III. 
—to construct, Maintain and operate a plant for heat and 
power; construct and maintain mains, pipes, etc. Capi- 
tal stock, $2,000,000. Promoters: Dan’! V. Harkin, Harry 
C. Colson, M. W. Cagney. 


The Los Angeles Traction Company, Jacksonville, 11i.— 
to construct, lease, purchase and operate street railways 
io the State of California. Capital stock, $100,000. Pro- 
moters: Thos. J. Hook, Francis Hook, Marcus Hook. 


The Cosmopolitan Electric Company, Chicago, IlL—to 
Mauufa>ture and generate electricity, construct plants, 
etc. Capital stock, $2,000,000. Promoters: Albert H. Tyr- 
rell, Wm. H. Pope, Walter H. Marble. 


The Third Street and Suburban Railway Company, 
Seattle, Wasb.—to bulld, own and operate street railway, 
electrio light and power plants, saw mills, etc. Capital 
stock, $100,000. Promoters: August Mackintosh, A. N. 
Brookes, Frederick Bausman, W. C. Crambs, Thos. Boyd, 
David T. Denny, D. Thomas Denny. 


The Hickley Launch and Electrical Engineering Com- 
pany, Asbury Park. N. J.—to supply power for electric 


light and heat and other electrical appliances, etc. Capl- 


tal stock, $100,000. Promoters: Arthur S. Hickley, Myron 
8. Gould, Cook Howland, Asbury Park, N. J.; Claude V. 
Guerin, Ocean Grove, N. J. 


The Dexter and Brownsville Street Railway Company, 
Watertown, N. Y.—to build and operate a street surface 


electric railway in Jefferson County, N. Y., to connect the 


villages of Dexter, Brownsville and Sacketts Harb.r. 
Capital stock, $40,000. Directors: Byron B. Taggart 
Hiram F. Inglehart, Joseph Mullin, George H. Walker, 
B. B. Taggart, Jr., Chester C. Inglehart and N. P. Ward- 


well, of Watertown ; J. A. Lebkeucher, and J. Krementz, . 


of Newark, N. J. 


The Franklin Electric Illuminating Company, Oyster 
Bay, L. I., N. Y.—to manufacture and use electricity for 
producing light, heat and power in the villages of Sea 
Cliff, Glen Cove, etc., in Queens County, N. Y. Capital 
stock, $25,000. Directors: Samuel Stenson, Jobn Graham, 
W. A. Porter, D. W. Pardee, of Sea Cliff; Louis T. Duryea, 
James Norton, of Glen Cove; Frank D. White and Henry 
F. Noyes, of Brooklyn, and James Tychborne, of Mount 
Vernon. 


The Queens County Telephone and Telegraph and Sup- 
ply Company—to connect the village of Oyster Bay, 
Queens County, with the village of Huntington, Suffolk 
County, by way of Cold Spring Harbor from Oystcr Bay 
to Hicksville, by way of Syossett and intermediate points 
from Oyster Bay to Flushing, by way of Glen Cove, Roslyn 
and intermediate points. Capital stock, $20,000. Directors: 


. 684,908. Electric Signaling Apparatus. Bernice J. M 


W. L. Swan, G. W. Foller, Samuel Y. Bayles, of Oyster 
Bay; U. S. Croft, of Brooklyn: R. Downing, W. F. Johr. 
son and E. Morgan Griffin, of East Norwich, Conn. 


Batavia Street Rallread Company to operate abele. 
tric street surface railroad from Batavia to Horse tix 
Lake, a distance (f seven and a half miles. Capital so, 
$75,000. Directors: Amos H. Stephens, A. B. Wilgus, J. E, 
Wilgus, J. 8. Lindsay, C. C. Marsh. of New York (ity: H.E 
Burdick, of Malden, Mass.: F. P. V ilgus and Mark Sugar- 
man, of Brooklyn : F. J. Fadner, of Chicago. 


The Howard H. Bowen Company. San Francisco, Cal- 
to manufacture and deal in gas, electric and combination 
fixtures, electroplating and art metal work. ete. Capita 
stock, $50,000 Promoters: Howard H. Bowen, Sam Sos 
man, Carl Rector, J. L. Franklin, Chas. A. Partridge, i 
of San Francisco. | 


The McLean Armature Company, Chicago, Ill.—to ce 
general electrical repair and manufacture electrical sp 
paratus. Capital stock, $15,000. Promoters: James Mc- 
Lean, John S. Parmele, Martin R. Nelson. 
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ELECTRIC RAILROADS AND APPLIANCES. 


534.42. Railway Supply System. Harding F. Gray, Pas 
saic, N. J., assignor to the Gray Electrical Transit Com- 
pany, of New Jersey. Filed Aug. 8, 1893. 

584,662. Electric Railway System. Herluf A. F. Peterser, 
Milwaukee, Wis. Filed Nov. 8, 1898. 

534,668. Underground Conduit for Electric Railways 
19 A. F. Petersen, Milwaukee, WIS. Filed Mar. 2. 
1894. 

534.834. Battery System for Electric Pallways. Edmond 
Julien, Brussels, Belgium, assignor to the Electret 
Storage Battery Company, Gloucester, N.J. Filed 
Dec. 9, 1886. 

584,966. Electric Trolley Kailway. Joshua M. Hammi. 
Aldan, assignor of one-fourth to John 8. Latta and 


Times J. Mulconroy. Philadelphia, Pa. Filed Jan 8. 
1894. 
534.986. Conduit Electric Railway. Michael F. Flynn. | 


Stamford, Conn. Filed May 24, 1894. i 
ELECTRIC LIGHTS AND APPLIANCES. 


534,677. Electric-Arc Lamp. Hans O. Swoboda, New Tork. 
V., assignor to the General Incandescent Arc Ligh! 

Company, same place. Filed Apr. 6, 18%. 

581,852. Electric-arc Lamp. James Brockie, Forest Hil. 
England. Filed Nov. 18, 1894. 

534,886. Electrical L Rauf Device fer Gas- Engines (A 
vin L. Ives. Grand Rapids, Mich. Filed Mar. 30. 19%. 

534,971. Incandescent Light. Henry F. Rooney, Randolph, 
Mass. Filed Nov. 17, 1894. 


DYNAMO ELE TRIC MACHINERY. 


534,678, Electric-Current Transformer. Joseph A. G. Tri- 
deau, Ottawa, Canada. Filed Apr. 6, 1894. 
534,729. Commutator. David P. Thomson, Schenectady. 
N. Y., assignor to the Thomson-Houston Electric Com- 
any, Boston, Mass. Filed Dec. 17, 1891. 


534,851. Driving Mechanism for Dynamos Located on Rall 
way-Cars. Ulam L. Bliss, Brooklyn, N. Y. 
Aug. 17, 1894. 


584,953. Dynamo-Electric Machine. Rudolf Eickemeyser. 


Yonkers, N. Y. Filed June 7, 1888. 
TELEPHONE AND TELEGRAPH APPARATUCES. 


534,689. Printing-Telegraph. Samuel V. Essick. Brooklyn. 
N. Y. Filed sept. 18, 1890. A 
534,670. Tel graph and Telephone System. Charles à 
kollfe, Chicago, III. Filed Sept. 16, 1898. t olfe 
634,671. Fire-Alarm-Telegraph Nyt tem. Charles A. toi 
Chicago, Ill. Filed Apr. 10, 1894. Rolt? 
534,970. Telegraph and Telephone System. Charles A. d 
Chicago, Ill., assignor to the Police Telephone 
Signal Company, same pluce. Filed Feb. 15, 1888. 
SIGNALS AND BIGNALING APPARATUS. 
534,779. Signaling System. Clarence H. Brace, Union City, 
Mich. Filed Nov. 27, 1894. Sul 
584,815. Elec ric Slot for Signals. John P. Coleman, Signal 
vale, Pa, assignor to the Union Switch and Sigo 
Company, same place. Filed Sept. 27, 1898. 


Boston, Mass., assignor to George W. Gregory: 
place. Filed July 5, 1892. 


MISCELLANEOUS, 


584,640. Recording Watt-Meter. Walter C. Flsb, 55 
assignor to the I homson- Houston Electric Compa 
Bosto: . Mass. Filed Dec. 22, 1894. Samuel 

584, 650. Klectrically-Actuated ombination-Lock. 

L. G. Knox,‘ amden, N. J. Filed Apr. 18, 18%. Mus- 

584,699. Electric Resistance-Card. Alton J. Sha, 
kegon, Mich. Filed Dec. 1, 1894. pert D. 

884,782. Connector for Electric Conductors. Row pon. 
Titcomb, Schenectady, N. Y.. assignor 10 the The Det. 

Houston Electric Company, Boston, Mass. Fi 

ectri- 
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21, 1894. 
534,785. Method of and Apparatus for Insulating F. . 

cal Conductors. Louis W. Downes, Providence. 

Filed Aug. 22, 1894. sect 
534,786. Apparatus for Manufacture of Insulated © K. . 

cal (onductors. Louis W. Downes, Pr. vidence: | 

Filed Dec. 11, 1894. genau 
534,802. Electric Metal-Working Apparatus. Rleciric 

Lemp, Lynn, Mass., assignor to the Thomson 

Welding Company, of Maine. Filed Dec. 3 ! peny 
534,942. Manufacture of Articles by Electrodeposit sg 
S. Anderson, Springtield, Mass. Filed Dec. 18 t Kul. 
534,961. Electrically-Operated Keg-Register. chit nta, of 

New York, N. Y., assignor, by mesne assigni Apr. . 

one-half to Mary A. Richter, same place. Fil 


. 10. 
534,974. Electric Brake. Elmer A. Sperry , cleveland. O2; 
assigi or tothe Sperry Electric Railway Comp 

Ohio. Filed Jan. 30, 1894. trically 

534.975. Apparatus for Arresting Motion of Flee ian 
Propelled Mechanism. Elmer A. Sperry. Cle" Com- 
Ohio, assignor to the ‘perry Electric Kall¥a 
pany. of Ohio. Filed Feb. 6, 1894. nd Odlo. 

534,977. Electric Brake. Elmer A. Sperry, Clevelan ny, of 
assignor to the P Electric Railway compar 
Ohio. Filed June 8, 1894. 
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EDITORIAL NOTES. 


THE The recent decision of the United 
LAMP States Supreme Court in the Bate 
SITUATION. case, throwing open forever the 
field of incandescent lamp manufacture, and the 
changed conditions resulting therefrom, are 
mstters of far more importance to the independ- 
ent lamp companies and to the public than to 
the General Electric Company itself, and pre- 
sents strong reasons for a careful consideration 
of the situation. That the G. E. Company is af- 
fected to a smaller degree than the independent 


companies will not be apparent, perhaps, to the 


casual looker-on, but it is a fact. A favorable 
decision in this case would have given the G. E. 
Company only a negative victory, and one which 
they did not expect. It would not have given 
them control of vhe lamp situation, and they 
would have been compelled to meet the competi- 


tion of at least two companies—the Columbia and 


Buckeye lamp companies—which could not 
have been closed up—if at all—much before the 
limit of fhe patent which it was hoped to es- 
tablish. 


After the long battle, in which the Edison lamp 


has been at notime an undisputed winner, the 


situation is revolutionized. Litigation is ended 


barring the possible victory of the Westinghouse | 


interests in the McKeesport case, which case, we 
think we are safe in saying, interests only the 


two large companies, General Electric and West- . 


inghouse. 

The question now arises, what is the lamp 
business worth to those engaged in it? Prices 
have been, as we all know, reduced one-half from 
the basis of 1892. There is, however, at present 
prices a fair margin of profit left; as large, prob- 
ably, as that in most lines of manufacture. 

Competition will be fierce. Those who have 
stood together in opposition to the Edison inter- 
ests have already separated, actuated by the 
motives which have controlled human action 
since the world began--self-interest. 

Of those who are already in the business, and 
those who will enter it soon, not all will remain 
on January 1, 1896. Who will survive? First, 


of course, those companies which have a respect- 
able working capital, bnt the sure winners will - 
be the ones who make the best product possible, 
and who refuse to sell one lamp unless a fair : 
profit can be made. If there is any revolution- : 
ary cutting of prices to be done it should be left 
to those who are conducting their business as 
stockjobbing enterprises and not as legitimate 
business concerns. 

At the present writing the new prices of the G. 
E. Company are not published, but ELEOTRIOITY 
is in possession of the facts. 

Edison licensees can buy their 16 o. P. lamps 
at 17 to 18 cents. This is as it should be. 
They have paid for something which they never 
got, and the least which the parent company can 
do now is to give them lamps at cost. The 
price to ordinary users will be 24 cents, and 
other sizes in proportion. 

We hear plenty of talk from lamp makers as to 
the remarkable results they have achieved in re- 
ducing the cost of lamps. Most of it can be 
brushed aside as trade buncombe—all right in 
its place, but not to be relied on by stockholders 
and investors. 

ELROTRTorrrx has investigated the question 
thoroughly, and we stand as authority for the 
statement that no lamp maker in this oountry can 
make lamps for less than 17 cents. We there - 
fore make the prophecy, advisedly and with 
knowledge that it will prove correct, that any 
company endeavoring to sel] lamps much below 
present prices is not a safe concern to trust with 
the money of stockholders or with commercial | 
credit. 7 , | ; 

The competitive fight is on; there will be 
vigorous competition, and the victors will be 
those who are guided by common sense and by 
the established laws of business. 


It is not often that the duty of the purchaser, 
sentimentally considered, coincides so nearly 
with his duty to himself as in the present incan- 
descent lamp situation. 

That duty is to purchase lamps of the inde- 
pendent companies. | 

Notwithstanding thé protracted litigation over 
the validity of the Edison lamp patent,. the ex- 
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tended discussion in the trade press of its various 
features, comparatively few of those engaged in 
the business to-day have a clear conception of 
the actual facte. The situation has been so mud- 
died up by complicated arguments and by points 
of law that the average layman, including the 
judges of our highest courts, has not been able 
to untangle the true from the false, or to char- 
acterize properly the. position of the independ- 
ent lamp companies and of the Edison Company. 

We have heard it said within a week, by those 
who ought to know better, that these independ- 
ent companies have no claims upon the public; 
that they had placed themselves in the position 
of infringers of a patent duly sustained, and had 
refused to bow to the decrees of the courts; that 
if they had been governed by honorable motives 
they would have retired from the field immedi- 
ately after Judge Wallace’s decision in 1891. 

Nothing could be farther from the truth. 

The Edison lamp patent has now passed into 
history. Even the most bitter partisans in the 
nine years’ warfare conducted by the Hessianic 
attorneys should now be able to view the record 
without prejudice and with perfect fairness. 

Exzcrnriciry has been from the beginning upon 


the side of the independent companies in their 


efforts to maintain their businesses. We have not, 
however, up to this time, ever offered one word 
of criticism as to the validity of the Edison 
patent, because we did not deem it politic to 
do 80. 

But now the smoke of battle has oleared away 
and unbiased history can and will be written. 
We record it as our fixed opinion that the Edisen 
lamp patent was a fraud from the date when 
application was made therefor to the time of 
its judicial limitation by the United States 
Supreme Court. 

The fraud was first upon the investors who 
purchased stock in the Edison Electric Light 
Company, and afterwards upon the public, upon 
the courts, and upon the competing lamp makers. 

We place this opinion on file, of course, with all 
due respect to the various judges who have de- 
cided various points in the litigation and without 
questioning their honesty. But no electrical 
man, familiar with the art and with the quality 
of the electrical knowledge displayed by these 
judges in their opinions, can allow their conclu- 
sions to weigh for anything whatever against the 
plain records of the progress of the art. 

Every worker in the field previous to and con- 
temporaneous with Edison has devout partisan 
upholders, each of whom puts forth strong argu- 
ments for precedence in support of his favorite. 
All, however, who are familiar with the develop- 
ment of the incandescent lamp (save those who 
from motives of pecuniary benefit, direct or in- 
direct, were induced to smother their honest 
convictions) AGREE that the commercial lamp 
was a development, a growth, to which several 
workers contributed, and thatthe full measure 
of credit for the so-called invention” could not 
be claimed by any one man; that no man’s claim 
was strong enough to entitle him morally to go 
down in history as the inventor of the incandes- 
cent lamp. 


To offer severe criticism of a man who has done 
so much good work as has Mr. Edison may seem 
like heresy; but truth will prevail, is now indeed 
gaining in the struggle against falsehood, and 
the Edison which our children read of will not 
be the Edison portrayed in the New York 
Herald in the early eighties and written about 
by brainless space-writers ever since. 


If we search for the one controlling reason why 
80 many judges were found to sustain the unjust 
claims to priority for Edison, we find it in the 
continued newspaper twaddle of the period from 
1879 to 1885, by which the average reader was 
convinced beyond any further argument that 
Edison was the first man in the world who knew 
anything of the practical application of the elec- 
tric current. Men who had never heard the 
name of Faraday, or Siemens, or Starr, or Swan, 
were made familiar with Edison, ‘‘the wizard,” 
through countless articles which the latter's 
agents either wrote or inspired. So much for the 
power of the press when exerted in the wrong 
direction. 

If, then, we ask why so many men of education. 
and of at least ordinary commercial honor, were 
found ready to engage in the lamp business in the 
face of the Edisonian claims to exclusive right, 
we find the answer in the fact that a vast majority 
of those who were well informed did not believe 
in the justice of those claims. 


Execrriciry does not assume in this brief 
article to give credit to every individual who 
contributed something to the development of the 
incandescent lamp of to-day. We merely men- 
tion four conspicuous workers in the field whosa 
work was as well known in 1879 as it is to-day to 
the men who were leaders in the art at that 
period. 

Fully entitled to stand at the head as the father 
of the incandescent Jamp was J. W. Starr, an 
American, whose work in 1845 shows that he had 
at least discovered all the requisites for a success- 
ful lamp. 

Passing by the patient workers of the inter- 
vening period, many of whom made important 
steps in advance, and considering the period from 
1876 to 1879, history will eventually show that 
Edison, Swan, Lane-Fox and Weston were all 
entitled to a fair measure of credit for the work- 
ing out of the problem, and that no one of the 
group was entitled to a monopoly of that branch 
of the art. It will further be shown, we are con- 
fident, that the cause of the Edison-Swan com- 
promise in England was the knowledge of both 
parties that if they fought to a finish it would re- 
sult in throwing the manufacture of incandes- 
cent lamps open to the public at that time. 


Judge Wallace came very near to expressing 
the honest expert opinion when he spoke in his 
decision of 1891 of the ‘‘ shadowy demarkation of 
the line between the essential and non-essential 
features of the invention.” 

We hold, therefore, that the independent lamp 
makers have at no time been infringers in the 
popular acceptance of the word. They have at 
no time broken the law of business honesty. 


They have engaged in a business in which they 
believed they bad a right to engage, backed 
in that belief by a majority of the men in the 
electrical line. 


— e 


The duty of the public, both to themselves 
and to those to whose courage and persistence is 
due the reduction of the price of incandescent 
lamps from $1 to 25 cents, is clear. Othe 
things equal, no man should buy lampe except of 
one of the many reputable independent lamp 
companies. This is a debt which the public ova 
to independence and the true American spirit 
and which can be paid with profit to both 
parties. 

The Edison lamp interests have no claims 
upon the public. For years they charged an 
extortionate price for their product, retarding u 
far as they were able the progress of the indu- 
try. At the same time they offered a lamp of in- 
ferior quality, a lamp which was beyond que- 
tion the poorest lamp ever offered to the public 
by a concern of any standing. They never in. 
proved the quality of their lamps until forced to 
do so by the competition of the independent 
concerns. Again we cite the words of Judge 
Wallace : e 

“Undoubtedly the improvements that have been 


made in the art, such for instance as the method 


of electrical carbonization of the filament, since 
Mr. Edison’s invention, have been of great 
value, and the perfected commercial lamp of 
to day is far superior to the one which could be 
made by applying to the description of the 
patent all the knowledge and shill then 

by those to whom it was more particularly sd- 
dressed.” 


Pages could be written showing just why the 
Edison lamp patent was unwortby of the respect 
ordinarily due to the olaims of a reputable in- 
ventor, and many pages will yet be so written 
The history of the litigation is one not pleasant 
to discuss, but which justice demands must be 
discussed. It was blackened by the perjury of 
men like Walter K. Freeman, who testified firs 
on one side and then on the other, and by the 
concealment of the truth on the part of many 
an expert who now regrets his connection wit 
it and who hopes the Searchlight of Exgcrzia™ 
will never turn in his direction. 

The independent lamp makers haye not been 
morally infringers; they have not sought t 
break down an honest patent, or to rob sly 
worthy inventor of the fruits of his labor. 
They are as worthy of respect as any class of men 
in any line of business. They are offering the best 
incandescent lamps to be bought anywhere in 
the world to-day, and they are worthy of the 
confidence and patronage of the public. 


& & * 


The decision in the Bate Refrigerator c bas 
encouraged the organization of a new che? 
telephone company in Washington with metallic 
circuit free from induction. The Government 
has constructed a telephone system in the Inte: 
rior Department for which the entire cost is les 
than one year’s rent of the old plant. 


X NK * 
Tun decision of the U. S. Supreme Court in 


the McKeesport case will not be handed do 
before March 25. 
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Coal Consumption There is probably no line 
lu of work in which the Na- 

Central Stations. tional Electric Light As- 

sociation can engage that will be more prolific of 
good results to the lighting industry as a whole 
than that which has been delegated to the Com- 
mittee on Data. The difficulties with which a 
committee having the collection of such informa- 
tion in hand must contend can only beappreciated 
by those who have had experience in this same 
work. Members of the present committee have 
complained of an apathy on the part of Central 
Station men and an unwillingness on their part 
to co operate, but while there may have been 
some apathy, it has doubtless been true that in- 
ability rather than an unwillingness has prevented 
the majority of those who have remained silent 
from assisting in this most praiseworthy work. 
This became evident at the Cleveland Convention 
by the demand for information from Central 
Station men as to how to prepare or collate the 
information desired, and we are glad that instruc- 
tions that will assist those who need them are to 
be prepared and distributed with future requests 
for information. 

The value of these reports of the Committee on 
Data, incomplete as they are, is becoming more 
and more appreciated, and with this better un- 
derstanding of their value will also come a 
greater readiness to co-operate as well as a better 
ability to do so. 

We remember distinctly the shock with which 
the Washington report of this committee was re- 
ceiyed. Everyone was surprised at the unfavor- 
able showing made, and the committee itself in 
comparing the results obtained in the Chelsea 
Jute Mills, of Brooklyn, N. Y., which, during a 
period of six days, averaged 658.3 indicated m. P. 
on a coal consumption of 1.482 Ibs. per 1. H. P., 
with results obtained in electric light statione in 
which the best was only half as good, and in 
which the average reporting was between one- 
fourth and one-fifth as good, seemed reluctant 
to believe that its figures were accurate. 

A comparison with foreign practice showed, 
however, that bad as was the showing made by 
the report, we were in no sense behind. This 
was a poor satisfaction, however, and has stimu- 
lated Central Station managers to do better. In 
the last report, published in this issue, the best 
statement far surpasses anything previously given 
and if the figures are correct probably makes a 
a record for Central Station economy which 
has not been previously obtained. This record 
was au electrical H. P. hour on a consumption of 
2.84 lbs. of coal. The second best was 4 lbs., or 
about the same as the second best in the Wash- 
ington report. The average of the ten reporta 
from stations generating over 5,000,000 watts per 

day is stated as 4 lbs. This is evidently a typo- 
graphical error since we flgure it out as 5 lbs. 
In the Washington report there were but two 
stations reporting over 5,000,000 watt hours, and 
these average 4.2 lbs. The average of thirteen 
stations having an output of 1,000,000 watt hours 
or more was 5.6 lbs. as against 5.7 lbs. in the 
last report as an average of sixteen stations. 

On the whole, therefore, the Cleveland report 


does not show quite as good an economy as did the 
Washington report, and this becomes emphasized 
when we understand that the stations from which 
data were obtained for the Cleveland report av- 
eraged a very much larger output than did those 
considered in the Washington report. 

When we compare the economy of the Chelsea 
Jute Mills of producing an indicated m. P. hour 
on & consumption of 1.482 lbs. or an equivalent 
of an electrical E. P. hour on a consumption of 
1.88 lbs. with an average from our large Central 
Stations of 5.7 lbs. we see how wide a chance 
there is for improvement. and it is to be hoped 
that these reports will be the means of effecting 
a marked change for the better in Central Sta- 
tion practice. 


„& XR * 
The Best The N. I., New Haven and Hart- 
System ford Railroad Company, which 


Will Win. bas had the passenger and freight 
business of a large part of New England in its 
grasp for several years, is now making a stupid 
but bitter fight against the electric systems 
connecting the towns salong its various lines. 
The corporation has taken the matter before the 
Legislature with a view to ending the increasing 
inroade of the trolley systems upon its local traf. 
fic. The main contention is that public necessity 
does not demand these trolley roads, and that the 
State guaranteed in the steam road’s charter 
against parallel lines. 

Public necessity demands the best and cheap- 
est means of traffic available, and we don’t believe 
that even the Connecticut Legislature, a large 
percentage of whose members have shown in 
times past that they are the servants of the New 
Haven road, will dare to block the wheels of 
progress, 

If the people want the trolley roads, they will 
get them. If they don’t want them, capitalists 
will not build them. l i 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


POLITICS IN CHICAGO. 


Are Hornsby and His Pupils to be Provided For? 

An ordinance has been introduced in the Chi- 
cago City Council providing for the creation of 
a Board of Electrical Examiners, three in num- 
ber, who shall be entitled to receive a salary of 
$500 a year and an allowance of $1,500 for a sec- 
retary. It shall be their duty to examine all 
applicants for the licenses which shall hereafter 
be necessary to enable any person to engage 
in electrical construction work or to serve as 
dynamo tender. 

So far, good. 

There shall be for the first class an examina- 
tion fee of $10 and an annual fee of $50; for the 
second class an examination fee of $5 and an an- 
nual license fee of $5. 

This Board shall be subsidiary to the Superin- 
tendent of City Telegraph, who shall handle the 
money and issue the licenses. 

There is no provision that members of the 
Board‘may not hold a dozen other positions at 
the same time—such as organizers for the Na- 
tional School of Electricity. 

It is also provided that— 

The Board of Electrical Examiners may in lieu 


of examination of applicants as to electrical. 
knowledge, for both forms of license as provided 
in this ordinance, accept a certificate of gradua- 
tion or scholarship from such technical schools 
or colleges as they may 18785 as expressive of 
proper qualification for the holders of same. 


Thus the guarantees or promises of Hornsby 
that pupils of the National School may be able to 
secure good paying positions as electricians upon 
completion of a six months’ course may perhaps 
be fulfilled. 

Ruinous fines are proposed for those who 
break the rules laid down by the Superintendent 
of City Telegraph, and construction eompanies 
must file a bond of $800 to indemnify the city of 
Chicago against defective work. 

With Barrett at the head of the inspection de- 
partment and Hornsby appointed to a place on 
the Board of Examiners, the electrical intereste 
of the great city of Chicago would certainly be 
well watched, and the name of Hornsby alone 
should be sufficient guarantee that all work will 
be done in accordance with the most advanced 
ideas. Indeed the Bosrd of Underwriters might 
then dispense altogether with their inspection 
machinery ! 

Who says Professor Barrett and Doctor 
Hornsby of Heidelberg College, Tiffin, O., are 
not up to snuff P 

& & * 

ELEOTRIOTrrT acknowledges with proper grate- 
fulness the gift of a package of lead pencils from 
the Electrical Review. 

l & & & 

Ir is announced that the final loss of the Edison 
lamp patent will not itself be inoluded in the re- 
ductions in the patent assets in the next annual 
statement of the G. E. Company, as the decision 
of the U. S. Supreme Court was not rendered 
during the fiscal year ended January 81, 


* K * 


THERE is on foot a scheme for 
a consolidation in the electrical 
manufacturing line so comprehen- 
sive in its nature as to throw into the 
shade the rosiest plans of the G. E, 
promoters even in their few weeks 
of-glory. No intelligent opinion can 
yet be expressed as to the effects 
of the proposed plan upon the trade 
as a whole. It may be for the best. If 
it should, however, be carried to com- 
pletion and develop into a second 
campaign of extermination, ELEC- 
TRICITY will be found expressing the 
same views as heretofore, not intimi- 
dated by the wealth or prestige of 
any body of men in America—not 
even the Standard Oil coterie. 

* XK * 
FISH vs. THE U. 8. SUPREME COURT. 


The Bate Case Decision. 

F. P. Fish says: ‘‘The decision construes the 
statute contrary to the intention of Congress, 
and was forced upon the Court by the bungling 
language of the law.” i 

The U. S. Supreme Court said, without a dis- 
senting opinion: In our judgment the language 
is so plain and unambiguous that a refusal to 
recognize its natural meaning would be jastly 
regarded as indicating a purpose to change the 
law by judicial action based upon the supposed 
policy-of Congress. 
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New York Electrical Society. 


On Thursday evening, March 7, the New York 
Electrical Society held its regular monthly meet- 
ing at the School of Mines. The feature of the 
evening was a paper by Mr. Charles S. Bradley, 
of the Fort Wayne Electric Corporation, on 
Alternating Currents in their Relation to Dis- 
tribution of Energy.” Mr. Bradley is one of the 
acknowledged authorities on the subject with 
which he dealt, and anything which he has to say 
is listened to with the olosest attention and re- 
spect. He began by reviewing the history of 
alternating current development from the single- 
phase up to the two and three-phased methods, 
including the so-called monocyclic. As regards 
the rotary field or drehstrom method, he placed 
the credit for the invention several steps in ad- 
vance of Tesla. In fact, he placed Tesla’s dis- 
covery in point of time the last of several, Marcel 
Desprez being credited with the original dis- 
covery. He also read a translation from the 
French of a letter describing Desprez’s invention, 
and exhibited a working model of the motor 
which was actuated by two distinct coils in which 
the phases differed by 90 degrees and which were 
themselves at right angles. 

As to the relative merits of the various methods 
of transmission by alternating currents, he classed 
them in the following order: 

For transmission purposes purely—1, tri-phase; 
2, two-phase; 8, single-phase. 

For lighting purposes he reversed the order 
thus—1, single-phase; 2, two-phase; 8, tri-phase. 

In regard to the so-called monocyclic system 
he claimed that it was weak in the very point for 
which its friends had claimed that it was strong- 
est, viz., in its adaptation to motor work. Its 
weakness in this consisted in the fact that in the 
motor the phases were not in the best relation. 
This view evidently coincided with Mr. Scott's. 
which wasthat it was ‘‘ lopsided.” 

He then showed a three-phased motor of his 
own invention which had an armature of the 
equirrel-cagetype. This was in duplicate—one 
half of it consisting of bars of high resisting 
german-silver short circuited upon themselves, 
and the other half consisting of similar bars of 
copper. There was buta single set of field mag- 
nets, which, in the motor exhibited, were placed 
over the german-silver end of the armature in 
starting and then shifted to the copper end when 
full speed was attained. He explained that the 
extra resistance required for starting might be 
placed externally to the armature and thrown in 
and out when desired, thus doing away with the 
double armature and the shifting of the field 
frames. He also showed by means of a spring 
balance the difference in starting torque when 
the fields were placed first over the german- 
silver winding and second over the copper wind- 
ing. In the first case the pull at the end of a two 
foot radius was 24 lbs. and in the second case 
1 lb. 

A large number of curves were exhibited show- 
ing the performance of the motor and its various 
peculiarities. One of the most noteworthy of 
these latter was a series of curves showing the 
efficiencies of two motors otherwise similar but 
in one of which the armature was of solid and the 
other of the usual laminated iron. These curves 
showed that the efficiencies were; almost exactly 
the same. , 

The paper proved of great interest to all those 
present and was charming from its unconven- 
tionality. Usually when one sits down to hear a 
paper on alternating current distribution it is 
with the expectation of hearing a technical dis- 
sertation which it would require weeks to digest. 
Mr. Bradley, however, used no language which 
could not be assimilated at once by the merest 
tyro. In fact his methods of reasoning are ex- 
ceedingly simple, and this was admirably illus- 
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trated by his reply to a question from Dr. 
Emery. Mr. Bradley had stated that the three- 
phased motor which he exhibited was a four-pole 
machine. Dr. Emery asked him how he gota 
four-pole field with three wires, and requested 
him to give a diagram of the windings. Mr. 
Bradley with a loud laugh, and holding his hands 
up ia holy horror, replied that he never made 
drawings of his windings—that when he wanted 
to make a machine he just went to work and 
made it.” 
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Storage of Energy Essential to Economy of 
Working in Central Stations“ II. 


BY N. W. PERRY, E. M. 


GAS STORAGE AND GAS ENGINES. 


On purely theoretical grounds at least the 
gas engine deserves our consideration at this 
point for the following ‘reasons: In the first 
place, we may replace the wasteful standby losses 
of steam boilers under the variable central 
station load by the ideally simple and economi- 
cal system of gas storage. The use of the gas 
engine, therefore, comes legitimately within the 
province of this paper, since it permits of em- 
ploying a substitute for the boilers, which may 
be operated continuously at the most economical 
load, and yet supply with equal efficiency the 
most variable load that can possibly be thrown 
upon it. 

Comparing the relative theoretical advantages 
of the gas engine and the steam engine, Prof. 
Kennedy states that the maximum theoretical 
efficiency of the steam engine is thirty per cent. 
Its obtained efficiency is about ten per cent. 
The theoretical maximum efficiency of the gas 
engine is eighty per cent. Its efficiency obtained 
in practice is twenty-five per cent. These facts 
have led Mr. Thwaite to say that the practical 
efficiency of the gas engine is equal to the theo- 
retical efficiency of the steam engine. As a 
matter of general experience, however, under 
usual working conditions with large engines, 
very little if any advantage in efficiency is shown 
by the gas engine over that driven by steam, but 
if this statement is disputed, as I am not at all 
sure that it cannot be successfully, the burden of 
proof lies with the gas engine. 

The gas engine has the practical advantage 
that it may be started and stopped when re- 
quired, thereby avoiding the standby losses so 
fatal to economy where boilers are used. These 
standby losses for boilers are given by Dowson+ 
as ten per cent.; that is tosay that boilers that 
are standing idle and furnishing no steam wil] 
require ten per cent. of the fuel they will take 
when working at their rated capacity. The gas 
plant, however, where gas storage is employed, 
has no standby losses of this kind, but in many 
cases where fuel gas is manufactured to be used 
on the premises adequate storage is not provided 
and in times of light load part of the plant is 
banked. Under these conditions, Dowson states 
that the standby losses will not exceed 2.8 per 
cent. The advantages in favor of the gas engine 
in this respect, even under the most unfavorable 
circumstances, sre therefore as 10 to 2.8 
or 8. 

As to fuel consumption in gas engines, foreign 
practice furnishes considerable data. Messrs. 
Crossly guarantee one brake horse-power hour 
on a consumption of one pound of anthracite 
coal, using Dowson gas. Under test conditionst 
the gas engine plant at Chateau Say, supplying 


*Read before the National Electric Light Association at 
its Eighteenth Convention, held at Cleveland, O., Febru- 
ary 19, 20 and 21, 1895. 

t" Gas Power,” a paper by Emerson Dowson in the En- 
gineering Review, November 30 and December 20, 1894. 

t Bryan Donkin, before Incorporated Institute of Gas En- 
gineers. 


650 lamps, consumed 1.2 pounds per indicated 
horse-power hour. At Leven Tweed Mills, four 


gas engines, aggregating 200 horse-power, used 
in six days’ trial one and one-quarter pounds an- 
thracite per brake horse-power hour, or one and 
three-quarters pounds gas coke per brake horse- 
power hour. At the Godalming mills gas engine, 
aggregating 400 indisated horse-power, sveraged 
one pound of fuel (character not stated) per in. 
At the Chelsea flour mill 
a sixty nominal horse-power twin cylinder gas 
engine with Dowson gas, under full load test. 
used 0.87 pounds coal per indicated horse. pover. 
But, as we are all aware, the fuel consumption 
under test conditions is no criterion to judge by, 
and especially misleading when we have ander 
consideration an electric lighting plant. Fur- 
thermore, as I think has been conclusively 
shown, the fuel is by no means the only expense 
Mr. Dov- 
son places the cost of a Dowson gas plant of 
eighty horse-power at $20.31 per horse-power, 
and for a plant large enough to supply 53) 
The 
wages of firemen for a gas plant are no more 
than for a steam plant and a much. cheaper fue 
may be used. But let us assume that the fuel in 
both cases costs the same per ton, that the gas 


dicated horse-power. 


attending the production of power. 


horse-power at $10.87 per horse-power. 


plant costs $20 instead of $10, so as to cover the 
cost of extra land required. Then our account 
would stand something like this : 


Cost of engines, 6.17 at $50......... $308.50 
Cost of gas plant, 1.547 at $20...... 30.94 
Cost of buildings 120.00 
Cost of dynamoa..................s0s00 120.00 

Total fixed investment....... $579.44 


Interest on $579.44 at 4 per cent. $23.18 
Maintenance and depreciation— 


Machinery ,$459.44................ . 84.06 
Buildings, $120 at 2 per cent.... 2.40 
Tctal fixed annual cost...... $59.64 
Cost of coal, 2 pounds, 8,760 
hours, at 31.75 cece $15.83 
Cost of petty stores , 1.64 
Cost of driving, stoking and 
cleaning 11.67 
— BH 
Total annual cost per elec- 
tric horse- power $88.28 
With coal at $3.50 the total cost. $103.61 


Saving over present methods, with coal st 
$1.75 = $117.78 — $88.28 = $29.50 ; with coal st 


$3.50 = $148.40 — $108.61 = $44.79. 


THERMAL STORAGE. 


Mr. Druitt Halpin, of England, has devised s 
method of thermal storage which has attracted 
wide attention abroad and is likely to attract 
great attention in this country as soon as its efi- 
ciency becomes better understood. We all know 
thata boiler when supplying an intermittent de- 
mand is capable of supplying for a short time 
energy at a much more rapid rate than its steam- 
ing capacity would warrant; that during the 
period of light load it has stored upa certain 
amount of energy which it can give out again 
when called upon to do so. It will have been 
observed that during the period of comparstivé 
rest the pressure in the boiler will have iner 
us also the temperature of the water and stesi. 
It is this increase of temperature that constitutes 
the storage of energy, and with the same incres” 
of temperature above the normal working ten: 
perature the amount of energy stored 
proportional] to the quantity of water heated 
Since the quantity of water usually employ ed m 
our boilers is comparatively small, the storage ° 
energy in them within the limits of safe pres 
sure is, therefore, limited. Mr. Halpin, bor 
ever, has conceived the plan of connecting be 
boilers to large iron storage tanks filled © 
water which is brought to the same temperatu" 
and pressure as the boiler. It is a condition 
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any system of heat storage for central stations 
that the energy stored should be recoverable 
whenever and at any rate of supply required. 
Superheated water fulfils this condition, for if 
the pressure ıs reduced steam is generated in- 
stantly and in controllable amõunt. This has 
given rise to three methods of procedure, which 
he has designated respectively steam storage,” 
feed storage and combined feed and steam 
storage.” 

The first of these was very fully described by 
Prof. George Forbes at the St. Louis Conven: 
tion. The other two are later developments. 

In the steam storage system Mr. Halpin em- 
ploys only sufficient boilers to supply the mean 
demand and storage tanks sufficient to supply 
the maximum demand. These latter not being 
subjected to the fire will suffer but little deterio- 
ration, and being simple iron reservoirs of suffi- 
cient strength to withstand the pressures re- 
quired sre comparatively inexpensive to install. 
The boilers working continuously at their most 

economival rate have their excess of energy 
during light load stored up in the water of the 
tank, from which it may be drawn at will during 
heavy load. He proposes that the boilers and 
tanks shall work un.ter a pressure of 265 pounds 
per square inch when fully charged, which cor- 
responds to a temperature of 406 degrees Fahren- 
heit. He proposes that the engines be worked at 
130 pounds per square inch, which corresponds to 
347 degrees Fahrenheit. ‘The total available 
heat atored when the reservoirs are fully charged 
is the difference of the total heat of the water at 
406 degrees and at 347 degrees Fahrenheit, or 
that due to a range of temperature of fifty-nine 
degrees. Every pound of water falling in 
temperature through, that range will yield 
sixty-one tkermal units of heat. The total 
heat required to, generate a pound of steam 
at 130 pounds per square inch from water at 347 
degrees is 868.8 thermal units. Consequently 
fourteen aud one-quarter pounds of water falling 
in temperature from 407 degrees 10 347 degrees 
will yield one pound of steam. To allow fur radia- 
tion loss and imperfect working, this may be taken 
atsixteen poundsof water per pound of steam. The 
stean consumption per effective horse- power may 
be taken at eighteen pounds per hour in condens- 
ing aud twenty-five pounds per hour in nov- 
condensing engines. The storage room per ef- 
.fective horse-power by this method would, there- 
16 X 18 


fore, be ae" = 4,06 cubic feet for condensing 
655 = 6.4 cubic feet for non-condensing 
engines. 


Gas storage, assuming that illuminating gas is 
used, would require about 20 cubic feet of stor- 
age room per effective horse-power stored, and if 
ordinary fuel gas were stored it would require 
about four times this capacity. 

In water storage 317 cubic feet wonld be re- 
quired at an elevation of 100 feet to store one 
horse-power hour, so that wesee that of the 
three methods of storing energy the thermal 
method is by far the most economical of space. 

Inthe steam storage method the boiler is com- 
pletely filled with water and the storage tank 
nearly so. The two are in free communication 
by means of pipes, and a Constant circulation of 
water is maintained between the two, but the 
steam for the engines is taken only from the top 
of the storage tank through a reducing valve. 


In the feed storage system tlie excess of energy 
during light load is stored in the tunks as before, 
but the boilers are not completely filled. In 
thissystem the steam is taken exclusively from 
the boilers, the superheated water of the storage 
tanks being used during heavy load as feed water 
to the boilers. 

The third method, as the name would imply, 
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is a combination of these two. In the com- 
bined” feed and steam storage system the pressure 
in boiler and storage tank is equalized by con- 
necting the steam spaces in both by pipe, and the 
steam for the engines is, therefore, taken from 
both. In other words, they work in parallel. 

An incidental advantage of thermal storage is 
the purity of water supplied to the boilers. 
Sincethe latter derive their feed water from the 
hot reservoirs, it will have deposited its impuri- 
ties where they can do no harm. The only un- 
avoidable losses that need be considered in con- 
nection with thermal sturage are those due to 
radiation from the reservoirs. This can be pro- 
vided against by proper lagging so as to be in- 
significant, and be still further reduced if there 
be a number of reservoirs. If, for instance, 
there are four, each will radiate from three- 
quarters of its surface towards the other three, 
and only from one-quarter of its surface into 
space. 

STEAM STORAGE SYSTEM. ` 

As illustraiing the modus operandj and cost 
of the system of steam storage,” as it is called, 
I quote from a report by Mr. Wm. Schonheyder, 
who, taking the load line of the Berlin electric 


lighting station as a basis, has figured out the 


relative costs of operation with and without a 


Berlin load cuire 
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steam storage system. Fig. 1 is the load line of 
this station for December, 1891. The scale of 
the diagram is 1,250 kilowatts per 4 inch, and 
the water consumption is taken at twenty-two 
pounds per kilowatt hour. Using storage tanks 
8 feet in diameter this would give a scale for 
water consumption of one inch to 27,500 pounds 
per hour. The maximum load is 7,500 kilowatts, 
requiring, say, 10,000 electrical horse-power. 
The minimum load, according to the curve, 1s 
320 kilowatts, and the proportion of the maxi- 
mum to minimum work required from the boil- 
ers will be as 7,500 to 320 or as 23.4 to 1. The 
mean load was 2,030. Excess of maximum above 
mean, 5,080, or a load factor of about 27 per 
cent. Duration of maximum above mean, 7.5 
hours. 

In estimating for the steam storage system the 
extra quantity of steam wanted during seven and 
one-half hours, and which has to be produced 
from the water in the tanks, is represented by 
the area inside the full line curve, Fig. 1, and 
the straight mean line for twenty-four hours. 
The boilers and tanks will, under this system, 
have to work at 250 pounds gauge pressure, equal 
to 265 pounds absolute, for a large portion of the 
twenty-four hours. This extra steam, then, is 
2.465 X 27,500 pounds X 71 hours = 508,200 
pounds at 130 pounds absolute pressure as re- 
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quired by the engines, and this is equal to an 
expenditure of 508, 200 pounds X (1.219 — 876°)= - 
428,413,000 heat units,—3876° being the mean 
temperature of the water from which the st- am is 
produced, viz., 406° at beginning of heavy load 
and 347° at the finish; 1.219° isthe total heat of 
180 pounds steam. Since the water in the tanks, 
in producing this steam, cools from 406° to 347° 
it gives up, say, 59 heat units per pound, and we 


U 
shall therefore ee 7,261,000 


pounds water in the tanks. Taking the tanks, 
as before, as holding an available (steam room 
required at top) 75,000 Ibs. each, we want 


7,261,000 _ 
75.000. = 97 tanks. 


require 


The necessary boiler power, compared to that 
of the present installation, will be in proportion 
of 1.624 to 6, and allowing, say, 5 per cent. extra 
cost for the increase in pressure, we get the cost 
of boiler plant with steam storage tanks equal to 


1.624 | 
Boilers, 6 X £30,000 X 1.05 = £8,526 
Tanks, 97 x £5300 * 1.05 = 50,925 


, €59,451 

This is nearly double the cost of the existing 
plant, but, as we will see later, the saving in fuel 
and in other ways makes the increased invest- 
ment pay when fuel is dear. 

(Zo be continued.) 
Thawing by Electricity. “* 

Mr. Edmunds states that he has been making 
some experiments lately with most complete 
success, in what we think is a new and important 
application of electricity to domestic use. He, 
like many others, has suffered the inconvenience 
of having his gas and water service frozen daring 
the late severe weather. It occurred to him that 
a resistance, suitably protected, might be intro- 
duced into those pipes which were most exposed 
and least easy of access with flame or hot water 
or other ordinary method of thawing. He had 
a special wire made, in which the current was 
conducted through a highly resistant metal, in- 
sulated with a fireproof medium that was also a 
non-conductor of electricity.. The whole was 
enclosed in a metal tube, which could be drawn 
down to make a compact wire or tube that was 
externally a conductor of heat, but not of elec- 
tricity, thus preventing loss of current and elec- 
trolysis. The results were most satisfactory 
This ‘‘ thermic” wire was introduced into the 
waste pipe from a bath room at the north side of 
his house, which entered a fall pipe-some 20 feet 
from the ground, and which was easily frozen. 
On Saturday last tue thermic wire was introduced 
from the outside. At night a small stream of 


water trickling down, froze, forming an icicle 
some 12 inch. long and 14 inch. thick, completely 
blocking the waste pipe. The thermic wire hay- 
ing been previously connected with Mr. Ed- 
munds's electric light circuit, at 50 volts pres- 
sure, when current was turned on four amp3res 
flowed through it; andin four minutes a com- 
plete thawing was effected, and the waste service 
was cleared. This is a method of thawing 
which might be worth the consideration of gas 
and water companies; certainly it is one that 
highly merits the attention of prudent house- 
holders. 


Anelectric trolley tricycle is being built at 
San José, Cal., to be used to pace bicycle record 


breakers. It is the invention of Wilbur J. 
Edwards, the well known racing man, who was 
the Pacific Coast champion of two years ago. 
The object of the invention is to provide a 
mechanism which is especially e.dapted as a pace- 
maker to be used in trials of speed for bicycles 
in connection with that of wind-break or shield 
which will protect the rider from the resistance 
caused either by the direct wind blowing against 
him or the current formed by Lis own rapid 
speed. 


* Electrical Review, London. 
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NOTES ON RECENT ELECTRICAL EN - 


GINEERING DEVELOPMENTS IN 
FRANCE AND ENGLAND*—II. 


OF THE LOAD FACTOR IN CENTRAL 
STATIONS. 


All central station people have known for 
years that the most profitable consumers were 
those who used their lamps for the greatest 
numberof hours. 

In other words, that the net profit due to a 
consumer was largely dependent upon the rela- 
tion between bis average load and his maximum 
load, which Mr. Crompton in England has aptly 
called tbe “load factor.” Yet, while apprecia- 
ting this fact, central station companies make 
their rates dependent upon the kilowatt hours 
used, and independent of the maximum kilowatts 
used. 

Mr. Arthur Wright, at Brighton in England, 
deserves tbe credit, as far as I know, for having 
first given commercial recognition to this load 
factor of the consumer. Mr. Wright supplies 
each consumer not only with a meter which reg- 
isters the kilowatt hours used, but also a second 
meter of simple construction which registers the 
maximum kilowatts used at any time during the 
month, and the dircount which the consumer 
gets is very largely due to the relation between 
his average and bis maximum kilowatts. 

Suppose that there are two customers con- 
nected to a central station and that the monthly 
readings show that each has nsed 900 kilowatt 
hours. By the neual practice in this conntry the 
bill would be the same, yet one bill may be due 
to the use of one and one quarter kilowatts for 
twenty four hours per day and for thirty days 
per month. and the second bill may be due to 
the use of 80 kilowatts an average of one hour 
per day for thirty days per month. That 1s, the 
first bill may be due to a steady load, such as a 
few lamps in a basement of a hotel ora ventil- 
ating fan, while the recond bill may be due to a 
larger load of lamps used only occasionally, asin 
an office building or an electric elevator requir- 
ing 30 k. w. for a few seconds to start it up, and 
after starting requiring only 15 K. w. 

With the same 900 K. w. bours per month for 
the two cases, the central station company should 
charge at least five times as much for the case 
having the elevator and small load factor as in 
the other case. 

It is a fact not generally appreciated that in 
any central station the cost of producing a 
kilc watt hour can be divided iuto two portions, 
one of which, such as interest on cost, deprecia- 
tion, salaries, a small part of the labor and coal, 
vary with the kilowatt capacity of the plant, 
that is proportionally to the maximum load, 
and are independent of the number of kilowatt 
hours produced, and the other portion of the 
cost of producing 1 k. w. hour represented by 
the larger portion of the coal, labor, water, eto., 
is dependent upon the number of kilowatt bours 
produced, and is independent of the maximum 
load. 

The fact about this matter which is least appre- 
ciated is, that the portion of the total cost of 1 
K. w hour produced, which depends upon the 
maximum lcad, is about two-thirds of the total 
cost, and the pait dependent upon the output is 
only about one-third. 

In a modern central station 1 K. w. of its 
capacity represents about $800 invested. Con- 
sider the two consumers cited above. Both loads 
are in use at the time of maximum daily load. 

For tbe elevator, the central station has to pro- 
vide an investment of $9,000, for the ventilating 
fan $875. Assuming interest, depreciation and 
similer «baiges at 10 yer cent., we bave $900 to 
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deduct from our gross earnings in the elevator 
case before we reach net profits, and $87.50 in 
the other case. 

Suppose we get 10 cents per kilowatt hour in 
each case, and that the cust of production inde- 
pendent of general expenses, interest, deprecia- 
tion, etc., is 50 per cent. of the gross receipts, 
ete. This would mean that if we get 10 cents for 
each kilowatt hour in both cases our gross reve- 
nue would be $90 per month in each case, and 
gross profit $45 per month, or $540 per year, in 
each case. But in the elevator case we have in- 
terest and depreciation charges of $900 a year, 
and hence have actually lost considerable 
money in supplying this customer, while in the 
other case we have made a net profit of over 
$500 per annum. 

We would have to charge more than ten times 
the rate per kilowatt hour to the elevator that 
we charge to the ventilating fan to make the 
same net profit on $1 of capital invested. 

This load factor is a most vital question, and it 
is the difference in load factors in English and 
American central stations which makes storage 
batteries cummercially possible there and im- 
possible here. 

The average load factor of au English central 
station is less than 15 per cent., and even in 
Loudon in December it is only 33 per cent., 
while in most American cities the load factor 
which averages 40 per cent. will in December in 
many cases be above 50 per cent. 

This difference is due slmost wholly to our 
motor load, which is an almost unknown quau- 
tity abroad. With u 15 per cent. load factor a 
storage battery may pay, but not with a load 
factor of 40 per cent., expecially when the load 
factor in our central stations is rising each year. 

If central station companies would offer such a 
discouut due to load factor as to warrant an in- 
dividual custumer’s installing at his own expense 
a storage plant which he would charge at the 
minimum rate per kilowatt hour by a steady 
current for twenty-four hours per day, and then 
used this stored energy to supply his occasional 
demands for an occasionally very large rate of 
energy. I believe itis possible that the central 
station companies, the sturage battery companies 
and the consumers might all derive a profit from 
thearraugement. I have no doubt that à central 
station comprny could afford to make a rate of 
4 cents per kilowatt hour for a continuous 
service night aud day, aud make a satisfactory 
profit, while it would surely lose money in sup- 
plying an elevator, such as described above, 
even at 15 cents per kilowatt hour. 

I believe that the following schedule of rates 
fairly represents the charges per kilowatt hour 
that should be made to customers of various 
load factors : 


nate Kesultant gross in- 


Load Factor, werk. W. | come per annum 
hour in cents. per k. W. of plant. 
| 

5 30 : $181.40 
10 20 175.20 
15 lb | 210.24 
20 13 227.76 
25 11.2 | 245.28 
30 10 262 80 
af) 9.2 281.0% 
40 8.5 27. 81 
50 7 306. 60 
680 6 315.36 
70 5.2 $25.00 
40 48 336.38 
wo 4.4 346.89 
100 4 350.40 


THE HEILMANN LOCOMOTIVE. 


In France I examined what I considered the 
most important electrical engineering develop- 
ment of all that I saw. It wae the Heilmann 
electric locomotive. 

The locomotive I saw was the first one built, 
and was not in service when I was there. It had 
run 2,200 miles commercially, however, and as a 
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result of the performance of this first locomotit 
which was 600 m. P., there are now buildiug tw; 
locomotives of 1,500 H. P. each, which it is ei. 
pected will go into commercial service abont 
June next. 

The entire weight of the locomotive is 114 lonz 
tons; that is, about 15,500 pounds per driving 
wheel, which is about the same as our standari 
practice in this country. With a tractive cof. 
cient of .2 this means a draw bar pull of 50.00 
pounds, and assuming friction at six pounds per 
ten, we find that 50,000 diaw bar pull wool 
enable us to pull 1,900 tons on a one percent, 
grade at alow speed. say 15 miles per hour, aud 
would give us ample draw-bar pull for handling 
a 200 ton train at any speed thus far seriously 
discussed. 

The steam engine is compound, well-balanced 
and directly coupled on its shaft is the electric 
generat. r. A four-pole single reduction motor 
of the iron-clad type is geared to each of the 
eight axles, and the motors, which are series 
wound, are in multiple with each other across the 
brushes of the generator armature. As the 
motor field must have a fair degree of saturation to 
prevent «parking when the locomotiveis running 
light and pulling no train, it will be evident thst 
under all cperating conditions the motor fields 
are constant and fully saturated, which make 
them entirely tparkless. The field of the gen- 
erator is separately excited by means of a small 
auxiliary engine and constant potential dynamo, 
which also supplies the electric lights needed. 
The main engine has a fixed cut-off at the mos 
economical poirt, say one-quarter stroke, and its 
speed is adjusted by the throttle. 


The engine in practice is varied in speed from 
perhaps 50 tu 500 revolutions, and the strength 
of the generator field from zero to its maximum 
strength. It will be noticed tbat all steam used 
is used expansively at a fixed cut-off, and Mr. 
Heilmann lays great stress ou this, although ! 
myself would prefer an automatic engine running 
at a constant speed, and I believe that he would 
if be could get as good ones abroad as we can 
in this conntry. For starting, an almost unliw- 
ited torque is secured by gradually increasit 
the generator field strength and speed, 
which sends a current through the motor 
rising smoothly from zero to tbat current suf- 
cient to start the motor armature. If we Heare 
the field fcontroller and throttle in this initial 
position, our train will start smoothly. and will 
continue to move slowly, using the full current, 
bnt producing the current with about 50 volts or 
one-tenth of the full voltage, and we will be pro- 
ducing this power, about one-tenth of that 1e 
quired at full speed, by a steam engine using 
steam ex pansively instead of, as in the steal 
locomotive, full stroke. But of course We de- 
sire to accelerate the train rapidly, 80 We keep 
on manipulating the field controller and throttle, 
until we finally have the engine driving the Fer 
erator at full speed in a field of full strength. 
which will of course represent the full power e 
the locomotive. When we reach a grade reduit 
three times the torque required on the level. ¥ 
weaken the field to one-third of its full strength 
We willthen move up the grade at about onë 
third of the speed on the level while using the 
same power as was required on the level. l 
It will be noticed that under tbe electrical a 
rangement on this locomotive the electri¢ 
energy is used in such a manner that its Y° tage 
is varied in proportion to the speed desired, 82 
the amperes are in proportion ,to the tora" 15 
quired, so that the electrical energy produced j 
utilized in the most efficient manner posible. ald 
An electric locomotive of this kind "° b 
probably cost for the first few about 830.000. a 
being equipped with a 1,500-horse- power boiler? 


our best marine type and one of our best 1110 
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matic cut-off compound engines directly coupled 
to a modern multipolar generator. I believe 
that a locomotive of this type could be built 
which would be able to pull 50 per cent. more 
weight than any of the present steam locomo- 
tives, and that it could pull the same weight at 50 
per cent. higher speed. I think this type of 
electric locomotive is the stepping-stone between 
the steam locomotive and the electric locomotive 
operated from a distant central station. 


A Method of Determining the Eddy Current 
and Hysteresis ‘Losses in Direct Current 
Armatures. 


BY A. W. K. PEIRCE. 


By running a direct current machine as a 
motor, unloaded, at its proper speed and degree 
of magnetization, the input to the motor arma- 
ture gives a measure of the above losses plus 
the friction of the bearings, brushes, ete. To 
eliminate this friction loss, the hysteresis and 
eddy current loss may be separately determined; 
the method usually employed is to run the arma- 
ture at a constant speed in a frame whose mag- 
netizing coils are adapted for separate excitation 
by means of another machine run as a motor. 
On measuring the input to the motor at various 
stages of the magnetization of the driven arma- 
ture from zeroto the maximum desired, the above 
losses plus the various losses in the motor are 
found. Assuming that these losses are constant 
(except the C*R, which may be calculated and 
allowed for), the difference between a reading 
taken at any particular stage of magnetization 
and that taken at zero magnetization will repre- 
sent the losses due to eddy currents and hys- 
teresis in the driven armature for that particular 
magnetization. This magnetizaticn is calculated 
from the E. M. F. zenerated in the driven arma- 
ture as measured by a voltmeter connected to 

the brushes. 

The assumption that these various losses in the 
driving motor are constant is hardly allowable. 
It may, if alarge motor be used, be such that the 
difference between the various readings is small; 
but in this case the liability of error in deter- 
mining the comparatively small difference be- 
tween comparatively large readings is great. If 
asmall driving motor be used, the liability of 
such error is much reduced; but new sources of 
error appear; the total tension of the driving 
belt, consequently the pressure on the bearings 
of both machines, and the amount of the belt 
creep are much increased, and the increased 
armature reaction of the driving motor causes 
its field to vary both in distribution and amount, 
thus varying its internal armature losses. 

It is true that these variutions may not amount 
to more than. five or six per cent., and an error 
of this amount in determining a loss which only 
affects the efficiency of the machine by four or 
five per cent. is not serious; but the writer has 
devised amethod of making these same measure- 
ments in which the sources of error above out- 
lined du not exist, and as it requires as little or 
less Manipulation, presents it as being superior 
tothe method just described. In this method 
the arrangement of the driving and driven ma- 
chines is the same as described, except that it is 
more convenient to use a series motor as the 
driving machine, although any will do. 

The procedure is as follows: 

The E. M. F. applied to the driving motor 
should be varied (by a rheostat connected in 
series with it) until the speed of the driven 
armature holds steady at the desired amount, 

the magnetization of the driven machine being 
zero. The current and E. M. F. at the terminals 
of the driving motor are carefully noted; a cur- 
rent is then sent through the magnetizing coils 
of the driven machine, and the resulting field, 


by putting extra load on the driving machine, 
slows it down. 

An E. M. F. is now applied to the armature ter- 
minals of the driven machine slightly greater 
than and opposite to the E. M. F. generated 
therein. The obvious result is that a current will 
flow through the winding of this armature which 
will tend to drive it as a motor, and the applied 
E. M. F. may be varied until the current flowing 
will exert just torque enough to balance the load 
due to the hysteresis and eddy current losses, 
leaving the driving motor to furnish the balance 
of the power required. This will evidently be 
just exectly the amount it was called upon to 
furnish when there was no current in the mag- 
netizing coils of the driven machine, and the 
point at which this condition is reached will be 
indicated by the return of the speed and the cur- 
rent and E. M. F. of the drivivug machine to their 
original values as previously noted. 

Under these conditions the input into the 
driven armature, which should be noted, is equal 
to the loss in that armature due to the eddy cur- 
rents and hysteresis at that speed and degree of 
magnetization plus the CR of the armature 
windings. Jn a well designed machine this CR 
will prove to be so small that it may be neg- 
lected, but it may readily be calculated and sab- 
tracted if desired. 

The magnetization of the armature may be 
calculated from its counter E. M. F.; the applied 
E. M. F. a8 read is so very nearly the same that 
its values may be taken. 

For any other magnetization the above process 
would be repeated until a sufficient number of 
observations are made to allow the core loss 
curves to be platted. 

The advantages of this method over that first 
given are, that the load on the driving motor and 
its speed being the same at all leadings, its losses 
of all descriptions are constant. The instruments 
used to indicate its condition of load need not 
be accurate, or even calibrated at all, as their 
readings are necessarily the same; the only ac- 
curate instruments required are two, a voltmeter 
and an ammeter, and the product of their read- 
ings gives the desired results directly, or at 
most only a very slight subtraction (C*R) is 
made. 

A few hints regarding the making of tests of 
this genera] character may be in order. 

Never depend for the readings of the speed 
(revolutions per minute) or any form of speed- 
counter or similar device which requires a lapse 
of time for its operation. Always use some form 
of direct-reading tachometer or other cen- 
trifugal indicator, which will give at any instant 
the rate of revolution, as that is what is required, 
not the number of revolutions which may occur 
in a given time. 

Always wait before reading the other instru- 
ments until the revolution-meter indicates not 
only that the speed is that desired, but that the 
machine is steadily running at that speed; for if 
the speed be increasing, the driving machine is 
furnishing not only the power required to over- 
come the losses, but in addition is providing the 
power represented by the acceleration of the 
moving parts; conversely, if the speed is falling, 
a part of the power required to drive the ma- 
chines is furnished by the reduction in the veloc- 
ity of the moving parts, and any readings of the 
power supplied to the motor will give results too 
great or too small respectively. This is obvious 
enough, but isa point very frequently neglected. 

When a metor is run with its armature termi- 
nals connected directly to the supply mains, the 
effective E. M. F. which is driving the current 
through the motor armature is only the differ- 
ence between the E. M. F. of the mains and the 
counter E. M. F. of the motor armature. Now as 
this effective E. M. F. is small compared with the 


total (applied ), slight variations, even if not more 
than 1 per cent. or so of the applied E. M. F., 
will vary this effective E. M. F., consequently the 
armature current in a very much greater pro- 
portion, especially if the moving parts of the 
machine have considerable inertia so that their 
speed does not respond readily to the variation 
in the motor torque due to the variable current. 

On account of the above condition it is often 
difficult to make accurate readings of the cur- 
rent taken by such a motor. 

If this is the case, it is only necessary to in- 
crease the E. M. F. of the supply and insert a 
resistance in the motor armature circuit, so that 
the drop in the resistance is about the same as the 
drop through the water; in other words, if the 
motor is wound for 115 volts, run it on a 280 volt 
circuit and cut down the k. M. F. on the motor to 
115 volts (or whatever is required) by inserting 
sufficient resistance. 

Under these circumstances, the difference be- 
tween the applied and the counter k. M. F.’s is 
considerable, and slight variations in the applied 
E. M. F. bave a correspondingly slight effect on 
the current. 

The employment of this plan of steadying the 
current will often save much time in making 
tests, and will contribute largely to the accuracy 
of the results. 

It is hoped that the above rather desultory 
remarks will prove of interest to those who have 
had occasion to make core lose tests, or have 
attempted to reconcile and use the results of 
such tests. 

Scranton, Pa. 


THE WELSBACH LIGHT. 


Discussion of This Topic at the Cleveland 
Convention. 


Mr. Gardener—In the city of Pittsfield there 
are at the present time about 250 of these burners 
in use. I understand that more have been or- 
dered, but the agent has not been able to supply 
them. A dentist in Nerth Adams was operating 
upon a patient under the light of a Welsbach 
burner, when the lamp exploded and imbedded 
pieces of glass in his cranium. I immediately 
investigated the subject, and found that he was 
no longer using it. We had a customer who was 
using our lights in his store and workshop, and 
he substituted the burner iu his store but not in 
the workshop, the reason being that the hammer- 
ing of his workmen on the benches caused a 
vibration which would gradually shake the mantel 
to pieces. 

Mr. Edgar— We have had as much experience 
as any other city. but to sum up a long story I 


will say that the burner is gradually disappear- 
ing. I put one in my house two years ago. At 
first it saved considerable gas and gave a beauti- 
ful light, and the first outfit of mantels lasted 
over two -years. Since that time the mantels 
have gone to pieces very fast, and my gas bills 
are larger than they ever were with the old 
burner and I do not think we are using any 
more light. We have just completed a contract 
with a large store which is going to take out the 
Welsbach and put in our lights. We have a 
letter from a drug store, stating in emphatic 
terms what the proprietor thinks of the Wels- 
bach— often when his store door opens the man- 
tel breaks from the draught of cold air. We are 
naturally prejudiced against the burner and want 
to see the thing disappear; but, leaving that out 
of consideration, I should say the burner is losing 
ground in Boston within the last six months. 

Mr. Cairnes—In Memphis we became very 
much alarmed. They displaced probably 1,500 
to 2,000 lights in from 80 to 60 days, and no 
amount of argument could stop the stream of pop- 
ular favor in the direction of the Welsbach, and 
we sat down and mused over the possibiiities of 
an assignment in the near future. Thut was 
about a year ago. I presume we have back from 
50 to 60 per cent. of the patrons we lost by the 
burner, and I have assurances that we will get 
back as much as 25 or 80 per cent. more within 
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the next two months. They have lost ground in 
Memphis as rapidly as they came in favor. 

Mr. Burleigh—For what reason have they lost 
favor? | 

Mr. Cairnes—The fact that the longer they are 
used, the more objectionable the light produced 
becomes; and in like proportion the greater 
amount of gas is consumed as the burner begins 
to be used. 

Mr. Seely—I do not think it is a very serious 
menace to the electric light business where people 
are at all discriminating as to the character of 
light they get. In smaller towns people are not 
as discriminating as they are in larger cities. It 
seems to me that one of the things the local com- 
panies want to do is to maintain better service 
themselves. One of the reasons that encourage 
the use of the Welsbach burner is that in some 
places the service of the electric light companies 
is irregular. i 

Mr. Peck—Onur station in Brooklyn is almost 
entirely given to arc lighting. I noticed some 
four months ago that about 25 large stores used 
the Welsbach burner. I noticed the same stores 
a week or two since and discovered that 10 out 
of the 25 have gone back either tu simple gas or 
the incandescent light. 

Mr. Armstrong—This is very encouraging to 
us. The fact of the matter is that the electric 
light is a luxurious light, and it will compete, 
perhaps, with gas in larger quantities, but it will 
not with the small consumer. That is the thing 
we must face. The practical difficulty is that it 
does not pay us to supply very small consumers; 
it does not pay fur the installation, the meter and 
all that. I aw pleased to hear from Memphis 
and Boston as to what has been the history of 
this thing; but so far as our incandescent busi- 
ness is concerned it has been and is now a very 
serious problem. We lost during the last quarter 
75 customers, and we do not see any cessation to 
it. I hope to report by next year that the num- 
ber has been diminished in accordance with the 
statements made frum other cities. 

Mr. Stetson —1 know a town a little north of 
Boston where I heard the manager say if he 
could haye seen the Welsbach burner before he 
bought his electric light plant—he manages both 
wings of the service—he never would have 
troubled himself about the electric light plant, 
and is only hoping that the municipal lighting 
scheme would come along aud buy his plant. 
You cannot compete with gas in small towns 
under 26,000 inhabitants. In the larger cities 
the electric can hold its own. I find the greatest 
annuyauce in our community to come from the 
multiplication of the oil wagons. The Standard 
Oil Company has put up a very large tank hold- 
ing thousands of barrels of oil, aud they ruu out 
waguus just as the milk peddler does; and as our 
cities in the East are largely composed of people 
working in factories, there is no hope of our 
trying to get avytbing out of them with the 
electric light. If we could only increase our 
product we could decrease the cost; Lut there is 
no hope of this in those communities. 

Mr. Corriveau—I do not think there ought to 
be much alarm felt about this Welsbach burner, 
or what we call in Montreal the oil light. I do 
not think there is a city in America which is pro- 
vided with so many of these burners as Montreal 
at the present time. They have had them about 
a year and a half, and several thousand of them 
are in use; but I am pleased to state that to my 
personal knowledge eight or ten large stores 
have gune back tu the electric light, and the 
reason is that they sre completely .displeased 
with the burner on account of the breakages of 
the mantel uud the bai color of the light, and 
I believe it will only be a short time before this 
will be general. 

Mr. Francisco — We had a customer who put in 
the Welsbacn, aud after using it a month re- 
turned to the electric light. I asked the reason, 
and he said I haa abont 200 of those bu: ners and 
I wanted to sell them; but I do not propose to lose 
ou my own light the profit made on those burners. 


That Allegheny Plant. 


New bids have been opened for the lighting 
plant at Allegheny, Pa. The contract was snp- 
posed to be safely awarded to the Western Elec- 
tric Company, but it seems their bid was defect- 
ive, not covering the foundations as required by 
the speciticatious. . 

The latest Westinghouse bid is neaily $6,000 
below their original bid of $16,385, and the new 
bid includes foundations, which the original did 
not. It is also $4,250 below the Western Elec- 
tric's only bid (of Ball engines) with founda- 
tious, $14.500, aud $2.750 below the Western’s 
bid. which received the first award, $13,000. 


THE NEW YORK BOARD OF FIRE UN- 
DERWRITEBRS. 


On Wednesday, March 6, the Committee on 
Electricity of the New York Board of Fire Un- 
derwriters met at their rooms to discuss the sub- 
ject of Attix wire. The question at issue as to 
whether the Attix wire should be regarded by 
the inspectors asa conduit within the intent of 
the rules of the National Electric Light Associa- 
tion and the Underwriters’ Association for Elec- 
trical Constraction or not. It seems that Prof. 
Henry Mortvo had passed upon this wire in the 
following terms: 


STEVENS INSTITUTE OF TECHNOLOGY, 


Hoboken, N. J., May 21, 1894. 
WM. A. ANDERSON, ESQ., 


Sup’t New York Board of Fire Underwriters. 

Dear Sir: In reference to the sample of Attix Insulated 
Wire sent by you April 21,1 would report that portions, 
of it have been under test ever since they were received 
in water, in air saturated with water, and imbedded in 
plaster. 

In no case do they show any deterioration or loss of in- 
sulation, the latter beling at this time over twenty 
megohms per mile, whichis more than sufficient in prac- 
tical use. 

This insulated wire in my opinion can, therefore, be 
safely used imbedded in plaster or inclosed in moulding. 
Very truly yours, HENRY MORTON. 

P. 8.—I regard this Attix wire as equally safe with a 
wire tnclosed in the waterproof paper tubes heretofore 
approved. H. M. 

Installations had been made of this wire which 
according to the letter of the rules did not con- 
form to the requirements and had been rejected 
by the inspectors of the Bureau of Electrical 
Inspection, to which organization a number of 
very prominent insurance companies belong, 
and they consequently declined to assume the 
risks. ‘The meeting was called to determine 
whether or not, within the meaning and intent of 
the rules, the Attix wire wasa conduit. The 
New York Board of Fire Underwriters, or rather 
their committee having this subject in charge, 
held through the endorsement of Prof. Morton 
that the Attix wire didcome within this meaning. 
The Bureau of Electrica! Inspection, through 
Mr. Geo. W. Hoyt, Deputy Manager of the 
Liverpool and London and Globe Insurance 
Company, dissented from this view. 

In addition to the Committee on Electricity, 
there were present by invitation a rumber of 
experts, among whom were Prof. Henry Morton, 
Prof. W. A. Anthony, Edw. H. Johnson and 
Messrs. Attix, Habirshaw, Stieringer, Godfrey 
and Perry. 

Prof. Morton was first called to the witness 
chair, and. in reply to questions from the presi. 
dent, stated tha: the Attix tube was a Habirshaw 
wire covered with a protective covering of 
braided material which was non-intlammable and 
afforded a good protection against mechanical 
abrasion. It would repel moisture, withstand 
the chemical action of plaster and cement, of- 
fered a high insulation resistance, and while it 
would not repel nails, etc., tc the same extent as 
an armored conduit, was, in his opinion, the 
equivalent of a conduit, and better in some re- 
aspects than au armored conduit, in that it did 
not have a conducting Coating. The president of 
the committee in speaking of the Attix 
wire had called it a tube and Prof. Morton 
held that ıt was a tube—thus endeavoring 
to bring it within the rules covering the in- 
stallution of interior conduits. Mr. Hoyt maiu- 
tained that it was not a tube and hence could not 
come under this head, and that even if it were 
regarded asa tube the installations in question 
did not come within the requirements for con- 
duits, which state that the conduit should be in- 
stalled first and the wires drawn in alterwards, 
or come within the meaning of the section which 
states that the object of a tube or conduit is to 
facilitate the insertion or extraction of the con- 


ductors.” 


A member asked Prof. Morton to define the 
meaning and province of a conduit as provided, 
but the chair ruled that the committee was be 
ter competent to decide this question. Mr. Hoyt, 
in reply to this ruling, stated that if the commit. 
tee intended to amend the rules so as to give 
them an entirely different meaning from thst 
which they now had, he,had nothing further to 
88y. 

Mr. E. H. Johnson being called upon for 
some remarks, paid a high tribute to the quality 
of Attix wire, but claimed that it did not and 
could not meet the requirements of a conduit. 
He had been endeavoring for years to improve 
the quality of interior wiring, and had fou 
that the best he could do was none too good. He 
differed with Prof. Morton that the metallic 
armor was in any case a disadvantage. It wasin 
facta great safeguard, since if a nail penetrated 
the insulation to the wire it constituted ssbort 
circuit which made itself manifest at once instead 
of remaining a menace to the building forever 
afier until the latter burned down. 

Prof. Anthony took very much the same 
ground, maintaining that the Attix wire was not 
a conduit—it was not a tube, and did not in any 
way meet the requirements of a conduit. 

Mr. Perry asked Prof. Morton how the Attix 
wire differed generically from any other wire 
having more than one insulating layer. The 
reply was that the outside covering was sufi- 
ciently strong to offer great resistance to me- 
chanical abrasion. Mr. Perry then said, “You 
would then consider any wire that was taped or 
braided so as tu resist mechanical abrasion asa 
conduit?” * Yes,” said Prof. Morton, it 
would in my opinion be equally good.” 

This question, which is as yet by no means set- 
tled, is likely to assume very important propor- 
tions before the matter is ended, and both wire 
manufacturers and underwriters are awaiting the 
outcome with intense interest. 


London Notes. 


(From our London Correspondent.) 
Propagation of Magnetization Iron. 


A brief abstract of the paper by Dr. J. Hop- 
kinson, F. R. 8., and E. Wilson, read before the 


Institution of Electrica] Engineers on Feb. 21. is 


here given: 

The paper deals with the same subject as was 
dealt with by the same authors at a meeting of 
the Royal Society ou May 31, 1894, but the ex- 
perimental work was carried out with larger ap- 
paratus. It has, of course, been long known 
that in electro-magnets with salid cores currents 
are induced in the solid iron when the magnet- 
izing current is reversed, and that these currents 
for a certain time retard the development of 
changes in induction. The length of time that 
these currents exist will be surprising to many. 
In the experiments shown, a magnet pf 12 inches 
diameter was used, and exploring coils were 
buried in its substance. These showed how the 
change in induction occurs extremely rapidly 
near the surface of the magnet, less rapidly # 
some depths, and slowly at its center. With cer- 
tain maguetizing forces it takes-as much 48 four 
minutes before the change at the center of the 
core attains a maximum. The application of the 
results to magnets with cores of other sizes ¥# 
pointed out, and conclusions were drawn s 
the appropriateness of general practice in regar 
to the sizes of wires or plates used in ran“ 
formers. The experiments were made in part 
with the reversals of current in the magnetizing 
coils, and in part with the currents of 8 alow 
alternating character. The slow alternating our 
rents were produced by means of a liquid re 
verser substantially similar to one which 8 
described by Professor Ewing. 
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Report ofthe Committee on Data.” 


Mr. President: 


The information contained in the tabulated re- 
port submitted herewith while recording data 
from fewer places than usual is believed to con- 
tain correct information and more than usual de- 
tail. Certain classes of equipment are not re- 
ported in sufficient numbers to warrant correct 
averages, but every central station manager will 
find in the table a style of equipment sufficiently 
like his own to enable him to compare results 
with at least a few others who are similarly 
equipped. The table contains reports from 
twenty four stations using coal as fuel. The 
highest economy is shown in report No. 22, 
where 262 watts are generated from one pound 
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tious generating over 5,000,000 watts in 24 hours 
we have 147.5 watts per lb. of coal, or a produc- 
tion of one electrical horse-power for four lbs. of 
coal on a basis of the efficiency of the generating 
machinery as stated in the last report by this 
committee. 

Previous reports by this committee have been 
criticised as inacourate and incomplete, and an 
attempt has been made in the work here submit- 
ted to improve it in both these particulars. From 
the first the results of this work have been handi- 
capped by reports from the central stations in- 
correct, incomplete and based upon a variety of 
testing instruments constructed without any ab- 
solutely uniform standard. And again many 
central station managers do not wish to have 
their work made public, and in order to get at 
the results secured by these people, the infor- 
mation has previously been furnished to the 
committve, through your secretary, in such a 
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the central station managers in their locality a 
much more valuable report can be made. 
H. M. Sweruanp, Chairman. 


DISCUSSION. 


Mr. W. R. Gardener—I consider a paper of 
this kind of very great importance to central 
station managers. In this paper the committee 
have gotten down to facts—there is no theory or 
fancy. Itis made up of reports received from 
central stations and is worthy of careful study. 
The principal items of information given us by 
the reports are the equipment of the stations 
represented and the number of watts produced 
per pound of coal. I think it would be well that 
the valuable work of thiscommittee be extended 
so as to give us other items that enter into the 
cost of developing energy aside from that of 
coal. To give you an idea of what I mean I will, 
with your permission, read to you the results of a 
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R EQUIPMENT. PRODUCTION. FUEL. 
2 ENGINES: BOILERS DYNAMCS. ARC CIRCUIT INCANDESCENT. POWER. 2 WHOLE waits 
č 85 söz 8 = = z e z 2 5 AMOUNT PRO- 
SH . 25 Si oss „ a HEP 2 oa EERE 2 ap BE muu de mete samp ano amabe oF fue. 
z 3 g 285 5 22 f? 8 27 22 2 8 3 2 7 Fa $2 8 23 “wi. oor ONE DAY. OF COAL. 
22 A 17 A 937 Mukipolar RS 7670 124.9 24 22.967,952 30 22.957.952 87.358 262 14 Soſt Coal, % Hard Screenings 
1 B&F C&D Con. & Bipol. 10 8145 24 1.954.830 224 1130 24 6.128.630 50 5090 13 325.000 63 8.408.440 46.709 180 Hosking Screenings. 
9 B Cc Multi., Alt., &c. 10 2387 13 5.896.081 24 2.434. 500 500 2.322.750 10.653.331 50.884 177 Run of Mines, Alabama. 
15 F C Are, Alt. 6.8 47 4 1.278 66.4 1010 15 67.064 997.238 5.460 182 Georg: s Creek, Cumberlaud. 
8 E 27% C Alt. & Con. 10 1000 12 120.000 37 1100 13 529.100 15 649.100 3.700 175 Cumberland. 
B X 42.4 1142 231 1,125,765 , 
18 FX 32.7 C 113 Alt. & Con. 6.7 7000 8 355.144 705 1172 24 1.983.024 80.3 325 10 260.170 15 4.313.846 24 750 174 Pennsylvania Soft Coal. 
65-2 548.2 16% 589.743 
12 B B 8.4 Are. 9.5 48 14 10.552.752 10,592,752 62.000 170 Soft Coal. 
2 BEZ 15.5 A Various. 9% 4802 12 6,600,000 150-2230 24 7.920. ae 3 7 9 5 10 15,878,250 50 tous. 158 Slack and Nut. 
16 E C Arc. Alt. by Meter 246,009 580,000 948,009 1,774,000 150 Pocahontas, Soft. 
3 CX 24 C | 10.5 Various. 6.8 2275 14 7,042.426 7,042,426 50. 238 140 Babylon Pea. 
10 BF 236 B 11.34 Alt., Bipolar. 9.8 50 12 1.817.255 137 1130 24 3715.200 36 535 24 465.000 30 5.997.456 45.000 133 Illinois Washed Pea. 
2 CX AC Alt., Bipolar. 68 1.779.051 37 164 337.930 10% 190,000 30 2,806,981 21,203 132 George's Creek. Cumberland. 
17 BE C Alt., Bipolar. 6.8 7 357.000 40 1200 14 672,050 l 60 1,029,020 8,co> 128.6 Coaldale, Bituminous. 
19 F C Alt. 6.8 1100 5% 43.010 27 1100 7% 3 60 267,410 2.200 121 Pocahontas, Cumberland. 
3 AY 18 C 8.8 Alt., Bipola- 10 Meter 24 1,990,000 Meter 24 90,900 24 950,000 3,849,000 35.322 108 Michigan Run of Mines, Poor. 
20 F C 9.02 Various. 6.8 6500 87 367.333 100 240 16 384.000 845.333 8.131 tog. Cumberland and Hard Ser'ngs. 
11 A Various. 6000 116 24 15 16,704,000 164,090 100 Buckwheat, No. 1 and 2. 
4 A Various. 10 3472 24 833.250 339 117.5 24 3.823.600 23 1060 24 584.6490 15 5.24.50 60.283 86 Illinois Lump and Nut. 
7 F C 7.58 Alt. ö 68 1150 7% 56.840 24 1040 7x 105.560 30 162.402 1,963 83 Second Youg’y, Nut. 
6 F C Alt. 6.8 651% 35.700 16.75 2009 8 268.000 5 3916 6.5 127.269 30 530,996 6,583 80 Indiana Slack. 
5 GX A Con. & Mult. 180 1166 24 2,016,005 2,016,000 25,600 78 Illinois Nut. 
11 10 50 1,500,000 3 i ; 5 a 8 32 550 14 509,850 6,008,850 386.750 69 Soft Slack. 
23 BEX A 160 1000 16 1,640,000 | 30 1,640,000 42.000 44 Indiana Block. 
24 F C 6.3 Various. 10 So ea. 12 1.104.250 112 1120 12 1.505. 280 45 223.5 18 181,035 30 2,799,565 1 30 15 S 


CLASS A. Boiler Room: Horizontal Water. tube boilers feed through 
hesters by steam or power pump: hand firing. Engine Room Triple Ex- 
pansion Condensing Engines. Dynamo-on Engine Shaft. 

‘CLASS B. Boilers Vertical Water-tube , economizers, feed as A 
fring. Engines. Corliss Compound Condensing. belted to jack shaft. 


Hand 


of coal, the plant furnishing nearly 23.000. 000 
watts during 24 hours, the equipment being 
triple expansion engines with dynamo on the en- 
gine shaft, and horizontal water tube boilers 
with heaters, without economizers, the firing 
boing done by hand. This result is secured from 
one-half each soft coal and hard screenings. An 
examination of this raport proves it to be a high 
average for 24 hours, as with an evaporation of 
9.87 lbs. of water per lb. of combustible, and a 
water consumption of 17 lbs. per horse-power, 
allowing 10 % non-combustible in the coal, and 
taking the efficiency of the generators as stated at 


9.37 X 90 
85 %, we have 5 * 746 X 85 = 314 
watts produced from one pound of coal. This 


average is much nearer the theoretical efficiency 
of a modern steam plart than any report previ- 
ously received by this committee. 

Taking an average of the ten reports from sta- 


* Read at the Cleveland Meeting, February 21, 1895. 


EQUIPMENT. 


CLASS C. Boilers. Horizontal Tubular, feed as A. Engines, Simple 
Corliss ar slow speed, condensing, belted to jack. 

CLASS D. Boilers, Upright Tubular, feed as A: 
Corliss, Nan condensing. l ; 

CLASS E. Engine. High Speed Compound Condensing, belted direct. 


Engines, Simple 


manuer that the committee were relieved of the 
responsibility of the exact source of the infor- 
mation furnished. This, in a measure, defeats the 
main object of the work. 


. . A careful review of this work for the 
past three years reassures this committee that 
the present method of securing data from cen- 
tral stations by individual effort on the part of 
the committeemen, with the understanding that 
the information is to be held confidential, meets 
all the requirements, as any manager can com- 
municate with the author of any report either 
through the committee or the secretary of this 
Association, and reports can be had in this way 
from many who are not willing to have their 
work made public. Several members of 
the present committee were unable to give the 
matter attention, and the table istherefore made 
from a limited number of reports. If the suc- 
ceeding committee could pledge its membership 
to secure at least twenty-five reports each from 


CLASS F. Engines High Speed Simple Non-condensing, belted direct. 
CLASS d. Engines, High speed Compound Non-condeusing. 

REF. X. Anv of the above non condensing. 

REF. Y. Belted to dynamo. 

REF. Z. Dynamo on the Engine shaft. 


test that has been made under my direction : 


Method of Operation. . ; 
The entire coal used durlog period of test was weighed, 
including that used for banking. The water was also 
welghed. 
The number of watt hours produced was found by am- 
meter and voltmeter readings taken as follows: 
Single phase alternating current. readings every 


30 minutes—watt hours produced............... 1,068,024 
Two phase alternating current, readings every 15 
minutes—watt hours produced.................. 1,126,765 
Street railroad, readings every 10 minutes—watt 
hours produced....... JJ Peri rote 589,743 
Arc lights, readings every 15 minutes—watt hours 
For. 8 855,144 
300 volt direct current power, readings every 15 
minutes—watt hours produced................... 260.170 
Total watt hours produced..................... 4,813,846 


Number of hours each class of service was ren- 
dered. 
Single phase alternating current from 8 4. M. 
Dec. 27 to 8 a. M. Dec. 28—totil run 24 hours 
Two phase alternating current from 8 a.m. Dec. 
27 to 12:15 m., and from 1 P. M. Dec. 27 to8 A. M. 
Dec. 28—total run... 
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Street railroad from 8 a. M. Dec. 27 to 10:80 P. M., 

and from 6 a. M. to 8 a. M. Dec. 28—total run.. 164 hours 
Are lights were run from 3:45 P. 1. Dec. 27 to 6:30 

A. M. Dec. 28—total run 1434 hours 
800 volt direct current power from 8 a. M. Dec. 

27 to6 P. M., and from 74. M. 08 a. M. Dec. 28 
* —total n... 10 hours 


My object was to find out the ratio of the dif- 
ferent items of expense to the whole. The dif- 
ferent items entering into the cost of developing 


energy I will class as follows: 

First, which I will call Cost of Steam (coal and water 
only). 

Second, which I win can Cost of Throttle of Engine: The 
above and wages of firemen, repairs of boilers, interest on 
boller room investment, fire and boiler insurance on 
same, depreciation on boilers, which I have allowed at 5 
per cent. za 

Tbird, which I will call Cost at the Switchboard: The 
above and wages of engineers, dynamo tender, mechanic 
and wiper, repairs electric plant, oll and waste, interest 
on steam plant, interest on electric plant, interest on real 
estate, insurance on entire building and contents. 

Fourth, which I will call Cost at the Lampor Motor 
Without Depreciation: The above and general salaries, 
office expenses, cost of carbons, giobes, insurance, inter- 
est, incidental expenses, incandescent lamps, law ex: 
penses, oil and waste, re, airs steam, repairs electric, re- 
pairs lines, taxes, wages, wiring and wiring supplies. 

Fifth, which I will call Cost at the Lamp or Motor In- 
cluding Depreciation on Total Investment (which I have 
placed at 5 per cent. This does not include drop in the 
lines from station to lamp or motor.) 

Taking the fifth, Cost at the Lamp or Motor Including 
Depreciation, as the total cost, I find that the cost of 
steam is 33.8 per cent. of the whole: 

That the Cost at Throttle of Engine is 6.8 per cent. more 
or 40.6 per cent. of the whole ; 

That the Cost at the Switchboard is 26.4 per cent. more 
or 67 per cent. of the whole; 

That the Cost at Lamp or Motor Without Depreciation 
is 15.7 per cent more or 82.7 per cent. of the whole ; 

That the Cost at the Lamp or Motor Including Deprecta- 
tion on Inve3tment, but not including any drop in line, is 
17.8 per cent. more, or 100 per cent., the original total cost. 


PERSONAL. 


Robert Burns Corey. 


The announcement that Mr. R. B. Corey is 
again actively engaged in the arc lamp business 
will be received with pleasure by his many 
friends who arescattered over the whole country. 

The widespread use of arc lamps on incandes- 
cent circuita really dates from Mr. Corey’s en- 
trance into the electrical field. and to his energy, 
perhaps, more than to any other single cause is 
due the conversion of so many central station 
managers and the general adoption of this 
method of street lighting in connection with the 
commercial service of our low-tension stations. 

Mr. Corey has had an extended commercial 
experience, and in his six years’ connection with 
the electrical business has probably built up as 
wide a circle of acquaintances as any other man 
in the field. 

The new enterprise is a purely individual one 
and will be conducted under the name of R. B. 
Corey. With Mr. Corey will be associated Mr. 
Jobn C. Knight, an arc lamp expert of high at- 
tainments, whose latest production in the shape 
of an arc lamp for incandescent circuits was 
adopted by the Brooklyn Edison Company, who 
now have about 1,000 of them in use. 


The concern will carry a full line of arc lamps 
for all services, including plain and ornamental 
series, direct and alternating current lamps, 
twin lamps, focussing lamps of every type, photo- 
engraving lamps, searchlights and complete 
theatrical outtits. 

The popularity of their lamps and the high re- 
gard in which the gentlemen are held in the trade 
are evidenced by the number of orders received 
before their offices in the Havemeyer Building 
were really opened for business. 

ELEOTBRIOITY voices the sentiments of all good 
men in wishing them a full measure of success. 


At the April term of the Essex County (N. J.) 
Court damage suits aggregating $250,000 will be 
begun against the Consolidated Traction Com- 
pany. This amount would pay for 5,000 fenders 


at $50 apiece. 


ELECTRICITY. 


Another Perkins Lamp. 


C. G. Perkins, the inventor of the original Per- 
kins lamp, has purchased the factory property 
at 88 Woodbine street, Hartford, and will shortly 
begin the manufacture of the Perkins incandes- 
cent lamp. Mr. Perkins will employ about 175 
hands and will turn out at first 1,500 lampe per 
day. The factory has 25,000 square feet of floor 
space. 


LECTURES ON ELECTRICITY. 


— — 


Columbia College. 

A course of six lectures on How Electricity 
is Now Being Utilized,” by Francis B. Crocker, 
E. M., Ph. D., Professor of Electrical Engineer- 
ing, Columbia College, will be given in Room 11, 
Library Building, on successive Thursday even- 
ings at 8:15 o'clock. These lectures will be very 
fully illustrated by experiments, and are specially 
intended for professional and business men who 


-desire to obtain an intelligent idea of the present 


uses of electricity. The dates and subjects are: 

March 21—How Electricity is Generated and 
Stored. March 28—Alternating Currents. April 
4—How Electricity is Used for Lighting and 
Heating. April 11— The Electric Motor and Its 
Use in Transmission of Power. April 18— Elec- 
tric Railways. April 25—The Telegraph and 
Telephone. 

Tickets for the course, at $5, may be obtained 
of the secretary of the President, Columbia 
College. Tickets will not be sold for single lec- 
tures. 

[Prof. Crocker has very kindly tendered his 
services for this course free of charge, and the 
nominal admission fee will be applied to meeting 
the necessary expenses of the coursé.—Ep. ] 


VIEWS OF MR. WESTINGHOUSE. 


— — 


(From an Interview in the Pittsburg Commercial-Gazet te.) 


Ever since the formation of the Edison Electric Light 
Company in 1878, its various managements seem to have 
acted under the assumption that, through the Edison in- 
ventions and certain patents therefor, they would be able 
to secure a monopoly of the electric light and power in- 
dustry of the United States on their own terms, ignoring 
the fact that there were other electric light and power in- 
ventions and patents, some of earlier and others of even 
date, controlled and relied upon by others for the conduct 
of acompeting business. Asa consequence, all users of 
apparatus manufactured by others have been frequently 
threatened or sued and otherwise put to great expense, 
80 that many electric light and electric railway enter- 
prises have been constantly harassed and retarded, and 
the public interests corr-spondingly injured. 

Nothing short of the complete control of the electric 
light tadustry of the country would satisfy the managers 
of the General Electric Company. ‘The chief opponent to 
the carrying out of this policy was the Westinghouse 
Electric Company, which had become the owner of the 
Sawyer and Man patents, the Weston, Maxim and others 
owned or controlled by the United States Electric Light 
Company, and a very large number of other and recent 
patents. 

The control of one side of the Bate case, just decided by 
the Supreme Court, was secured by the General Electric 
Company with the view of having the lower courts re- 
versed as to the interpretation of the law determining the 
life of American patents. The Westinghouse Electric 
Company, in self-defence, naturally took the opposite 
side, and it seems that in such defence it has been success- 
ful The eleciric lighting patents affected by the Bate de- 
cision are the earlier ones relating to the use of continu- 
ous currents, and the decision thus affects, besides the 
General Electric Company, all kinds of lighting, isolated 
or central station, by meaus of continuous currents. 

The later patents relating to alternate current appar- 
atus, details and systems, are not affected by the decision; 
and as the Westinghouse Company wasthe promoter of 
this system of electric lighting in the United States, 


and has secured a very large number of early and im- 
portant patents, it is left in a position of great strength as 
compared with its competitors, more especially with ref- 
erenc: to the distribution of power by means of alternat- 
ing currents and multiphase or Tesla motors. 


Biblier, White & Co. is the title of a new firm 


having offices in the Hathaway Building in Bos- 
ton and handling several high grade specialties, 
including the well known Cerfeld insulated 
wires, the Cutter switches, etc., eto. 


— 
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General News. 


What is Going on in the Electrical Wort 


Knoxville,Tenu.—This city proposes to 
its own electric lights and will advertise forhi 
for a plant. 

Savannah, Ga.—The rival street railroad con. 
panies have had enough of the one cent fare 
business and have resumed the nickel. 


Palestine, Tex.— The electric light plant 
owned by John R. Henrne has been purchased 
by the newly organized Palestine Electric Light 
Company. 

Rochester, N. T. — The Grand View Beach 
Railroad has been sold at foreclosure sale for 
$21,000. A new company will be at once organ. 
ized to operate the road. l 

Elgin, III.— There is a rumor afloat here ths 
the Mason air brake factory has been sold to an 
electrical supply concern that gives employcent 
to several hundred hands. 


Norwalk, 0.—The Norwalk electri light 
plant was sold at public auction by the assignees 
on the Ist inst. It was knocked off to B. P. 
Foster, of Toledo, for $18,000. 


Sharon, Pa.—The Shenango Valley Railway, 
running between Sharon and Sharpeville, hu 
been sold at sheriffs sale to J. H. White, Daniel 
Stone and J. F. Barker of Beaver Falls. 


Allegheny, Pa.—The Westinghouse Com- 
pany’s bid for the engines for the new Allegheny 
electric plant, being the lowest, its scceptanc 
has been recommended by the committee. 


Wytheville, Va.—The town council bs 
leased the electric light plant for ten years a 
A. Mebane, Frank Owens, J. S. Ward and E. C. 


Burton. Are lights are to be put in operation 


within sixty days. 
Kingston, N. T. Surveys have been apa 
for a proposed electric road between this city an 
Lake Katrine. The Dwyer brothers, owners? 
the Lake Katrine property, are the principal pro- 
moters of the enterprise. aap 
Watertown, N. Y.—Ex-Mayor mie 
Inglehart has purchased a majority of the aih 
of the electric street railway system of this The 
thus securing control of the entire road. 
company will be reorganized. 
the or- 


London, 0.—The council has 
dinance authorizing the issuing of 825.000 1 
of bonds for the putting in of an electric 105 
plant to be operated by the town. The ms 
will be voted on at the spring election. 


Flushing, Mich.—Plans have been prepared 
for a complete electrio ligbting and waterwor 
system for this place to cost $20,000. A fs will 
election to vote on the question of bon 
probably be called for the last of Mareb. 


Pawnee City, Neb.—The council will fr 
ably purchase the electric light plant from : 
creditors of the Homestead Bank. The Pre nt 
dynamo will then be used for an incandos? 
system and a new one purchased for are lig 


Atlanta, Ga.—The reports obtained by nn 
Atkinson, chairman of the electrical comm ity 
of the Exposition, indicate that the Flect din 
Building will be filled with exhibits and ey 
play of electrical machinery one of the in 
ever made. 

Meridian, Miss.—The contract made 4 for 
weeks ago between the city of Meridian pet i 
some parties from St. Louis for the erection a 
of an electric plant for a railway and lights he 
been set aside, as the city refused to su 
$25.000 towards the project. 

Mankato, Minn.—Petitions signed by neatly 
all the heaviest taxpayers of the city were t0 
presented to the council at its last meeting di 
ing that a proposition to vote $15,000 in pa 
for a city lighting plant be submitted to the eit 
zens at the city election in April 


East Liverpool, O.—The Merchants Electre 
Light Company, recently organized here gr 
capital of $20,000. will contest the field with i 
Cerenamic City Light Company. It is thors 
that one of the companies will eventually 
compelled to succumb, the field being too li! 

or two. 


Los Angeles, Cal. The board of publio works 
has recommended that the franchise for a double. 
track electric railway from Bonnie Brae stro 
the west city limits be advertised for sale. 0 b 
Ivers, John S. Maltman. John Kenealy, Riobard 
Dillon and Henry T. Hazard had asked for t 
franchise. 


— = — 


. ͤ— —— 


M arcu 13, 1895. 


ELECTRICITY 


129 


Brookfield, Mass.—A new company will at 
once apply for a charter for an electric road ex- 
tending from Spencer through East Brookfield 
and Brookfield to the town hall at Warren; there 
will also be a branch from West Brookfield to 
North Brookfield. The capital stock of the 
company is $150,000. 


New Orleans, La — E. M. Hudson, an attor- 
ney representing Eastern capitalists, has sub- 
mitted an ordinance to the mayor and council 
for their action, which provides for the purchase 
of franchises for an extensive system of eleetric 
street railroads in this city and suburbs, the 
franchises to extend fifty years. 


Atlantic City, N. J.—The Industrial Im- 
provement and Electrical Company has asked 
the council for permission to operate an electric 
light plant in this city. The company, which is 
largely composed of local capitalists, expect to 
have its plant in operation by June 1, and will 
make a big bid for a city contract for five years. 


Toledo, 0.—A mortgs has been tiled in the 
recorder’s office by the Toledo, Maumee and 
Perrysburg Electric Railroad Company covering 
the entire road in the sum of $800.000. The 
mortgage is given to the Metropolitan Trust 
Company of New York and is secured by 800 
5-per cent. bonds of $1,000 due each March 1, 
1920. 


St. James, Minn.—The electric light plant in- 
stalled for the village of St. James by the Fort 
Wayne Electric Corporation having been found 
entirely satisfactory, the city council has given 
the Northwestern agent of the company an ac- 
eeptance of the plant. St. James now boasts of 
one of the best plants in the Northwest, costing 
about $7,500. 


Denver, Col. — The Pandora Mill near Ophir, 
in which ores from the Smuggler-Union mines 
are treated. is being equipped with electrical 
motors and will be supplied with current from 
the San Miguel Consolidated plant, eight miles 
away. Steam has been the motive power hereto- 
fore employed in the mill, and the change is de- 
sirable for many reasons. 


Norristown, Pa.—It has been suggested that 
a good route for a trolley road would be from 
Dublin to Norristown by way of Blooming Glen, 
Lawndale Souderton, Franconia uare, 
N e, Lederachville, Skippack ville and 
then by the best route to Norristown. C. D. 
Hunsberger, of Souderton, is making an effort to 
interest local capitalists in the line. 


Summit, N. J. — It is ssid that a number of 
Summit capitalists have plans under way 
for establishing a big electric plant in this 
township near East Summit. The plant is 
not only to supply light, but will also furnish 
power for a proposed trolley road to run through 
Summit and connect with the trolley lines that 
will run from South Orange to Millburn. 


Little Bock, Ark.—The Federal Conrt has 
ordered a postponement of the sale of the city 
electric street railway property until April 18. 
The decree for foreclosure was given in favor of 
the St. Louis and Atlantic Trust Companies sey 
eral weeks ago. The hearing of the case of the 
First National Bank against the receivers of the 
street railroad company was set for March 25. 


Tokio, Japan.—The Tokio Electric Light 
Company was started in 1887, and since that date 
the Department of Communications has given 
sanction for the organization of thirty-one sim- 
ilar companies throughout the country. It is 
reported that there are eleven applications 
besides these, which, should they also be au- 
thorized, would bring the total to forty-three. 


Attleboro, Mass.—The North Attleboro board 
of selectmen have granted the syndicate headed 
by E. R. Price an electric franchise to oper- 
ate cars in the Attleboros. The syndicate will 
operate over the tracks of the old Attleboro, 
North Attleboro and Wrentham road, and will 
acquire possession of the Inter State as soon as 
possible and run the two roads under one system. 


Valparaiso, Ind.—It is understood here that 
a stock company has been formed, composed of 
Chicago, Valparaiso and Hobart capitalists. to 
build an electric road from this point to Chicago. 
The cars will be constructed so that light freight 
can be shipped. The principal backers interested 
are milk shippers, whose daily business through 
115 two counties amounts to hundreds of 

ollars. 


Cleveland, O. -A meeting of men interested 
in the proposed Cleveland and Lorain electric 


road was held here a few days ago to arrange for 
the incorporation of the company. Two rontes 
for the road are under consideration. One 
parallels the Nickel Plate Railroad, and the other 
is near the Jake and twenty miles long, two miles 
longer than the former route. It is intended to 
carry freight as well as passengers. 


Buffalo, N. Y.—The White-Crosby Company 
has signed the contract for the construction of 
the Buffalo and Niagara Falls Electric Railway. 
The road will be built under the personal super- 
vision of O. T. Crosby. All the stock has been 
subscribed.—The Buffalo, North Main Street and 
Tonawanda Electric Railroad bas passed into the 
control of the General Electric Company. which 
had a mortgage on it. This company will operate 
the road in future. 


Youngstown, O.—The township officials have 
decided to submit tu a vote by the electors in 
April the question of issuing $20,000 township 
bonds to construct an electric railroad from this 
city to Canfield, ten miles south of the city.— 
New York capitalista have purchased a control- 
ling interest in the Park and Falls Electric Rail- 
road and will push it to completion at once. The 
road will extend to a summer resort five miles 
south of Youngstown. 


San Francisco.—The Market Street Railway 
Company intends to have two elestric roads in 
operation from First avenue to the ocean in a few 
months. In Oalifornia street the tracks of the 
steam road will be taken up and a new standard- 
gauge electric roadbed put down. The road will 
run on the route of the Cliff House steam line 
and will be in operation within a few months. 
Both of the new roads will parallel the road now 
being built by the Sutro Railway on Clement 
street. 


Appleton, Wis.—A rate war in electric light- 
ing begun here between the Edison Electric 
Company and the Citizens’ Electric Light and 
Power Company. The former has reduced its 
rates, and the latter will meet the cut. The Citi- 
zens’ Company have built an excellent plant and 
117 05 business about a fortnight ago with 1, 500 
lights on their circuit. They use the alternating 
current system. Their light has been favorably 
received and they have already ordered ma- 
chinery to double the capacity of their plant. 


New York.—A series of experiments will 
shortly be made on the Lenox avenue branch of 
the Metropolitan Traction Company’s lines to 
test an underground electric railway system 
similar to that in operation at Budapest. If the 
tests are successful a revolution may be expected 
in the operation of the surface railroads in this 
city.—The electrical workers’ strike still con- 
tinues and is helped along by the occasional ac- 
cession of other bodies of men in the building 
trades, who hope thus to assist in bringing the 
contractors to terms. 


Lima, Ohio.— A scheme headed by Chicago 
capitalists is to build an electric road from this 
city to Bellefontaine, a distance of about 100 
miles. The road could follow the right of way 
secured several years ago for the Columbus, 
Lima and Milwaukee Railroad. All the grading 
and building of culverts has been done and it 
would require but little . to make the 
bed ready. The road passes the Lewiston reser- 
voir, the best hunting and fishing spot in this 
part of the country, which is many miles from a 
railroad. 


Springfield, Mass.—The Palmer and Monson 
Street J d Company, organized here last 
week, will apply for a charterat once. Thecom- 
pany starts with a capital stock of $60,000 and 
proposes to build an electric railroad from Mon- 
son to Palmer, Wilbraham and Ludlow, connect 
ing with the electric line for this city. Work on 
the road will be begun as soon as a charter can 
be secured. These directors were choren for the 
new company: George M. Atkins, George E. 
Buck, E. L. Bodidsh, Rufus Flynt, of Palmer, 
and George C. Flynt, E. D. Cushman and R. M. 
Reynolds, of Monson. 


Albany, N. Y.—A bill has passed the Senate 
authorizing trustees of the village of Batavia to 
provide for expenses of electric lighting and 
other purposes.—A bill introduced in the Senate 
provides for the appointment by the Governor in 
each judicial district of bi-partisan boards of four 
electrical examiners for two years. to pass on 
qualifications of all persons installing electrical 
apparatus. No member shall be interested in the 
manufacture or sale of any such apparatus. The 
board may charge from $3 to $10 for an exami- 
nation, but are not to retain over $5 a day for ser- 
vices, and must file a statement monthly with the 


Comptroller. Persons operating plants of twenty- 
five kilowatts or less are exempt from examina- 
tion. Persons not holding certificates from 
examiners are liable to punishment for misde- 
meanor, and those employing such persons to a 
fine of from $25 to $250 for each offence. — 
Assemblyman Rockwell’s bill providing for ex- 
aminations of applicants for positions on street 
surface roads as motormen or gripmen bas been 
favorably reported in the Assembly. The appli- 
cant must be thoroughly familiar with the 
machinery he is to control before he can be placed 
in charge of a car.—The State Railroad Commis- 
sioners have granted the Ballston Electric Rail- 


rona Company permission to operate a trolley 
ine. 


Telephone and Telegraph. 


A biil introduced last week in the Illinois Sen- 
ate provides that no more than 25 cents shall be 
charged for any telegraph message of twenty 
words or less. 

The Southern Massachusetts Telephone Com- 
pany intends, if permiseion is granted, to put its 
wires underground in New Bedford. 


The Fulton Chain Telephone and Telegraph 
Company of Boonville, N. Y., just incorporated, 
was formed for the purpose of constructing and 
maintaining a line of telephone and telegraph 
wires, the general route of which will be as fol- 
lows: Beginning at Boonville, the home office, 
and following the highway to Moose river, to Mo- 
Keever, to Fulton Chain and to Old Forge; to 
Beaver river station, with a branch from Bi 
Moose station to Big Moose Lake. a secon 
branch running from Old Forge to the head of 
Fourth Lake, thence to Racquette Lake. The 
capital stock is $4,000. 


There will be another hearing of the telephone 
rate bill before the Senate Cities Committee at 
Albany on the 19th inst. The bill has been 
amended so us to raise the rate in New York City 
from $78 to $125 per year, in Brooklyn from. $66 
to $85, and in cities from 100,000 to 500.000 
population it was left at $48. 


Ata meeting of the board of directors of the 
Commercial Cable Company on the 4th inst. the 
old officers were all re-elected. The board de- 
clared the usual quarterly dividend of 1} per 
cent. out of net earnings, payable on April 1. 


A new telephone company is at work in Salem, 
Mass., securing subscribers with a view to estab- 
lishing an exchange there, and they promise to 
give the citizens a better service at a less price 
than the present company. 


The Bell Telephone Company will have three 
or four competitors in Philadelphia if the oom- 
panies now seeking franchises in that city obtain 
them. The companies already in the field are the 
Mutual Automatic Telephone Company, the 
Drawbaugh and the Central. 


It is reported that the Central New York Tele- 
phone Company, a Bell corporation, is buving 
up the stock of the Interstate Telephone Com- 
pany. organized to do business at Little Falls, 
St. Johnsville, Fort Plain and other villages in 
that section. 


Citizens of Beloit, Wis., are forming a tele- 
phone company and will establish an exchange 
at that place. Already 100 of the leading firms 
and individuals have signed the subscription 
paper. When the list reaches 125 the work of 
construction will begin. 


The subscribers to the stock of the. new tele- 
phone company at Petersburg, Va., are very 
earnest in the matter and apparently determined 
to go ahead with their enterprise whether the 
Bell Company lowers its rates or not. 


_At Albany on the 5th inst., forty-two commer- 
cial bodies were represented at the last joint 
hearing on the Gerst- Parsons Telephone bill be- 
fore the Senate Committee on Cities and the 
Assembly Committee on Gas, Water and Electri- 
city. The New York Board of Trade and the 
Telephone Subscribers’ Association were repre- 
sented by Frank S. Gardner, secretary; Simon 
Sterne, Silas M. Giddings. C. C. Shayne. Wil- 
liam McCarroll, ex-Judge H. D. Cary, W. D. 
Stewart and E. S. A. De Lima. Gen. B. F. 
Tracy. counsel, and Charles F. Ontler, president, 
represented the Telephone Company. 


United States Consular Clerk Martin, at Suuth- 
ampton, England, ina report to the State De- 
partment at Washington, gives some particulars 
of interest relative to the telegraph in England. 
He shows thatall of the companies’ lines were 
acquired by the Government in 1870 for $55,000,- 


128 


000 and that in the year succeeding the Govern- 
ment built 15,000 miles of wire to connect the 
various systems. As an illustration of the results 
of this policy the report shows that while in 1870 
the total number of telegrams handled weekly by 
all offices was estimated at from 128,000 to 215,- 
000, in 1898 the total exceeded 1. 100.000 and the 
number sent annually exceeded 70,000.000: In 
1869 the English press service was 22.000,000 
words. It now amounts to 600.000,000 words; 
thirty-six times more than formerly. The rate 
is twelve cents for twelve words, paid in stamps. 
It is not possible to calculate the cost to the 
Treasury of the telegraph service because of its 
combination with the postal service; but the 
English Government does not consider it asa 
means of revenue, but rather as a means of help- 
ing trade and informing the public. 


Boston Notes. 


As was the case all over the United States, 
when the decision of the Supreme Court in the 
Bate Refrigerator case was received in Boston 


and neighboring cities there was quite a flurry 
all through electrical circles. The lamp manu- 
facturing firms were especially jubilant, as the 
entire field was at last opened to them witbout re- 
striction or limitation. There being no longer 
either let or hindrance, several of the more en- 
terprising ones entered the field instanter and 
began cultivating it in good shape. Already 
there is promise of an abundant harvest. 


To meet the certain increased demand for fila- 
ment silk, now that the incandescent lamp tield 
is open to all, the Boston Braid Company, which 
hitherto have manufactured and supplied nearly 
the entire demand for braided silk for filaments, 
have recently largely increased their manufactur- 
ing facilities to enable them to handle orders 
with promptness. 


The annual report of the Massachusetts Gas 
and Electric Commissioners shows that during 


1894 there were no less than nine towns that 
availed themselves of the Municipal Lighting 
Act of 1891, and have either purchased existing 
or established new lighting plants or are prepar- 
ing to do so. Some of those now in operation 
are showing substantial results in the way of 
economic lighting of streets, stores and houses. 
Other towns are looking into the matter very 
seriously. 


Packard Lamps. 
The New York and Ohio Company of Warren, Ohio, 
state that they have since the Bate decision given up all 
experimental and non-infring ing foolishness and are now 
making the straight old Packard lamp with platinum 
leading-in wires. They have introduced a neat little device 
in the shape of a date label.” This is a small label pasted 
on each lamp on which is printed, besides the usual candle 
power and voltage markings, three spaces headed respect- 
ively Fin. » Up „B. O. ——. In the first of 
these spaces is marked the date on which the lamp was 
finished at the factory, and the others are designed for the 
conaumer to mark the date on the lamp when it is put up 
an the date when it is burned out. The company 


clay that with their new lamp there is no smashing 
poin as the lamps give a good light up to the moment 
they vu out, not failing off in candle power and efficiency 


as ha. heretofore been the, case with all incandescent 
lamps. lhe use of the date label is certainly an evidence 
of good faith on the part of the maker and will doubtless 
prove a convenience to the user. 


The Mather Electric Company. 


The Mather Electric Company.of Manchester Conn., 
report the sale through their well-known Western con- 
tractor, Mr. J. Holt Gates, of Chicago, of two 55 k. w. new 
type direct connected generators for Fort Dearborn Build- 
ing, Chicago, these generators to be used in connection 
with Ball & Wood engines ; also the sale of two 50 k. w. 
direct connected generators to be used with McIntosh & 
Seymour engines for the Lauderdale Building, Providence, 

R. I.: also, one 85 k. w. 220 volt generator to the Walter 
Ferris Coal Company, Salem, Ohio, and two 80 k. w. new 
type multipolar generators in the station of the Catasau- 
qua Electric Light and Power Company, Catasauqua,Penn, 
These two generators are of the Mather Company's latest 
type, their speed not exceeding 900 revolutions per 
minute. 


The Partridge Carbon Company. 


The Partridge Carbon Company of Sandusky continues to 
bask in the sunshine of success undisturbed by the fierce 
competition in the sale of Arc Lighting Carbons. The 
reason is that they devote their attention to the manu- 
facture of high grade Motor Brusbes and Specialties, and 
that á customer once gained for them is rarely lost. 
They send out a pithy folder which is worth sending for. 


ELECTRICITY. 


Notice of Removal. 


It is announced that on and after March 15, 1895, the 
general offices of the Interior Conduit and Insulation 
Company will be located at the works, 527-58! West 34th 
street, New York City. 


— — = — — — 


Wm. B. Vansize. 


The offices of Mr. W B. Vansize have been removed to 
the Postal Building, 253 Broadway, New York, where he 
will be pleased to see his customers and friends. 


The Hornberger Electric Company. 


Mr. John C. Boss, who has been connected with the 
above company for about two years, has purchased the 
entire capital stock of the ccmpany. 


INCORPORATIONS. 

The Milan, Birmingbam and Elyria Electric Rallway 
Company, Birmingham, Obto—to construct and operate 
an electric railway ; furnishing light, heat and power. 
Capitai stock, $100,000. Promoters: ueo. W. Clary, C. P. 
Baker. H. P. Starr, H. D. Olds. W. L. Fay, F. Burk, k. H. 
Andress. 


The Ontario Electric Company, Ontario, Cal —to produce 
and deal in general electric heat and power: operate 
water, and deal in water rights and lands. -‘‘apital stock, 
100.000. Promoters: Jobn Jenkins, Chicago, III.: David 
Elcoat, Godfrey Stamm. of Ontario, Cal. 


The Galesburg Telephone Company at Galesburg. I1'.— 
to operate a telephone plant. Capital stock, $50,000. In- 
corporators: O. F. Price, Robert Chappell and H. 8. 
Gunnell. 


The Dirigo Telegraph and Telephone Company, Au- 
gusta, Me.—to operate in Kennebec and Somerset 
Counties. Capital stock, $50.C00. President. Hon. P. O. 
Vickery : treasurer, J. R. Gould: general manager, C. H. 
O’Brien. Directors: P. O. Vickery, G E. Macomber, 
J. F. Hill, J. M. Hay nes, G. N. Lawrence, L. C. Cornish and 
M. 8. Campbell. 


The Phœnix Telephone and Manufacturing Company, 
Chicago, Ill.—to manufacture and sell telephone and other 
electrical goods and appliances, etc. Capital stock, $100,- 
000. Promoters: Le R. Brown, E.E. Yaxley, J. H. Riley. 


The Palestine Electric Light Company of Palestine, 
Tex.—to furnish electric light and power to the city of 
Palestine. Capital stock, $20,000. Premoters: Jobn R. 
Hearns, A. S. Fox, W. C. Gorman, Palestine. 


The Cleveland Gas and Electric Fixture Company (in- 
corporated in W. Va.). Cleveland. Ohio—to manufacture, 
buy and sell gas and electric fixtures, capper and brass 
goods, etc. Capital stock, $100.000. Promoters: Burton C. 
Tremaine, Bernard Schatzinger, Louis Paplousky, Cleve- 
land. 


The Citizens’ Electric Light and Power Company, New- 
ark, Ohio—to manufacture and furnish light and power. 
Capital stock, $80,000. Promoters: Wm. C. Taafel. Wm. 
D. Fulton, Frank C. Warden, Frank Owens, Wm. E. Miller. 


The Ansonia Electrical Company, Ansonia, Conn.—to 
manufacture, buy, sell and deal in any and all kinds of 
articles, machines and supplies used in whole or part for 
electrical purposes, etc. Capital stock, $56.000. Promot- 
ers: Franklin Farrell, Franklin B. Platt, Thos. Wal- 
lace. Jr., Ansonia. 


The American Coal Company, Seattle, Wash.—to mine 
and deal in minerals ard fuel: operate steamboats, ves- 
sels, waterworks, railway, telegraph, tele phone and elec- 
tric plants. Capital stock. $300,000. Promoters: Fred k 
Nolte, P. O. Skoyan, Alfred Meyers, W. A. Burleigh, Jr., 
Geo. E. Wright. 


The Allentown and Reading Electric Street Rallway 
Company, Philadelphia, Pa.—to build an electric street 
railway. Capital stock, $108,000. Promoters: Victor D. 
Barner, Allentown, Pa.: W. H. Kennedy, Philadelphia ; 
P. J. Moore, Philadelphia. 


The People's Telephone Manufacturing Company, at 
Chicago—to manufacture telephones. Capital stock, 
$100,000. Incorporators: John E. Dairymple, Joseph E. 
Michard and B. Schott ler. 


The Fulton Chain Telephone and Telegraph Company. 
Boonville, N. Y. Capital stock, . 000. Directors: Dwight 
B. Sperry, of Old Forge: James Higby and Francenna A. 
Higby, of Big Moose: Dennis Cannon of Chase's Lake: 
Daisy L. Glenn, of Petiies Corners, and Clarence R. 
Sperry, of Boonville. 


The Cushman United Telephone Company, Chicago—to 
build telephone and telegraph apparatus. Capital stock, 
$20,000,000. Incorporators ; I. M. Cushman, O. O. Leabhart 
and Joseph Barton. Directors: N. D. Cushman, W. C. 
Dean, James Falley, L. H. Chatterton, Lewis H. Falley, 
William Falley and John E. Crawford. J he company will 
confine its business for the present to small cities and 
country towns. 


The charter of the Knoxville Water and Electric Power 


Company has been filed in the office of the Secretary of 
State. The incorporators are John Bane, S. A. Bailey, 
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John Smithson, 
Knoxville, Tenn. 


The Oxley & Enos Manufacturing Company of New von 
City—to manufacture, import and s 11 lamps and gas and 
electric light Oxtures, etc. Capital stock, $1,500. Direc. 
tors: Edward A. Steveuson, of Brooklyn; Franklyn Pad. 
dock and Albert E. Seibert, of New York City. 


The Galesburg Telephone Company, Galesburg, [ll tc 
operate a telephone plait. Crpital steck, $0,660. luar- 
poraturs: G. F. Price, Robert Chappell and E & Gus. 
nell. 


The New York and Brocklyn Tunnel Company, New 
York City—to build an underground railroad Lo be oper. 
ated by electricity or other motive power, from a conte 
niest point in New York between East sixteenth and 
Whitehall stieet under the Led of the East kiver toa 
point in Brooklyn between North highth street and At 
lantic avenue, a distance of two miles. Capital stcck, 
$1,000,000. Directors: Thomas A. Patterson, dr., Charts 
J. Schlegel, Walter J. Aluis, John C. Bucken, Charles 
Kuehomundt : John V. kouvier, Jr., Frederick P. Dels- 
tieid, Frank H. Kuight and Samuel S. Slater, ot New York 
City. ` 


John J. Pogue and Noble Smithson, o 


ELECTRICAL PATENT RECORD. 


LETTERS PATENI ISSUED MARCH 5, 105. 


RLECTHIC RAILROADS AND APPLIANCES. 


535,214. Contact Device for Conduit Electric Railways 
Frank E. Lode.ti, Rondout, N. Y. Filed May 4, 18%. 

585,294. Closed Condult for klectric Kallways. Patrick 
Murphy, Chicago, III. Filed Jan. 9. 1804. 

535,297. Sectional-Conductor system for Electric Railways 
Alfred Rosenholz, Sau Francisco, Cal., assignor of obe- 
half to Samuel J. Clarke and Harvey S. Brown, same 
place. Filed Oct. 11, 1894. 

585,308. Motor- Truck. Elmer A. Sperry, Cleveland, Obio. 
Filed June 5, 1892. 2 

535,824. Electric-Kailway Conduit. William T. Dulaw. 
Jr., New York, assiguor of one half to Uscar F. sba¥, 
Brooklyn, N. 1. Fuled Dec. 14, 1804. 

ELECTRIC LIGHTS AND APPLIANCES. 

585,051. Electric-Arc Lamp. Harry P. Davis, Pittsburg, 
Pa. Filed Oct. 23, 1893. F 

585.052. Electric-Arc Lamp. Harry P. Davis, Pittsburg. 
Pa., assignor tothe Westingbouse Electric and Mapu 


facturing Company, same piace. Filed May 3, 19%. 
585,069. Light-Fixture or Analogus Article. ue 


Elroy and George W. Bayiey, Brooklyn, 8 
one g hird to Fred White, New York, N. Y. Filed May 
535,199. Incandescent Elec. ric Lamp. Frank L. Fowler, 
Philadeiphia, Pa. Filed July 30, 1804. 
535,886. Klectric-Lamp Support aud Cut-Out. Lafayette 
Johnson, New Albany, ind., assignor of (neigt 
Johu H. Stotsenburg. same place. Filed April 5.1 


DYNAMO ELE- TRIO MACHINERY. 


635,010. Transformer. Fi ed S. Hunting, Fort Wayne, Ind 
Filed Feb. 25, 1892. oath. 

685,104. Armature-Winding Machine. Harry E Heal) 
Windsor, Coun., assignur to the Kddy Electric 72 
facturing Company, Same place, Filed May 15, airy 

585,105. Apparatus for Wiuding Armature-Coils. 19 0 
K. Heath. Windsor, Conn., assixnor to the Eddy ay 
tric Manufacturing Company, same place, Filed 

585,106. Method of Forming Armature-Colls. Harry È 
Heath, Windsor, Conn., assignor to the Eddy Elec 
Manufacturing Company, saue place. Filed May” 

535,158. Method of and Apparatus for Regulating pec 
Circuits. Julien M. Bradford, Portland, Me. 
Jan. 9, 1894. 

585,304. Mounting for Electric Motors. Elmer A. sper 
Cleveland, Ohio, assignor to the Sperry Electric R 
way Company of Ohio. Filed April 13, 18%. 


TELEPHONE AND TELEGRAPH APPARATUB. 


635,042. Telephone Apparatus. Otto L. Wullweber, Chi- 

cago, Ill. Filed Jah. 7, 1893. W 

535,247. Battery Telephone-transmitter. WIIIlam ile: 
Jacques, Newton, assignor to the American Bel T 

boue Company, Bostou, Mass. Filed June 2, 18%. i 

- Telephone-Transmitter. John Goodman 2 

Henry M. Goodman, Louisville, Ky. Filed Sept. l“ 


1894. 
535,289. Totephony. William W. Jacques, Newton, & 
signor to the Awerican Bell Telephone Company, Bos 
ton, Mass, Filed May 26, 1892. 
535,299. Combined Telegraph and Telephone 8sten 
Christopher A. Shea, Boston, Mass. ed Jan 8, 188. 
BATTERIES. 
585,090. Electric Battery. Horatio J. Brewer, New Yor. 
N. Y. Filed May 2, 1822. 
MISCELLANEOUS 
535,027. Kheostat. Alton J. Shaw, Muskegon, Mich., i 
Šik nor to Mary H. Shaw, same place. Filed Dec. l. 


Charles Houlgratė, 


585, 


535,060. Demagnetizing Apparatus. 
Bufalo, N. Y. Filed Jar. 22, 1894. : 

535.077. Circull-Interrupter for Alternating Electric CU 
rents. Henry N. Potter, Allegheny, assiguor w the 
Westinghouse hlectric and Manufacturing Company: 
Pittsburg, Pa. Filed Feb. 28, 1594. 

535,084. Insulatlng-Conduit for Electric conductos 
Lewis B. Stillwell and Charles F. Scott, Pitisbum. 
assignors to the Westinghouse Electric and Manufat 
turing Company, same piace. Filed Oct. 2, 18%. 

535,080. Lightning-Arrester. Alexander Wurts, PINDU% 
Pa., assignor to the Westinghouse Electric and Mall 
facturing Company, same place. Filed Feb, 28 1% 

535.100. Burglar-Alarm for Glass-Doors. James B. 6 
San Francisco. Cal. Filed Feb. 27, 1898. 

535,173. Drying Electric Cables. Charles H. Rudd. (bt 
cago, IL, assignor to the Western Electric Comms: 

„ Same place. Filed April 18, 1892. 
sete os electric soon for Beer or Other Liquide 
agner and John 
Nov i. 10555 Marr, Baltimore. Md 

535.321. Electric Heater or Rheostat. 
New York, assignor to Ezra T. 
ham Manor, N. Y. 


James H Dea: 
GilMland, trustee, Pel 
Filed Nov. 28, 1894. 
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EDITORIAL NOTES. 


General The fiscal year of the G. E. Com- 
Electric’s pany ended January 31. Every 
„Profits“? fact and figure needed for the 

anuual report was in hand before March 1. 

Ik the company’s management is honorable. 
and the condition of the property has improved, 
why are the main results not published to reas- 
sure the stockholder who has seen every dollar 
of his investment shrink to 80 cents ? 

If there is anything in the actual condition of 
affairs to encourage any one, why is it pot made 
known ? 

In regard to the claims of large business being 
made for the General Electric Company, either 
with or without official sanction, investors ana 
others will do well to bear in mind the changed 
conditions as to prices and possible profits be- 
tween 1892 and 1895. Evenif it were true, as 
stated, that the company is doing $12,000,000 
gross per year, would there be any profit ? 

The following comparative statement of prices 
will, we think, answer this question more con- 
clusively than columns of arguments. The table 
is made up from authoritative sources and is 


correct: 
COMPARATIVE STATEMENT OF G. E. PRICES ON 
APPARATUS, 1892-1895. 


1892. 1895. 

Railway motors (two 25 B. P.), per 

car equipment........ ........6. $2,500 $650—$830 
Series arc machiues, with lamps, 

per len. $65 —$75 $80—$385 
Series arc lamps, 8.C............... $10 —$45 $15 
Double carbon lamps.............. $50— $60 $20—825 
Incandescent arc lamps........... $25 $10—$15 
Incandescent lamps (16 c. P.)....... 44 Cents 20c.—25c. 
Bipolar belted machines (lightinz 

or rallway), per K. W.. $83 $10—$15 
Multipolar direct connected light- 

ing machines not made. $30—$35 
Large rallway generatois, direct 

connected, per K. W.............. not made. $20 to $30 
Alternating apparatus, per light. $3—$1.50 
Transformers $2—$1.00 


Railway equipment work is over one-half of the 
company’s business, and on this class of work the 
prices average less than one-third of those of 
1892. 

On minor articles of manufacture, switches, 
the present prices are 
about 40 per cent. of what they were three years 
ago. 


Will the annual report include this orma: 
tion ? 

We have no hesitation in stating our opinion 
that the present position of the G. E. managers 
is that of stockjobbers, as it has main been 
from the first. 

It ison record that Mr. C. A. Coffin oe 
of the largest operators on the short side of the 
market while G. E. was tumbling from 100 to 50 
and before the public knew that dividends must 
be stopped. 

Our view at present is that insiders, knowing 
the disastrous effecis of the publication of the 
annual report upon the speculative market, are 
operating witha view to making as many turns in 
the stock market as possible before the final 
slump which must carry G. E. somewhere near 
the price where it will slumber and cease to be a 
factor in the market—about $10 per share. 


& XK X% 
No The consolidation scheme 
Consolidation, which was mentioned in ELRO- 
and Why? TRICITY last week has ended, 


according to our best information, in giving no 
comfort to investors in G. E. stock. | 

For more than two years the manipulators of 
this company's finances have endeavored to 
bring about a deal of some kind whereby G. E. 
and Westinghouse interests might work in har- 
mony. | 

The ultimatum of the Westinghouse inter- 
ests has been from the first, when the situation 
was carefully studied, that no consolidation, .as 
such, was’ possible, and that no consideration 
could be given to the project of a sale of a oon- 
trolling interest in G. E. to the Westinghouse 
interests until the G. E. Company had gone 
through a receivership and become freed from 
its endless entanglements in various towns and 
cities with local lighting companies and- subsid- 
iary manufacturing companies. 

This.ultimatum stands to-day. 

The latest scheme was carefully planned, and 
was given thorough consideration by several gen- 
tlemen who are known as Standard Oil men. 
After several consultations, it was apparent that 
the negotiators could not deliver the goods, and 
the conclusions reached by the capitalists and 
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expressed to the intermediaries were substan- 
tially as follows: 

It had been represented to us that a proper 
combination of capital and business ideas could 
control the electrical manufacturing business, 
that prices might be advanced somewhat, the 
product improved anda fair return made sure 
upon the necessary investment. Investigation 
has convinced us that this is not the case, and 
that no combination, of which we can be the 
head, can possibly control the business. 

It looks to Exgcrriciry very much as though 
the Westinghouse interests were sound in their 
fixed resolution not to combine on any terms 
with a company which is already beaten. 

The works at Brinton are now in full blast, 
everything having been transferred from Pitts- 
burg. If there is anything in past experience, 
with the most modern and thoroughly equip- 
ped electrical shops in the world located close 
to the main base of supplies, with advantageous 
freight rates, moderate priced labor, low fixed 
charges, etc., eto., the Westinghouse Company 
now have the General Electric people at their 
mercy; and this condition of affairs will show 
results before many weeks. 

The fittest will survive,and ELECTRICITY goes 
on record in the prophecy that the fifty- million- 
dollar G. E. enterprise will yet bow at the feet of 
the ten-million-dollar Pittsburg enterprise—re- 
ceivership and all, 

* % * 

The Nisgara-Buffalo In our issue for March 
Transmission. 6th we discussed edi- 
torially and at some length the propositions sub- 
mitted by the Niagara Falls Power Company to 
the city of Buffalo. These propositions were 
three in number, and briefly as follows: (1) To 
sell 10,000 H. P. undeveloped on the lands of the 
company at $10 per H. P. per annum—the city of 
Buffalo to make its own wheelpits, side tunnels. 
put in its own wheels, dynamos, transformers, 
erect and operate the same and transmit the re- 
sulting current to Buffalo, there to fiud its own 
market and distribute to its customers. (2) To 
sell 10,000 H. P. developed on the turbine shaft at 
$18 per B. P. per annum, and (8) to sell 10,000 
H. P. electrical alternating current at 2,000 volts 
at the dynamo terminals at $18 per m. P., the 
city of Buffalo to furnish step-up and step-down 
transformers and line, etc. Our conclusions 
were that none of these propositions could be 
considered for a moment from the fact that the 
questions of transmission and distribution were 
still unsolved as far as the most economical 
method was concerned, and that the necessarily 
heavy fixed charges would in all probability 
make the power when delivered too costly to 
enable it to compete successfully with locally 
produced power by means of steam engines 
using coal at $1.80 per ton—the figures given by 

Mr. Perkins as the price of coal at Buffalo. 

The light in which we presented the case was a 
revelation to many who had not looked into the 
subject furtber than to accept the rosy state- 
ments of enthusiasts on the subject, and our 
remarks have caused no end of comment among 


those who had expected better things. Among 


those who have noticed our editorial is the Buf- 
falo News of the 11th inst., which, afte: quoting 
us somewhat at length, says: 

“ If all this is true it will probably pay the 
manufacturers of Buffalo to buy coal and turn it 
into electrical power, asthe Buffalo Railway Com- 
pany is doing, at a reduction of one-third of its 
costof hauling cars, rather than buy the Falls 
power at all. But we believe the figures of 
ELEctTRICcITY will bear revision. 

“Has it occurred to that authority that the 
Buffalo Ruilway Company has already sulved the 
problems of both transmission and distribution ? 
That company is sending power over 125 miles of 
wire in the City of Buffalo every day and every 
hour, and distributing it as needed to its differ- 
ent lines—and making money thereby. And 
every electric railway company in the country is 
doing the same thing. The ‘appalling’ figures 
sound very much like scare talk.” 

Our contemporary has fallen into a notun- 
common popular error, viz., thatthe length of a 
city railroad line is the distance of transmission. 
We have no reason to doubt that the Buffulo 
Railway Company is distributing current over 
125 miles of wire. In some cities, such as Brook- 
lyn and Boston, the mileage of single companies 
greatly exceeds this, yet probably in no case 
does the actual transmission exceed six or seven 
miles. Nor has the question of efficient trans- 
mission yet been solved by electric street rail- 
ways anywhere, for it is doubtful if in the most 
skilfully constructed and operated road in the 
country the efficiency between engine and car 
axle will average 40 per cent., yet with even 
these large losses greater profitscan be made 
than with horses. The illustration brought for- 
ward by our contemporary to contravene our 
conclusions is therefore an unfortunate one. 

It is impossible with the data at haud to go 
into a detailed estimate of what power will cost 
after transmission to Buffalo, nor does it seem 
desirable to attempt such an estimate. All we 
can do is to deal with generalities, and deal- 
ing with generalities the conclusions are as 
stated. We may take the subject up from an- 
other standpoint, however, and this may be 
better understood by the layman, perhaps, than 
the other view. 

It will be clear that if Buffalo buys, say 10,900 
H. P., at Niagara Falls at the rate of $10 per E. P., 
it is like buying a sixty ride commutation ticket 
at ten cents per ride, or $6. You are entitled to 
ride sixty times on that ticket. and if you avail 
yourself of the privilege your rides will cost you 
ten cents each. If. however, you ride but thirty 
times your fare stands you at twenty ceuts, and 
if you ride but once it costs you $6. 

The proposition of the Niagara Power Com- 
pany is to sell a H. P. at the Falls for $10. If the 
city of Buffalo or any one elge accepts this prop- 
osition it must pay $10 for the m. P. whether it 
uses it or not. It has the privilege of using it 
for 8, 760 hours in the year. What can it afford 
to sell this power fur at Buffalo? Let us take the 
maximum efficiencies that actual practice under 
favorable conditions will give, and see how much 
of this horse power we have to sell after trans- 
mission and distribution. We think no one will 
claim a better chain of efficiencies in actual 
practice than the following : 


Efficiency of turbines, 80 per cent: tarbin 
shaft, 95 per cent.; electrical efficiency of dynamo. 
90 per cent.; combined efficiency of step-up ani 
step-down transformers and electrical transmi: 
sion to Buffalo, 75 per cent. ; efficiency of tran. 
formation from alternating current to direct cu. 
rent, 90 percent. This will leave but 46.17 per 
cent. of the power we have bought to sell, and it 
has cost us $10, or at the rate of $21.66 per zp, il 
used continuously. In electric lighting stations 
the average consumption rarely is as high 38 0 
per cent. of the maximum, but let us assume 
that in Buffalo the average demand will equal 60 
per cent. of the maximum. The maximo 
which we have to deliver is but 0.4617 m. P., but 
the average demand upon which we could rely 
would be but 0.277. This has cost us 610 u. 
Niagara. Its cost at Buffalo is therefore at the 
rate of $86.10. If we allow an efficiency of 9 per 
cent. for distribution, it will cost $40.11 per z. P. 
But we have charged nothing for interest sad 
depreciation on wheelpits, side canals, wheels, 
transformers, dyvamos, or line: nothing for 
labor, attendance and administration; nothing 
for expert advice, cost of experimenting, or in- 
terest on investment during period of installs 
tion; nothing for right of way, insurance ot 
buildings, aud nothing for the interest on the in- 
vestment fur apparatus, etc., which the customer 
must make before the power delivered at bi 
door can be available, and which will be a facor | 
with him in deciding whether he vill becomes 
onstomer or nut. We will not attempt to figure 
out what these additional charges should be bit 
will leave that for those more directly interested 
to determine each for himself. but we cannot or 
the life of us make a favorable showing for thee 
propositions even ander assumed almost ila 
conditions such as can never be realized in 


practice. 
& & & 
One of Our Ove P. H. Johnston ovis 
Critics. the Electrical World. He 


is therefore the editor or anything «ls he 
To be sure, he employe 
men who are thoroughly capable electricians to do 
most of the technical work for bim, and #0 long 


as he leaves this entirely in their hands it iset- 
ectricsl 


chooses to call himself. 


ceedingly well done and a credit to el 
journalism. But sometimes he likes to soa! abore 
the atmosphere of Baxter street and try to create 
a flurry in technical circles, He usualy h- 
ceeds. In one instance he undertook to teach us 
mathematics and enunciated the astounding?!” 
osition ‘that if our units of linear messure vert 
based on x then the ratio of thecircumlee™ 
(of a circle ?) to its diameter would be onii.’ 
One of the young men in the office evidently 
“called him down,” for in the next issue be at 
tributed the statement and the arguments based | 
on it to a ip of the pen.” 
In the issue for March 16 Mr. P. H. Jobu 

again lets himself loose as follows: 


' 


ELECTRICAL MISINFORMATION. 


Referring to the electrical transmission of pore ff 
Niagara to Buffalo, an electrical contemporary ufs 
itorially: we think it is gate to say that this transom 
tion of the water power into electricity will not de vn 
efficiency of more than 85 per cent.; that the transmissa 
eplciency Will not exceed 75 per cent.: that weir 
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Tor mation at Buffalo will not average 75 per cent., and that 
the distribution ln Buffalo will not be at greater efficiency 
than 80 per cent.“ Inthe same article it is stated that 
the transmission loss in the 110-mile Frankfort-Lauffen 
experiment was “ but 25 per cent.,“ whereas the entire 
losses—fr.m the generator, step-up transformer, line, 
step-down transformer and final distribution—were, in 
fact, between 24.7 and 31.5 per cent., the power transmit- 
ted varying from 78.2 to 197.4 B. P. 


Does Mr. P. H. Johnston think that in prac- 

tice the efficiency of trausformation from water 
power into electricity will average better than 
85 per cent? If he does, can he point to a 
single installation where such a high efficiency 
has ever been maintained? Does Mr. P. H. 
Johnston think that it will pay to transmit from 
Niagara Falls to Buffulo—say twenty miles—with 
greater efficiency than 75 per cent? If he does, 
can he mention a single instance on record 
‘where such au efficiency, including the losses of 
step-up transformers, has been maintained over 
a distance of twenty miles? Does Mr. P. H. 
Johnston think an efficiency of 75 per cent. in 
step down transformers, and conversion of a 
portion of the energy into direct currents too 
low? If he does, can he point to a single case 
where such an efficiency can be maintained 
the year round under the finctuating loads 
that are likely to be met? It might be said 
that the transformers can be cut out as the load 
decreases so as to keep the remaining ones 
always working at nearly their best load, but if, 
as in three of the propositions made by the 
Niagara Power Company, the city of Buffulo is 
to pay for a maximum amount of power at Buf- 
falo, the efficiency of a transformer that is cut 
out of circuit because of decrease of load is, so 
far as the amount of power left for distribution 
is concerned, zero. Does Mr. P. H. Jubnston 
think that 80 per cent. efficiency in distribution 
all the year round is tvo low? Well. 

As regards the information volunteered in re- 
gard to the efficiency, etc., at the Lanffen- 
Frankfort experiment, we think Mr. P. H. 
Johnston would have done well if he had posted 
himself as to what was actually done there be- 
fore trying to correct others. As a matter of 
fact, there was practically no distribution at- 
tempted there unless supplying a bank of lights 


directly from the traneformer terminals may be 
regarded as distribution. And further, the high 
efficiency announced was obtained, not under 
conditions of variable load, or under commercial 
conditions, but only from dynamo shaft to point 
of distribution (?) at full load. We make this 
latter state ment on the authority of Dr. Walter 
Lobach, who was in charge of that portion of 
the work on the Frankfort-Lauffen plant done 
by the Allgemeine Electricitats Gesellschaft. 


Perhaps, however, all this was a slip of the 


pen—and if so, we will forgive it. 
x XK X 

I. Joun Beaas is again in trouble. Judge 
Wilson, at Cincinnati, has decided that the con- 
tract of the Cincinnati Edison Company for city 
lighting is void, the city not having the legal 
power to make a contract at the time it was 
signed. 

Taking into consideration the fact that the 
same week this decision was handed down a new 
lighting station was started in Harrisburg as a 
competitor of Mr. Beggs’s old station there, it 
looks as though John had enough to do to attend 
tohis own business without trying to run the 
N. E. L. A., where his services are not required. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


A “Casual Statement.” 


G. E.'s Enormous Force. 


(From the Boston Advertiser,” March 5.) 


The G. E. Company’s pay roll Saturday had 40.000 
names upon it, a larger number than at any time since 
the bottom fell out of the electric business in 1893. 


Averaging $2 per diem this army would create 
a pay-roll of $480,000 per week, or $24,000,000 per 
unnum—sabont three times as much as the 
gross business of the concern. 

Before the above statemeut can be accepted as 
fact, however, it will have to be resolved upon by 
the full Board. 

& K X 


A DISCRIMINATING VIEW. 


High Praise, but None Too High. 


(From the New York Sun.) 

The destruction of Nikola Tesla's workshop, with its 
wonderful contents, is something more than a private 
calamity. It isamisfortune to the whole world. It is not 
in any degree an exaggeration to say that the men living 
at this time who are more important tothe human race 
than this young gen leman can be counted on the fingers 
of one hand; perhaps on the thumb of one hand. 

We believe that nothing is really lost to the 
world by this fire, and that an unfortunate delay 
is the worst that has happened. This is serious 
enough, and the entire world joins ELECTRICITY 
in the hope that this delay may be brief. 

x * * 
AND THERE ARE OTE ERS. 


A receiver has been appointed for the Winona, 
Minn., Street Railway Company. 

The G. E. Company holds $20,000 of the bonds 
of this company, and is liable, through Northwest 
G. E., for $100,000 more, sold under guarantee 
to the United Electric Securities Company. 

It is thus the $12,000,000 deficit is being made 
up. 

& N * 
Too Late for tbis Year’s Report. 

The Los Angeles Consolidated Electric Railway Com- 
pany has been taken possession of by the bondholders on 


account of default in payment of the half year interest on 
the $3,000,000 bond issue due last September. 


The G. E. Company holds $41,440 of these 
worthless bonds—gone to join Pueblo and Little 
Rock. 

&& & * 
Will New York be the Next P 

General Manager Hanford says the Harrison Telephone 
Company will have an exchange in Chicago, and service 
will cost the public about 860 per year; present Bell 
charge $125. 

& X * 


THE strong efforts being made by the National 
Carbon Company of Cleveland to create a mo- 
nopoly in that line are attracting considerable 
attention. So far as their efforts may be in the 
line of improving product and lowering prices, 
no one should find avy fault. The fact is, how- 
ever, that improvement comes only with com- 
petition, and some of the independent companies 
have already outstripped the large concerns in 
producing a cored carbon of unquestionable mer- 
it. In an early issue we shall devote more space 
to this subject, which has two sides, and is, we 
believe, worthy of discussion. From the point 
of view of the consumer, it would seem curtain 
that the independent companies should be well 
supported. Carbous are an impoi tant element of 
central station supply. 

They can now be bought cheap and good. 
What would be the situation if the smaller con- 
cerns should be driven out ? 


& N N 
A OORRESPONDENT calls our attention to what 


he considers our injustice in not menticning, in 
last week's editorial on the Lamp Situation, the 
fact that the Beacon Lamp Company of Boston 
was an important factor in the fight which pre- 


‘vented the G. E. interests from obtaining a mo- 


nopoly of the lamp business between Judge Wal- 
lace’s decision and the time of the patent’s ex- 
piration. We were not, however, discussing this 
phase of the matter, and we mentioned the only 
two companies which, for legal reasons, were in 
position to continue making the standard type of 
lamp regardless of the outcome of the Bate case. 

When we consider the value of courage, fight- 
ing blood and nerve in blocking the plans of 
the G. E. monopolists, we give full credit to the 
Beacon Company and to Mr. H. 3. Kaliske. They 
madea gallant fight, and spent thousands of good 
money which went far to prevent the business 
from being bottled up. 

** & * 
INDUSTRY AND ECONOMY. 


We wonder how many reflective men, when 
they contemplated the scene of gaiety in Dr. 
Charles Betzler’s private office at Cleveland, 
during the meeting of the N. E. L. A., were 
reminded, as we were, of a story, often heard in 


our youth, of the Industrious Farm Hand. 


He had hired out for the season at $15 per 
month and his board. For nine months he had 
toiled faithfully and had fulfilled the letter and the 
spirit of his contract. The first rays of morning 
light bad found his cowhide boots brushing the 
dew from the pasture grass as he rounded up the 
cows to milk, so that the work of the day proper 
could begin promptly at6 a.m. Not until it was 
too dark to work in the fields had he repaired to 
the barn to do the evening chores. Sundays he 
had rested by greasing the wagons, oiling the 
harness, salting the cattle, splitting wood for the 
next week, a id at other light diversions. 

Now the season was ended, the crops were 
harvested, the corn was husked, the potatoes in 
the cellar, the threshers had come and gone, 
and the faithful farm hand decided to take a 
week or twoof rest in the city. His savings had 
amounted to $125, and with $6 of this he pur- 
chased a round-trip ticket. The first evening he 
wandered forth among the lilies of Hester 
street. The next morning he was seated on 
a barrel at the depot waiting for the first train to 
take him home. He emptied his pockets and 
found his savings reduced to 18 cents. Between 
yawns and pavgs of remorse, as he thought of 
the happy summer past and gune forever, he 
whispered in a languid way, Oh, well; easy 
come, easy go.” 

& K * 
You Hit It Right. 


The Progressive Age in its issue fur March 16 
gives the whole thing away. We have been found 


out and must confess. Our contemporary says: 

“Some two weeks ago a thief b. oke into the First Pres- 
byterian Church, Girard avenue and Hanover street, Phila- 
deiphia, and carrled away a Welsbach light. Nothing 
else was missed from the church. Itis hard to hold sus- 
picions against one’s fellowmen, but could it be that 


. ELEOTRICITY’S fanatic fondness for the Welsbach has at 


last developed into kleptomanta?“ 

It was not our fondness for the Welsbach light, 
however, that prompted us to the act, but our 
deep veneration for the sanctity of the edifice. 
We believed that so long as the Welsbach light 
remained there would be sufficient provocation 
for profanity on the part of those who had ro 
take care of it or sit under it to warrant irrever- 
ent expletives, and we took it merely to remove 
this temptation. Respice finem. 

& K * 

A LEGISLATIVE investigating committee is now 
at work in Syracuse on matters pertaining to 
municipal crookedness. We wonder if ELRO- 
TRICITY will be compelled to record improper do- 
ings on the part of any of our friends. 


ELECTRICITY. 
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Why, O Soul, Art Thou Sorrowful P 


And Why Cast Down Within Me? 
(From the New York Press.) 


Nikola Tesla has lost many months of labor and re- 
search, but he still Las his eulogist, Colonel Patton, late 
of the United States Army—Lieutenant Patton in the 
Army Register, but Colonel by the permission of hts 
friends and himself.. . But for Colonel Patton it 18 
doubtful if Nikola Tesla would ever have been recog nized 
by the world as the inventor of the rotating magnetic 
field. The inventor bas suffered an irretrievable loss, a 
ioss that cannot be measured by dollars and cents. He 
is one of the geniuses of this age. He stands beside 
Thomas A. Edison, the renowned electrician ; Prof. Elihu 
Thomson, electrician of the Thomson.Houston Klectrical 
Company: Charles F. Brush of the Brush Electrical Com- 
pany; Gardiner C. Sims and Prof. Alexander Graham Bell. 


& NK X 
The Flatlands Station. 


Who is in Trouble? 


Three Flatlands, L. I., officials have been indicted for 
bribery in Brooklyn—the Town Clerk, John S. Schenck; 
the Justice, John T. Ford; and the Tax Collector, Freder- 
ick Lemken. 

In December, 1893, these officials gave the Flatlands 
. Electric Light Company a twenty years’ contract for light- 
Ang Flatlands, at $45,000 a year. Ford and the clerk, 
Schenck, are accused of accepting a $1,500 bribe to vote for 
the contract. Lemken is charged with paying them the 
money to influeL ce their vote. 


& K X 
Twenty Per Cent. Per Watt. 


Comptroller Wallace of the Canadian Government has 
decided that electricity comes under the head cf unenu- 
merated articles, and consequently bears a duty of 20 per 
cent. The question arose over a proposition to transmit 
power from the American side of Niagara Falls to sur- 
rounding Canadian cities. 


Which means, we suppose, that the Canadians 
have not forgotten thatthey have an opportunity 
of their own for a large transmission plant—pro- 
vided the American company proves successful. 


* & X 
They Don’t Want the Earth—Only New 
England. 


(From the New York Tribune.) 


The New York, New Haven and Hartford Railroad has 
the unlimited effrontery to ask the Connecticut Legisla- 
ture to refuse charters to electric railroads which may seek 

‘to compete with the Consolidated system. Meekness, hu- 
mility and regard for the public welfare were always con- 
spicuously lacking in the management of the New York, 
New Haven and Hartford Railroad. 


* * * 


Mr. E. R. Grman is endeavoring to re-Organ- 
ize the Great Western Manufacturing Company, 
making the oreditors stockholders in the new 
enterprise. This apt pupil of C. A. Coffin al- 
ways has a new scheme, but we doubt very much 
if this one will work. -Several charges of fraud 
should be settled before he makes another public 
appearance. 

X K * 

Ir the system of trying American patent 
causes were correct, conducted in accordance 
with the strict rules of justice, the attorney com- 
ing into court with a case like one of the recent 
ones brought by the Otis Elevator Company (and 
the G. E. Company) against the A. B. See Com. 
pany would be disbarred. It is blackmail and 
nothing less, in our judgment. 


* K * 


Nor the least interesting story of intrigues in 
the electrical business in the past three years 
would be the connection of the G. E with the 
Elevator Trust and the doings of that trust. 


„ 


WE commiserate Mr. A. P. Ide over the disre- 
spectful treatment he is receiving in bis own 
town, where the Capital Electric Company have 
‘started in business as competitors of the old 
lighting company, in which Mr. Ide is inter- 
ested. The new concern has not bought Ide en- 
gines, and Mr. Ide has therefore recommended 


his employees to boycott the tradesmen and 
others who are stockholders in the company. 
We never knew before that Mr. Ide was so 
funny—we supposed the pull of the Eastern 
connection with the G. E. interests was so 
strong that Mr. Ide would not seriously mourn 
the loss of so small a sale. 


& XK * 


Ir is not unfrequently that we note gems of 
literature in Pudd'nhead Jobnston’s paper 
known to some as the Electrical World. In fact 
these gems occur so frequently as not to excite 
comment, but here is one that is certainly worthy 
of framing for preservation. Strange to say, it 
is not of Pudd’nhead’s own, but must be credited 
to Mr. Hering. In the Digest of Current Techni- 
cal Electrical Literature, in reviewing an article 
on efficiencies of apparatus in a central station, he 
says: 

„With steam- generated electric energy used 
for heating, the waste would be 94 per cent., 
the amount of coal required would therefore be 
94 percent. [Well! well! Carl. We suppuse the 
steam made up the other 6 per cent. I], while in an 
ordinary stove it is probably about 45 per cent. 
The amount of coal would therefore be nine times 
as little.” Oh my! Carl, how could you! And 
to think that the literary Frenchman from 
County Clare—the talented editor of the only 
Baxter street sheet—passed this. Oh! Pudd’n- 
head! O' Johnston! 

Some weeks ago there was a strike among the 
pullers-in along Baxter street aud the Bowery 
because some of the clothing houses employed 
non-union pullers in. This was at the time that 
Pudd’uhead Johnston started up his memorable 
Baxter street methods in his so-called journal- 
ism. The union strikers won in the fight, and 
the Irish philosopher has been in the dumps 
ever since, 

Flushed with the cordial and hearty reception 
which he received at Cleveland fiom thuse who 
aamire him personally and especially his meth- 
ods, he seems determined to take it out of the 
hides of his employees, and the result is that it 
is reported that the offices of our contem porary 
are in a state of anarchy. 


* * * 
ALL THE NEWS. 


— — 


Tue RUssRELL X OFFICER ELEC. Construction Co. 


Western Agents for 


Brush blectiic co. 
Crocker-W becler Electric Co, ELECTRICAL ENGINEERS 


Meston Altern'g Fun Motors. 
American Circular Loom Co. 
Whitney Iustruments. 
Kester Arc Lamps. 


DENVER, CoL., Feb. 22, 1895. 
To the Publisher of ELECTRICITY. 

Dear Sir: We do not remember when our sub- 
scription expires, and when it does we do not 
want to be dropped from the list, but would re- 
quest you to mail us bill for the next year. 

We notice in Execrricity that the news is not 
taken from or published in any of the other elec- 
trical papers, and therefore we are continually 
receiving new information, etc., from your 
paper. 

With the other electrical papers, if you take 
either one you get the news of all. 

This is no “blarney,” it is a positive fact. 

Wishing you success, we are 

Yours truly, 
Gro. WM. Russe 1, JR., 
President and Manager. 


* „ * 
NURSERY RHYME. 


AND CONTRACTORS. 


(Tune—* A dlllar a dollar a ten c’clock scholar.” 


With a Whoop and a whirl the Electrical World 
To come out quite early does seek; 

It used to come out on Wednesday night 
But now It Comes out next week. 
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Low Temperatures and 
Power of Magnets, 


A communication was made to the Freneh 
Académie des Scicnces on February 4 by M. 
Raoul Pictet on the “ Influence of Low Temper. 
atures on the Attractive Power of Artificial Per. 
The author stated that the 
experiments referred to were made with a my. 
net weighing 498°5 grammes, and formed of 
three elements in horseshoe iron. After ms- 
netization the magnet was made to carry its 
charged armature for two years. It could the 
sustain 4,275 grammes. It was subsequently let 
for eleven months without armature, and then 
could only bear 3,226°5 grammes. The magnet 
was then placed in a small frigorific vessel filled 
with pure alcohol; it was arranged vertically 
with the poles or branches in the air and stayed 
with pieces of wood. The alcohol in which the 
magnet was placed was caused to touch the sur- 


face of a glass 3 millimeteres thick placed hori- 
Two thermometer 


manent Magnets.” 


zontally upon the branches. 
indicated the temperature of the alcobol, main. 
tained constant by an agitator. The armature 
of the magnet in contact with the upper garias 
of the glass was fixed to the plate of a sensitiv 
balance. It could only rise one-fifth of a mili 
meter, and was retained by two points closings 
electric current which passed through a gu- 
vanumeter. The following table gives the srer- 
ages of the results abtained by four series of ob- 
servations, in which the differences were always 
less than 1 50 grammes : 


mperature Poxer of 
Ton ne magnetic | O Stine pate 
magnet attraction. magnet. attraction 
Degrees. Grammes. Degrees. Gramme 
TBO e 57 31 — 40 66 70 
+ 25 . . 67°87 — 45 ee 674l 
2 58 48 — 50 . . 68 4 
I 59°10 — BD — . . 68°91 
AS AQ E 59 81 — 60 . . . 15 
+ § ......... 60°36 — 65 . . 70 
B i E 61°04 — 70 71 
— 85 22 61˙80 — 75 . 71 0 
— 10 62 42 — 80 . 19 
— 16 ......... 63 42 — 85 . . 73" 
— 20 ......... 63°98 — 90 . . 74°18 
POD ROR 64 60 — 95 ee 7405 
BO e 65:35 — 100 . . 75°80 
— 388 66°09 — 105 . . 76°64 


A Long Interurban Electric Railroad. 


The construction of the first interurban elec- 
tric railway system of any magnitude in Western 
Pennsylvania is, after many delays, an assured 
fact. The line in question connects Greensburg 
to Pittsburg passing through Jeannette, the Dat 
ural gas and great plate-glass center; Irvin. 
Manor, Penn, Stewart and other towns of the 
gas coal section; Walls and Carnegie, seats of er: 
tensive railroad shops; Wilmerding, the location 
of the Westinghouse Air Brake Works; a 
Pittsburg, of the Westinghouse Electric a 
pany’s new works; Braddock, the home of the 
great Carnegie steel plants, and many ote 
smaller towns adjacent to Pittsburg. 1 

‘he company which will construct the line! 
largely composed of Eastern capitalists, of whom 
ex Judge Saddler, of Carlisle, Pa., is the hesi- 
All the necessary rights of way have 5 
cured and work will be commenced with te 


` opening of spring. A mortgage for $500,000 7% 


recorded at Greensburg a few days ago by the 
company in favor of the Union Frust Compal 
of Philadelphia. Bonds will now be issued, the 
proceeds to be applied to the construction of the 
road. The first ten motors of the road will be 
completed within two months, and by August Ë 
is expected cars will run from Greensburg t 
Pittsburg, a distance of about thirty-five miles 

The Greensburg and Pittsburg Compavy er 
bought the Greensburg ard Hempfield road 0 
two miles in Greensburg for $48,000, This line 
was the first to be equipped with Westinghov® 
motors and old United States horizontal ty 
generators. It has not been a paying investment 
aud the stockholders being anxious to selte 
offer of Judge Saddler was accepted without 
much delay. The purchasers will incorpo 
this line as a part of their Greensburg-Pittebig 
system. 


the Attractive 
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ery gives a very clear account of the manner 
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with scarcely a single alteration from the design 


LARGE ARO DYNAMOS.* 


if ‘a0 * 


hich an open coil machine commutates. 


of fifteen years ago are being sold in competi- 
tion with the latest closed coil dynamos. 


it 
the 


Asa 


matter of fact, it does so to a certain extent, but 


this dynamo, 
the current is so small, and whatever heat there 


with 
a matter of wonder that 


unfamiliar 


always 
spark does not cut away the segments. 


one 


BLACK. 


Glancing back over the last fifteen years and 


N. 
noting the rapid progress made in all branches 


BY CHAS. 


The question as to the reasons for this prefer- 
ence naturally suggests itself, but before answer- 


t I will briefly describe some of the most 
marked points of difference between the two 


ing i 


of electrical engineering, it appears strange 
that arc dynamos have met with so few changes, 


in prac- 
s point the . 


diated so rapidly, that the effects 


tice are almost inappreciable. 


18 18 ra 


As the name implies, the 


open coil machine has the separate coils or sec- 


classes of machines. 


more especially so when we remember that arc 


At thi 
were it not for this, the current in the 
bobbiu, which is being cut ont, would be re- 


t distance from the brush to prevent the 
current jumping back across the heated air space 


and thus causing the machine to flash. 


self-indnetion of the bobbin plays an important 
cien 


versed before the segment had reached a suffi- 


part 


tions of the windings of the armature entirely 
ircuit. | 

It will be observed in the open coil armature 

that each coil or bobbin, as they are generally 


distinct one from another. In other words, they 


do not form a closed o 


In re- 


ble to ascribe this to the fact that 


duced to practical use on a large scale. 
the efficiency of this type of machine, 


t has always been notoriously weak 
spect to efficiency, and has by no means kept 


Pace with the 


18 impossi 


ecience re 


It 
since i 


sign or 


lighting was ove of the first branches of the 
there was nothing left to be desired in the de- 


ra 
A 
*. 
Way 
us 


called, has a large number of turns, and that 
there are but few commutator segments, while in 
the closed coil armatures we have exactly the 


The design avd proportioning of the field 
magnets are the same as in the closed coil ma- 


chines. 


„various Maun 


lescent dynamo. Within the 


INCAN, 


reverse, namely, few turns per coil and a large 


facturers have awakened to this fact. and we 


past eighteen months, however 


It in in the commutator and commuta- 


This ıs due 


to the different manner in which they commu- 


tion, then, that we find the most marked differ- 


number of commutator segments. 


of arc dynamos appearing from time to time in 


have seen the results in numerous descriptions 
the technical journals. 


The general tendency 


seems to be toward larger 
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In the open coil machine a large, amount 
of self-induction in each bobbin is by no means 


tate. 


speeds; but, although the increase in size bas, of 


ty of 


Take, for example, a 


10Fr1 


ence between the open and closed coi] arc dy- 


namos, and herein lies the great super 


the former over the latter. 


course, increased the efficiency to some extent, 
we still notice the massive field magnets with 


their enormous amount of copper, and the small 


fact, one might almost say 


that it is essential in order to obtain the best 


results, while in the closed coi] machine the less 
self-induction there is in each bobbin the better 


in 


7 


objectionable 


new open coil 125 lighter and one of the latest. 


closed coil 100 light machines. 


In the one there. 


armature, which alone is enough to account for 


the inefficiency of these dynamos. 


are 24 segments in the commutator, while in the 


other there are 160. 


Another 


To go into details as to 


The latter is true 


of all closed coil machines, whether for arc or in- 


the action at the commutator. 


which is the easiest to insulate and keep in re- 


noteworthy fact is that, with one exception, 
which perhaps I need not mention, all the new 


ly necessary before a society of 


practical managers and engineers. 


* 


pair is scarce 


candescent lighting, as all engineers well know 


machines thus far described are of whatis known 


as the closed coil type. 


This is the more re- 


who have had any experience in the designing of 


dynamo electrical machinery. 


markable when we consider that fully seventy- 
five per cent of the arc lights in this country are 


Some advocates of the closed coil dynamo, 


ty in the 


i 


current and consequently a greater strain upon 


the insulation of the line. 


mutator segments causes a discontinn 


The first statement, however, is not nearly as however, claim that such a small number of com- 


well understood even by those who have had con- 


The open coil 


tun from open coil dynamos. 
dynamo at the very earliest date appealed to such 


men as Charles F. Brush and Elihu Thomson as 
being especially suited for this constant current 


siderable experience with the open coil machine. 


ta new ob- 


This is no 
tion to the open coil dynamo, and has been 


answered long ago. 


on it deper ds the successful working of a ma- been revived recently, and I have noticed that 


The fact that a large amount of self-induction is 


jec 


advantageous in an open coil machine has never. 


work, and by the remarkable genius of these 


It seems, however, to have 


tomy knowledge, been stated before, although 


fected that to-day machines 


pioneers was so per 


one builder of closed coil apparatus lays great 
stress upon the fact that its machine generates 


Silvanus P. 


Thompson in his Dynamo Electric Machin- 


chine of 2,000 volts or more. 


er read before the National Electric Light Associa- 


on 
‘tion, February 19, 20 21, 1895. 
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an absolutely steady current, and therefore puts 
no undue stress upon the insulation of the line. 
In 1887, Mordey, in Euglaud, made the follow- 
ing experiments upon a Brush machine in order 
to determine how much fluctuation there really 
was. Six converters, each made to transform 
from 2,000 down to 100 volts, had all their pri- 
mary and all their secondary coils joined in 
series. The current from the Brush machine 
was sent through all the low tension coils, and 
then, with a Cardew voltmeter, he attempted to 
measure the difference of votential at the termi- 
nals of the secondary or fine wire coil. The 
pointer, however, remained at zero, showing ab- 
solutely no B. M. F. He then applied the wet 
hands across the terminals of the whole rerien, 
but with equally negative results. An experi- 
ment which I myself made not long ago confirms 
fully these results. The current from a ciosed 
coil dynamo, which had 72 bars in its commuta- 
tor, and which therefore gave practically a 
steady current, was passed through the field 
coils of a 125 light are dynamo, and the fall of 
potential was measured with a Weston vultmeter. 
The machine was then run self-exciting, and the 
drop through the field was again taken. The 
currents in both cases gave identically the same 
readings on the voltmeter. That there is a dis- 
continuity in the current, no one will deny, but 
that it is so slight that no instrument less sensi- 


Efficiency 
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volto 
tive than a telephone will show it appears to be 

n by the above experiments. 
This conclusion being reached, it is difficult to 
understand how the insulation of the conductor 
would be more strained by an open coil than by 
a closed coil machine. 

A much more vital question in connection 
with these large units delivering current to the 
line at the enormous E. M. F. of 6,000 volts or 
more is this: What value will the k. M. F. attain 
in case the circuit is suddenly broken? From a 
theoretical standpoint, basing our deductions on 
the manner in which the two types commutate, 
the open coil machine has largely the advantage. 

Opening the circuit is the same in one sense 
as suddenly throwing a high resistance into the 
line; and when we do this we shift the point of 
commutation back under the brush, owing to 
the reaction of the armature current being re- 
duced. Consequently the bobbin, which should 
not be cut until after its segment has passed 
from under the brush, short-circuits the one in 
parallel with it, and as a result the segment con- 
nected with this bobbin carries the arc around to 
the opposite brush, thereby causing the machine 
to flash; this short-circuits the armature, and the 
B. M. F. drops to zero. This flash is not due to 
the insulation breaking down at any point, but is 
simply drawing the arc of a short-circuited bob- 


way is acting like a safety-valve. 


bin part way round the commutator, and in this 
The machine 
is not injured in any way, and as soon as the 
break in the circuit is repaired it is ready to 
again deliver current to the line. In order to 
prove this by a practical demonstration and to 
learn accurately just what value the E. M. F. at- 
tained when the circuit was suddenly broken, we 
made tbe following experiment: The sparking 
distances, from 500 up to 9,000 volts, between two 
carbon pencils, one with a flat end and the other 
with a rounded one, were accurately determined 
within a few thousandths of an inch. The re- 
sults are plotted in Fig. 8. It will be noticed 
that the curve 1s almost a straight line, and let 
me add, it agrees very well with that obtained by 
De La Rue aud Muller, who made quite exten- 
sive s ries of experiments upon sparking dis- 
tances. The terminals of the 6,250 volt machine 
were then connected to these carbon pencils, and 
the greatest distance the current wonld jump on 
suddenly breaking the circuit was determined. 
This distance corresponded to a little Jess than 
8,000 volts, showing that the E. M. F. had risen 
between 1,500 and 2,000 volts. This can be ac- 
counted for by the fact that it takes an apprecia- 
ble moment of time for the arc on the commuta- 
tor to be carried from one brush to the other. 
Owing to each segment extending about 60 de- 
grees around the commutator, the time required 
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to short circuit the commutator is just one-third 
of what it would be in the closed coil machine; 
consequently I think the statement that in a 
closed coil machine the voltage would rise to 
fully double its normal value, under the same 
conditions, would be a very conservative one. In 
fact, I have many reasons for believing that it 
would go considerably beyond this, providing of 
course that the insulation of the commutator 
did not break down. If this occurred, the ma- 
chine necessarily would be unfit to run again un- 
til repaired. This peculiarity, if I may be 
allowed to call it such, of the open coil machine, 
is especially important where underground cir- 
cuits are employed, since a breakdown in the in- 
sulation, due to an abnormal rise in the voltage, 
is something that can only be repaired at consid- 
erable expense. 

Knowing that some tests on underground cir- 
cuits would be of interest to central station engi- 
neers, I arranged through the courtesy of Mr. 
E. A. Leslie of the Manhattan Electric Light 


Company in New York, to make some determi- 


nations as to the rise in voltage when a long un- 
derground circuit was suddenly broken. A Brush 
open coil 125-light machine was connected to a 
twelve mile underground circuit, supplying cur- 


rent to 125 arc lamps. The voltmeter registered 
The cir- 


6,850 volts at the machine terminals. 


cuit was then broken a number of times with 
the carbon points in shunt with the bret 
At first, the carbons were separated by, 
distance corresponding to 10,000 volts, ad 
this distance was then gradually reduced unt] 
the current jamped the air apace. This indicated 
only 5,000 volts. The carbons were then « for 
6,000 volts with the result that the current jumped 
twice in breaking the circuit eight times, shov. 
ing that we had about reached the limit. It vy 
then decided to try breaking the circuit, 
near the center. Uuder these condition, 
5,000 volts was the highest reading we ob- 
tained, but there was a marked difference in the 
time of discharge. In the first case there were 
two discharges in rapid succession within a hl 
second after the break while in the second cax 
fully two secunds elapsed before the carrent 
jumped. In both cases there were two discharges 
before tbe arc was established, the first one 
being sbort and snappy. resembling a state 
spark. From this it will be seen that the capac- 
ity of the circuit more than counterbalanced 
any rise in voltage due to self-induction of the 
machine and line. With these results before u 
we can safely assume that the insulation of 8 
cable will not be overstrained by an aocidental 
break in the line. All these considerations led 
the company with which I have the honor to be 
connected to adhere to this, the open coil type of 
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machine, in designing their large units. 
Fig. 11 is the characteristic of 8 1% light 
machine. This machine runs at five bundt 
revolutions per minute, and its rated cap 
ity is 125 50-volt 9.6 ampere arc lamps. f 
k. w. It will, however, give 6,700 or ô 
volts without undue heating. Its weight 
including sub-base, pulley and regulator, 18°% 
actly five tons. The frame proper is made 0 
the best grade of soft gray iron and i8 cast u 
three pieces. The two upper caps can be readily 
removed, thereby giving free access to the rn 
tare, which can be taken out and replaced in! 
very few minutes in case of necessity. The)” 
nals are self-oiling and self-aligning, with gung 
glasses, so that the amount of oil in the vell cl 
always be ascertained at a glance. The fe 
magnet cores are hammered steel, very lou U 
carbon, and showing very high permesbiliy 
The pole shoes are steel castings, tapered # the 
tips to prevent excessive heating due to ed 
currents. No. 8 wire is used in the feld, 8 
is two sizes larger than on the majority of 
dynamos of other makes. The currentper 4 
inch is only 746 amperes, consequently the # 
perature rises but little even afters A bot 
run. The armature is of the well-known stands 
type, the only difference being that, on sot! 
of the machine being four pole, four bobbins 8 
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eonnected in series instead of two. We 
now come to the commutator, that part of 
all continuous current dynamos which is a 
source, directly or indirectly, of more perplexity 
and trouble than all the other parts combined. 
Three objects were aimed at in designing the 
commutator for this machine. First, sim- 
plicity; second, durability; third, ease of repair. 
There are three distinct rings, each one 
of which is built up in sections of thoroughly 
dried applewood, filled with boiled lin- 
seed oil. Over this is forced a mica ring one- 
sixteenth of an inch thick, and on the sides mica 
disks protect the wood from the arc. Upon the 
mica are mounted the brass segments, and on 
these in turn the copper. 

Lignumvite blocks 2} inches long serve for 
insulating pieces between the segments. The 
brushes are the tangential type, the same as those 
used in connection with all open coil dynamos of 
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this design. An automatic regulator, for shift- 
ing the brushes and shunting more or less of the 
current from the field magnets as the load varies, 
is fastened to the front of the machine. under the 
commutator. The small shaft which passes 
across the frunt is driven through a worm by a 
smal] belt from the armature shaft. On this 
shaft are mounted two magnetic clutches which 
are regulated by two relays in the wall controller. 
The electrical energy consumed in operating the 
regulator is less than one-tenth of 1 per cent. of 
the output of the dynamo. The machine is ab- 
solutely automatic from one lamp to the full ca- 
pacity, and the whole load may be thrown on or 
off with impunity. 

Fig. 11 is a characteristic curve of this machine 
without any regulator. The readings were all 
taken at the sparkless position of commutation. 
This is remarkable from the fact that after we 
get over the bend the curve is al ost perpendicu- 
lar, and is probably the nearest approach to a 
constant current machine ever attained. By 
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winding more wire on the armature we could 
have made this machine deliver a constant cur- 
rent of 9.6 amperes at all loads without shunting 
any of the current from the field, but this would 
have increased the internal resistance and also 
have made the machine much less efficient at light 
loads. By the present method of regulation, 
we reduced the O'R loss at quarter load from 
4,018 to 3.367 watts, or in other words, we gain 
almost one electrical horse-power. Fig. 12 is a 
curve of the electrical efficiency. It will be no- 
ticed that this at full load reaches 94 per cent., 
which is acoounted for by the liberal allowance 
of iron in the armature, thus reducing the re- 
luctance of the magnetic circuit, and by the large 
size of the wire used on both field and armature. 

Fig. 13 is acurve of the commercial efficiency. 
At full load this is over 90 per cent., and ap- 
proaches very closely the efficiency of incandes- 
cent dynamos of equal capacity, but the most 
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noteworthy point is the high efficiency shown at 
quarter load. 

Fig. 14 is a curve of the machine separately ex- 
cited, with no current in the armature. The or- 
dinates are thelvolts at the armature terminals, 
and the abscisss the amperes in the field. This 


is really a permeability curve of the magnetic cir- 
cuit. By a comparison of: the voltage shown 
here, when there are 9 amperes in the field, with 
that of the machine when delivering current, can 
be seen the enormous armature reaction. The 
curve also indicates a new departure in arc dyna- 
mo design, namely, that the magnetic circuit is 
not worked at nearly as high a point of satura- 
tion as in the old types. 


American Institute of Electrical Engineers. 


The 95th meeting of the Institute will be held 
at 12 West 31st street. New York City, on 
Wednesday, March 20, at 8 P. M. 

A paper will be presented by Prof. Harris J. 


Ryan, of Cornell University. and Mr. Milton E. 
Thompson, entitled ‘‘A Method for Preventing 
Armature Reaction.” 


Storage of Energy Essential to Economy of 
Workiag in Central Stations —IIl. 


BY N. W. PERRY, E. M. 


THE FEED STORAGE SYSTEM. 


According to this system, approximately the 
whole of the feed water required for the twenty- 
four hours is pumped into the feed tanks during 
the time of light loads; so much of it as the boil- 
ers require during this time is supplied from the 
tanks, and the rest (which will be that wanted 
during the heavy load time) is retained in the 
tanks and heated up by the surplus steam during 
the said light load time up to or nearly to the 
temperature of the steam in the boiler, viz., 
847°, and is used as boiler feed during the heavy 
load. 

By this method of working, the duty required 
from the boilers will be considerably lessened, 
for, while during the time of maximum load they 
will still be required to supply steam at the rate 
of 6 inches X 27,500 = 165,000 pounds per hour, 
the total heat which they have to gather from 
the fuel and impart to the water will be lessened 
by the increase in temperature of feed from 100° 
to 347, a gain of 247°. The total heat of 180 
pounds absolute steam being 1,219°, we have the 
maximum heat to be supplied by the boilers at 
present = 165,000 X. (1,219° — 100°) = 165,000 x 
1,119 = 184,685,000 units of heat hourly. Where- 
as with the feed storage the maximum required 
= 165,000 X (1,219° — 347°) = only 143,800,000 


1 
units. In other words, 7-53 of the maximum 


work of the boilers is avoided and a correspond- 
ing number can therefore be laid off. 

During every stage of the heavy load,with 847° 
feed, the same proportion of boiler work is 
saved, and this is illustrated on the diagram by 
the dotted curve and figures, 4.67 inches repre- 
senting the maximum required work with feed 
storage, against 6 inches without, equal to a gain 


sites fs 
of 1.829, which is 4.53 of 6.11, or 22 per cent. 


The dotted curve of required boiler duty, dur- 
ing the seven and a half hours under the new 
conditions, is, therefore, quite definite as to form 
and also as to area enclosed by it. The dotted 
curve during the remaining sixteen and a half 
hours of light load must be such that the de- 
ficiency in work during these hours equals the 
excess of work during the heavy load time, and 
the area it encloses is, therefore, quite definite, 
while its form depends upon the rate of working 
both as to firing and to feeding, and this form 
can with moderate care be made to assume that 
shown, which will give a maximum amount of 
work measuring 0.78 inch, so that the ratio of 
maximum to minimum becomes six to one, viz., 
ai „instead of the present 28.4 to 1, a reduc- 
tion of irregularity of working which must 
necessarily be beneficial to the general working 
of the boilers and must effect a considerable 
saving of fuel. 

The required tank capacity is easily estimated, 
being the total of water evaporated for sevenand 
a half hours, viz., (1.624 + 2.465) X 27,500 x 7$ 
= 848,160 pounds. Taking the size of tanks pro- 
posed by Mr. Halpin of 8 feet in diameter by 80 
feet in height and allowing for their not being 
emptied within some 3 feet of the bottom, so as 
to leave room for deposited mud, etc., they may 
each be taken as containing a working quantity 
of 75,000 pounds of water, so that full eleven of 
them would be wanted, viz., 248455 = 11.24. 

The cost of these, including fittings‘and cover- 


Read before the National Electric Light Association at 
its Eighteenth Convention, held at Cleveland, O., Febru- 
ary 19, 20 and 21, 1895. . 
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ings, I will take at £500, which I believe to be a 
liberal estimate, so that if we allow for a reduced 
number of boilers, according to the reduced 
maximum work required for them, we shall have 
the cost of boiler plant on this system : 


Boilers, 0 x £80,000 = £28,860 


Tanks, 11.24 x £500 = 5,620 


COMBINED FEED AND STEAM STORAGE. 


The same authority gives the estimated cost 
of this asfollows: The saving of boiler duty, 
due to the feed storage only, is the same as for 
the previously taken case of feed storage, and is 
represented by the area enclosed between the 
full and the dotted curves during the seven and 
one-half hours of heavy work, and the extra 
steam to be produced is represented by the area 
enclosed between the dotted curves during the 
seven and one-half hours and the straight mean 
lines for twenty-four hours. This extra steam 
will amount to 1.60 X 27,500 pounds X 74 hours 
= 880.000 pounds requiring 880,000 X (1,219° — 
876°) = 278,190,000 heat units. The water in 
tanks giving us, as before, 59 heat units per 
pound in cooling, we shall want 272129999 = 4,715,- 
100 pounds of water, which will require 68 tanks. 
Add tanks for feed storage as before = 11 = 
total of 74. 


The boilers will cost as for steam storage... £8,526 
The tanks will cost 74 X £500 X 1.06...... . 88,850 


Total Cost.........cccccccccecesccascecvecececccsecs £47,376 
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HALIN 's THERMAL STORAGE TANE. 

All of the above was embodied in an article of 
mine published inthe Western Electrician of 
January 5, 1895. 

Let us see how the data here presented, when 
interpolated in the case we assumed in starting 
out, affect the results: 


This is over 20 perjcent. less cost than for the 
steam storage alone, It is not more compli- 
cated, since the feed andthe steam may be 
stored in the same tanks; and it has the ad- 
ditional advantage of supplying nearly clean 
water to the boilers, as has the simple feed stor- 
age system, and the work on the boilers is uni- 
form for the 24 hours, which will necessarily 
produce a considerable economy of fuel. 

Comparing now the above four modes of work- 
ing the boiler plant of such an installation as the 
Berlin electric station and tabulating Mr. Schon- 
heyder'’s results we have the following tabular 
view : 


WITH FEED STORAGE, 


EHgins aia $274.56 
Bell E EE T 113.47 
Bai ssss an a 120.00 
Dynamos 120.00 
AP AIK Ge erases cies daxsuecogvaietesowes enced 29.32 

$657.85 
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Allowing 10 per cent. for interest, ieie 

tion and maintenance on the investment, er- 

clusive of tanks— which is the same as before- 
and only 5 per cent. on the tanks, we have: 


$628.01 at 10 per cent.................. $62.80 
29.82 at ñ per cent.................. 1.47 
Total fixed annual „ 851.27 
/// ⁰•AA $20.00 
Other expenses as before - 18.81 88.31 
Total annual cost per electrical horse: — 
CGCCWWW0W0WT0(k0ͤ ( 
WITH STEAM STORAGE. 
Engines . $274.56 
Boller suse teacasees 87.18 
i cece donates bance RS a 236. 70 
Bulldogs ecusuckecaseaecnes 120.00 
Dynamos 120. 00 
$788.89 
$551.69 at 10 per cent. $55.17 
$236.70 at 5 per cent . 11.83 
Total fixed annual ost... . $67.00 
Coal, 2.21 pounds at 91. 75 . $16.98 
Other expenses . 13.31 30.94 
Total annual cost per electrical horse- 
pP ᷑ knn 
COMBINED FEED AND STEAM STORAGE 
EuEneese 8 $274.56 
DOU OP lllCCöãͤĩ NA 37.18 
ATT S. AET - -r «ͤ½— g E O ETA 180.37 
Buildings . . 120.00 
Dyuasmos 0 120.00 
$782.06 
$551.69 at 10 per ent.... . $55.16 
$180.37 at 5 per cent . . . 9.02 
Tctal fixed annual cost...... . . . . $64.18 
Coal, 2.21 pounds at 81.75 $16.93 ‘i 
Other expenses . 13.31 30.24 
Total annual cost per electrical horse- i 
power . . . . 404. 


The above calculations show that with coal si 
$1.75 per ton and a load line such as that & 
sumed there will be an annual saving with the 
feed water storage of $20.20 per borse - power 4. 
nually, by steam storage 920.54, and by combined 
feed and steam storage an economy of $23.36. 

If, on the other hand, we assume coal to cott 
double this, or $8.50, which would perhaps be 
nearer the average conditions obtaining in iu 
country, Our energy without storage woul 
us $148.40 per annual electrical horse-powetf. 
With feed storage, $117.58; saving $30.82. 
With steam storage, $114.27; saving $34.13. With 
combined, $111.35; saving $37.05. 

Being aware that Mr. Halpin had already pat 
into practice his system of thermal storage, im- 
mediately upon the receipt of the invitation from 
your president to address you upon the gubjec 
of storage of energy, I solicited from Mr. Ha“ 
pin information in regard to the results 0 | 
tained. The time allowed for a reply was eren. 
ingly limited, but he was kind enough to gend 
me a letter, together with the two photos and 
diagrams which are here reproduced. 

The half-tones are of small feed storage tanks 
used in a plant already erected, represented 1 
sketch No. 2. The two boilers shown in ske 
are Cornish,” 5 feet 6 inches diameter bY a 
feet 6 inches long, and have flues 2 feet 9 inches 
diameter and 5 feet 6 inches grates with beating 
surface of 500 square feet and a grate ares ol 10 
by 35 feet. But Welsh coal is used, 0% 
taining about 15,000 Board of Trade unita, d 
the plant drives the laundry, the electrio light? 
duplex pump for elevators, the whole of the 
radiators, provides steam for vooking in Ù! 
kitchen, and supplies the hot water service of“ 
large hotel. 

The feed is delivered from the town's wer 
supply iuto the tank under the feed water hel 
and by means of duplex pumps it is pP% 
through the feed water heater, where itis 
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to a temperature of about 200° Fahrenheit, and 
from there it is forced into the top of the thermal 
storage vessel, where the feed pipe delivers hori- 
zontally into the steam space, towards the back 
end of the vessel, or away from the firing end of 
boilers. The blow-out for the dirt deposited in 
the thermal storage vessel is also at the back end, 
and this blow-out is connected directly with the 
main blow-out in front of boilers. 

The feed passes along the thermal storage ves- 
sel. and is led out near the firing end of boilers 
by a pipe standing about nine inches above the 
bottom of the vessel. From here it gravitates 
into the boilers, the quantity being regulated by 
these valves. 

There is a pipe from the steam space of boiler 
direct into the top of the thermal storage vessel, 
so that there is always the same steam pressure 
between the boiler and thermal storage vessel, 
and the feeding into the boiler is effected by the 
head of water in the thermal storage vessel above 
the boiler. 

He writes: 

“ I was obliged to start the plant before the 
makers had completed the thermal storage vessel 
and its connections, and when the boiler working 
them was emptied it was found to contain thirty- 
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ELECTRICITY. 


Ton will, of course, observe that any possi- 
ble effect of radiation, about which I am not at 
all frightened, is minimized, as the cylinders here 
radiate against each other, so that only one- 
quarter of the total surface, or, say, one cylinder, 
will be under the influence of losses from radia- 
tion. 

„ I have arranged this plant so that there is a 
wooden gallery in the roof, and into this gallery 
ail the various handles are bronght for working 
the apparatus. I have taken this precaution so 
that should any joint break the men in charge 
are perfectly safe, and being in the gallery they 
can control the valves and blow the vessel off, 
any escaping steam passing out through louvres 
in the roof. The boilers for this plant are not 
shown. 

“ You will observe the thermal storage vessels 
are completely finished in the riveting machine, 
not a single rivet being put in by hand, and ow- 
ing to the form of the dished ends there is nota 
single stay in the whole vessel, so that they are 
absolutely free to expand in any direction with- 
out doing injury by tearing themselves to pieces. 
All the valves, etc., are arranged so that any one 
or all vessels can be cut out of use.” 

In conclusion I will say that, of all the meth- 
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ARRANGEMENT OF STEAM PLANT WORKING UNDER Hatpin’s FEED STORAGE System, SUPPLYING 
STEAM FOR LIGHTING, HEATING, COOKING, ETC., IN LAROER ENGLISH HorEL. 


five buckets of sediment and incrustation. 

“ After the feed storage was got to work one 
boiler ran twenty-two days and nights continu- 
ously, and on opening out it was found abso- 
Intely devoid of scale or dirt. 

“I caused two tests to be made of eighteen 
hours each, during which the coal was accurately 
weighed and the water measured through a meter 
I had previously checked, with the following re. 
sults : 

“ When working without thermal storage the 
evaporation reduced to ‘ from and at 212° Fahren- 
heit’ was equal to 10.95 pounds of water per 
pound of coal, and on the second test, when the 
thermal storage was at work, the evaporation was 
raised to 12.21 pounds. 

„Of course, you must bear in mind that this 
particular apparatus was only designed for feed 
storage, as steam storage was not reqnired under 
the special conditions which had to be dealt with 
in this case. 

“Sketch No. 8 of the storage vessels, to work 
in connection with refuse destructors, shows 
four thermal storage vessels, the number re- 
quired in this case. 


ods of storage available, the storage battery 
would, on theoretical grounds, be the best, be- 
cause of its forming the last link in the chain, 
thereby giving the economies of continuous 
working to all that precede. Unfortunately, it 


involves such large Josses in itself as to nearly if 


not quite nullify the advantages it would other- 
Wise present. And again, its heavy cost above all 
other methodsrenders it unavailable in any com- 
plete storage project unless fuel is dear. 

We are therefore compelled to go back of the 
engine for our equalization schemes and put up 
with the losses due to variable load upon all that 
follows. Fortunately the losses which we can 
overcome at this early stage are quite consider- 
able, and we have a number of methods at hand. 
Of these the gas engine—involving a gas storage 
seems to give the best results. Very closely fol- 
lowing this comes Ha'pin’s combined feed and 
steam storage, followed by feed storage and 
steam storage. Below is given, in tabular form, 
the cost to produce for one year one electrical 
horse-power, with coal at $1.75 per ton and at 
$8.50 per ton; also, the saving effected by the 
various methods over present methods in a sta. 


137 
tion having a mean load 25 per cent. of its maxi- 
mum: 


q 
RECAPITULATION. SAVING EFFECTED. 
| 


Coal Coal. Coal, | Coal, 
$1.75 per 33 70. i $1.75. | $8.50. 
ton. 
Present anethod, a i 
steady load....... . ; 862 o o n Sue. 
Present gas engine,- 88.28 | 103.61 | $29.50 | $44.79 
Combined feed an l 
steam storage... . 94.42 | 111.85 | 2888 87.05 
Feed storage.........| 9758 | 117.58 i 20.20 30.82 
eee 0 | 
5. factor rceut... i 000 amare 
Steam storage asese 97. 114.27 ＋ 20.54 84. 18 
Complete battery , 
storage: 6996955555 „6 „5 128.18 145.74 * 5.35 | + 2.66 


i 
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HauPin'’s COMBINED FEED AND S TRAUM STORAGE 
SYSTEM, IN CONNECTION WITH ReFrFtsE DE- 
STRUCTORS. TO SUPPLY STEAM TO a Mu- 
NICIPAL LIGHTING STATION. 

(Boilers not shown. ) 


Detroit Lighting Plant to Start. 


It is reported from Detroit that there will soon 
be six 100 light dy namos, two engines and four 800 
horse-power boilers ready for operation in the 
plant. There are 200 lamps strung and circuits 
tested in the underground district, and 28 light- 
ing towers equipped. Besides this there are about 
50 lamps ready to start outside the underground 
district. The incandescent plant is all wired and 
2,000 incandescent lamps will also be lighted 
when the wheels of the plant first start up. 


— |S — 


Lake City, Minn. The question of putting in 
electric lights is to be submitted to the voters 
this spring. 
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ARC LAMP NEWS. 


Mr. R. B. Corey has concluded an arrange- 
ment with the General Incandescent Are Light 
Company by which Mr. Corey will be the sole 
selling agent of the product of the Bergman 
factory, the latter manufacturing, in addition to 
their present well known line of lamps, imported 
carbons, etc., all the various styles of Knight 
lamps. 

Mr. Corey is established in his new offices in 
the Havemeyer Building, and is nuw prepared to 
give prompt attention to the wants of bis innu- 
merable friends and customers, 


More Telephone Competition. 


Messrs. W. D. Jameson & Co. have opened 
offices at 150 Broadway, New York, as general 
United States agents for the Gerson telephone, 
made in Philadelphia. Their line comprises ap- 
paratus for all services, which is sold outright. 


Personal. 


Mr. Herbert Wagner, of the Wagner Electri- 
cal Company, St. Louis, was in Philadelphia last 
week. 

Mr. C. H. McIntyre, of Newark, accompanied 
by Mrs. McIntyre, is spending a couple of weeks 
in Florida. 

Mr. W. J. Clark, of the General Electric Com- 
pany, whose health has nut been good for sev- 
eral months, has gone abroad to recuperate, and 
will spend most of his time in Italy and South- 
ern France. 

Among the Buffalonians in town last week 
were Messrs. Charles L. Huntly and Tracy 
Becker, the latter being the counsel of the Buf- 
falo G. E. Company. 

Mr. John B. Wallace, of the Wallace Electric 
Company, who has been in the East for several 
days, has returned to Chicago. 

Mr. P. C. Ackerman, of the American Elec- 
trical Works, leaves New York for a Western 
trip to-day. 

Mr. Brainerd Rorison, of the Ft. Wayne in- 
terests, arrived home from Europe last week. 
Mr. Charles S. Knight, manager of the Ft. 
Wayne Electric Corporation was also in the city. 

Mr. James Cummings, of the firm of Cum- 
mings & Engleman, Detroit, is a New York 
visitor this week. 

Mr. P. H. Alexander has returned from asuc- 
cessful tripin the interests of the Electric Selec- 
tor and Signal Company. 

Mr. M. M. Hayden, now with the National 
Carbon Company, has been shaking hands with 
many New York friends this week. 

Mr. G. H. Van Voorhis, who was for a long 
time with W. R. Mason in Chicago, is now 


located in New York with Messrs. W. D. Jame- 
son & Co., 150 Broadway. 


The Brooklyn Electrical Society in Perma- 
nent Quarters. 


The members of the Brooklyn Electrical Soci- 
ety have opened their new laboratory and read- 
ing rooms at 370 Pearl street. In these rooms 
are soon to be carried on several interesting ex- 
periments in the latest electrical inventions, 
while students of the science will be able to find 
the latest electrical literature. An electrical 
library will be inaugurated for the use of the 
members, and a novelty in the shape of aclassified 
catalogue library is to be introduced. 

The society will hold lectures in the Edison 
Assembly Rooms every Tuesday evening. 


Membership in the Br: oklyn Electrical Soci- 


ety is open to all interested in the study of elec- 
tricity, and communications should be addressed 
to the chairman of the Membership Committee, 
Thomas A. Bamford, 870 Pearl street, Brooklyn. 


COMMUNICATION. 


PERKINS LAMPS. 


70 the Editor of ELECTRICITY. 

Dear SIR: We find a statement in your issue 
of March 18 which we desire to correct. On page 
126, top of middle column, under the heading 
“ Another Perkins Lamp,” a statement is made 
to the effect that Mr. C. u. Perkins will shortly 
begin the manufacture of the Perkins incandes- 
cent lamp. We are not definitely informed as to 
the plans of Mr. Perkins, but have heard that he 
intended to manufacture incandescent lampe. 
However, we desire to state that the right to 
make Perkins“ incandescent lamps, or any 
lamp in which the name of “ Perkins” is asso- 
ciated in any manner, belongs exclusively to this 
company, and we would, therefore, ask you to 
correct the paragraph as above. The only “ Per- 
kins” lamps to be obtained are manufactured 
and suld by this company. We presume the 
atatement in your paper of the 18th was made in- 
advertently, but desire it corrected before it has 
been tvo widely spread, Thanking you for your 
courtesy in advanve, we are very truly, 

THe PERKINS Lamp COMPANY, 
A. D. CuaFuin, Treasurer. 
Boston, March 14, 1896. 


LEGAL NOTES. 


Thomas J. Mooney, receiver of the National 
Electric Manufacturing Company of Troy, 
N. Y., has brought suit against the Wisconsin 
Company of the same name (also in the hands of 
a receiver), on a claim of $25,000, which was dis- 


puted in the settlement between the companies, 
who were allied to each other. 


An execution for $65,887 has been received by 
the sheriff of New York, against the New York 
Electrical Engineering Company, in favor of 
Wareham & Hughes for balance due on the con- 
struction of an electrical railway from Pittsburg 
to Munhall Station, Peon. The total amount of 
the contract was $94,000. The firm claimed that 
it did work to the amount of $84,000 and received 
$19,050 in payment. Judge Giegerich has ap- 
pointed R. A. Stackpoole receiver for the com- 
pany. 

The electric light plant at Paducah, Ky., 
owned by the Consolidated Engineering Com- 
pany of St. Louis, has been attached by the 


Standard Electric Company of Chicago, for 
$4,900.15. The city owes $12,000 to the St. 
Louis Company. 


General News. 


What is Going on in the Electrical Worid. 


Spartanburg, S. C.—A survey has been made 
for an electric railway from this city to Glendale 
and Clifton. 


Independence, Iowa.—At the city election on 
tLe 5th there was a large majority in favor of 
the city erecting an electric light plant. 


Shelbyville, III.— Trout Bros. have been 
granted s franchise to establish an incandescent 
electric lighting system in this city. 


Lake City, Minn.—The question of bonding 
the city for au electric light plant will be sub- 
mitted to the voters at tbe charter election on 
April 2. 


Carbon, Ind.—The city council has accepted 
the Fox Brothers’ proposition to putin an elec- 
tric light plant here and furnish the town with 
electricity. 


Lynchburg, Va.—The city council has by 
vote authorized an issue of $60,000 of 5 per cent. 
city bonds to defray the cost of establishing an 
electric light plant. 


Hudson, N. Y.—The Kinderhook and Hud- 
son Railway Company are considering the ad- 
visability of using electricity on their line. Steam 
is at present employed. 


Niles, O.— The council has passed the or- 
dinance granting the Mahoning Valley Electric 


Railway Company a franchise. This line vil 
connect Niles and Youngstown. 


Woods, Ore.—A subsidy has been raised here 
to build an electric railway to Ocean Park, an 
the people are discussing the question of wate. 
works and electric lights. 


Cleveland, O.-—The property of the Cleveland 
Gas Fixture Company was purchased lately in 
the Probate Court by the Cleveland Gas and 
Electric Fixture Company, a new concern. 


Jackson, Tenn.—The city council has decided 
to have an electric light plant of its own to light 
the streets. An arc plant will be put in sad 
operated in connection with the waterworks. 


Rossville, 111.—The village council bu 
granted to Frank L. Stewart, of Roe 
ville, a franchise for an electric light plant. 
telephone exchange and an electric stred 
railway. 


Portland, Me.—A survey has been made for 
the new electric road in this city by represent 
atives of the firm of Hodges & Harrington, of 


Boston, who are the supervising engineers for al 
the construction. 


Annapolis, Md.—The city counsellor has bees 
instructed by the council to prepare a contrsci 
and ordinance granting a street franchise tothe 
Annapolis, Brighton Beach and Bay Ridge Elec. 
tric Railway Company. 


Abilene, Kan.—The Abilene waterworks mi 
electric light plant has been sold at master’s sale 
as part of the assets of Coffin & Stanton, Ner 
York. It brought $22,700 and was bought in 
the bondholders’ committee. 


Kansas City, Mo.—The first bondholders of 
the Northeast Street Railway Company are coD- 
sidering the advisability of selling the road, zh 
under foreclosure, in April. and baying it in * 
the purpose of reorganization. 


Holton, Kan. The electric light plant 5 
by John I. Myers aud James H. Lowel. o 10 
ton, and Dr. M. B. Smyth. of Springfield, #0.. 
was totally destroyed by a fire hera on the 
The plant was valued at $14.000. 


Indianapolis, Ind.—The bill allowing a 
street railway companies to supply steam. He i 
and power passed both branches of the b 
ture; also the bill authorizing cities and tow 
operate their own electric light plants. 


Concord, N. H.—The bill in relation to D 
incorporation, organization and regulstion é 
street railway companies, and authorizin tng 
nse of electricity as motive power by ern 
steam railroads, has passed the Senate. 

or 


Mt. Clements, Mich.—The required bonds 
the electric road to Detroit has been Tai dial 
the people of Mt. Clements, aud the at ie 
equipment has been ordered. The bu! 
promise the best electric road in America. 


Los Angeles, Cal.—The holders of the bonds 
of the Los Angeles Consolidated Electric 0b 
way Company have decided to assume the m 
trol of that organization, to greatly impror ia 
plant and to endeavor to place the road upo 
paying basis. 


Middletown, Conn. — Thie work of contri; 
ing the Middletown and Cromwell electric? r 
is to be commenced in a few weeks and 1115 
pany, of which Israel A. Kelsey of West ‘i 
is president, will expend about $50,000 in © 
pleting the road. 


Bristol, Tenn.— The sale of the Bristol Gon 
son gas aud electric plant to S. C. Hurt k a 
of Lynchburg, Va.. and their Bristol eu 
at the price of $20,600, has been confirmed. iss 
new company will spend several thouss2 do 
in improving the plant. 

Elwood, Ind.—The Elwood Electric Sir 
Railway, Light and Power Company.“ 1 
buildings and cars were destroyed by an 4? 
sion last December, have completed the work b 
rebuilding, aud will resume operations # on 
The expense of rebuilding was $40,000. 


Fall River, Mass.—The Barrington and 5 
ren Railroad Company has applied to tle eat 
Island GeneralAssembly for a charter whl i 
granted and the road is built will give a complet 
chain of trolley roads between Fall Rive, 
N Providence, Pawtucket aud Cen 

alls. 


Auburn, N. Y.—President C. D. Beebe 9 
the Auburn City 1 and President Thor 
Craig of the Seneca Falls and Waterloo! 
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have a project under consideration which they 
hope to see accomplished, to wit, the connection 
of Auburn with Geneva and Syracuse by electric 
roads. 


West Point, Miss.—Hosmer & Bell, of this 
city. have just completed an incandescent dy na- 
mo at their foundry and machine shops. This is 
said to be the first dynamo ever manufactured 
south of the Mason aud Dixon line. Its capacity 
is 400 incandescent lights. 


Birmingham, 0.—The road to be built by the 
Milan, Birmingham and Elyria Electric Rail- 
way Company will rnn from Milan through Ber- 
linville, Florence, Birmingham, Heurietta and 
South Amherst to Elyria. The capital stock of 
the company is $100,000. l 


Boston.—A. W. Mitchell, of Crescent Beach, 
Mass., has patented a controller for electric cars 
which does away with the brake and power cranks, 
substituting in their place a large iron wheel 
which does the work of both. The car is started 
by turning the wheel to the left when the brakes 
are released and the power is puton. A turn to 
the right reverses this order, and the cur is 
brought to a stop. 


Milford, Conn.—Francis W. Marsh, Sherman 
H. Baldwin, J. D. Brown. Howard H. Scribner, 
John W. Thompson, Frank L. Rogers and Chas. 
W. Beardsley have asked the Legislature for in- 
corporation as a company to build and operate 
an electric road in Milford with an extension to 
Stratford and Bridgeport, and thence to Seaside 
park. This is the first electric company in the 

eld in Milford. 


- Chicago.—The pluntof the Chicago Electrical 
Supply Manufacturing Company, which has long 
been ille, is to be removed to Marion, Ind., and 
putin active operation. The work of erecting 
the necessary buildings and removing the ma- 
chinery has already been commenced, and it is 
expected to have the plant in operation within 
sixty days. Employment will be given to several 
hundred men. 


McKeesport, Pa.—The 7''mes of the 9th 
inst. has the following: Next Monday the 
three departments of the Westinghouse Electric 
Company’s plant at Brinton that have been 
idle will resume and the works will then be on 
full. This week 8,000 men were at work. next 
week the number will be increased to 4.000. The 
Westinghouse Air Brake Works at Wilmerding 
are running double turns, employing 3. 200 
workmen.“ 


Staten Island, N. T. — The Staten Island Belt 
Line Railroad Company's property, appurte- 
nances, equipments, etc., hava been purchased 
by J. P. O’Brien, of the Thomas syndicate, for 
$75.000.—The Edgewater board of trustees have 
granted the application of the Midland Railroad 
Company to change the motive power on the line 
from Stapleton to Concor 1 from horses to electri- 
city. The trustees also granted the Staten Island 
Interior Company rights of way over a number 
of streets. 


Buffalo, N. T. A company is being organized 
here to build an electric road between this city 
and Hamburg, the estimated cost of which is 
$100,000. The road will be nine miles long. 
Among the Buffalo men interested are William 
Ellwood, S. H. Koopmans, Jobn O’Brian, L. L 
Long, James E Curtiss and R. L. Banta. The 
Hamburg men interested are Hon. Thomas L. 
Banting, George M. Pierce, Jacob Peffer and 
H. Spencer. Pittsburg and Titusville men are 
also interested. 


Washington, D. C.—A force of men are at 
work on the construction of the new underground 
electric system that is to be used on the Ninth 
street section of the Metropolitan road. The 
power house for this new plant has already been 
built, and the engines have been in working or- 
der for some weeks past. The street work will 
now be pushed with all the energy that can be 
put into it by an experienced contractor, and he 
promises to have the new line in running order 
within sixty days. 

Green Bay, Wis.—By an agreement between 
the Wisconsin Interurban Railway Company and 
Elmore & Vanderzee of Green Bay, rival aspir- 
ants for franchises to build an electric line from 
Neenah to Kaukauna, the Wisconsin company 
withdraws and leaves the Green Bay gentlemen 
in possession of the field for ninety days. If they 
can get the franchises and raise the money with- 
in that time they are to build the road. If not. 
they are tu step aside and leave the field clear for 
the Wisconsin Interurban Railway Company. 


Pittsburg, Pa.—An electric railway scheme 
that comprehends the tunneling of Mt. Wash- 


ington and supplying quick transit to all the 
territory lying south of the Monongahela River 
as far out as Carnegie and West Liberty is to be 
carried out in a short time, the project being in 
the hands of men who have the means and the 
spirit to push the matter to completion. James 
M. Bailey is at the head of the company. The 
route includes a number of suburban villages 
and will enter Pittsburg by way of the Smithfield 
street bridge. 


Hartford, Conn.— The fire board has decided 
to replace the present liquid batteries in the bat- 
tery room with a storage battery system 
(chloride accumulators), complete,with switches, 
rheostats, eto., including a spare battery for each 
of the four fire alarm circuits. The system is 
the same as that now being adopted by the West- 
ern Union Telegraph Company in all its offices. 
The total cost will be $767 for the equipment, 
which will last five years. ‘The Hartford Electric 
Light Company has agreed to furnish the cur- 
rent for charging vhe batteries for $40 per year. 


Atlanta, Ga.—A company has been organized 
here whose object is to erect an electric gener- 
ating plant on the Chattahoochee River at an 
available point for the development of water 
power, and transmit electric current to this city 
for power and lighting purposes. The principal 
promoters are E. A. Thornton, James D Col. 
lins. Evan P. Howell and John A. Grant of At- 
lanta, James Swann. Jonathan H. Vail and Hugh 
R. Garden of New York and Richard N. King of 
Dayton, O. The capital stock of the company 
will be $100,000 actually paid in with power to in- 
crease the same to any amount not exceeding 
$2,000,000. 


Baltimore, Md.—The Susquehanna River 
Electric Company, which was recently incorpo- 
rated in Baltimore, has purchased the plant of the 
Susquehanna Water Power and Paper Company, 
near Conuwingo. With this purchase the electric 
company now controls about six and a half miles 
of water-front on the Susquehanna river, having 
a fall of 100 feet and affording excellent power to 
generate electricity. The buildivgs of the Water 
Power and Paper Company will be converted in- 
to an electric plant at once. All the present 
machinery wil] be taken out aud the interior re- 
modeled into a power- house. The promoters of 
the electric company say they expect to have their 
plant in operation within a year. 


New York.—A fire in the building 33 85 
South Fifth avenue on the 18th inst. destroyed 
all the apparatus used by Mr. Nikola Tesla in his 
electrical experiments, together with models, 
drawings, e'c., of inestimable value to him and 
some of which it will be impossible to reproduce. 
The money value of thearticles consumed belong- 
ing to Mr. Tesla was at least $15,000, but this be 
considers of small account as compared with the 
trouble he will be put to in restoring a collection 
of working materials, including many delicate 
instruments used in his extraordinary experi- 
ments, which has taken bim several years to de- 
vise or otherwise obtain. Much sympathy has 
been expressed in the public press and among 
electrical people for Mr. Tesla, who was greatly 
aftected by his loss, but promises to continue bis 
work with redoubled ardor. 


Tacoma, Wash.—The project of the White 
River Water Power Company. to erect a water 
power plant in the Stuck Valley capable of de- 
veloping 50.000 electrical horse-power, is second 
only to the Niagara Falls enterprise in extent and 
importance. The location chosen for the gener- 
ating station is ou the White River, ten miles 
east of Tacoma and twenty-eight miles sonth of 
Seattle, and power will be transmitted to both of 
these cities and to a number of contiguous vil- 
lages. The amount estimated for present needs 
is 25,000 m. P. The White River Water Power 
Company is already incorporated, with a capital 
stock of $2,000,000. Preparations have been 
made to begin work at the opening of the season, 
and it is expected to finish coustruction and have 
the entire plant in operation before the end of 
the year. The equipment is to be furnished by 
the Westinghouse Electric and Manufacturing 
Company, who are now putting in the great 
dynamos at Niagara Falls. 


Pittston, Pa.—The electrical hoisting plant 
that is being built at the Priceburg mine of Johr 
Jermyn is a matter of interest to mining en- 
gineers, cn acconnt of certain difficulties to be 
overcome in applying electricity to hoisting ap- 
paratus, the chief one being the dead resistance 
of a train of cars at the foot of a slope ora loaded 
carriage at the bottom of a coal shaft. The boist- 
ing apparatus in question consists of two motors, 
the armatures of which are not connected excep} 


by means of the gearing on the second shaft. The 
principal reason for this arrangement is that one 


- motor can be used should the other break. The 


great advantage of the electric hoist at Priceburg 
lies in the fact that it is located 5.000 feet from 
the power house, upon the side of a mountain, 
where it would be practically impossible to use a 
steam plant, there being no water convenient. 
The next step will be theapplication of electricity 
to hoisting from shafts. This will be the critical 
test fur the new power so far as the mining in- 
dustry is concerned. 


Albany, N. Y.—In the Assembly a bill has 
been introduced to incorporate the Niagara 
River Tramway Company, with power to asso- 
ciate with any otber persons or company in 
Canada not having banking or insurance power. 
The company has a capital of $50.000, and is to 
construct aud operate a tramway over, across 
and along the Niagara River in Niagara County 
and from the east or American side of that river 
to the opposite shore in Canada. John A. Mer- 
ritt, Jobn E. Pound aud George W. Pound. of 
Lockport; George Baltz, of Buffalo; L Clarke 
Raymond, of Welland. Ontario; Robert N. 
Campbell, of Niagara Falls; A. Monte Cutter, 
of New York City, and John Fleet and Joseph 
Tait, of Toronto, are named as commissioners to 
open the subscription books. The company pro- 
poses to operate cars by electricity on a cable 
suspended in front of the Falls, between the 
American and Canadian sides, and already has 
the right to do so from the Canadian Govern- 
ment. Gov. Morton has signed Assemblyman 
Higbie’s bill exempting the counties of Rich- 
mond and Queens and the village of White Plains 
from the provisions of the act authorizing the 
village boards of trustees t> coutract with electric 
light companies organized in this State for light- 
ing village streets and public grounds. 


Telephone and Telegraph. 


The Bell Telephone Company has reduced its 
rates for the use of phones in Philadelphia to $50 
a year as the minimum instead of $120, the 
former charge. 


The county court has granted the St. Louis 
County Electric Light and Power Company the 
right for twenty years to erect and maintain its 
wires upon the poles of the St. Louis County 
Telephone Company. 


Paul Minnis has applied to the city council of 
Mobile, Ala.. for a franchise to operate a tele- 
phone exchange in that city. 


The new telephone company at Petersburg, 
Va., has completed its organization by electing 
the following officers: President. William B. 
Mellwaine; vice-presidert, E. A. Hartley; sec- 
retary and treasurer, R. D. Gilliam; directors: 
T. 8. Beckwith, John O’Connor, T. F. Heath, 
W. S. McCance, T. H. Woody, Louis C. Wright, 
A. Rosenstock. 


Wm. N. Cannon, of Binghamton, has made ar- 
rangements to put in a telephone system at De 
posit, N. Y. About twenty miles of wire will 
be strung. 


The Central New York Telephone and Tele- 
graph Company have applied to the city council 
of Utica for permission to construct underground 
subways in the streets. 


Marshfield, Wis., is now connected by tele- 
phone with the outside world by a private line 
to Aspin, where it connects with a line to Grand 
Rapids. Theodore Spriugborn, the builder of 
the new line, will next build a line from Marsh- 
field to Stratford and another to Nasonville. 


At a hearing before the Assembly Committee 
on Gas, Electricity and Water Supply. held at 
Albany. N. V. onthe 12tb inst.. Mr. Rush C. 
Taggart, appearing for the Western Union Tele- 
graph Company, spoke in opposition to the 
Wieman bill proposing a reduction cf telegraph 
rates. In the course of his argument, Mr. Tag- 
gart said: The present rate for sending a mes- 
sage of ten words is 25 cents. To reduce the 
rate wonld mean an impairmentof the capital 
stock of the Western Union Company, which was 
now paying 23 3-10 cents for every message of 
ten words sent.“ 


The stockholders of the Alexandria Telephone 
Company, of Alexandria, La., have elected the 
following officers: President, Thos. Clements; 
vice-president. J. C. Ryan; secretary and treasa- 
nrer, L. A. Stafford. Itis the intention of the 
company to construct telephone hues in Alexan- 
dria and the surrounding country. 


A franchise asked for at Toledo, Ohio, by the 
American District Telegraph Company, has been 
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approved by the Committee on Railroads and 
Telegraph. It places the company on the same 


footing as other companies usivg electric wires. 


in Toledo. 


The Niagara Mutual Telephone Company has 
opened subseription lists at Fonawanda, N. Y. 
The promotersof the company are local business 
men who consider the present telephone rates 
exorbitant aud believe that a local corporation 
could furnish as good service for mucb cheaper 
rates. As soon as 150 snbscribers are secured the 
company will take steps toward incorporation. 


The Hudson River Telephone Company re- 
ports gross revenue for the year $260,977, ex- 
penses $178,857; net revenue $82,120. A compari- 
sou with the report for 1893 shows au increase in 
the gross revenue of $11,147.44, a decrease in the 
expense account of $8,369.33. and a gain iu net 
revenue of 819.516. 77. 


The movement for the installation of a new 
telephone system on Staten Island is being vig- 
orously pushed by the projectors. The new en 
terprise is called the Staten Island Antor atic 
Telephone Company. It has secured the right 
to erect poles aud wires from the New Brighton 
trustees, aud hns made application to the Edge- 
water board. The representatives of the com- 
pany state that 150 subscribers have been secured 
in New Brighton. : 


The Gamewell Fire Alarm Telegraph Com- 
pauy of Newark. N. J.. has been awarded the 
contract for the new police patrol telegraph sys- 
tem at Rochester, N. Y., the cost to be $2 100. 
The Gamewell Company has also sigued a con- 
tract to putin its fire alarm system at Amster- 
dam, N. Y. 


The superintendent of the Central Union 
Telephone Company has lately been in Belvi- 
dere, III., endeavoring, it is said. to make con- 
tracts with the residents, agreeing to furnish 
telephones free. ‘The contract calls for $18 per 
year, but when the contract is signed the sub 
scriber is presented with a receipt for one year. 
Belvidere was one of the first towns in the coun- 
try to pnt in an opposition telephone exchange, 
and this action on the part of the old company is 
intended to cripple the others. 


The American Telephone and Telegraph Com- 
pany of New York City has filed with the Secre- 
tary of State at Albany a certificate of increase 
of its capital stock to $12.000.000. The smount 
of capital of the company actually paid in is 
$7,500,000, and the whole amount of its debts 
aud liabilities is $3,019,005. 

At Dubuque, Iowa. several hundred business 
men have, it isreported, signed contracts to take 
the Harrison telephone for five years. The Bel) 
Company, which has 500 subscribers at $48 per 
year, threatens to give the instruments for noth- 
ing and is intruducing long-distance telephones 
to improve the service. 


Partrick & Carter’s House Goods Specialties. 


Sample Board for Agents. 


The Partrick & Carter Company of Philadelphia huve 
prepared a very handsome Sample Board of some of their 
House Goods Specialties, designed especially for small 
dealers and those who do not as yet carry a stock of such 
supplies. Everythiag is connected and in complete work- 
tog order for practical exhibition. The Board is made of 
hard wood with dealer's name and addiesa in gilt letters. 
An advertisment in this issue shows an Il ustration of 
this new Sample Board. which will be boxed and shi: ped 
complete wiih battery on receipt cf price. 


Mather Company s Sales. 


The Mather Klectric Company of Manchester, Conn., re- 
port the sale though Messrs. H. B. Colo & Co., of the 
„Mall and Express” Building, New York ( ily, of one 250- 
light and one 830-light Improved Mather Ring Type Dyna- 
mos for the new lighting plant of the Portland apartment 
house, Washington, D. C., Messrs. Coho & Co. having 
been awarded the covtract for the entire plaut, Including 
McIntosh & teymour engines, piping. fittings, etc. 


MICANITE. 


The latest specimens of the product of he Mica Insu- 
lator Company, New York, show the highest develop- 
ments in their process yet achieved. The concern has 
been very prosperous, even during the past two years of 
general depre- sion. and has found a regular and persist- 
ent increase of business. This Is due, of course, to the 
fact that they make something which the people want. 
They diaw special attention to the Micanite Plate, Cloth 
and Paper. The Plate, from which Commutator Seg- 
ments, Rings, etc., are made, is of lighter color, almost 
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transparent, showing a small r proportion of cement than 
heretofore. This improvement has been attained by 
special machinery and greatly improved methods. 


RECENT COMPANY ELECTIONS. 


New York aod New Jersey Telephone Company, New 
York. President, Charles F. Cutler ; vice-president and 
general manager, W. D. Sargent ; secretary, Joel C. Clark; 
treasurer, Henry S. snow. Directors: C. F. Cutler, Alex- 
ander Cameron, M. F. Tyler, J. P. Davis, C. A. Nichols, 
Hugh Kinnard, W. D. Sargent, D. B. Powell, G. H. Pren- 
tiss, J. C. Clark, Felix Campbell and E. J. Hall. 


Bennington and Woodford Construction Company, Ben- 
Dington, Vt. President, A. W. Martin: vice-president, 
Dr. D.M. Gorton; treasurer, W. F. Keefe: secretary, C.H. 
Mason. Directors: W.J. Turck, Jr.. C. W. Crispel, w. F. 
Keefe, John Robinson, H. W. Martin. The company’s 
charter gives them the right to build railroads and erect 
telegraph and telephone lines. 


Benuington and Woodford Electric Railway Company, 
Bennington, Vt. President, C. W. Crispel ; vice-presi- 
pent, H.W. Martin ; secretary, C. H. Mason ; treasurer. 
W. F. Keefe. Directors: C. W. Crispel, W. F. Keefe, W. J. 
Turck, Rondout: Amos Aldrich, Woodford ; H. W. Martin, 
Bennington. 


Consolidated Telegraph and Electrical Subway Company. 
New York. Directors: William M. Wolverton, Robert M. 
Gallaway, Edward Lauterbach. Charles F. Cutler, Edward 
Hall, Edgar L. Ridgway, John H. Cahill, Edward E. Ged- 
ney and John Jameson. 


Hudson River Telephone Company, Albany, N. Y. Presi- 
dent, Gen. Selden E. Marvin; vice-president, James H. 
Manning : general manager, Henry E. Hawley; secre- 
tary and audi or, Walter B. Bu ler; treasurer, Jas. 
J. Fiizsimmons. Directors: James Bigler. Henry L. 
Storke, Selden K. Marvin, John E. Hudson, James H. 
Manni: g, Joseph P. Davis, C. Jay French, D. Cady Her- 
rick, D. B. Parker. 


Little Falls and Herkimer Street. Kallroad Company, 
Herktier, N.Y. President, J. V. Quackenbush, of Mo- 
hawk; vice president, Charles Balley, of Little Falls; 
Secretary, Nelson J. Davis, of Utica: treasurer, Clinton 
Beckwith, of Herkimer ; executive committe: William 
F. Lansing, of Little Falls, and Robert Earl, 2d. of Herk. 
imer. 


Cleveland Gas and Electiic Fixture Company, cieve- 
land, Obio. President, R. E. Gill; vice-president, Bern- 
hard schatzinger : treasurer, B. G. Tremaiue; secretary, 
11. L. Taylor. The officers and L. Poplowsky constitute 
the board of di: ectors. 


Salt Lake aud Ogden Gas and Electiic Light Company, 
Salt Lake City, Utah. Directors: C. S. Hilton, W. &. Mc- 
Cornick, P. L. Williams, T. W. Ellerbeck and James A. 
Keaman. 


INCORPORATIONS. 


The Interurban Street Railway Company, Saginaw, 
Micb.—to build an electric road between Saginaw and 
Bay City, Mich. Directors: Frank E. Snow, John M. 
Nichol and W. A. Jackson, of Detroit, and Isaac Beartnger 
and W.J Hart, of Saginaw. 


The Marlon Light, Heat and Power Company, Marion, 
lowa—to make, buy, sell and deal tn electr. light, power, 
machinery. fixtures and appliances used for same. Cap- 
ital stock, $50,000. Promoters: J. E. Bowker, C. C. Hodges, 
W. M. Hodges, Marion. 


Certificates of Incorporation are belng prepared for the 
Baltimore, Westport and Annapolis Electric Railway and 
‘Tramway Company. The capital stock of the proposed 
road is $100.000. Among the iucorporators are Henry 
Yewell Bready. A. C. F. Boehme, Jr.. O. Parker Baker and 
others, all of Baltimore. 

‘the Woodruff Place Light, Heat, Power and Water 
Supply Company, Woodruff Place, Ind. Capital s:ock, 
$10,000. Promoters: Jas. K. Carnahan, John M. Spann, 
J. F. Bent, Iudlanapolls. 


he Citlze. S' Light, Heat and Power Company of Ma- 
hanoy ‘Township, Shenandoah, Pa. — to supply light, heat 


and power. Ca; ital stock, $10,000. Promoters: Jno. 
Kiley, Harvey W. Wood, Jno. T. Latnorell, Philadel- 
phia, Pa. 


‘he People’s Electric Light and Power Company, 
Calais, Me.—to furnish incandesce: t and arc electric light 
und power to the city of Cala.s. Capital stock, $50,000. 
Promoters: Martin Cone, Geo. 8. Murchle. Ashley 
St. Clair, Calais. 

The Ironton Elcctric Ratiway, Light and Power Com- 
pany, Jersey City N. J.— to erect, own and operate woi ks 
for electric light, heat and power. Capital stock, $300,000. 
Promoters: Lucius C. tyce. Plainfield, N. J.; Geo. L. 
Choarer, T. Channon Press, New York City. 


The Fault'ess Gas Saver Company, San Francisco, Cal. 
—to purchase patent rights for gas, water and electrical 
machines, appliances, regulators and savers, to manufac- 
ture appliances for measuring, and contract for water, 
gas and electricity. Capital stock, $100,000. Promoters: 
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E. J. Norris, A. K. Stevens, J. Kroaker, M. 8. Ferobury, 
C. W. Nevine, San Francisco. ` 


The Joplin and Galena Electric Railway Company. 
Webb City, Mo.—to bulld and operate street rallwaya 
Capital stock, $120,000. Promoters: Gahen Spencer, l. f. 
Waite, of Joplin, Mo.; H. H. Harding, Carthage, Mo. 


The Canajobarie Electric Light and Power Compa’ 
Canajoharie, N. Y.—to manufacture electricity for (u 
joharle and Palatine Bridge. Capital stock, 825,00. D- 
rectors: W. J. Arkell and Bartlett Arkell, of Canajohary, 
and Austin L. McCrae, of Gouverneur. 


The Brandenburg Under-Uar Electric Railway Com- 
pavy, Chicago—to manufacture street car appliance 
Capital stock, $5,000,000. Incorporators: George Bras- 
denburg, George W. Van Zandt and William A. Youmass 


The Fishkill! Electric Railway Company—to build ud 
operate a street surface railioad from the village of Mat. 
teawan to the village of Fishkill, N. Y. Capital stot, 
$50.000. Directors: John T. Smith, E. K. Tompkins, Chas 
H. Watson, Joh:. Place, W. Weston. B. L. Smitb, of Fab. 
kill-on-Hudson ; S. K. Phillips, W.H. Southard, of Maltes- 
wan, and Wilbur H. Weston, of Newburg. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT issuBD MaRCEH 12, 18% 


ELECTRIC RAILROADS AND APPLIANCES. 


585,345. Closed-Conduit Electric Railway. Edwin X 
Bentley, Boston, Mass. Original application filed 
Dec. 11, 1885. I. ivided and this application tiled Fe 
25 1891. , 

535,398. Conduit Electric Rallway. Daniel O'Piaherty, 
Kansas City, Mo., assignor to Ella A. O Fiaherty, same 


place. Filed March 81, 1894. l . 
585,524. Clamp for Trolley-Wires. Warren W. Annable, 


Grand Rapids, Mich.. assignor of cne-balf to Bu 
terworth & Lowe, of Michigan. Filed Nov. 1 
585,679. System and Apparatus for Applying B 2 
Electric Cars. Charles k. Davis, Chicago. lil., Lat 
by mesne at signments. to James Parmelee, New 
N. Y. Filed Dec. 29, 1893. 
BLECTRIC LIGHTS AND APPLIANCES. 
535,443. Electric-Lighting System. Joseph J. Conk 
rooklyn, N. Y. Filed July 30. . : 
685.589. Kiectric-Arc Lamp. Johu C. Knight, New Tut 
N Y. Filed March ?. 1894. 1 
535,692? Carbon- liolder for Arc Lights. Adam 99 75 i 
Philadelphia, Pa., assignor of one-half to A ' 
Jones, same place. Filed Nov. 10, 189. 


DYNAMO BLB-TRIC MACHINERY. 


535,488. Thermo-Electric Generator. Harry B. (er. 
Hartford, Conn. Filed March 8, 1898. Renewed Aug. 
535,489 1 11 5 Electric d tor. Harry B. Co 
35,489. ‘I'hermo-Klectric Generator. . 
Hartford, Coun. tiled March 8, 1598. kenewed Aly 
14, 1894. cox, Hatt 
535.490. Thermo-Electric Generator. Harry 105 I 
f rd. Coun. Filed March 8, 1898. Kenew g. 


1894. 
531,491. Indicating System for Thermo- Electric Goity 


1 5 Py B. 1255 Hat ford, Conn. 
1894. Kenewed Feb. 13. 1595. 
585,511. Electrical Controller, Elmer A. Sperry, (rr 
land. Ohio, assignor to the Sperry Electric 
Company of Ohio. Filed Nov. 11, 1898. c 
535.530. Starting Alternating Motor. Ossian Chytress 
Pittsfield, Maas. Filed Dec. 4, 18%. carte ur 
585.579. Armature- onductor for Dynamo. Tlec. 
chines. Henry Geisenhoner, scbenectady, 15, 10 ) 
tian Sandman, Niskayuna, N. Y. Filed Jao. “jeit 
585,796. Construction and Regulation of Dynamo 1. 1 
Machines. Charles D. Hasktns, Brooklyn. 1 oy 
siznor to the Western Electric Company, Chics 
Filed Aug. 6, 1894. 
535.797. Regulation of Dynamo- Electric Mach Westett 
D. Haskins, Brooklyn, N. Y., assignor wei 
Electric Company, Chicago, il). Filed Aug. 6 
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533.510. Automatic ‘Telephone-Switch. Newman 
land, Montreal, Canada. Filed Aug. 10, 189. 4 M0. 
585,615. ‘Telephone. William W. Dean, Bt. Love oyn 
assignor to the Bell ‘Telephone Company of 
Same place. Filed Sept. 24, 1594. jes Fell 
535,745. ‘lelephone-Exchange Apparatus. char Ku. 
Gaston Marle Bigot de la ‘louanne, Paris. | 
Filed De >. 30. 1893. ne 
535,806. Automatic ( entral Telephone-Switch 20 Fep | 
Franz Nissl, Vienna, Austria-Hungary. Fil 
17, 1894 
BATTERIES. 


535,464. Battery. Heurl N. F. Schaeffer, wana 
N. II., assignor to Gilbert Brothers & Co., 
Mass. Filed Jan. 9, 1898. Renewed Jan. 3l. 1%. n 
535,541. Method of Constructing second 1Y Pi pple 
Arthur Hough. San Francisco, Cal. Original Paion 
tlon filed Sept. 14, 1893. Divided and this spplt 
filed Dec. 14, 1893. 


MISCELLANEOUS. 


K : wey, 

535,363. Electric lleating Apparatus. Mark W. De 
Syracuse, N. M, assignor 10 the Dewey Hear Het 
ing Compauy, same place. Filed March 12. 18: it 


535.3. 0. klectric Clock-Striking MechaplD- 
Gr gory, Chicago, III. Filed Jan. 30,19%. pny 
535.494. Etectric Burzlar-Alarm and HouseCall. 4 1 


L Carpenter, Minneapolis, Minn. Filed Apt 
l Mark W. Dewey, SI% 
N. Y Filed Jan. 11, 1895. 


535.660. Insulator. Warren J. Belcher, Hartford, Cook 
assignor to the Billings & Spencer ompi. 
Place. Filed Jan. 16. 1895. york. 

535.703. Electric Cableway. Richard Lamb, Ne" 

N. Y. Filed July 19, 1894. 
RE-!ISSUE. at. 

11,478, Electrical Fixture. Luther 8tteringer, Fer Y0 
N. Y.. assignor, by direct and mesne assigamenii 
George Maliland, Detroit, Mich. Filed Dec. l. 
Original No. 259.235, dated June 6, 1882. 


533.533. Electric Switch. 
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EDITORIAL NOTES. 


‘¢ELECTRICITY’S’’ On August 31, 1892, 
PLATFORM ELEOTRIOTrr outlined 
STANDS. the policy upon which 


it would thereafter be conducted. The situation 
changes in detail only; the main features remain. 
Human motives and ambitions remain the same, 
whether expressed in one or another trade com- 
bination. 

The question as to whether or not the electrical 
manufacturing industry shall be free to whomso- 
ever has the capital, the knowledge and the legal 
and moral right to engage in it remains undecided. 

The fundamental article of faith in the creed 
of the New York bankers who have been con- 
nected with the industry from the early eighties 
seems to be that they have exclusive rights, and 
that those who have come in since are trespassers, 
infringers and pirates who should be stamped 
out. 

When one set of bankers, whose attempt at 
setting up a comprehensive monopoly in 1892 has 


been proved to be a fiat failure, realize their im- ` 


potence against the law of the world’s progress, 
they yet refuse to read that law aright, cast about 
for others to join them, and outline new plans 
for the centralization of the business, still sim- 
ing at the annihilation of the rank and file. 

ELeEctrRicity will be here when all such schemes 
are buried beneath the crushing weight of 
individual effort and public sentiment. 

Our platform to-day is just what it was in 1892, 
just what it will be in the next century.. We re- 


print that platform from our issue of August 31, 


1892: 


„ ELECTRICITY, under new ownership, will be 
conducted as an entirely independent journal, 


free to give its candid opinion on any and 


all matters of interest to the electrical fraternity. 
Our columns will be open at all times to those 
who have opinions to offer on such matters, 
whether they agree with us or not. 

„We believe that these are the only correct 
lines upon which a journal, whether electrical or 
otherwise, can be conducted. We appeal for 
support to those who believe, as we do, in the 
fullest possible discussion of all matters of pub- 
lic interest; to those who believe, as we do, that 
the recent combination of electrical interests is 


foredoomed to failure in its main objects, and 
that its success, if possible, would work infinite 
injury to the development of the electrical in- 
dustry of America. 

On this platform we stand, with the courage 
of our convictions and with no fears as to the re- 
sult.” 

& X * 
Since the birth of the 


industry in America the 
business world has been 
upset with an almost systematic regularity by the 
announcement of trades, deals, absorptions, con- 
solidations, or what not, that the parties to which, 
always in the earlier years, claime d were neces- 
sitated by the growth of the business and would 
result in benefit to the trade as a whole. 

The history of these trades of all kinds isin- 
teresting, but at the same time not pleasant 
to consider. Time has shown that not one was 
ever made for a laudable purpose, and that with 
every new one the bedevilment of the whole 
business has been brought nearer to completion. 

However humiliating it may be to admit it, we 
all must admit that the electrical manufacturing 
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> industry has been a veritable.graveyard for the 


capital of the honest small investor.” ` The reason 
is not hard to learn. The development of all the 
succeeding deals to their ultimate wreck has 
shown that the insiders feathered their nests 
without compunction at every step, while the 
small investor was being deceived and milked. 
The overwhelming desire of those capitalists 
who have dictated the policy of the large com- 
panies from the beginning has been the manivu- 
lation of stocks; it has not been to establish a 


manufacturing business on honest and conser- 


vative lines. The large apparent profits made in 
the early days were spent in rascally schemes of 
one kind or another, and the backers relied for 
their profits on the gullibility of the public as to 
the enormous possibilities for riches in any com- 
mercial electrical ‘scheme. A large part of the 
money was wasted in salaries to incompetent 
men of small caliber—men who might earn 
$2,500 in any old line business—drawing from 
$10,000 to $20,000 a year, not because of their 
ability to conduct an honest business, but for 
their willingness to negotiate crooked deals in 
country cities, or to interest capital, 
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The rights of the common stockholders have 
been ignored, the public has been worked per- 
sistently for 15 years, From the time when Edison 
Electric Light stock was sold at $4,000 to $5,000 a 
share, through all the successive ‘‘ reorganiza- 
tions” of the Edison interests up to 1892—a pe- 
riod taking in those wonderful financial transac- 
tions of the T.-H. Company and the raising of 
money by directors of the old United States 
Company on their own notes for the payment of 
dividends to keep up appearances as long as pos- 
sible—the record is one to bring the blush of 
shame to the cheek of any man who has the best 
and honest interests of the trade at heart. 

Many of the soundest thinkers in the business 
to-day are ready to express their opinion that 
the trade will never be upon a sound basis, of- 
fering a safe place for the investment of capital, 
until this entire element of tradersand hucksters 
has been forced out. That they can ultimately 
survive in their battle against the fundamental 
laws of business is impossible, and ELECTRICITY 
is firm in the conviction that every new deal 
brings the inevitable so much nearer. 


It is yet too early to state as a fact that a con- 
solidation, a working arrangement, or any other 
arrangement, has been closed between the Gen- 
eral Electric and Westinghouse interests. Nego- 
tiations are in progress—this much is not denied. 
That an understanding of some kind has been 
or will be reached may be stated as almost 
assured. ELECTRICITY will regret to chronicle 
the event when it happens. We do not see how 
it could be to the benefit of the trade as a whole, 
or even to the Westinghouse Company itself. 

We assert unhesitatingly that we have fuller 
information at hand covering the history of the 
art and itscommercial applicationsin this country 
than is possessed by any other newspaper in 
Ameriva, or by the bankers who are controlling 
the situation to-day. History does repeat itself, 
and the record of the trades of the eighties will be 
the record of all trades of to-day or of to-morrow. 

The idea or theory of all combinations is one 
of hostility to the public interests and of injus- 
tice to all smaller competitors. In the early 
days of all Trusts, honeyed words are not soft 
enough to express the consideration felt by the 
managers for the public. Once established, or on 
the way to establishment, the cloven foot is dis- 
closed; and thenceforth is never absent for one 
moment. j 

The comprehensive and detailed history of all 
the attempted combinations up to date which 
could be prepared in this office would leave no 
room for doubt in the minds of any thinking man 
that our deductions from known facts are entirely 
correct. 

ELEOTRIOTrrT, with full knowledge of all that 
has been done, yet expresses the hope that the 
present proposed trade or arrangement will result 
in a failure to agree between the two large com- 
panies, and that the trade may be spared the dis- 
turbing effect of one, two or three years more of 
a policy of extermination whose mainspring 
would be a multiplicity of blackmailing patent 
suits against established businesses. Of the final 
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end of any attempt to bottle up this business 
there is no doubt in our minds. 

We hold that patents, as patents, should be re- 
spected, but that a conspiracy to form an unholy 
combination to make unjust use of such patents 
is not only unworthy of respect, but demands 
active opposition. 


The American patent system is the best system 
in vogue in any civilized country. It is the dis- 
honesty displayed in the procurement and hand- 
ling of these patents, in addition to the perjury 
and concealment of truth on the part of so-called 
experts, the rottenness of the whole plan of ex- 
pert testimony, which has brought the patent 
system itself into undeserved disrepute. 


It is not possible now to prophesy except upon 
a hypothetical basis. On this basis ELEcrRIcITY 
gives its opinion unreservedly, based upon a 
thorough knowledge of the history of the past 15 
years, that Ir any combination of any character 
is officially admitted by the two large companies, 
the next twelve months will see the end of one of 
them. Not only this, but we believe we are safe 
in stating that the minute such trade is an- 
nounced the companies will not be longer under 
separate management, but will be controlled ab- 
solutely by a committee of bankers who will dic- 
tate the policy and see that there is no conflict. 
It is not too much to fear that the plan which 
Mr. Coffin used in handling the Brush, Schuyler, 
Ft. Wayne and Excelsior companies would be 
adopted with some modifications. 

We hope it will not occur. If it does, ELECTRI- 
city will be found battling as heretofore for the 
inherent rights of the independent element in 
the trade, backed by larger capital than any other 
paper in the field, prepared for a long fight, and 
with a knowledge how to fight which has been ın 
evidence for nearly three years. 

* & * 

Preventing One of the most interesting and, 
Armature in our opinion, most important 
Reaction. papers that have come before the 

Institute in a long time was the one presented 
by Prof. Harris J. Ryan and Mr. Milton E. 
Thompson on Wednesday, March 20, in which 
was described a method for preventing armature 
reaction. While a paper of purely theoretical 
interest attracts due attention and is apt to give 
rise to some discussion, one which describes per- 
fected methods calculated to supplant those in 
use is sure to be analyzed most critically. Prof. 
Ryan’s paper, which was one of the latter class, 
proved no exception to the rule, and while there 
were few who were bold enough to come out 
strongly in advocacy of his methods, there were 
not a few who differed with him as to the neces- 
sity at this time of providing in any way by ad- 
ditional winding against armature reaction. The 
method chiefly relied upon up to this time to 
prevent sparking has been to make the fields 
relatively so strong that the cross-magnetization 
of the armature coils even at the highest load 
will not be sufficient to change materially the 
axis of commutation from the position it occu- 
pies at very light load. This, together with a 
proper proportioning of the poles, the shaping 
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of the pole-borns and a proper adaptation of 4 
gap, as well as the use of carbon or other his) 
resistance brushes, has enabled skilled designen 
to construct machines that are claimed to be 
practically sparkless throughout their whole 
range of load. This was in fact the basis of alj 
the criticisms offered against the method de. 
scribed inthe paper, and yet, notwithstanding 
the great perfection thus obtained, the commit. 
tor 18 still admitted to be the weak point in di. 
rect current machinery. In direct current 
generators the amount of copper that can be put 
on the armature is limited by practical consider. 
ations; the clearance or air gap reluctance mast in 
one way or another be made large, which is astep 
in the wrong direction when efficiency is the ulti- 
mate end. It is a question of the choice between 
two evils, and with present methods it is found 
that the lesser evil is the increased reluctance of 
the magnetic circuit, introduced purposely at one 
point while at all other points every effort is 
made to reduce it by the use of iron of bigh per- 
meability and ample section. The limitations 
thus placed upon the voltage which can be used 
in direct current machines have thrown oo 
into the background where long transmissions 
are concerned, and again it becomes a question 
of choice between two evils. It is found tbt 
where high potentials are necessary it is better 
to put up with all the difficulties inherent 
in alternating currents tban to use the mor 
convenient direct currents and endure the spark: 
ing which inevitably results from attempting too 
high potentials. ; 

It seems to us that there can be but one reply 
to the abstract question, Is the prevention of 
armature reaction a desirable attainment 7” and 
that reply is in theaffirmative. Practically hes 
ever, we must consider the cost at which ths’ s 
attained. We cannot afford to pay for this mor? | 
than itis worth, and in all attempts that have bere- | 
tofore been made the costs have been out of propor- | 
tion to the results. On purely theoretical groans 
the invention of Messrs. Ryan and Thom 
seems to be open to at least two criticisms- 1t. 
that the enlargement of the pole pieces rendered 
necessary by the balancing coils is not oondacit! 
to weight efficiency, and 2d, that the balancing 
coils themselves must interfere in a large nen: 
ure with that freedom of ventilation 80 essential 
to efficient working. Practical use of the app 
ratus can alone settle to what an extent ne 
seemingly objectionable features are oontrolling 
On the other hand, the efficiency curve show" 
most remarkable one, and will overbalance 
many shortcomings in other directions. Thusa 
machine which at mw load has an efficien°y of 
per cent. and at 3 load of 85 per cent. is ™ 
that must have some very serious gountert 
ancing disadvantages not to come into grea 
popularity, especially under conditions of "7" 
ing load such as are met with in street ni 
and central station practice. 

We believe that Messrs. Ryan and Thom" 


have made a most important and valuablesdts” 
in dynamo and motor construction, aud tu 
their machines can realize in actual condition? 
practice the promises held out by test reall 
they will find a wide field of application. 
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Effects We have commented at some 
of Trolley length on the opposition of 
Competition. the New York, New Haven 


and Hartford Railroad to the granting of further 
franchises to electric systems paralleling the 
steam road and its branches in New England. 

Our opinion has been expressed that the oppo- 
sition was misplaced, because the best system 
will surely win ultimately. 

The effects of the trolley roads upon the busi- 
ness of the N. Y., N. H. and Hartford Company 
are plainly shown in the arguments advanced 
before the Railroad Committee of the Connecti- 
cut Legislature by Judge John M. Hall, vice- 
president. The loss of business by his company 
due to trolley competition is given by him as fol- 
lows, and we suppose his figures are approxi- 
mately correct : 


Between Norwalk and Rowayton, a loss of 50 
per cent. of the entire business. Between Bridge- 
port and Southport, a loss of 80 per cent. of all 
business. Between Bridgeport and Stratford, 
$35 per day. Between New Haven and Wood- 
mont station, 50 per cent. of all business. Be- 
tween New Haven and West Haven, 70 per cent. 
of all business. Between Wallingford and Meri- 
den, 3) per cent. of all business. Between New 


Haven and Lake Saltonstall, 45 per cent. of all 


business. Between Meriden and Yalesville, 
about 90 per cent. of all business. Between 
Southington and Plantville, practically all the 
business. Between Unionville and Hartford, 40 
per cent. of all business. Between Hartford and 
Glastonbury, 80 per cent. of all business. Be- 
tween Derby, Ansonia and Birmingham, 90 per 
cent. of all business. Between Ansonia and 
Derby, $1,500a year, Between Naugatuck and 
Waterbury, $800 a month. Between Union City 
and Waterbury, $170 per month. Between 
Waterbury and Naugatuck, 96 per cent. of all 
business, Between Winnipank and South Nor- 
walk, 50 per cent. of all business. Between 
South Norwalk and Winnipank, 90 per cent. of 
all business. Between Norwalk and Royalton, 
50 per cent. of all business, Between Danbury 
and Bethel, 75. per cent. of all business.“ 


If these figures are anywhere near correct they 
prove that our argument is unassailable. They 
show that trolley lines between cities and villages 
are patronized vastly more than the established 
steam lines offering the best of steam service. 
This means, of course, that the people prefer to 
rideon the electric lines. Now, if the people 
prefer to ride in that way, and if the trolley lines, 
on an insignificant investment compared with 
that of the steam road for track and equipment, 
can draw 50 per cent. or more of the traffic, 
capital will seek the former as an investment, the 
people will demand the service, and the trolley 
lines will continue to be built. 

Progress is the order of the day, and it cannot 
be stopped for long by even the New York, New 
Haven and Hartford Railway. 

The best thing for the latter to do, under the 
circumstances, is to buy up the electric lines, 
puton more cars, and cultivate the popular de- 
sireto ride in clean cars, running frequently 
and stopping for the passenger anywhere along 
the line, instead of compelling him to go out of 
his way to a depot and wait, oftener than other- 

wise, for a train which is not on time. 

For long-distance traffic steam will probably 
have its own way forever; but for interurban 
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traffic at moderate distances the trolley has al- 
ready won, and the victory cannot be nullified 
by any protest, however strong, from the direct- 
ors of steam roads. 

From the exquisite impudence of these Con- 
necticut directors one would suppose that 
that State had guaranteed a perpetual profit to 
the company when she gave the latter its char- 
ter. 

Away with such small notions. Let the trolley 
proceed on its onward march. The people want 
it and the people always win in the long run. 


Under the Searchlight. 


Views and Opinions on Timely Toplcs. 


WHO CAN TELL THE TRUTH P 


In 1892, only three days before the news of the 
G. E. consolidation was public property, Charles 
H. Coster told the best friend he had in this 
city at that time that no such deal wasin con- 
templation and that it could not take place. This 
was some time after the final papers had been 
signed and Mr. Coster had been present in his 
official capavity. 

It is also on record that Mr. Samuel Insull, 
then the active manager of the Edison interests, 
was not aware that a trade was in progress 
until the morning after the final meeting of 
bankers at Mr. Villard's house up the river. 

It is further on record that after every detail 
had been perfected and there was nothing fur- 
ther to discuss, the various heads of departments 
and officers of the Edison Company were called 
together to discuss the PROPOSED CONSOLIDATION. 
Is history repeating itself ? 

„ „ * 
The Sagacity of the Electrical World.“ 


When the Electrical World attempts criticism 
of a contemporary it invariably omits the name 
of the journal, fearing that by naming it it will 
thereby give it a little free advertising. In its 
issue for March 16 ıt refers to us in the following 


manner : 
A BRILLIANT DISCOVERY. 


An electrical contemporary informs its readers 
that according to the recent Bate Refrigerating 
decision, the Edison lamp patent expired on 
May 10, 1894, and, therefore, ‘‘ This decision will 
also have the effect of throwing out of court 
those cases for infringement of the lamp patent 
brought by the General Electric Company since 
the date of May 10, 1894, and doubtless affect 
other litigation of the same character! 

Scarcely had the ink gotten dry when the 
editor of the Electrical World was thrown into 
confusion by the actual fulfilment of our proph- 
ecy which he attempted to ridicule. The daily 
papers of March 28 contain the following: 


Judge Lacombe, in the United States Circuit 
Court yesterday, issued an order dissolving tem- 
porary injunctions obtained by the Edison Elec- 
tric Light Company against the United Electric 
Light and Power Company, the Sawyer-Man 
Company, the Mount Morris Electric Light 
Company and a number of individuals, 


The order was made because the patent, No. 
228,898, obtained Jan. 27, 1880, had expired. 


Doesn't everybody think Mr. P. H. Johnston 
would better retire to the familiar atmosphere of 
Baxter street and leave electrical matters severely 
alone ? 

* „ & 
The Electrical Age“ Got This Off and It Is 
Good, Too. 


One of our contemporaries symbolizes itself 
by an owl, and proclaims the fact that We Never 
Sleep.” An owl is a nocturnal bird of prey, 
with a large head. Owls in all ages and countries 
have been regarded as of ill omen. Does the 
shoe fit? We do not think it is at all creditable 
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for one to admit that he never sleeps. It implies 
a sore head and muddled brain, when both should 
be clear. The brain needs a rest. But, of course, 
if there is no brain, that is a different matter. 


* & * 


In the early weeks of the G. E. Company 
Messrs. Villard, Coffin, Hastings, etc., ete., 
cautioned the writer of this paragraph against 
speaking of the new company as a consolidation. 
Amalgamation was the word they preferred to 
use then—implying an even trade on both sides. 
A little later it was claimed by the T.-H. people 
that the Edison Company was bankrupt at the 
time they came together. And a little later 
the world knew that both the Edison and T.-H. 
companies were hopelessly bankrupt at that time 
and that six months’ more of fighting would have 
landed them both in the hands of receivers. 

Nearly three years after the event, itis now 
known to every one that no permanent benefit 
was derived from putting two bad eggs into one 
omelet. And no matter what breed of fowl laid 
them, there can never be a good omelet made 
from any number of bad eggs. 


& & * 

WIEN Mayor Schieren of Brooklyn gets 
round to appointing his committees on investiga- 
tion as to granting franchises, charters, eto, etc., 
he should not overlook the electrical transactions 
that have taken place in the City of Churches. 
We opine that some of these transactions would 
be found to have heen of a decidedly spicy and 
novel character. 

¥ XK „* 

No Kd abdicates his throne until he has be- 
come senile or insane—unless he is beaten in 
conflict. 

& He * 

To wgo now belongs the title The Leading 

Independent Electrical Com pany of America” ? 


THE S. T. C. SYSTEM IN BROORLN. 


Exhibition in the Station of the Citizens’ IMumina- 
ting Company. 

On Friday evening, March 22d, an informal 
reception was given at the station of the Citizens’ 
Electric Illuminating Company in Brooklyn, the 
guests being invited especially to see theS. K. C. 
two-phase system in operation. 

A 60 K. w. generator supplied current, opera- 
ting both a 8. H. P. and a 10 H. P. motor, in con- 
nection with a bank of 250 110 volt 16 c. P. incan- 
descent lamps and twenty-eight arc lamps. The 
system worked to perfection, and nothing but 
favorable criticism was heard. 

There was a large attendance of Brooklyn 
people, and a goodly delegation of New York 
men who had not been fortunate enough before 
to see the practical workings of the system. 

The Citizens’ Company, until recently, had 
been unable to make a feature of incandescent 
lighting owing to the patent situation. Now, 
however, it is freed from further annoyance, and 
will no doubt be a stronger factor than ever be- 
fore in the local lighting situation in Brooklyn. 

Their plant is equipped with three Wright en- 
gines aggregating 1,100 E. P., driving thirty-nine 
45-light Thomson-Houston aro dynamos, with a 
total capacity of 1,755 arc lights. A new addi- 
tion is equipped with two McIntosh & Seymour 
vertical triple expansion condensing engines 
of a capacity of 400 H. P. each, and twenty-eight 
Thomson- Houston 45-light dynamos. The steam 
plant is composed of nine Logan boilers with a 
capanity of 150 m. P. each, and six Cowles water 
tubular boilers of a maximum capacity of 250 E. P. 


each. The feed pumps and condensers are of the 
Worthington duplex type, and the feed-water 
heaters are of the Goubert manufacture. 

The president of the company, Mr. Bernard 
Gallagher, and the superintendent, Mr. E. F. 
Peck, entertained the guests in a royal manner. 
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A METHOD FOR PREVENTING ARMA- to prevent it entirely the whole utility of the 


TURE REACTION.* 


BY HARRIS J. RYAN AND MILTON E. THOMPSON. 


In the designing of continuous current dynamo 
machinery probably nothing has presented so 
much difficulty as the problem of avoiding the 
various evils resulting from the magnetic effects 
of the current that passes through the armature 
of the machine. Such magnetic effects are 
usually spoken of as armature reaction. These 
evils are at the present time well known and 
pretty well understood by the electrical frater- 
nity in general, and the modern dynamo designer 
who is not thoroughly well posted on the sub- 
ject would be wholly unable to design machinery 
capable of successful competition with sume of 
the machines now on the market. The tendency 
of the currents that circnlate in the armature 
coils is to produce a cross magnetism through the 
core at right angles to the natural field, resulting 
in a distortion to the natural field of the dynamo 
—a piling up of the magnetic lines under the 
trailing pole corners and a weakening of the field 
under the leading pole corners. This distortion, 
of course, increases with the current furnished 
by the machine, and if not specially provided 
against it may result in bringing the trailing 
pole corners to complete saturation and in com- 
pletely reversing the field under the leading pole 
corners. While this distortion is no great evil 
in itself the resultant effects may be, and usually 
are, very serious evils. All distortion of the 
natural field of a dynamo is sure to be attended 
by a diminution of the field strength, resulting in 
a falling off of the k. m. F. produced by the dy- 
namo, and if the distortion be very great no 
amount of compounding will cause such adynamo 
to give constant potential. The most serious 
evil, however, arises from the fact that the weak- 
ening of the field at the leading pole corners re- 
sults in a shifting forward of the neutral point or 
diameter of commutation of the dynamo. The 
amount of such shifting depends on the amount 
of distortion, and this in turn varies with the 
load on the machine. Consequently if the 
brushes are set on the normal neutral point when 
running light the machine will spark badly un- 
der load and it becomes necessary to keep shift- 
ing the position of the brushes to meet every 
variation in load. More than this, avless the 
pole tips or armature lugs are saturated, a point 
of loading is soon reack ed beyond which one 
finds no diameter of sparkless commutation, and 
the output of the machine has reached a maxi- 
mum at this point, notwithstanding the fact that 
the load may be below that allowed by a safe 
heating limit. The facts, as before stated, are 
well understood by the more competent dynamo 
designers and receive the most careful considera- 
tion in the preparation of new designs. It must 
be confessed, however, that the principal part of 
the knowledge on this subject is the result of 
dearly bought experience and costly experi- 
ments, rather than of scientific study of the 
principles involved. Designers of dynamo ma- 
chinery, with few exceptions, instead of aiming 
to prevent armature reaction, have endeavored to 
avoid its bad effects in various ways, and in some 
cases with fairly good results. The distorting 
effects of armature reacticn become less in pro- 
portion as the reluctance of the air-gap and 
armature core teeth is increased, and the wiser 
desigrers of the present day, taking advantage 
of these facts, are producing some very credit- 
able machines. Probably some of them still be- 
lieve, as some of the very best authorities on the 
subject of dynamo machinery have confessed to 
believing until quite recently, that armature re- 
action isa necessary evil, and if it were possible 


Abstract of a paper read before the American Institute 
of Electrical Engineers, March 20, 1895. 


machine would disappear at the same time. 
While making a thorough consideration of the 
subject of armature reaction some time since, one 
of the authors of this paper devised a means of 
entirely preventing armatnre reaction and re- 
sulting field distortion. On looking up the lit- 
erature of tue subject we found, mainly through 
the Patent Office records, that there were sev- 
eral workers in the field at a comparatively early 
date, viz., Prof. Elihu Thomson, Messrs. An- 
drews and Spencer, Mather, Forbes and possibly 
one or two others. The specifications given by 
Andrews and Spencer indicate clearly the tech- 
nical side of this method for preventing armature 
reactions, while our part appears in the develop- 
ment of a plan for the practical application of 
the scheme technically outlined by them in 
1886. This method consists in general in sur- 
rounding the armature with a stationary wind- 
ing exactly similar in its magnetic effects to the 
armature winding. but directly opposed to it, 
and thus completely balancing all armature re- 
action. Fig. 1 is a diagram that shows the man- 
ner in which the coils are applied. Holes are 
provided immediately back of the pole surfaces, 
and through these holes are wound conductors 
which are placed in series with the armature. 
The number of ampere turns of the balancing 
coils orossing each pole face is equal to and op- 
posite in direction to the number of ampere 
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turns on the corresponding part of the armature. 

A small bipolar machine of about 23 kilowatts 
capacity was designed, constructed and tested dur. 
ing the spring and summer of 1891, and the results 
obtained were very encouraging, demonstrating 
beyond doubt the correctness of one's under- 
standing of the principles involved. Since that 
time some half-dozen or more multipolar ma- 
chines of various sizes have been designed and 
constructed. All employ these balancing coils 
with various modifications of design and gave 
the following results. 

Brief mention of these results has been made 
heretofore in the literature, while a complete re- 
port of the same is now made for the first time“. 
The following are the essential data of construc- 
tion : 

Field of cast-iron, two poles. 


Diameter of the armature core Overall............ 6 in. 
Length of armature coree md 6 in. 
Number ot e. 6⁴ 
Number of commutator bar —. 64 
Armature turns per bar sence 3 
Size of armature conductor, B. &S.G............. 12 
Resistance of armature, OhMS...................... 34 
Speed, revs. per miꝭninnnn . . 1.800 
Output, mper ess nesses 25 
Output, !...... 100 


Turns on field, 250 of No. 7 B. & S. G. 
Balancing turns, wound in six grooves per pole 
tace, 16 turns per groove, or a total of 96 turns 
of No.8 B. & S. G. 
Resistance of balancing coils, oùhm ss 2⁴ 
There was no sparking at any point of the 
overloading ; the brushes were fixed on the no- 
load position, i. e., at the zero of field induction, 
and at all loads the currents in the sections were 
easily reversed without spark by the potential 
differences that were caused by the resistance of 


„„On a Method for Balancing Armature Reaction,” 
Sibley Journal of Engineering, October, 1892, Vol. VII, p. 
17. Electromagnetism and the Construction of Dyna- 
mos,” by Dugald C. Jackson, p. 172. 
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the carbon. There was no observable falling of. 
of the induction through the armature under 
load when the balancing coils were used. 


By operating as a dynamo or motor without 
the coil, extraordinarily powerful armature 
reactive effects are produced. It is seen that the 
brushes are in the presence of a reversed field 
that is quite as great as the normal no-load feld 
of 3,000 lines per square centimeter, and moder. 
ate sparking with the carbon brushes occurred. 
Here the balancing coils bring out an interesting 
effect. One would expect that the effects of their 
over- balancing action would be felt more at lower 
excitations. In this experiment the induction st 
the advance pole tip or the position of the com- 
mutation fringe” is almost doubled from the 
normal no-load valne instead of being dimin- 
ished as is ordinarily the case. It is appreciated 
that the effect of such behavior is to increase the 
strength of the commutating fringe at the lead- 
ing pole tip in proportion to the load, thereby 
diminishing the range of change of the non- 
sparking point with metallic brushes, or enabling 
carbon brushes to be easily adjusted so thst 
when in a fixed position there will be practically 
no sparking at all ranges of load. l 

The second machine that was built, and which 
made use of balancing coils, was a small one of 
the four-poie type with cast-iron field magnet 
This machine was designed to have a capacity of 
25 amperes at 80 volts, or 2 kilowatts when rut- 
ning at a speed of 1,200 revolutions. Fig. 16 v 
made from a photograph of the actual machine. 
The essential features of the design were as fol- 
lows : Type of machine, 4 pole; field, cart: ron 
in two pieces, Armature, two circuit drum wini- 
ing through 58 grooves; 5 No. 10 B. & S. G. wire 
in each groove; 29 commutator bare; groove 
milled out, size $” x ; outside diameter of 
core 73“, inside 3“; surface of completed armi- 
ture wound with Nor 14 B. & 8. G. iron wi 
Length of armature and poles, 6“ each. Effect- 
ive length of ironin armature core, ö Mag 
netic leakage, 15 per cent. Field cores, 5 19. 
with rounded ends; area, 9.14 square inches. 
Mean length of field magnetic circuit, 12.5 inch. 
Magnetic density in armature core, 5,400 Seti 
in air-gap, 4,900; in the armature teeth, 8,400; 1 
the field cores, 6,800. Field winding, 9285 
length of turn, 15 inches; requisite exit 
M. M. F. for field circuit, 1,145 gilberts; for arm 
ture, 31.3 gilberts; for air-gap, 1,258 gilberts;or * 
total of 2.434 gilberts. Size of field wire, No. r 
B. & S. G. Number of holes for balancité 
coils, five in each pole-piece, even conductors 
per pole or 140 conductors total. Weight of o™ 
plete machine, 400 pounds. 


An examination of this data discloses the fxi 
that no regard is had for the pernicious eff 
that are ordinarily met with in the use of 9 
short an air-gap with a comparatively large 
number of armature ampere-turns. With the 
use of the balancing coils no such effects wet? 
observed; the machine performed precisely 
accordance with the original estimate made n 
designing it, and exactly as theory shows th 
ordinary machines would perform if smi 
reaction were entirely absent. 


During test the machine was belted directly © 
a ten H. P. Sprague motor, and ran 4 3 § 
varying from 1,500 to 1,650 rev. per min. 
commutator was quite small for a fou. pole 1 
chine; it had only 29 segments and was Vel) 
poorly suited for the pressure of 100 olg 
which it was tested. The machine ws ! 
down to 43 amperes at 100 volts, speed 1,60, aud 
anexploration curve taken around the comma 
tor. This curve clearly indicates the entire’ 
sence of field distortion. It was found that the 
machine would easily carry a load of 4 pers 
continuously without overheating. After ths 
curve was taken, the machine was loaded don 
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Z heavily as the driving belt would permit, and 
ran at a load of 80 amperes and 80 velts for 
about fifteen minutes. Under this load there 
was no appreciable differénce from light load in 
the behavior of the commutator. The balancing 
coils were short-circuited for an instant while 
the machine was loaded to 40 amperes, and the 
Vicious sparking that ensued showed that the 
dynamc could not be operated at this load with- 
out the balancing coils. Indeed the indications 
were, that it would have been fatal to the wel- 
fare of the commutator, and perhaps to the 
armature itself, to entirely cut-out the balancing 
coils when the machine was carrying this load. 
The balancing coils were then cut out and the 
dynamo gradually loaded down to test the per- 
formance without balancing coils. The brushes 
were shifted forward to prevent sparking as the 
neutral point changed, and the potential was 
kept up as much as possible by cutting out field 
rheostat. The maximum current reached was 
87 amperes at 85 volts, with field rheostat all out, 
and speed 1,800 rev. per. min. At this speed 
and with this excitation the machine would have 
given 120 volts instead of 85 if the balancing 
coils had been used to prevent armature reac- 
tion. After a load of 37 amperes was reached, it 
was found impossible to raise the current by 
cutting down the external resistance, owing to 
the rapid fall of potential due to armature reac- 
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tion. The capacity of this particular machine 
was about doubled by the addition of the balan- 
cing coils, and a comparison of the 37 amperes 
maximum with the 80 amperes which was by no 
means the highest possible current, shows that 
the overload capacity of this machine may be 
doubled by their use. 
Two more machines of the same general design 
as the latter were built and tested. These ma- 
chines were built with field magnets of mitis 
‘metal, and the pole-pieces and armature cores 
were one inch longer than the machine last de- 
scribed. The armature windings were different 
‘from each other and different from the cast-iron 
machine. 
‘winding and the other with a four circuit wind- 
‘ing. Total weight of each machine was 450 
‘pounds. Each machine, after running at 1,200 
rev. per. min., carried a load of 85 amperes at 
110 volts for two hours continuously, and was 
then loaded down to 100 amperes for a quarter of 
‘an hour. The performance of the machines 
‘confirmed in every particular the results previ- 
“ously obtained, ö 
Two other machines of this same type were 
duilt— one of which was wound for a current of 
10 amperes at 600 volts, and the other for a 
durrent of 550 amperes at 110 volts, or 60 kilo- 
watts. 


One was wound with a two oircuit 
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This type of machine was found to be expen- 
sive to construct, and owing to its exceed- 
ing compactness very hard to ventilate. The 
main plan in view when designing these 
machines was to lessen the total weight for a 
given output by taking advantage of the fact 
that when the balancing coils are used one may 
greatly increase the amount of copper on a given 
armature and still obtain the same satisfactory 
performance at the commutator. 

Machine No. 7 was therefore built with a field 
of the ring type. This machine embodied a 
number of important improvements in details of 
construction, as will be hereafter noted. Fig. 8 
shows a photograph of the machine from the 
pulley end, and Fig. 4 is a view from the com- 
mutator end. Fig. 5is a view of the armature, 
which was wound with No. 6 wire cable. Both 
commutator and armature core were hollow, and 
the winding thoroughly ventilated. All arma- 
ture coils were wound simultaneously and the 
winding was perfectly symmetrical. Fig. 6 is a 
view of the pole ring. This ring which carries 
the six balancing coils was made in halves, and 
the pole-pieces were joined together by small 
connecting lugs, as seen in the Figure, in order to 
make the casting continuous. This construction 


permits the field coils to be wound in a lathe, 
and to be easily removed from the fields at will. 
It is also a decided advantage to have the balan- 


cing coils and the pole-piecos through which they 
are wound separable from the rest of the field. 
The following are the more important details of 
the design of this machine: Capacity, 91 am- 
peres at 110 volts or 10 kilowatts. Type of 
machine, six-pole, ring field of steel. Arma- 
tere winding of cable through grooves in core. 
Armature, ten inches in diameter outside by five 
inches inside; number of grooves, 61—six con- 
ductors per groove; grooves, x wide by 14 
deep; number of commutator bars, 122; total 
number of conductors, 866. Armature core and 
pole-pieces, five inches long. Mean distance 
between poles, ?”. Total magnetic flux, 1,800,- 
000 webers. Maximum density in armature 
teeth, 14,400 gausses. Maximum radial density 
in armature core, 8,500. Mean air-gap density, 
5,000. Maximum field density, 14,000. Length of 
air-gap, 76; M. M. F. for field, 642 gilberts; for 
air-gap, 1,600 gilberts; for armature, 99 gilberts; 
total M. M. F., 2,841 gilberts. Fields wound 
with No. 20 B. & S. G. wire. Armature, 366 
conductors of No. 6 cable; five holes in each 
pole-piece for balancing coils. Balancing coils 
wound with copper ribbon. Compounding two 
series turns on each field coil. 
Weight of fleld casting, actuaalll 213 Ibs. 
e armature core, shaft and spider 


wo and commutator complete... 188 
copper 
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Weight of copper for balancing colis, actual...... 55 lbs. 
“ * feld copper, actu all!! 40 
Ss „% dynamo complete, including base bear- 
ings, brush eae brushes and 14 x 
inch pulley.. 85 8 865 


This machine was 80 8 0 aa tested in 
October, 1894, and the results of test were as 
follows: Speed of dynamo, 1,065 rev. per. min. 
Voltage, 110. Current, 110 amperes. Time of 
run, one hour. Temperature of room, 71° F. 
Temperature of armature, 128° F. Temperature 
of field, 108° F. Rise of armature, 57° F. Rise 
of field, 37° F. Field resistance, 110 ohms. Field 
current, 100 emperes. Field energy, 110 watts. 
Armature resistance, .0512 ohms. Armature 
winding loss, 618 watts. Balancing coil resist- 
ance, .0202 ohms. Balancing coil loss, 242 watts. 
series resistance, .00955 obms. Series loss, 115 
watts. Core loss, friction, etc., obtained from 
energy absorbed as motor running light at full 
pressure, 450 watts. Total losses, 1,408. watts. 
Total output; 12,100 watts. Gross energy ab- 
sorbed, 18,508 watts. Commercial efficiency, 
88.7 per cent. This test was made after the ma- 
chine had been running for several hours under 
various loads. On another occasion the machine 
ran one hour and twenty minutes under a load of 
115 amperes at 105 volts with a rise of temper- 
ature of armature of 48° F. This load, it will be 
noted, is 25 per cent. above the rated full load. 
Yet there was an entire absence of armature re- 
action. The machine has also carried 135 am- 
peres for one-quarter hour, and has several times 
been loaded down to 180 amperes for a few min- 
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utes at a time without damage. 

While the ‘‘ balancing coils,” as may have been 
seen from’ the foregoing results, entirely prevent 
field distortion and shifting of the neutral 
point, there is‘still {something lacking for ideal 
commutation. Ina constant potential dynamo; 
the following are the conditions for perfect and 
sparkless commutation: When a coil is short- 
circuited as it passes under a brush the current 
in the coil must fall to zero, reverse, and rise ex- 
actly to the original value in the opposite direc- 
tion at the instant the short-circuited ooil is 
opened by the passage of the tip of the brush 
from the commutator bar. To bring about this 
reversal properly, the short-circaited coil must 
movefduring short-circuit through a field whose 
strength is proportional to the armature current. 
In other words, the‘short-circuited coil should 
move in a neutral field when the machine is un- 
loaded, and should move in a field of considera- 
ble strength when fully loaded. The field 
strength required for sparkless commutation 
under any particular load depends first on the 
resistance of the short-circuitedicoil; second, the 
self-induction of the short-circuited coil; and 
third, the duration of the short-circuit, which in 
turn depends on the width of brushfand speed of 
the dynamo. Preferably the short-circuited coil 
should move in a uniformly distributed field. It 
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is evident frum this consideration that we du not 
get the conditions for perfectly sparkless com- 
mutation even where armature reaction is pre- 
vented if we attempt to commutate under pole 
corner. It is also evident that if armature reac- 
tion and field distortion are not prevented, we 
get just the opposite effect on our commuta- 
tion from what we would wish—that is, our 
commutation field grows weaker as the current 
increases instead of growing stronger as it 
should. From this we may set it down asa set- 
tled fact that no dynamo of any considerable 
voltage and range of capacity which commutates 
under the leading pole corner and is not pro- 
vided with some specia! spark preventing device 
or arrangement for preventiug field distortion 
can be worked from no load to full load withont 
sparking or without shifting the brushes. Dur- 
ing their experimental work on balancing arma- 
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be noticed that a part of the magnetic lines are 
shunted across between the pole-pieces e and f, 
through the bridge lugs h i, and do not pass 
through the armature. Now wben there is no 
current in the armature or balancing coils, it may 
be easily seen that the fall of, magnetic potential 
from e to f is the same by either the path 
through the bridge lugs ur through the armature, 
and that the commutation lug g attached to the 
middle of the bridge lugs must be at the same 
magnetic potential as the armature teeth opposite, 
for the latter are connected to the middle of the 
armatare circuit. Therefore, under these condi- 
tions, which are practically what we have when 
the machine is running light, there will be no field 
between the surfaces R and s of the commutation 
lug aud armature respectively. If then our 
brushes are set so that commutation takes place 
while the short-circuited coil is passing under 
| — — 
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ture reaction, the writers devoted considerable 
time to the problem of sparkless commutation, 
and as a result have devised an improvement to 
be used in connection with balancing coils by 
means of which ideal commutation is attained. 
The device is simple, and accomplishes the de- 
sired end perfectly. It consists in bridging 
across the gap between the pole-picces, attaching 
a commutation lug to the center of this bridge, 
and making this lug the center of the balancing 
coil, the latter being provided with a few extra 
turns. The arrangement is shown in Fig. 7, 
which represents a portion of the field circuit 
sectioned centrally in the plane of rotation. Re- 
ferring tothe Figure, aa and bb are two field coils 
wound round the pole necks, o and p; o is the 
commutation lug which is attached to the 
middle of the lugs HI, which latter bridge across 
the gap between the pole-pieces E and r. The 
balancing coil (not shown) is wound through the 
holes k, L, M,N, o, P, with the commutation lug 
a at the ‘center of the coil. The path for magnet- 
isn is indicatel by the dotted lines. It will 


the com mutation lug, we have the currect condi- 
tions for sparkless commutation. When the 
machine is loaded, the excess of ampere-turns of 
the balancing coils over ampere-turns of the 
armature brings a magnetizing force to bear on 
the lug g in the direction indicated by the 
arrow. This tends to increase the magnetism 
through I and lessen it through i, but as h is nor- 
mally saturated, there, will be very little increase 
in its maznetism. There will, however, be a 
field established under the commutation lug, by 
the deflection of the lines from the bridge lug i 
through the commutation lug and armature, and 
it is evident that the stronger the ourrent in the 
balancing coils the stronger will be the field 
under the commutation lug. We therefore 
again have the correct condition for sparkless 
commutation when the machine is loaded, pro- 
vided our balancing coils are so proportioned as 
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to give us a commatation field of proper 
strength. From this it will be seen that st fl 
times the commutation field is proportional to 
the current, and that for all loads we have th 
requisite conditions for sparkless commutation 
without shifting the brushes. 

So much for the theory of this plan, and now 
comes the important question, Will it work in 
practice? We are able to answer without hesi. 
tation that such a machine performs as well in 
practice as in theory, and t hat actnal tests show 
absolutely sparkless commutation from no load 
to 50 per cent. overload with fixed metallic 
brushes. More than this, practice confirms an. 
other theoretical advantage of this improvement 
which we have not yet touched upon. It vill be 
noticed thatthe commntation field is obtained by 
the defleotion of lines from bridge lug 1 and thet 
the lines so deflected pass through the armature 
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YW CCRA , : ꝗ Z 


7 
2 
e 


7 


Fia. 7. 


and consequently are added to the useful 2% 
netic field. We might expect from this, % 
from the fact that since the brushes arè mid 
between the poles there are no back ampere 
turns, that the machines would compound pomt 
what withont a regular compound vin 1 
This theory was entirely sustained by seta 
trial. It was found under test that by light 
shifting the position of the brushes for" 
backward it was possible to make a fe" of a 
armature turns act with or against the f 
winding at will, and this without any e 
the sparkless commutation, so long asthe brut 
were not moved beyond the limits of the ©% 
mutation field. The result of this in t 
simply shifting the brushes the compounding ° 
the machine may be so changed that it c 
adjusted at any point from 10 per cent. drop l 
10 per cent. over compound, and this "I 


on 
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-ut interfering with the commutation in any 
way. 

Thus by this simple contrivance we obtain 
sparkless commutation without sbifting of 
brushes, and a compounding adjustable at will. 
It is not claimed that the broad idea of a com- 
mutation lug is new, but the success of such a 
-contrivance depends altogether on the way in 
which it is applied. Unless the magnetic effects 
of the armature currents are taken care of prop- 
erly, a commutation Jug would prove worse than 
useless, and we would be likely to get an effect 
just the opposite of that desired. Thus it will be 
seen that the advantages which we have shown 
-as resulting from the use of this system of com- 
mutation arise, not from the use of a commuta- 
tion Ing alone, but from its use in connection 
with coils for balancing armature reactions. Di- 
rect experiment has shown that this system of 
commutation will not give satisfactory results 
except when used in connection with balancing 

coils. Aside from the effect on commutation, 
however. balancing coils have some very impor- 
tant advantages to which we will briefly call at- 
tention. By their use the capacity of a machine 
of given size und weight may be greatly in- 
creased, and the resulting machine still be far 
better in quality and operate more satisfactorily 
than those of ordinary design. The reasons for 
drawing this conclusion are briefly these : Since 
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ciency curve of the machine. Since the fixed 
losses are very small, the machines will have un- 
usually high efficiency on light loads; the effi- 
ciency curves run up very sharply and bend off 
to a very uniform efficiency throughout the 
greater part of the range of load. This is a very 
decided advantage where machines are expected 
to work under considerable range of load, as 
they usually are both for lighting and power 
purposes. In designing machines it is also an 
easy matter to proportion materials according to 
their relative prices. Thus, with a design con- 
taining a given amount of copper we can in- 
crease the copper slightly aud reduce the iron 
and steel, keeping the capacity of the machine 
the same, and thereby effect a saving in cost 
perhaps, or we may increase the iron and steel 
and reduce the copper to effect a similar saving. 
With ordinary designs such an adjustment as 
this would be out of the question, except ata 
sacrifice of valuable qualities of the machine. 
for the invariable rule is that the Mu. u. F. of tke 
armature ampere-turns may never exceed the 
M. M. F. impressed by the field between the 
pole faces. 

The value of sparkleas commutation is almost 
beyond price. Commutation has long been rec- 
ognized as the greatest bugbear of continuous 
current machinery. Whatever adds to the life of 
the commutator adds to the durability of the 
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the output of these machines is in no degree 
limited by armature reaction, it is possible to 
load the armature with as much copper as can be 
crowded onto it and to work this greatly in- 
creased amount of copper to its safe heating 
limit, the heating of the armature conductors 
being the only limit to the capacity of a given 
armature; and the core losses may be much less 
in a machine of this type since the magnetic 
densities in the core may be made as low as we 
choose, and this will permit the armature to be 
loaded with still more copper. 

With the standard peripheral velocity of 3,000 
feet it is easy to get an output of 20 to 80 watts 
per pound total weight of dynamo, and for 
large sizes of machines even still greater output 
per pound. With armature reaction balanced, 
there is no necessity for high reluctance in air- 
gap and teeth, and it is therefore made as low as 
possible for the whole magnetic circuit. The 
air-gap is reduced to what suffices for clearance, 
and the armature and field are worked atas low 
densities as is consistent with economy of iron. 
By this means from one-half to three-fourths, or 
even more, of the ampere-turns on the field may 
be saved with a corresponding saving in field 
copper and field energy. This and the reduced 
core losses reduce the fixed losses in the dynamo 
to a minimum, bringing them below what is possi- 
ble with the ordinary construction, and the result 
is a very material change inthe shape of the effi- 


machine, and the entire prevention of sparking 
is therefore an importaut feature. To be able 
also to have the brushes permanently fixed is of 


decided value, and this when taken with spark- . 


less commutation makes a dynamo self-attendant 
to a greater degree than usual. The extra cost 
of applying these improvements to a dynamo is 
far more than balanced by the saving effected in 
materials, and the writers believe that the appli- 
cation of these methods of design in dynamos 
would make a pronounced and important step 
towards the practical perfection of this class of 
machinery. 


George C. Pyle, of Indianapolis, has invented 
an electric headlight for locomotives which he 
thinks will entirely eradicate the objections 
which have hitherto prevented the genera] adop- 
tion of electric headlights. His new engine for 
driving the dynamo isa compound steam turbine 
and capable of very high speed. It is exceedingly 
simple, compact and light, weighing only 200 Ibs., 
and there is nothing to get out of order about it, 
nor is there anything to wear out except the 
bearings and they run in oil. The expansive 


force of the steam is used to its utmost limit. The 
dynamo and engine are cast together and the 
armature is mounted directly on the engine shaft, 
which runs at 2,000 revolutions per minute. The 
lamp used feeds the carbon in a novel manner, 
having no gears or clutches about it, A company 
will be organized at once to place the light on 
the market. : 
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NOTES ON RECENT ELECTRICAL EN- 
GINEERING DEVELOPMENTS IN 
FRANCE AND ENGLAND:s—III. 


DIsovssion. 


Mr. Townsend Wolcott—I would like to ask 
Mr. Leonard if he can account for the difference 
in the efficiency of the Parsons and the Laval 
turbines. There seems to be, according to the 
figures given in the paper, a great deal of differ- 
ence in favor of the Parsons. I was not aware 
that there was avy such difference. In fact, I 
thought that if there was any difference the Laval 
was rather the better so far as coal consumption 
per horse-power was concerned. 

Mr. Leonard—I do not think there is any dif- 
ference, and if there is a difference I am inclined 
to think also that it is in favor of the Laval. The 
tests made by Profs. Kenuedy and Ewing were 
upon larger sized units than the ones in case of 
the Laval. I fancy that it may be that the 
smaller size was influential. 

Another point which may perhaps be a little 
confusing is this: that tue consumption of steam 
quoted for the Laval steam turbine of twenty 
pounds of water per horse-power hour is per 
horse-power actually delivered, as you may say, 
in the generator armature. In other words, the 
friction of the bearing and the Joss of the gear- 
ing is eliminated, and it is a horse-power actually 
delivered, available iu producing electric energy 
—of course, the efficiency of the armature is one 
thing left to consider—whereas the figures I 
quoted for indicated horse-power are, of course, 


at the beginning before any of the friction is 


eliminated. 

Mr. Johu W. Lieb, Jr.—The author of this in- 
teresting paper informs us in the first few lines 
that his observations were made during a trip 
through England and France. Later on we find 
that in making a comparison with central station 
practice in this country he has drawn his conclu- 
sions so as to cover in his comparison not only 
England and France, but the whole world, and 
in this generalization he has, I think, fallen into 
an error which should not pass unobserved. 
While there are no doubt many excellent central 
stations in England and France, it is generall 
admitted, I believe, that the best types of both 
the low-tension three-wire and the alternating 
current systems of distribution are not to be 
found in the countries visited by Mr. Leonard. 
The claims of preéminence for American stations 
of these types which the author has advanced 
can be shown to be not well founded if the com- 
parison is extended, as it should be, so as to in- 
clude other European countries where central 
station construction has been less hampered by 
local legislation. I would therefore call satten- 
tion to several stationsin European countries not 
visited by the author, whicb, had he found it 
possible to visit them, would have won his admi- 
ration and made his comparisons more just to 
European central station practice. 

I would in the first place cite as types of the 
three-wire low tension central stations which the 
author did not visit the central stations at Ber- 
lin. The Berlin stations have a combined out- 
pat inferior only to two or three stations in 
America. They supply withcurrent a connected 
installation equivalent to about 95,000 amperes. 
The equipment of these stations—boilers, steam 
piping, engines, dynamos and electrical apparatus 
— would certainly not suffer by comparison with 
any of our best equipped and most recently con- 
structed American stations. I am not ina po- 
sition to quote any figures as to the economy of 
operation of the Berlin stations, having seen only 
one figure given asto the economy of generating. 
It is claimed that on the average throughout the 
year 220 watts are delivered to the customers’ 
premises per pound of coal, which is certainl 
an excellent economic performance. Althoug 
Mr. Leonard did not visit either the Dusseldorf 
or Hanover stations, both of these should have 
been incladed in such a comparison as he has 
made. In the case of the Hanover station, it is 
claimed that on an average during 1893, 220 watts 
were generated and 180 watts delivered to the 
customer per pound of coal; Dusseldorf dur- 
ing the same period averaging 140 watts deliv- 
ered per pound of Soak Neither of these 
stations would suffer by comparison with our 
best types of American low tensiou stations. 
From the table compiled by the National Elec- 
tric Light Association, including a number of 


"H. Ward Leonard’s paper read at a meeting of the A. I. 
E. E, February 7. 
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American stations, it appears that the best 24 
hours’ record covered by the table gave 208 watts 
generated per pound of coal. i 

Coming to the alternate current stations whioh 
are included in the comparison, the author refers 
to conversion from 1.000 to 50 volts. As a matter 
of fact there are very few stations in England, 
France, or in Europe generally, transforming 

: from 1,000 to 50 volts; the European standard 
for alternate current stations beiug 2.000 to 2.400 
volts primary, transforming down to 100 to 110 

_ volts secondary. Mr. Leonard has not included 
in his comparison with American statistics the 
Vienna alternate current station, which would 

- certainly not suffer by comparison with any sta- 

tion in the world. I must admit a limited famil- 
iarity with the alternate current stations in this 
country, owing to the fact that I have been 


abroad a number of years, but I think I am safe 


in saying that there is not an alternate current 
station in this country which in excellence of 
equipment, perfection of distribution, regularity 
of service, or economy in operation, is the equal 
of the Vienna station of the Internationale Elec- 
trieitats Gesellschaft. Among the other Euro- 
pean stations which onght certainly to be in- 
cluded in such comparisons as these, I would 
mention the alternate stations at Cologne and 
Rome. Both of these stations are excellent ex- 
amples of alternating current station construc- 
tion and contain characteristic types of modern 
equipment. 
Passing along the paper I notice that the au- 
_ thor calls atteution to the system of charge to the 


consumer for current used by Mr. Wright at- 


Brighton. I would say at this time that this 
system of charging on the basis of what the au- 
` thor happily calls the load factor of the con 
‘ sumer” was first developed by Prof. G. Colombo, 
of Milan, Italy, the generul manager of the 
Italian Edison Company, and it is still the basis 
of charge for current delivered from the Milan 
Edison stations. This system was first adopted 
in 1887 or 1888, and has been in use ever since 
with entire satisfaction to the consumer. 1 do 
not know that a definite claim for precedence in 
the application of sliding scale of charge has 
been pnt forward, but I take this opportunity to 
mention it. According to the system of charg- 
ing for current in use at Milan the consumer is 
at liberty to choose between two systems of pay- 
ment, either on the basis, first, of a fixed sharge 
of a certain sum, 30 francs ($5.75) per lamp in- 
, stalled per year, plus a charge of 34 centimes 
(.670. ) per lamp hour as registered by the meter, 
or, second, a charge per lamp hour as registered 
by the meter on a sliding scale at arate varying 
from a maximum of 7.7 centimes (1. 50.) per lamp 
hour to a minimum rate of 4.8 centimes (.96c.), 
depending upon the number of lamp hours used 
per month per lamp equivalent installed. This 
system covers fully and satisfactorily the ques- 
tion of a consumer's load factor, and gives the 
best consumer—tbat is, theone giving the com- 
pany the greatest return per lamp installed—the 

' benefit of the best basic rate. 
Another interesting point referred to by the au- 
_ thor of the paper is the question of the station 
_ load factor. In Mr. Crompton's inaugural ad- 
dress before the Institution of Electrical Engi- 
neers in London he presented a curve showing 
the load on all of the London stations combined 
on the day of greatest output of last year, De- 
cember 19. The load factor on this day was 
shown to be 88 percent. It may interest the 
‘members of the Institute to know that the load 
factor of the combined stations of the Edison 
Electric Illuminating Company of New York on 
the day of last year when the output was great- 
est (December 10) was 343 per cent. The load 
factor of the lower district supplied by the com- 
pany, in which is included a large motor load, 
is somewhat less than 34 per cent.; the load factor 
of the upper district, which has only asmall motor 
load, being slightly greater. The total x.w. hours 
_of output of the combined London stations on the 
date referred to was 96,240. ‘lhe combined out- 
put of the Edison stations in New York City on 
December 10 was 60,633 K. w. hours. The maxi- 
mum load carried at any one time wasin the 
case of the combined London stations 11.600 
K. W.; combiued Edison stations in New York 
7,354 x.w. The connected installation in the 
case of the combined Edison stations in New 
York was: incandescent lamps, 234.494; are 
lamps. 3.014; motors, 7,616 H. P.; or a total equiv- 
alent installed of 178.000 amperes. It may seem 
strange that the load factor of such a district as 
the lower district of New York City, in which 
the motor capacity connected (in K. w. equiva- 
lents) represents 42 per cent. of the total con- 
nected installation, is not greater tban in the 
case of the upper district, where the motor load 


represents only 16 per cent. of the installation. 
It should be remembered, however, that the 
lower district is eminently a business and indus- 
trial locality, and that after 6 o’clock the load 
curve drops off very rapidly toa minimum, while 
in the upper district we have a business and resi- 
dential locality where the day load is light, but 
the evening load keeps up well and falls off 
gradually. 

The President—In a paper so varied as this, 
and covering so many different fields experts iu 
which are present, unless a desire is expressed to 
the contrary, I shall limit the speakers to ten 
minuter, 

Dr. Chas. E. Emery—The author of the paper 
has ina racy and attractive way brought to the 
attention of those present matters in which he 
has been interested and instructed abroad. For 
this pleasant duty, well performed, I am person- 
ally much obliged to Mr. Leonard. 

Taking up my marginal notes in order, the 
paper on page 134 states that the Parsons steam 
turbine delivers one kilowatt for 28 pounds of 
feed water, and continues: This is equivalent 
to about 15.7 pounds of water per indicated 
horse-power per hour.” The difference is 80 
great it would seem that these figures need re- 
vision. * 

I have been interested in cousidering the pos- 
sibilities of the Parsons and the Laval steam tur- 
bines. The high speed should permit the use of 
a smal) and comparatively cheap dynamo, and 
eventually the engines should not be as expensive 
as ordinary engines. Moreover, the very small 
space required is of importance in a large city. I 
have wondered why the turbines have not been 
introduced here. I madea special examination 
of the Laval steam turbine at the Columbian Ex- 
position, and though I had a special invitation 
and wore a judge’s badge I could not get the 
operator to put a load of more than three or 
four kilowatts on an engine rated at 15 H. P., the 
excuse being that there was water in the steam. 
The reported tests of this tarbine are very satis- 
factory, but it is a question if it has yet been pnt 
in commercial form. 

As to the question of the load factor, I think 
the critical point has not been referred to in the 
paper. It is a question more of the distribution 
of the load through the day than of the iuequali 
ties of local demands. It is considered unfortu- 
nate to take an elevator as an illustration, for, 
although it may take 15 to 20 kilowatts at times, 
and be shut off entirely for considerable inter- 
vals, the demand is distributed throughout the 
day and into apartment houses far into the night, 
and asit is very rare that the heavy pull required 
by each of a large number of elevators will come 
at the same moment, by the well understood law 
of averages,such elevators make a fairly uniform 
load. It is very much like the average in rail- 
road work. When a few cars are running the 
fluctuations are very great, but as the number is 
increased the load, though still fluctuating, gives 
a large load factor during the time of operation. 
It seems to me that the use of elevators and of 
electric current for various household uses 
should be encouraged, because such uses are dis- 
tributed through a large number of hours per day. 
The real cause of the low load factor is that so 
many consumers want light at the same time. 
The evident cure, if practicable, would be to 
charge a higher price during tbe rush hours. The 
method which would best appeal to consumers 
would be to reduce the price for current used 
during other than rush hours. The Wright plan 
mentioned in the paper (p. 140), witha proper 
scale of prices, would possibly accomplish these 
purposes, but the results would probably be bet- 
ter understood by consumers if expressed some- 
what as above. 

The description of the Heilmann electric loco- 
motive and its operation is certainly very inter- 
esting and involves some important considera- 
tions. It is fair to say that I had not thought of 
this system respectfully until 1 read the paper. 
It did seem to be impossible, when there are 
steam engines and a steam boiler already on a 
locomotive, to install an electric plant in addition 
to a steam plant on a special car, and in that 


roundabout way make a locomotive which would 


in any respect be more efficient than the direct 
use of steam applied to driving wheels in the 
first place. A few facts and some very simple 
calculations show that the idea is not as ridicu- 
lous asit seems. It would be unreasonable to 
dispute the statement that the cost of power 


° This may be explained by using rather low efficiencies. 
Tweuty elybt pounds per kilowatt equals 20.89 pounds per 
E. H. P., Of Which 15.7 Is practically .75, which is the joint 
efficiency of the engine and dynamo snd corresponds ap- 
F to 88 per cent. for the engine and 90 per cent. 

or the dynamo, or vice versa. 
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from an ordinary looomotive is double that of 
stationary engines of the best type. There are 
two reasons for this: one, the necessity of ob- 

taining such an enormous powei from a locomo- 

tive boiler which with the customary construc- 

tion must be put in a certain place under limited 
conditions, the effect of all of which is to bring 
the evaporation down to 5 or at most 7 pounds 
instead of 8 or 9. ‘Lhe other is the difficulty of 
obtaining economy with the simple arrangement 
of valve gear which has been adopted and with 
such variable piston speeds as are necessary. If, 
therefore, the steam plant of the Heilmann loco- 
motive can be operated for one-half the fuel or 
anywhere near that, this saving, not considering 
interest charges, will more than compensate for 
the losses incident to the generation and utiliza- 
tion of electric current, even if the 50 per cent. 
extra weight of the Heilmann locomotive be con- 
sidered as to that extent reducing the weight of 
thetrain The question immediately arises, how- 
ever, why not adapt the distinguishing features 
of the Heilmann steam plant to a steam locomo- 
tive? Itis perfectly possible to mount a boiler 
of larger size on a platform and to make locomo- 
tive steam cylinders which will operate as eco- 
uomically as those of an engine mounted on s 
platform itself, even if we have to increase the 
size of the drivers to bring down the number of 
revolutions of the engine. Were this done, the 
locomotive would be as economical as the steam 
plaut of the Heilmann locomotive and the inter- 
vening electric machinery would produce loss in- 
stead of gain. That is, when the progress that 
has been made in the construction of the Heil- 
mann locomotive is aualyzed along more general 
engineering lines, the improvement suggested is 
one in locomotives, and not specially in electric 
locomotives. Curiously enough the general 
features of the system have been already worked 

out for ordinary locomotives, bat were so far 

ahead of the times that they have not been gen- 
erally adopted. What was called the Farlie loco- 
motive, built some years ago, had two boilers 

mounted on a platform supported on two trucks 

containing only driving wheels. The steam was 

introduced to the cylinders through ball and 

socket joints. The system operated well, all the 

weight was on the drivers, and I think some of 

the original evgines are still at work in one of 

the South American States. The Mason Locomo- 

tive Works took up the system later, using a sin- 

gle boiler, and with one propelling truck contain- 

ing drivers at one end aud an ordinary truck at 

the other. This arrangement enabled short 

curves to run on suburban routes, but Mr. For- 

ney, how present with us, showed that this could 

be dune with a locomotive of the ordinary type, 

carrying its own tender on the frame, but sup- 

ported by a truck, as evidenced in the locomo- 

tives on the elevated railroads, and the Mason 

system has not been extended. The success of 

the Heilmann system will then only show the de- 

sirability of reviving the Farlie system, perhaps 

using only a single boiler of large size. 

At present, as Mr. Leonard suggests, it is well 
to encourage the development of the Heilmann 
system as a means of ascertaining the desirable 

etails of a practical electrical locomotive, even 
if the steam machinery afterward be taken off 
and the current supplied by some modification 
of the trolley system. 

Mr. Herbert Lloyd — The conclusions Mr. 
Leonard comes to, resulting from his inspection 
of a single battery plant in Paris, are, I think, a 
little unjust to accumulators.. His figure of $107 
per kilowatt for three hours’ discharge sbout 
conforms to the American practice, but the 
statement that a battery worked at this rate will 
not have an efficiency of over 60 per cent. is, I 
think, erroneous. All the large batteries installed 
in this country have been guaranteed at a much 
higher figure than 60; 75is morecommon. In 
comparing the relative first cost of battery plant 
and direct power plant, Mr. Leonard gives a first 
cost for a direct plant of $50 per kilowatt of out- 
put as against $107 for a storage plant of the same 
output. I will quote the remarks of Mr. Edgar, 
of Boston, at the Cleveland Convention last 
week. Mr. Edgar says: 

A first-class steam plant costs $100 a horse- 
power; everything inside of the building. That 
is being dove to-day. The battery costs us a 
se over $50 a horse- power to do the maximum 
work.” 

One hundred dollars a horse-power for direct 
plant means of course $183 per kilowatt, as 
against $107 for battery, taking Mr. Leonard's 
figures. I have had occasion within the past 
thirty days to get an estimate on a direct electric 
power plant, and the figure of $100 per horse- 
power isthe result of my efforts. 

Were the comparison made by Mr. Leonard 
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between the first cost of the two systems correct, 
his later remarks as to the profitable application 
of a battery with a 40 per cent. load factor would 
have some weight, but with batteries costing less 
per kilowatt of output than a direct plant, that 
contention falls. 

Next, as to the idea of installing small batteries 
in customers’ houses, that is going back to the 
earliest methods adopted in exploiting storage 
batteries in this country. In Haverford, Penn- 
sylvania, this was tried eight or nine years ago 
ona large scale, but the idea of dividing a bat- 
tery up into a lot of little installations, distribu- 
ted broadcast, is vastly less practical than the in- 
stalling of one large plant in the central station, 
and if it would pay the customer to install a 
small battery, it would certainly pay the lighting 
company to install a large one, as the first cost 
would be proportionally less, and the care and 
cost of maintenance infinitely smaller. 

Mr. Leonard’s remark that ‘‘ the consumers’ 
maximum load will sometimes occur at the time 
of maximum load in the central station, and 


when this accumulated load is put upon the cen- 


tral station the kilowatts must be there to meet 
the demand,” is one of the best arguments I 
have ever heard in favor of accumulators. 

Mr. A. E. Kennelly—I think we are much in- 

,debted to Mr. Leonard for his interesting paper. 
A subject of this kind is always interesting, be- 
cause, while proverbially comparisons are some- 
times odious, practically they are also sometimes 
very pleasant, and by seeing what our neighbors 
are doing we can often gain some advantage for 
ourselves. 

There are three points in this paper I would 
like to mention. The first is that mentioned on 
page 130, namely that this country has suffered 
by having the electrical industry in the control 
of large corporations, and then on page 182 Mr. 
Leonard goes on to state that dynamos and 
engines are better here than they are any- 
where. I suppose Mr. Leonard would not say 
that lamps are worse here than they are any- 
where else, or that motors are worse here than 
they are anywhere else. So that we are forced 
to the conclusion that the superiority abroad 
must lie in the system of distribution, because 
there is nothing left but the systems to account 
for it. I can scarcely imagine that it can be 
maintained that in the commercial application of 
distribution there isa superiority in European 
countries, because JI think you have only to take 
up a map of England’s electrical distribution 
systems, for example, to see that the question of 
systems is a very rife one, and that there is no 
apparent uniformity of opinion as to which sys- 
tem is the best to employ, even under any given 
conditions. Thus it is stated by Mr. Leonard 
that under the most unfavorable conditions he 
can possibly imagine an alternating system has 
been put ın in the middle of the City of London. 
He also mentions that dynamos cost much less 
here than abroad, and thisina country of cor- 
porate interference. Is that not an argument in 
favor of the fact that under the influence of ag- 
gregated capital processes of manufacture may 
have been so perfected as to greatly reduce the 
cost of construction, and while no doubt the 
effect of large corporations is to limit and inter- 
fere in some directions with electrical appli- 
cations, yet in this compensatory world the 
diminished price of electrical apparatus is an 
evidence of one beneficent effect of large cor- 
porations. 

The second point is on page 139, where allusion 
is made to the cost of this storage battery as 
being capable of supplying 8,000 10 c. P. lamps 
for three hours, and costing about $380,000, mean- 
ing $107 per k. w. That is evidently based on an 
estimate of an inefficiency in the lamps of 3} 
watts per candle. I would like to ask whether 
that 8,000 lamps is not the true estimate, and that 
44 and even 5 watts per candle would not be a 
much more fair basis to take, in which the cost 
would come to $75 or $88 per kilowatt. 

The third point I want to draw attention to is 
one that Dr Emery has already mentioned, and 
I think that it deserves all the insistence that 
can be brought upon it, namely that on pages 141 
and 142, of this load factor. When you sell light 
to customers they all practically enter into a 
conspiracy to throw the light on at the same 
time, just about dinner time, and you must have 
power in the station to supply it, but when you 
sell power torun intermittent 10 horse power mo- 
tors, even though they each take 30 horse power 
at starting, by no possibility can the customers 
enter into any conspiracy to all start together, 
and all the figures based on such a conclusion 
with regard to electric elevator motors are 
greatly exaggeraved in consequence, and the 
rates which should be charged for a kilowatt- 
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hour based on elevator work are correspondingly 
exaggerated. As a matter of fact, I think it is 
well known that elevator load is objected to more 
on the score of the difficulty of maintaining reg- 
ularity of pressure in the mains than it is on 
account of the small load factor. 

Mr. Wm. Maver, Jr.—I should like to say that 
there is at least one electric light station in this 
conntry that transforms from 2,000 volts to 100 
and to 50 volts, the converters being adjusted to 
either 100 or to 50 volts on the secondary. Thatis, 
I believe, the Manhattan Electric Light Com- 
pany of this city. The change was made from 
1,000 volts transforming to 50 in the secondaries 
over a year ago. Of course, however, they em- 
ploy the two-wire system in the secondary. I 
should like to ask Mr. Leonard how the switch- 
ing of the secondary circuit from the converter 
to the regular three-wire system in Brighton is 
performed. Others may be interested also in 
that. Also on page 134, whether the vulcanized 
rubber cables referred to are lead covered, or if 
not, in what way they are covered, if he knows; 
and also the manner in which the air is chemi- 
cally dried before it is led into the ducts. 

( To be continued.) 


American Institute of Electrical Engineers. 


At the regular meeting of Council, held March 
20, the following associate members were elected: 


Thomas D. Boyles, W. J. Davis, Jr., Chas. T. Mosman, 
Schenectady, N. T.; John D. E. Duncan, Pittsfield, Mass.; 
Willlam Esty, Urbana, III.: Joseph W. Frost, Rollen N. 
Larrabee, Mariano L. Mora, Alex. Stratton, New York 
City; W. L. Garrels, St. Louis, Mo.; Lucien H. Gilmore, 
Stanford University, Falo Alto, Cal.; James E. Grist, 
Price I. Patton, Chas. H. Stanton, Philadelphia, Pa.; 
Wm. J. Hiss, Jr., Bethlehem, Pa.; Henry C. Jones, Mont- 
gomery, Ala.; P. R. Middlemiss, Tulane University, New 
Orleans: Ralph D. Mershon, Pittsburg, Pa.; M. J. O’Sul- 
livan, Baltimore, Md.; Thos. A.W. Shock, Sacramento, Cal. 


The following associate members were trans- 
ferred to membership: 


William Henry Powell, Manchester, Conn.: Alonzo S 
Kimball, Worcester, Mass.; Edgar Woods Mix, Thomson- 
Houston International Electric Company, Paris, France. 


The Council has canvassed the nominating pa- 
pers received from the membership and prepared 
the following ticket : 


For President—Dr. Louis Duncan, of Baltimore. 

For Vice-Presidents—Dr. M. I. Pupin, of New York City; 
W.F. C. Hasson, of San Francisco, Cal.; Angus 8. Hibbard, 
of Chicago. 

For Managers—Carl Hering, of Philadelphia; Bion J. 
Arnold, of Chicago; Charles F. Scott, of Pittsburg; Dr. 
Cary T. Hutchinson, of New York City. 

For Treasurer—George M. Phelps, of New York City. 


Three vice-presidents and managers hold over 
by the rules as follows: Vice-presidents—Prof. 
W. A. Anthony, Prof. Francis R. Crocker and 
James Hamblet, of New York. Managers— 
Prof. Harris J. Ryan, of Ithaca, N. Y.; Chas. 
Hewitt, of Philadelphia; J. J. Carty and W. J. 
Hammer, of New York; A. E. Kennelly, of Phila- 
delphia, and W. D. Weaver, Chas. S. Brailey 
and W. B. Vansize, of New York. 

At the meeting of the Institute in the evening 
eighty members and guests were present. 


Attix Tube and Wire. 


At a meeting of the New York Board of Fire 
Underwriters held on the 20th inst., on the rec- 
ommendation of the Committee on Electricity, 


the following resolution was adopted : 

‘Resolved, That the Superintendent be authorized, 
until further notice, to approve the use of the 
Attix tube and wire, when equal in quality and insula- 
tion to the samples submitted to thls Board and 
tested, under the same conditions where tubing would be 
permitted; provided that there is no splicing or tapping 
of the wire, but that its introduction shall be in all cases 
by the loop system ; that in new buildings when necessary 
to carry it between floor and plastering it shall be through 
holes bored in the beams, not less than two inches apart, a 
single conductor ın each hole, out of the reach of nails ; and 
in old buildings where necessary to carry it within the reach 
of nails it shall be protected by some device from perfora- 
tion ; and provided further that the wire and tube be car- 
ried intact into the cut-out boxes, and that in no case 
shall the outer covering be removed before introducing the 
core wire into the cut-out box.” 


Cape Town, South Africa, is to have a muni- 
cipal electric street railway to cost $500,000. 
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The Buffalo-Niagara Transmission Scheme. 


The New York Tribune is one of the very few 
daily papers in the country that seem to be able 
to grasp the situation and at the same time dare 
to express their opinion. In this respeot at least i 
is ahead of all of the electrical papers in that they 
grasp the situation but don’t dare to enlighten 
the public. 

When we see the Baxter street sheet, the Elec» 
trical World, defending the propositions sub- 
mitted to the city of Buffalo by the Niagara 
Power Company we wonder what advertising 
patronage it islaying for. Since there can be 
no advertising whichever position it takes, 
perhaps our contemporary has been subsidized. 
At any rate the editor of the Electrical World 
has gained the reputation of thinking that he 
knows on which side his bread is buttered. The 
Tribune for March 18, in speaking on the subject 
of the Niagara transmission, says : 


There would be four kinds of losses: (1) In transform- 
ing at the power house up to ahigh voltage, (2) on the 
line, (8) in transforming down at Buffalo, and (4) in dis- 
tribution over street lines to consumers. These could 
not well amount to less than 20 or 80 per cent. altogether, 
and they might, perhaps, reach 50 or 60 per cent. But if, 
for example, they amounted to just one-half, the $18 rate 
at the generator shaft would mean $86 to the consumer, 
without adding anything either for interest on the cost of 
the transmission plant or for operating expenses. This. 
however, is probably an extravagant estimate. The prices 
actually given,by the way, are for a twenty-four-hour dally 
supply. Some establishments require power, however, 
for only ten or eleven hours. Whether it would pay to 
put In storage batteries to utilize the surplus is a question 
which their managers must naturally consider. Richard 
Hammond writes to the Buffalo Courier to say that steam 
power, on a scale of 1,000 horse-power for ten hours dally, 
can be generated in buffalo, where coal is very cheap, for 
821 per horse-power. The Power Company, however, de- 
nies this, and estimates the cost at 282, besides quoting 
various experts as estimating the cost on a twenty-four 
hour basis at between $45 and $60. In some other cities, 
where coal is more expensive, it is said to be from $60 to 
875. 

If, after this discussion, Buffalo decides neither to buy 
on the terms offered nor to let the Power Company bring 
in its own lines and supply the market, more distant 
cities may possibly be deterred by her example from 
patronizing the Niagara concern. 


General News. 


What is Going on in the Electrical Worid. 


Loveland, Col.—The council has granted an 
electric light franchise to J. S. Alexander. 


Aitkin, Minn.—This village at the recent 
election voted to bond itself for an electric light 
plant. 


St. Louis. — The bill authorizing the Jefferson 
Avenue Railroad Company to change its motive 
power to electricity has passed the city council. 


Belleville, Mich.--An electric railway from 
Ann Arbor to Trenton via Ypsilanti and this 
place is being talked off at Ann Arbor and Ypsi- 
lanti. 

La Crosse, Wis.—J. B. Caterbury has organ- 
ized a company to build a street railway line in 
this 595 Horses will be used at first but elec- 
tricity later. 

Middletown, Conn.—Itis reported that the 
Schuyler factory in this city, which has been 
closed overa year, will shortly be opened by its 
original sponsors. 


Des Moines, Iowa.—The executive council 
has been considering the question of lighting 
the State House with electricity, and will prob- 
ably advertise for bids. 


Marion, Ind.— Judge Woods has made an or- 
der confirming the sale of the Queen City Elec- 
tric Railway to Warren T. McWhinney and 
Charles W. Halderman. 


Doyleston, Pa.—Frank Worthington and 
others are making efforts to secure the $50,000 
needed fur building an electric road between 
Doylestown and Willow Grove: 


Versailles, Ky.—The council passed an or- 
dinance on the 15th inst. providing for the pur- 
chase and erection of an electric light plant to 
be owned and operated by the city. 


Elgin, Ill.—The Carpentersville, Elgin and 
Aurora Railway Company has applied for a license 
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to incorporate, the incorporators being directors 
of the Elgin City Railroad Company. 


Peabody, Mass.—The special committee on 
enlarging the electric light plant have made a 
report, recommending extensive changes, altera- 
tions and additions at a cost of $16,000. 


Taylor, Tex.—The plant of the Taylor Elec- 
tric Light Company isto be sold at public sale 
on the second Tuesday in April to satisfy a judg- 
ment in favor of the Taylor National Bank. 


Wallingford, Conn.—The borough of Wal- 
lingford has decided to apply to the General As- 
sembly for an amendment to its charter which 
will permit it to start an electric light plant. 


Ludington, Mich.—The late contractor hav- 
ing declined the couucil’s offer of $65 for an all- 
night arc light service, there is a plan on foot to 
have the city put in its own electric light plant. 


Bucyrus, 0.—A company, backed by Eastern 
capitalists, has accepted the franchise granted 
by the county commissioners for an electric rail- 
way to Galion and will begin the work in a few 
days. 

Stowe. Vt.—At a town meeting held here re- 
cently a resolution was passed granting $40,000 
in 4 percent. bonds towards building the pro- 
posed electric road hetween Stowe and Water- 
bury. 


Laurel, Md.—'The plant of the Laurel Elec- 
tric Light, Power and Heat Company has been 
purchased by Messrs. Joseph Friedenwald and 
Miller, of Baltimore, the heaviest creditors, for 
$7,000. 


Nyack, N. Y.—The board of trustees has 
granted a franchise for a trolley road in this 
town to the Nyack Traction Company, the only 
stipulation being that work must begin by the 1st 
of July. 


Seattle, Wash.—The Union Electric Company 
has absorbed the old Seattle Gas and Electric 
Light Company. ani the new concern will, it is 
said, be known as the Union Illuminating Com- 
pany of Seattle. 


Boston, Mass.—The Globe Electric Light 
Company has made arrangements to purchase 
the building formerly occupied by the Boston 
Clock Company, on the corner of Clifton and 
Shirley streets, Roxbury. 


Kansas City, Mo.—Arrangements have been 
made to equip with electricity the line of the 
Kansas City and Independence Rapid Transit 
Railway Company between this city, Washington 
Park and Independence. 


Ogdensburg, N. ¥.—The Ogdensburg Elec- 
tric Trolley Company has purchased a mill prop- 
erty in the suburbs for a site for a power- house. 
Included in the purchase is a water power capa- 
ble of developing 350 E. P. 


Trenton, N. J.—A bill has been introduced in 
the Senate muking it a misdemeanor, punishable 
by a fine of $500 or six months’ imprisonment, to 
tap the wires of electric light or power companies 
or cheat the companies’ meters. 


Elwood, Ind.—An electric railway is to be 
built this spring frcm Elwood to Anderson via 
Frankton. Another line will be built the com- 
ing summer from here to Independence, con- 
necting with the line from there to Marion. 


Benton Harbor, Mich.—Peter English, who 
established the Benton Harbor waterworks has 
applied for an electric lighting and power fran- 
chise for this city, the power to be farnished by 
damming the Paw Paw river one mile above town. 


Omaha, Neb.—The proposition to construct 
an electric road from this city to Fremont is re- 
ceived with favor by the property owners along 
the line. Col. J. H. Pratt and Frank Hibbard, 
of Irvington, are the chief promoters of the 
project. 


Washington, D. C.—It has been decided to 
open stock books at once for the proposed Wash- 
ington and Marlboro’ electric railroad. W. A. 
Melay is president of the company, C. E. Coffin, 
R. V. Hall, J. T. Perkins and J. V. Belt are 
directors. 


Ottawa, III. - The city council has notified the 
General Electric Company, owner of the Ottawa 
Electric Railway, that unless it operate all of its 
lines in this city on or before April 1 its fran- 
chise granted in 1889 will be forfeited at the first 
meeting in April. 


Bloomington, III. — The power-house of the 
Bloomington Electric Light and Power Com- 


pany was sag destroyed by fire on the night 
of the 18th. The loss is $50,000; insurance about 
one half. The building had just been equipped 
with new electric and engine plants. 


Chattanooga, Tenn.—An equitable distribu- 
tion of costs and liabilities has been agreed upon 
by the three classes of bondholders of the Union 
Railway and there is nothing now to prevent tbe 
sale of the road. All debts for running ex- 
penses and all damage suita will be shouldered 
by the Chattanooga Union Railway Company. 


Norwich, Conn.—At a city meeting held here 
recently a resolution was adopted calling for an 
amendment of the city charter ro as to enable 
the city to establish and maintain plants for the 
manufacture and distribution of gas or elec- 
tricity, or both, for municipal use or for both 
municipal use and the use of the inhabitants of 
the city. 

Baraboo, Wis.—There is every probability of 
a franchise heing granted forthe electric road 
between Kilbourn City and Devil’s Lake. The 
ordinance has received its first reading. The 
promoters are Henry L. Desangee, Hoboken, 
N. J.; D. Harvey, Jr., Newark, N. J.; E. N. 
Marsh, J. B. Donovan and Dr. G. S. Cramer, 
Baraboo. 


New Tork. — The strike of the electrical work- 
ers has ended. Through the mediation of Bishop 
Potter and others an amicable agreement was ar- 
rived at, the point conceded by the Contractors’ 
Association to the men being an eight hours’ 
workday from the 1st of May instead of the 15th 
of the same month as specified in the contractors’ 
ultimatam. 


Orange, N. J.—The South Orange township 
committee has granted. after several months’ 
discussion. a franchise for a trolley road on 
Springfield avenue to the New York and Phila- 
delphia Traction Company, thus virtually com- 
pleting the last connecting link of the surveyed 
route for a trolley road between New York ani 
Philadelphia. 


Brooklyn, N. Y.—The Long Island Traction 
Company, lessee of the Brooklyn Heights Trolley 
Company, hns passed into the hands of a receiver. 
Horace J. Morse, of the firm of A. M. Kidder & 
Co., bankers. New Lork, has been appointed re- 
ceiver by the United States Circuit Court of 
Virginia, in which State the Traction Company 
was organized. 


Brockton, Mass.—The Economic Electric 
Light Company, which formerly manufactured 
incandescent electric lamps in this city, and 
which was driven out of business by prosecutions 
for infringements of patents, is likely to resume 
business again, the recent decision of the courts 
having established the fact that their business is 
not an infringement. 


Greensboro, N. C.—Bids will be received at 
the office of A. M. Scales. city clerk, until the 26th 
of April, for the lighting of the city of Greens. 
boro with elctric lights of 1, 200 c. P. each. The 
bids will be on the basis of a contract for three, five 
and ten years, and for fifty-eight lights, stating 
also price of each additional light. The board of 
aldermen reserves the right to reject any and all 
bids. 

Ellicott City, Md.—A mortgage deed of trust 
from the Edmondson Avenue, Catonsville and 
Ellicott a Electric Railway Company to the 
Maryland Trust Company for $500,000 has been 
placed on record in this city. Bonds of 51.000 
each are to be issued and the proceeds will be 
applied to ths 1 and equipment of the 
railway company's road, which is to be thirteen 
miles in length. 


Shamokin, Pa. — The Enterprise Coal Com- 
pany is now fitting up its mine with an entire 
electric plant, and will after May 1 haul its coal 
slong the gangways and illuminate the mine 
with electric power. This improvement, when 
completed, will do away with about thirty head 
of mules now used in the slope, and will increase 
the capacity of the colliery fully 50 per cent. 


Milwaukee, Wis.--The board of public works 
considered the bids for putting in an electric 
light plant at the new city hall too high and will 
readvertise. The bids received were: Western 
Electric Company. $33,000, $36,718 and $40.550; 
General Electric Company. $39,687, $45,080 and 
$38,262; E. G. Bruckman, $39,856. Four thousand 
eight hundred aud forty-one electric lights are 
to be lighted by the plant. 


Halifax, N. S.— A bill to incorporate a new 
elecfric tramway company for this city is in the 
hands of a committee of the Nova Scotia Legis- 


lature. The new company is to be known as the 
City Electric Transit Company, and among 
those interested are Johu Quincy Adams Went- 
worth, of Boston; Robert C. Geer, of New York; 
Ephraim Hopkins, of West Chester, Pa.; James 
a peewee and Charles Perry, of Westerly, 


Lancaster, Pa.—Recently petitions were pre- 
sented to court asking for the dissolution of the 
charters of several electric railway companies, the 
Lancaster and Lititz, Lancaster and Manheim, 
Lancaster and Strasburg and Lancaster and 
Middletown and Conestoga Valley. The reason 
given for asking for dissolution was that other 
companies had either built lines or it was not 
deemed advisable to build. The court issued a 
decree dissolving the charters. 


Shelburne Falls, Mass.—The syndicate which 
recently bought the water power near Hoosac 
tunnel is rapidly pushing plans for the installa- 
tion of a gigantic electric power station. If the 
petition for a charter now before the Legislature 
is acted upon favorably, as it is confidently ex- 
pected it will be, the transmission of electric 
power and light to North Adams and the villages 
in the Deerfield Valley will be an accomplished 
fact before the end of 1895. There is about 1,000 
horse-power immediately available. 


Patchogue, N. Y.--The Port Jefferson and 
Patchogue Traction Company proposes to build, 
equip and operate a single track road from the 
dock at Port Jefferson through the main part of 
the village to Port Jefferson depot, then through 
Selden, crossing the Long Island Railroad west 
of Medford; then passing through Patchogue, 
reaching the great South Bay by way of Ocean 
avenue. The capital stock is $150,000. F. M. 
Wilson, O. T. Fanning and M. L. Chambers 
have been authorized to solicit subscriptions to 
the stock. 


Harrisburg, Pa.—A bill introduced in the 
House permitting street railways to carry 
freight is warmly opposed by the friends of the 
steam lines, but the country members are red hot 
for it and it will probably pass.— Among the bills 
reported to the House from committee was the 
Senate bill authorizing traction or motor com- 
panies to enter into contract with each other to 
sell, lease and operate their respective franchises; 
also the Gould bill providing for the issuing of 
bonds equal to the amount of their capital by 
traction companies. 


Toledo, 0.—A new electric railway project has 
just been announced here. The proposed line is 
to run from Toledo to Sylvania, thence westward 
through the northern part of Fulton and Williams 
County, making it one of the longest of its kind in 
the United States. Instead of using the public high- 
way it has secured over 45 miles of right cf way 
upon private property. This is sufficient to take 
the road as far as Fayette, and such towns as 
Metamora, Lyons and Sylvania will be touched. 
George W. Acker, of Toledo, is at the head of 
the enterprise. 


Chicago.—Two important mortgages have 
been placed on record here recently, both run- 
ning to the Illinois Trust and Savings Bank, and 
aggregating $3.000,000. Of these two instru- 
ments one by the Chicago Electric Transit Com- 
pany is for $2,000,000, for twenty years at 6 per 
cent., the other is by the Chicago Electric Rail- 
way Company for $1,000,000, for twenty years at 
6 per cent. Both mortgages are given to secure 
a like issue of bonds, to be issued as required. 
They cover all the property and franchises of 
the grantor companies and are for equipment of 
electric lines and extensions of the North and 
West Chicago street car companies. 


Philadelphia.—Proposals will be received at 
the County Prison until the 29th inst. at noon 
for incandescent and are electric light plants, 
boilers, telephones, electric bells, burglar alarms, 
etc., for the new county prison in the 85th Ward 
of this city. Plans and specifications can be 
seen and all information obtained at the office of 
Wilson Bros & Co., engineers and architects, 
Drexel Building, Philadelphia.—The Electric 
Traction Company has completed the laying of 
six cables under the Schuylkill River at the 
South street bridge. They willcarry power to 
lines of the Lombard and South streets division 
in West Philadelphia. 


Baltimore, Md.—The Baltimore Traction 
Company is arranging for the introduction of 
palace cars for ‘‘trolley” parties during the 
summer, and are now corresponding with the 
builders for their construction. Itis likely these 
cars will be run to the Arlington and Gwynn 
Oak sections, and will be leased to parties for 
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the evening. Arrangements will also be made to 
serve luncheon on board the cars and music will 
also be furnished. The contract for the cable 
and apparatus for the underground police tele- 
graph and fire alarm systems has been awarded 
to the Western Electric Company of Chicago and 
New York. The contract price is $86,779.85. - 


Norwalk, Conn.—The Consolidated Railroad 
Company is said to be formulating plans to pur- 
chase several trolley railroads along its lines in 
Connecticut, including the Bridgeport Traction, 
the Norwalk Tramway, the Westport and Sauga- 
tuck Horse Railroad Company, the Westport and 
Southport Tramway Company, and such other 
street railroads along its lines the control of 
which will best serve Consolidated interests. The 
Consolidated, it is said, has become convinced 
that the extension of electric roads under old 
charters and under new ones, for which so many 
petitions have been presented tothe Legislature, 
will parallel its lines to such an extent as to affect 
its income from short-distance traffic. 


Springfield, O.—A. S. Krotz, electrician and 
chief engineer of the Springfield Electric Rail- 
way. has invented a gun with which he hopes to 
revolutionize modern armaments. The weapon 
he is experimenting with is a brass tube 5 feet 
long and 24 inches diameter, with a smooth 
half-inch bore. The barrel is fixed to a wooden 
stock and an electrical current is applied directly 
to the projectile. There is no cartridge, powder, 
dynamite, smoke or noise. The advantages of 
the gun are that it may be made very light 
weight, that it cannot explode, that it is economic 
in expense of operation and that the limit of the 
number of balls it will throw within a given time 
is the number of balls that can be got within its 
breach consecutively in a given time. 


Noblesville, Ind.—Experiments in carbon 
manufacture at the American Carbon Works 
here are said to promise a revolution in the 
manufacture of carbons for use in electric light- 
ing. The process employed is a discovery of 
electricians connected with the Marks Electric 
Company of New York, who say that after five 
years’ hard study they have virtually completed 
an invention for the prolongation of the life of a 
carbon. They do uot hope to do this by chang- 
ing the material from which the common copper- 
tipped carbon is made, but by bringing another 
‘and an entirely new method into use. Instead 
of the tips meeting and rroducing light on the 
streets in the open air, surrounded by a globe. 
open at both the top and bottom, the scheme 
now on foot is to have a perfectly air tight cham- 
ber, from which the light is emitted. This, the 
inventors claim, will enable carbons that now 
burn from eight to ten hours to last from sev- 
enty to ninety hours. 


Telephone and Telegraph. 


The Bell Telephone Company has nearly com- 
pleted the installation of atelephone system in 
Tallahassee, Fla., and expects to be ready for 
business by the first week of April. 


The dummy telephone has been of practical 
service in many country towns in ridding tele- 
phone subscribers of dead-beats. 


The board of supervisors of Clay County, III., 
have granted the oh das to the Clay County ‘Tele- 
phone Company, whose headquarters are at Clay 
Oity, to erect and operate a telephone system. 


The Baldwin Bros. Co., bankers and brokers, 
of Boston, has purchased allthe property of the 
New England Printing Telegraph Company. 


The Middleburg and Oak Hill Telephone Com- 
pany has been formed for the purpose of oper- 
ating a line of telephones from Middleburg to 
Franklinton, to Livingstonville, to Hawverville, 
to Preston Hollow, to Oak Hill, to Durham, 
these places being in the counties of Schoharie, 
Albany and Greene, N. Y. Directors: Elias W. 
Dutton, A. B. Brayman and W. J. Chase, of 
Livingstonville; William Earles, George Graham 
and Absalom Graham, of Franklinton; A. 8. 
Coons, George F. White and George M. Hallen- 
beck, of Preston Hollow; Emerson Ford, of Oak 
Hill, and Wellington E. Bassler, of Millersburg. 


Representative Cody’s bill, now before the 
committee on corporations of the Illinois House, 
proposes to regulate telephone charges in the 
State of Illinois and tu empower certain State of- 
ficers to revise and regulate the same. The lead- 
ing provisions of the bill are similar to those of 
the bill now before the New York Legislature. 


The Central Telephone Company is to have a 
competitor in New Castle, Pa. A new company 
is about to be formed there, and already over 


100 signatures have been obtained of proposed 
customers; its rates are put at just half those of 
the Central Company. 


Wisconsin Telephone Company officials are 
looking over the ground preparatory to building 
a metallic circuit line direct from Watertown to 


- Chicago by way of Elkhorn, Williams Bay, Lake 


Geneva and Genoa Junction. 


A bill has been introduced in the Illinois Leg- 
islature requiring telegraph companies to make 
a report to the Auditor of Public Accounts and 
fixing the assessment of such companies at the 
rate of 80 cents a mile for each separate wire. 


The central office of the Southern New Eng- 
land Telephone Company has been removed from 
Essex to Saybrook, Conn. 


The New England Telephone and Telegraph 
Company is getting ready for a large amount of 
new construction work during the coming sum- 
mer. Among other things it is planning for a 
rebuilding of its trunk line from Keene, N. H., 
to St. Johnsbury, Vt., with copper metallic cir- 
cuits. It will also rebuild, in the same way, its 
line from Rutland, Vt., to Burlington, Vt., 


. thereby giving it a first-class metallic circuit line 


through from St. Albans, Vt., to Boston. It will, 
still further, put in the same kind of service be- 
tween Portland, Me., and the White Mountain 
section, giving all the summer resorts there the 
best kind of lines. Down in Maine a copper me- 
tallic circuit line is to be built from Cherryfield 
to Machias, and a large amount of this work is 
also to be done in other sections. 


The Franklin Telephone Company is canvassing 
for subscribers to establish a line between Engle- 
wood and Hackensack, N. J., and proposes an 
annual rental of $25 for each telephone. The 
present rate is between $60 and $100. 


George W. Scheuing and associates have been 
granted the right to erect, maintain and operate 
a telephone exchange in Tallahassee, Fla. 


The Southwestern Telephone Company of 
Martinsville, Ind., has been incorporated with a 
capital stock of $5,000. The company was or- 
ganized for the purpose of operating a telephone 
system in the counties of rhe southwestern por- 
tion of the State from Marion to the Ohio river. 
The directors are Clark 8. Crary, Sarah P. 
Crary and Charles W. Barkhurst. 


A move is being made for the establishment of 
a telephone exchange to give service to Pierre, 
East Pierre and Fort Pierre, 8. D. 


The Phoenix Telephone Company has been or- 
ganized in Indianapolis for local service, with a 
capital stock of $200,000. The principal stock- 
holders are R. K. Syfers, Rollin H. McCrea, 
C. F. Smith, George Webster, Benjamin Webb, 
Charles McCreary, A. 
Stout and William N. Gates. The list of sub- 
scribers already obtained, it is said, numbers 
2,000. 

The Bell Telephone Company is about to 
erect a long-distance telephone line from Griffin 
to Columbus, Ga., via Warm Springs, Green- 
ville, Hamilton and Chipley. 


Ata recent meeting of the stockholders of the 
Le Sueur Center and Montgomery Telephone 
Company at Montgomery, Minn., it was decided 
to build the line at once. Officers were elected 
as follows: Charles C. Kolars, Le Sueur Center, 
president; J. R. Stratton, Montgomery, secre- 
tary; Charles L. Mark, Montgomery, treasurer. 


The hearings on the Telephone bill at Albany 
are not yet clused. Another adjournment has 
been taken to the 12th of April. One of the 
strongest advucates of the bill considers this de- 


lay as tantamount to the defeat of the bill. 


The highest special license assessment in Rich- 
mond, Va., is that of $800 against the Bell Tele- 
phone Company. The Wastern Union Telegraph 
Company is down for $500 and the Postal for $200. 


The telephone war between the Central Union 
and Pana companies at Elwood. Ind., promises to 
bring free service. The Centra] Union has cut 
rates to $1 per month for business houses and 66 
cents for residences. 


J. E. Keelyn, president of the Western Tele- 
phone Construction Company of Chicago, has 
lately been in Pittsburg, Pa., and has taken steps 
to organize anew telephone company in that 
city. 

The Germans are taking the lead in Europe in 
the erection of long-distance telephone lines. 
They have just put up four silicon bronze tele- 
phone wires between Berlin and Vienna, a dis- 


Gates, George W. 


tance of 409 miles. There isa longer line—496 
miles-- between Berlin and Konigsberg, and the 
German administration expects to build a 682- 
mile line from Bodenbach to Trieste, while it 
has also been experimenting between Berlin and 
ert a distance longer than any, namely, 725 
miles. 


Police Commissioner Andrews made a thor- 
ough inspection of the New York Police Head- 
quarters a few days ago, and among other things 
criticised the telegraph system, which he said 
was primitive aud wholly inadequate to the needs 
of the department. He said that it was impera- 
tively necessary tbat tbe departmentbe equipped 
without further delay with a complete signal sys- 
tem. A signal box,” he said, should be 
placed on the post of every policeman, thus 
enabling him to communicate at a moment's 
notice with the station houses.” 


Alfred L. Tetu, late manager of the Chicago 
Telephone Company, has taken a place with tbe 
Central Union Telephone Company at Chicago 


and will have control of the snperintend- 
ents of the various local exchanges. It- 
was Mr. Tetu who made the black dress 


and short skirts a compulsory working cos- 

tume for the telephone girls of Chicago, which 

raised a bowl of indignation that would bave 

ree a man of Jess altitude of spirit than Mr. 
. Tetu. 


COMMERCIAL PARAGRAPHS. 


The Mather Electric Company of Manchester, Conn., 
have secured through Mr. J. Holt Gates, of Chicago, thelr 
well-known Western contractor, the order for five 100 
k. W. Multipolar Generators, with station equipment, for 
the new station of the Indiana Electric Railway Company 
at Goshen, Ind. This contract was secuied against the 
strongest competition, and reflects great credit on the 
success Of Mr. Gates as a hustler and the merits of the 
new Mather Multipolar Apparatus. 


— 


The Metropolitan Electric Company have been ap- 
pointed agents for the Solar Arc Lamp, a lamp of unusual 
merit for incandescent circuits. Its feed mechanism is 80 
simple and adjustable that it has been found to be a most 
thoroughly economical and practical lamp. It is simple 
in construction, has a positive action of feed. no springs or 
dash-pot, no see-Sawing. The lamp is manufactured plain 
or in varlous styles of ornamentation to meet require- 
ments. Samples are being exbibited at the warerooms of 
the Metropolitan Electric Company, 186 and 188 Fifth ave- 
nue, Chicago, where they carry a stock for immediate 
shipment. Prices are made to suit the times. 


Looking for Larger Quarters. 


(From the Elgin (IIl.) News. 

The Standard Electric Company of Chicago, which has 
been negotiating for the purchase of the Mason Air Brake 
Company's plant, is rated way up by Dun’s commercial 
report. The company is accredited with capital from 
8200, 000 to $300,000 and its general credit is placed * high.” 
The company will employ 200 to 800 men. It has made the 
present owners a bona fide offer and the sale is very near 
consummation. 


A New Water Wheel Governor. 


For many years, in fact almost from the time when 
water power first began to be utilized in the operation of 
the more modern types of machinery, engineers and all 
Others interested have more or less appreclated the difti- 
culties attendant on the governing of the various kinds of 
water wheels. And the impossibility hitherto of effect- 
ing anything like close governing has proven to be the 
chief hindrance in the way of amore geueral utilization 
of the many splendid water powers that have long been 
availab:e in this and other countries. Many attempts 
have been made in past years at solving this problem, but 
with only moderate success. Still there has been a slow 
but certainly increasing disposition and determination 
manifested among engineers, capitalists and manufactur- 
ers to make the best ute of a limited amount of knowledge 
and skill, hence the increase of factories, etc., now run by 
water power everywhere. Vast and useful improvements 
in the manner of constructing and installing turbines, 
have been made of late years, and it is owing to these 
improvements almost solely that development has been 
possible. With the appearance on the market of a gov- 
ernor that really governs, and by the ald of which perfect 
control of the turbines is had, an impetus is being given 
to the work of utilizing waterfalls the like of which was 
never before teen or known. The accompanying illustra- 
tions show the details of the latest governor yet put into 
active service. ; 

By referring to Figs. 1 and 2, it may be seen that the 
Lombard Water-Wheel Governor consists essentially ofa 
hydraulic piston which applies its tbrust in either direc- 
tion to the rack, pinion and gears at the left side of the 
machine. These gears transmit the motion of the piston 
to the gate mechanism ofthe turbine. 
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The actuating force which operates the hydraulic 
piston is air compressed under about fifteen atmospheres 
(210 lbs. gauge pressure). This air is contained in the 
cylindrical tank under the bed plate of the governor and 
the pressure is maintained by a pump operated by the 
band wheel, shown on the rear side of the machine in Fig. 
1 and on the front side of the machine in Fig. 2. 


compares favorably with the best steam engine practice 
and marks the beginning of a new erain the art of gener- 
ating power by turbines. 

The Lombard Water Wheel Governor is made in several 
sizes which are precisely allike in principle of action but 
differ in power. 

Type A governor, shown in Fig. 1, isthe smallest size 


Fra. 1—TYPE A GOVERNOR. 


Fig. 2—Typrpz C Governor. 


The centrifugal governor balls actuate a perfectly bål- 
anced piston valve which stands in the circulating 
system. This valve has a lap of one-sixty-fourth of an 
inch, and a motion of that amount one way or the other, 
as the speed varies, causes the hydraulic piston and train 
of gears to open or close the gates of the turbine. 

The mechanism of the valve motion is such that the 
full amount of motion due to the position of the balls 18 
not used : in other words, the governor does not continue 
opening or closing the gates of the turbine until the cen- 
trifugal balls have resumed their normal position, but 
stops at such a position that when the various inertia 
forces have been absorbed the turbine gates will be in 
the proper position for the new load. 

This peculiar motion of the valve is positive, automatic 
and adjustable, and gives perfect control of the turbine no 
matter how great the variation of load. By this it is not 
meant that this governor will hold a wheel to an abso. 
lutely constant speed, but it gives a speed regulation that 


made and is adapted to governing one wheel with easily 
movable gates. 

Type C governor, shown In Fig. 2, is the largest size 80 
far made. 


INCORPORATIONS. 


The Inland Electric Railway Company, Bucyrus, Ohio— 
to construct a street railroad and operate it by electric 
or other motive power between Bucyrus and Annapolis, 
Ohio. Capital stock, $50,000. Promoters: M. J. Monnett, 
A. J. Scott, B. Beal, Edward Volrath, E. B. Monnett. 


The name of the Cuyahoga Manufacturing Company of 
Cleveland, Ohio, has been changed to the Jandus Electric 
Company, with an increase in the capital stock from 
825 000 to $100,000. The president of the new company is 
J. Potter, the secretary Charles H. Rockwell. 


Electric Construction and Supply Company, New York 
City. Capital stock, 312,000. Directors: Arthur A. Law- 


E 


596,082. Alternating-Current Motor. 


rence and Charles F. Parmly of New York City. W. S. 
Perry of Staten Island, and Charles E. Rocap and Frank 
Kinsman of Plainfleld, N. J. 


The hamburg Railway Company, Buffalo, N. Y.—to 
build and operate a street surface road, one mile long. 
Capital stock, $10,000. Promoters: Wm. Elwood, S. H. 
Koopman. D. W. Aller, Buffalo. 


The General Electric Light and Power Company, Le- 
Sueur, Miun. —to construct and operate an electilc light 
plant at Le Sueur, Miun. Capital stock, $25,000. Promo- 
ters: Wm. H. Patten, Wm. A. Patten, W. H. Tomlinson, 
11. F. Weisx, E. H. Mel. eod, Le Sueur. 


The Yanktou Elec ric aud Manufacturing Company, 
Yankton, S. D.—to own and operate an eleciric plant. 
Capital stock, $40.000. Promoters: John MacGregor. R.R. 
MacGregor, Otto R. Brandt. of Yankton. 


The Pacific Power Company, San Frai cisco. Cal.—to 
purchase, sell and lease property; generate. manufacture 
aud furnish eleciricity fer Nghting and other purposes. 
etc. Capital stock, $500,000. l romoters: W. A. Aldrich, 
San Francisco; G. W. Howard, San Mateo, Cal.; A. W. 
Bowman, Oakland, Cal. 


The Peter Ballingall Company, Atlantic City, N. J.—to 
build, construct, enlarge or complete, or cause to be built, 
etc., railroads, gas works for light and heat, and electric 
light works for light, heat and power. Capital stock, 
$60,000. Promoters; Peter Ballingall, Wm. Martin, Jas. 
Brown, of Philadelphia. 


The Mississippi Valley Harrison Telephone Company. 
Grand Rapids, Mich.—to engage in a general electric tele- 
phor.e business and sellrights to patents. Capital stock, 
$100,000. Promoters: J. M. Beakesly, T. Stewart White, 
Wm. T. Hess, of Grand Rapids. 4 


The Wellsville Electric Light Company, Wellsville, 
Ohio—to manufacture, sell and furnish electric light, 
power and heat in Wellsville. Capital stock, $30,000. Pro- 
moters : Homer Laughlin, W. E. Wells, R. L. Andrews, 
Julius Goetz, H. C. Wells. 

The Parkersburg Traction Company, Parkersburg, 
W. Va.—to build and operate a street railway in Parkers- 
burg, with branches and extension. Capital stock, $1,000,- 
000. Promoters: D. B. Judd, Wm. R. Hurd, Wm. C 
Spring, Bristol, Conn. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENI ISSUBD MARCH 19, 1895 


ELECTRIC RAILROADS AND APPLIANCES. 


535,986. Conduit Electric Railway. Fred P. Bergh and 
Charles W. Tarbox, New York, N. Y., assignors to 
David Calman, same place. Filed May 25, 1894. 

$35,971. Insulated Trolley Section and Crossover. Montra- 
ville M. Wood, Chicago, IIl., and Charles K. King, 

- Mansfield, Ohio, assiguors to the Ohio Brass Company, 
Mansfield, Ohlo. Filed July 13, 1894. 

535.9938. Closed-Conduit Electric Railway. James F. Mc- 
Laughiin, Philadelphia, Pa. Filed Oct. 23, 1894. 

536,055. Apparatus for Automatically Limiting Speed of 
Electric Cars. Louls 8. Wright, Philadelphia. Pa. 
Filed Dec. 8, 1894. 

586,076. Collapsible Conduit for Electric-Railway Con- 
ductors. Harry C. Grant, New York, N. Y. Filed 
Sept. 17, 1894. 

ELECTRIC LIGHTS AND APPLIANCES. 


535,888. Incandescent Electric Lamp. William S. Lowe. 
Lima, Ohio. Filed Oct. 15, 1892. 

585,840. Electric-Aru Lamp. George R. MacIntyre, New 
York, N. Y. Filed July 5, 1894. 

585,841. Electric-Arc Lamp. George R. MacIntyre, New 
York, N. Y. Filed July 5, 1894. 

585,842. Electric-Arc Lamp. George R. MacIntyre, New 
York. N. Y. Filed July 10. 1894. 


535,988. Street-Sign for Electric Lights. Robert S. 
Wright and Henry C. Bradford, Somerville, Mass. 
Filed Feb. 23, 1894. 


536,081. Cord-Adjuster for Electric Lights, etc. 
Hood, Montclair, N. J. Filed May 26, 1894. 


DYNAMO ELE TRIO MACHINERY. 


Maurice Hutin and 
Maurice Leblanc, Paris, France, assigno's to the 
Societe Anonyme pour la Transmission de la Force 
VElectricite, same place. Original application filed 
1 1892. Divided and this application fled Feb. 
1 U . 


TELEPHONE AND TELEGRAPH APPARATUS. 


535,810. Spring-Winding Means for nite ee 
Instruments. John Burry, Long Island City, N.Y. 
Filed May 12, 1894. 

586,100. Automatic Toll-Box for Telephones. Howard C. 
Root, Brooklyn, N. Y. Filed Nov. 30, 1894. 


MISCELLANEOUS. 


585,856. Dynamometer. Benjamin F. Perkins, Holyoke, 
Mass. Filed March 2, 1894. 

585,865. Electric Sign-Changing Device. William Sears, 
Boston, Mass. Filed Feb. 19, 1894. 

535,885. Accumulator-Plate. Georges R. Blot, Paris. 
France. Filed May 22, 1894. 

585,948. Electric Program-Clock. Fred Frick, Waynes- 
borough, Pa. Filed May 28, 1894. 

536,091. Dynamometer for Mechanica) Musical Instru- 
ments. Max Lochmann, Leipsic-Gohlis, Germany, 
assignor to Kraft Behrens, same place. Filed March 
20, 1894. 

586,095. Protective Device for Electrical Appliances. 
Joseph J. O’Connell, Chicago, 11., assignor to the 
American Beil Telephone Company, Boston, Mass 
Filed Nov. 23, 1894. 

586,104. Electromagnetic Signal. Theodore Spencer, 
Cambridge, assignor to the American Bell Telephone 
Company, Boston. Mass. Filed Sept. 10. 1894. 

586,153. Tip for Flexible Electric Conductors. Charles H. 
McEvoy, Lowell, Mass. Filed Feb. 4, 1895. 


Milton B. 
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EDITORIAL NOTES. 


No DEFINITE results have yet been reached in 
the negotiations going on between the Westing- 
house and G. E. companies. The accounting de- 
partments of both companies practically finished 
their special work last week, having been en- 
gaged for several days, including Sundays, until 
late at night. 

No further details are given out as to the scope 
of the proposed arrangement, and the opinion of 
one outsider is as good as that of another. 

ELEcTRICITY’s views are already on record. An 
arrangement might be made of immense benefit 
to every one in the trade; it might, on the oiber 
hand, result in a policy which would breed noth- 
ing but disaster. 

We have reason to hope that the common sense 
and good management displayed by the active 
heads of the Westinghouse interests for the past 
three years will prevail, and that the visionary 
bankers will not precipitate their owu funeral. 

The annual reports of the two companies will 
be out in a few weeks, when the common stock- 
holders will presumably be advised asto the en- 


tire plan. 
Y Xx * 


The Tesla It seemed an exceedingly bold 

Oscillator. step for Mr. Tesla to take in de- 
parting from the rotary type of generator to the 
reciprocating, at least when we consider the step 
from the standpoint of efficiency and economy. 
It has been rather accepted as axiomatic by the 
steam engineering profession, that the recipro- 
cating feature of the steam engine was a weak- 
ness which it was very desirable to overcome, 
but that the difficulties encountered in all at- 
tempts to depart from these established types 
were greater than any advantages which were 
practically attained by the rotary type. So 
strong had this conviction become that all at- 
tempts to produce a rotary steam engine were 
looked upon with suspicion, and we remember a 
recent engine which was advertised somewhat ex- 
tensively at the time as not being a reciproca- 
ting engine and yet not a rotary one, it evi- 
dently being considered inadvisable to burden 
the machine with the disfavor which so gener- 
ally attaches to the rutary engine. 


With the electric motor most of the early at- 
tempts were of the reciprocating type, if we ex- 
cept a few of those such as Barlow’s wheel. and 
others evincing but little power, but with the 
development of the modern rotating armature a 
great advance was realized and the tractive effort 
exerted by the modern electric motor as applied 
to street railways was soon noticed to so far ex- 
ceed that from a reciprocating type as to lead 
many to endeavor to account for it on the 
ground cf a magnetic relation between wheel 
and track—toincipient welding between the two, 
etc., ete. So far superior for most purposes was 
the rotary type regarded that the announcement 
was received with no little surprise that Tesla had 
deliberately discarded it. But when we consider 
that the electrical part of thiscombination is not 
the motor part, but the generator, and that the 
currents desired are of the reciprocating kind, it 
does not seem illogical that thu efficiency should 
be greater than could be expected from the ordi. 
nary method, which involves a reciprocating en- 
gine whose motion is converted first into a rotary 
one and that this again is practically converted 
back into reciprocating. It seemed a bold step, 
however, and it is safe to say that it was only the 
great confidence which the engineering profes- 
sion had learned to have in anything which Mr. 
Tesla was willing to stand sponsor for that pre- 
vented hostile criticism from being general. As 
it was, the public and the profession tacitly 
agreed to withhold criticism until Mr. Tesla had 
completed his work, and now that the imme- 
diate fulfilment of his desire to give to public 
gaze his completed machine has been delayed 
by the unfortunate catastrophe, public attention 
has been again aroused in this new machine. 
Mr. Tesla has never once lost faith or confidence 
in the outcome of this his latest undertaking, 
and it was not long since that in conversation 
with the writer he expressed the opinion that 
this, the oscillator, was the most important work 
of his life. Just at this time, therefore, Mr. 
Martin’s article in the April Century Magazine 
on ‘ Tesla’s Oscillator and other Inventions,” 
from which we are enabled by the courtesy of 
both the publisher and the author to reproduce 
the latest photograph of the completed machine, 
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comes with great appropriateness, and will 


uttract wide and deserved attention. 
In regard to the oscillator, Mr. Martin says: 


„Mr. Tesla, to. begin with, has stripped the 
engine of all this governing mechanism. By 
giving also to the coils in which the current is 
created, as they cut the lines of force of 
the magnets, a to-and-fro or reciprocating mo- 
tion, so that the influence on them is equal in 
every direction, he has overcome the loss of the 
idle part of the wire experienced in rotating 
armatures; and moreover, greatest achievement 
of all, he has made the currents regulate the me- 
chanical motions. In the Tesla oscillator 
. . . the vibrations of the current are abso- 
lutely steady and uniform. Back of the 
tendencies to irregularity in the old-fashioned 
electrical apparatus were the equal or greater 
tendencies in the steam engine, and over and 
above al] were the frightful losses due to the in- 
efficient conversion in both of the power released 
from the fuel under the boiler generating the 
steam. We note immediately the absence 
of allthe governing appliances of the ordinary 
engine. They are non-existent. The steam 
chest is the engine. Moreover, for the 
same pressure and the same piston speed, the 
engine has about one-thirtieth or one-fortieth of 
the usual weight. This diminution of bulk 
and area is equally true of the electrical part. 
. . What we are dealing with here is a dual, 
interacting machine, half mechanical, half elec- 
trical, of smallest bulk, extremely simple, utiliz- 
ing steam under conditions unquestionably of the 
highest efficiency, its vibrations independent of 
load and pressure, delivering currents of the 
greatest regularity ever known for practical 
work or research. That such a combination 
should produce electricity for half the consump- 
tion of steam previously necessary with familiar 
apparatus in equivalent results need not sur- 
prise us.” 


& & * 
A Since ELROTRIOIrr was the first 
Return journal in America to promul- 
to Reason. gate the correct view of the pos- 


sibilities of the Niagara transmission scheme, it 
is with a certain sense of satisfaction that we no- 
tice the reaction which has set in against the 
wave of popular fallacies which swept over the 
country two years ago in regard to this scheme. 

The ridiculous estimates of Messrs. Houston 
and Kennelly, given weight by their publication 
in the Electrical Engineer, were sufficient to 
prevent the ordinary daily paper editor from 
doing any thinking on his own account. 

Now, however, there has been so much discus- 
sion that many of the latter are using their own 
horse-sen se, which is sometimes more valuable 
than theoretical technical knowledge. ‘The fact 
that the Niagara Falls Power Company has so far 
been unable to offer any inducement to the city 
of Buffalo in the shape of guarantees as to the 
cost of the current distributed there, is also be- 
coming Known, and it does not require much 
knowledge to know what this means. 

Among the particular examples of newspapers 
who are returning to a common sense view may 
be mentioned the New York Tribune, the Phila- 
delphia Press aud the Rochester Democrat and 
Chronicle. 

The Niagara Company has opportunities for a 
successful commercial venture in the sale of 
current at its very doors, and has slready made 
some money out of its land speculations. When 


ELECTRICITY. 


it goes. beyond its proper field it will meet with 
disaster. 

But we suppose, like many other electrical 
enterprises, the backers of the Niagara scheme 
had to misrepresent and multiply its possibilities 
in order to sell stock. If enough could be sold 
the backers would come out even, and the public 


would once more be taken in. 


„& & * 
A A decision rendered by the Su- 
Trolley preme Court of Pennsylvania 
Decision. last week will, if held to be good 


law in other States, seriously retard the work of 
many interurban lines now projected, aud puta 
damper upon that entire branch of the business 
until the Legislatures shall have passed a special 
law to cover the rights aud privileges of the trol- 
The decision holds that the 
private property of every Jandholder abutting on 


ley companies. 


the country highway covers the highway itself ex- 
cept for the purposes of passage in the regular 
use of the road. This makes it incompeteut for 
an electric road to lay its tracks on country ) oads 
‘except by contract with every owner of prop- 
erty along the roads they wish to occupy.” 

A company proposing to build a line between 
two towns or villages must halt until it has ob- 
tained the consent of every owner of property 
abutting on the roads it wishes to traverse. This 
is, of course, a practical impossibility fur a line 
running for any distance through the country. 

Electric lines already built in the country can 
not be disturbed, as the Court holds that the 
property owners have the remedy of a suit at law 
for damages. 

There have so far been few objections from the 
farmers themselves to having an electric line 
built on the roads fronting their property. But 
the law is now laid duwn, and will doubtless be 
found to apply in many other States, 

What is needed is new legislation. This will, of 
course, encounter the organized opposition of the 
steam railway interests, which interests have been 
in control at Harrisburg for a generation. 

The trolley, however, has wou a popular victory 
every where except in New York City. Incountry 
districts it has added to the comforts of life, bas 
promoted trade, and provided the mechanic and 
the artisau with a way to reach a clean home, re- 
lieving him from the necessity of living close to 
his workshop. It has given millions of peuple of 
moderate means an opportunity of breathing the 
fresh air which they could get in no other way 
Bo well. 

The extension of a system which has been so 
universally received with favur caunut be stopped 
though ıt has been delayed. 

& N * 

TRE controversy now going on between the 
steam and electric road interests in Connecticut 
must eventually be settled upon the priuciple of 
the greatest good to the greatest number. 
Meantime, New York capitalists closely allied to 
the management of the N. Y., N. H. and H. 
Railroad are buying up local parallel electric 
lines, with a view to controlling as far as possible 
both sides of the case where their line is con- 
cerned. 
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That the National Carbon Com- 


The 
Carbon pauy of Cleveland, which re- 
Business. cently built the largest carbon 


factury in the world, are desirous of obtaining 
an exclusive monopoly in the manufacture of 
electric light carbons goes without ssying. Such 


desire is natural, and in a business or moral 
sense beyond criticism. Itshould, of course, be 
a good thing for the stockholders of that com- 
pany. 

Whether it would be equally desirable for the 
consumers of carbons is an entirely different 
question, and we think admits of but one answer. 
Human nature is very much the same through- 
Ambition to make 
profits as large as possible is ever-coutrolling. 


out the commercial world. 


While this company are now selling their product 
in some places at reasonable prices, it does not 
follow that they would do so if they had the field 
It would certainly seem to be to 
the interest of large consumers to patronize in- 


to themselves. 


dependent companies whenever possible, price 
aud quality considered, and in the latter respect 
some of the independent cumpanies are far in 
the lead—especially is this the case in the matter 
of cored carbons. 

‘The management of the National Company 
has been and is shrewd-—if that is the propor 
term. Through various ways aud by various 
methods they bave got what may be called a pull 
with many large plants. The consequence is 
that the largest consumers are in many cases 
paying more for their carbons than those using 
a very small quantity. A mild form of humbug, 
common with all trusts we believe, is practised 
in continuing to offer tbe brands of the various 
amalgamated companies after the latter bave 
gone outof existence. Thus if a purchaser pre- 
fers T.-H. carbons over Standard, or vice versa, 
his taste can be suited, although the two brands 
are perhaps made in the same molds, by the 
same men and from the same material. 

Not loug ago they tried to corral the supply of 
coke, but found that they were no match for 
Mr. James Humbird in a game of this natare. 

Sentiment often plays an important part in 
business, aud it should have sume consideration 
even in 60 prosy a one as the carbon business. In 
addition to this, however, there is the main 
question of self-interest to be considered by the 
Do the central-station men of the 
country want their supply of carbons to be in the 
hands of an air-tight monopoly ? 

ELECTRICITY that for many 
months to come these purchasers refrain from 
making long-time contracts. They will con 
serve their own intereste by doing sv, in thst 
they will be in position to take advantage of 
changes in price, and will be able to know every 


purchaser. 


recommends 


week just what the price is. 
„ „ * 

THE Street Railway and Electrical News for 
The most interesting 
features are a report of the meeting of the 
Northwestern Association, held tbat month st 


January is just at hand. 


Milwaukee, and a full page advertisement of the 
Great Western Manufacturing Company, which 
died last year. 
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Under the Searchlight. 


Views and Opinions on Timely Topics. 


UNANSWERABLE ARGUMENT. 


One day in 1889 there was an important gather- 
ing of the leading clergymen of the Congregw 
tional faith in Plymouth Church, Brooklyn. 

The day following Genera] Pinto, a philosopher 
who is well known downtown in New York, was 
in the office of the Hon. Franklin Edson, and the 
following dialogue occurred : 

Mr. Edson - General Pinto, what did you think 
of the deliberations of those clergymen in 
Plymouth Church yesterday ? 

General Pinto— Oh, those fellows are off their 
base; they don't know what they are talking 
about. 

Mr. Edson—General, how do you tell when a 
man is off his base ? 

General Pinto— When he don’t agree with me, 
of course. 


Respectfully referred to Mr. Herbert Lloyd. 
x „K ° 
WELLINGTON ADAMS OUTDONE. 


An Electric Road from Sea to Sea. 


The Interocean Electric Railway Company 
has been incorporated by some breezy Chicago 
gentlemen. The capital stock is ouly $200,090,- 
v00. They will build (at once, of course,) an ele- 
vated freight line from New York to Chicago, ex- 
tending it to San Francisco in the near future. 

One of the promoters says : 


This road is a decided step in advance of the electrical 
roads operated at present. Electricity is cheaper as a mo- 
tive power than steam and renders a much higher rate of 
speed possible. By elevating our road we «xpect to do 
away with the necessity of buying a right of way, and all 
delays incident to surface traffic will be avoided. sat 
present ft takes six days for freight to travel from Chi- 
cago to New York. Un the new road ihe trip will take 
one. The road will have its own telephone and tek graph 
lines. 


A humber of American and severai foreign capitalists 


are interested lu the road and building operations will be- 
g:n soon. New Inventions in electrical transportation will 
be used by the road, but Iam not at liberty to disclose 
their. ature. The capital, while large, is not out of pro- 
portion to the business we exp+ct to do, but 1 cannot at 
p. esent give the names of any of the perso. 8 Interested. 

Petty swindlers will now step aside und make 
room for che greatest fake of the century. 

ELECTRICITX advises the capitalists ” who are 
in this scheme to get out at once, and those who 
are solicited to come in should kick the promo- 
ters out of their offices without ceremony. . 

It would be unnecessary to take this matter se- 
riously if such papers as the New York Sun, with 
many others, had not done sv, giving it one-third 
of a column in regular news matter aud helping 
thus far in the gigantic swindling game for it 


is nothing else. 
* „ * 


WE WERE wont to look upon the Boston Zyav- 


eler as a journal of the highest repute, using 
more than ordinary discretion as to what was ad- 
mitted to both its reading matter and advertising 
columns. We now see that the Zraveler has 
fallen from grace, putting itself on a par with the 
N. Y. World or the Cincinnati Enquirer. On 
Saturday, March 30, it carried a half-page ad- 
vertisement of the Pennock swindle, which is 
not new, but has been denounced in every repu- 
tuble electrical paper in America. 


* K * 
Intelligent Criticism. 


(From the Lockport Sun.) 
OFF ITS TROLLEY. 


ELECTR CITY, a journal published in New York, estimates 
that Niagara power will cost 551 per horse-power deliv- 
ered in Buffalo. The Buffalo News comforts itself with 
the reflection that the electricity used to propel the. street 
cars there is transmitted and distributed over 125 miles of 
wire, and thereforo ELECTuICITY is off its trolley.“ 


Truth Well Told. 


(From the Pittsburgh Dispatch). 


Notwithstanding the Pickwickian denials of the re- 
ported combination of the great electi ic companies a week 
or two ago, the arrangements were officially announced 
yesterday. The combination outlined in our news col- 
umns includes an adjudication as to ownership of ex- 
isting patents, the mutual payment of royalties, a divis- 
ion Of territcry and a schedule of prices to be In force all 
over the country. 

This indicates a set determiuation on the part of the 
gréat corporations to prevent the reduction of prices that 
would naturally follow the recent Supreme Court decis- 
ivns. But while the agreement may be effective on that 
part of electrical manufacturing still controlled by pat- 
ents, the fact that a great portion cf the trade is thrown 
open tu geueral competition will defeat any attempt to 
sustain excessive prices. Agreements to pay royal.ies 
can be enforced by law, but contracts to divide territory 
and hold prices at an arbitrary scale have teen proved by 
experience to be little better than a bruised reed, unless 
there is back of them some power to smother new compe- 
thion. 

It is well, therefore, to wail and see what Che combina- 
tion will amount to in actual practice. It dees not seem 
likely to defeat the salutary rule that the business con- 
cern which gives the public the most for its money will 
get the largest share of the busivess. 


x K * 
Keep on Looking. 


The Leads are There. 


(From Electricity,” London.) 


In connection with the Clevelaud Electric Lighting Con- 


vention, ELECTRICITY Of New York has blossomed forth 
with a special and marvelous wrapper. È 
does not look very comfortable, is lying with hber back on 


a footstool and her legs in the alr (perhaps I Lad better 


ineutton that she is wearing tights). Oue foot supports a 
gigantic arc lamp, but fur the life of me I have been un- 
able to discover the leads. 


x & * , 
A YANKEE WIZARD. 


The Amperes Ase. Safe in His Apparatus. 


(From the st. Luuis vlobe-Democrat. March 27.) 


VALUABLE ELECTRICaL APPARATUS. 


NEW HAVEN, CONN., March 26.—J. J. Mor gan, employed 
iu the Mechauical De,artment of Yale sclentitic school, 
has luvented an apparatus by means of which the use of 
tue motor dynamo loveuted by Edison is obvious. The 
alupei es reduce the voltage of a current without lessen- 
lug the apparatus. A test made to-day :educed an elec- 
tric light current of 100 volts fuur amperes Co seven volts, 
without affecting the amperes. 


& „ * 
Is This Authentic? 
(From the Wall Street Dally News.) 


That a better understanding between the companies ' 


woul i be of great value to each goes without Sa) ing, but 
efforts heretofore made Lo brlug his about have always 
encountered the bitter opposition of Mr. George Westlog- 
house, who swore ‘I will have nothing todo with the 
General Electric concern as long as that man Coffin has 
anything to do with it.” 

Mr. Westinghouse does not-.swear. 


x „K * 


Tue New York Edison Company Miena] 
announce that hereafter they will have nothing 
whatever to do with the sale of apparatus in their 
territory, nor with construction work. They 
have returned these privileges to the G. E. Com- 
pany. We suppose the consideration was the 
consent of the latter company to the $15,000,000 
bond issue, which is forbidden unnek the licen- 
see contract. 

x & * 

Toe Western Electric dynamos in the Detroit 
city plant are to be started this week. The in- 
itial experiments with Engineer Dow’s entire sys- 
tem will be of considerable interest. 

** XK * 
The New Bear Argument. 


(From the Financial News.) 
Take it all in all, the new bear argument on the stock 
exchange may be ELECTRICITY. 


& „ * 
The Same Old Lie. 


(From the Times-Union,” Jacksonville.) 
ELECTRICITY Is Still in its infancy. 


A young lady, who 


significance of the decision. 


A Valuable Opinion. 
(Interview with Mr. Samuel Insull ina Chicago paper. 


I heard nothing ofthe proposed Trust while I was in 
New York and am Inclined to think there is little, if any, 
truth in the reports tclegraphed here. I was in the offices 
of the General Electric Company as late as 8 o’clock on 
Tuesday afternoon. 


In ͤ 1892, when Mr. Insull was closer to head- 
quarters than at present, he had not heard of the 
G. E. combination until it was closed. 


* NK * 


THE formation of the G. E. Company was an 
effort to. upset all the laws of business which 
men have been taught. The continuation of 
the company is simply prolonging the dying 
agonies of that effort. Zt can not win. 

„ NK * 


PUDD’NHEAD’S PHILOSOPHY. 
Bate Case only a Bunco Game. 


F. P. Fish and Leonard E. Curtis were the Steerers we 
Suppose. 


(From the Electrical World, March 80.) 

Owing to the vast amount of misinformation 
contained in the newspaper interpretations of the 
recent decision of the United States Supreme 
Oourt in the Bate Refrigerating case, and, in 
scarcely a less degree, to the editorial remarks of 
some of our electrical contemporaries on the same 
subject, a very considerable misunderstanding 
exists in electrical circles in regard to the real 
It is somewhat sin- 
gular bow the importance of this case has been 
magnified, and the unwarranted conclusions that 
have been based upon ita final settlement. The 
Bate case, in short, may be considered as little 
more than a bunco“ game played upon credu- 
lous clients by their legal advisers, and THE 
DECISION OF THE COURT HAS HAD ABSOLUTELY NO 
EFFECT UPON ANY PATENT WHATEVER, EITHER IN 
THE PAST, PRESENT OR FUTURE. Section 4,887 of 
the Revised Statutes declares that a domestic pat- 
ent expires with a foreign patent on the same in- 
vention if the date of the latter is prior to the date 
of issue of the domestic patent, und the attempt 
to substitute applicution for issue was 80 DEVOID 
OF REASON that it never had ‘an iota of chance 
of favorable consideration by the Supreme Court. 

._. A statement, therefore, of the effect of 
the Bate case is that it affected nothing whatever 
—the decision merely registering the failure of 
an attempt to change existing law. The Edison 
telephone patents and the Edison lamp patent, 
for example, which expired in 1892 and 1894 re- 
spectively, were no less null before the decision 
than after it. 


Now we know what’s what, and the next time 
James C. Carter; J. J. Storrow, C. E. Mitchell, 
Wheeler H. Peckham, B. F. Bristow and Edmund 
Wetmore, and the United States Supreme Court 
want to know just what the law is they will please 
report at once to Pudd’nhead in his sanctum. 

The Bate case was finally argued in Washing- 
ton during the week ending November 17 last. 
It was decided on Monday, March 4. Between 
those two dates, for nearly three months,the bus- 
iness of a dozen lamp companies was suspended 
and several eminent United States Circuit Court 
Judges had refused to raise injunctions. 

Yet according to our perspicacious contempo- 
rary the decision affected nothing whatever. 

The most eminent counsel in the United States 
were employed for months on the case at an ex- 
pense all told of over $50,000, and yet the con- 
tention was devoid of reason. 

Oh, Pudd'nhead, O’Johnston. 


Personal. 
Mr. Wm. Lemont, one of the leading and 
most enterprising citizens of Fredericton, N. B., 
paid us a visit last week. He states that electri- 


cal interests are making steady progress in the 


Canadian provinces of New Brunswick and 
Nova Scotia. 


Mr. Godfrey G. Luthy, of the Royal Electric 
Company, Peoria, who has been in the city 
for several days, has returned to the West. 
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In view of the recent destruction by fire of Mr. 
Nikola Tesla's laboratory, with all the apparatus 
therein contained, some of the mechanism most 
nearly completed and perfected that has gone has 
heen given an additional interest. There is 
probably no device of Mr. Tesla’s of recent date 
around which more interest has centered than 
the electrical oscillator, which he first exhibited 
before a select audience at the World’s Fair dur- 
ing the occasion of the Electrical Congress. 

Since those instruments were exhibited the 
mechanism has undergone a considerable change, 
not in principle but in detail, which has tended 
to make it more compact, more efficient and in 
every way better adapted to 
the peculiar requirements 
of experimentation in which s 
Mr. Tesla has been en- 
gaged as well as to the 
everyday requirements of 
the commercial machine. 
To such an extent had his 
work been carried in this 
line that Mr. Tesla was 
about ready to put the ap- 
paratus on the market, and 
did in fact for some time 
previous to the fire have his 
oscillator in practical ser- 
vice in his laboratory. 


Through the courtesy of 
the Century Magazine we 
are enabled to reproduce 
here an engraving of the 
latest type of this machine, 
made from the last photo- 
graph taken of it, which, 
now that the machine itself 
has been destroyed, will 
have additional interest for 
our readers. This picture 
was made to accompany 
an exceedingly well writ- 
ten article by Mr. T. C. 
Martin which appears in 
the April number of the 
Century, to which our 
readers are referred. Mer. 
Martin, as is well known, is 
Mr. Teela’s historian, and 
any statements coming from 
him in regard to Tesla's 
work are therefore authori- 
tative. 

The Tesla oscillator is a 
steam mechnnism, but the 
“ engine” part may be said 
to have disappeared, so far 
as that word implies an ag- 
gregation of fly wheel, gov- 
ernors, etc. On the one 
base were mounted two dy- 
namos, or electro-magnetic 
generating systems, and a 
small steam chest. There were two pistons, 
which were vibrated by the steam 80 to 100 times 
a second. Euch of the pistons carried an arma- 
ture which was plunged reciprocally into the 
field of the magnets. Normally the engine was 
run with the two pistons in opposite phase, 
but they could be set by an independent device 
in any phase. Above the chest was mounted an 
independent little oscillator, which in some ex- 
periments controlled the steam admission, and 
made the vibration of the engine quite inde- 
pendent of the load. 

This oscillator was operated with steam at 850 
pounds pressure, when it needed no packing, as 
there was no leakage. It was also used at pres- 
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sures down to the ordinary 80 or 100 pounds. It 
was used to light up a bank of 50 or more incan- 
descent lamps, some arc lamps, and to run vari- 
ous motors, while it also furnished current for a 
variety of most interesting and novel experi- 
ments, all of them suggestive of new departures 
in the electrical arts, including phosphorescent 
lighting, the transmission of intelligence long 
distances without wires, the utilization of the 
earth's electrical charge, etc. 


For a $15,000,000 Mortgage. 

In u circular asking the stockholders of the 
Edison Illuminating Company of New York for 
authority to create a mortgage of $15,000,000. 
figures are given indicating the larger growth of 
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the company’s businessand earnings in compari- 
son with the increase in capital invested. 

The increase in net earnings in five years is 
claimed to be 537 per cent., while the capital was 
increased only 808 per cent. The mortgage pro- 
posed will authorize the retention of $8,500,000 
bonds in the treasury for future use for new 
construction and acquisition, but they may not 
be issued to an extent exceeding $1,000,000 in 
any one year and the first issue sball not be 
made before January 1, 1896. Only $1,686,000 
new bonds are to be issued immediately, to reim- 
burse the company for final payments on its 
Harlem and Manhattan companies’ purchase and 
to provide funds for the construction require- 
ments of the present year. The stockholders 
will meet on May 1. 


ing Company of Cleveland, Ohio. 
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SOCIETY NEWS. 


Prof. Crocker’s Second Lecture at Columbia 
College. 


The second of Prof. Francis B. Crocker's pop- 
ular lectures on How Electricity is Now Being 
Utilized” was delivered at Columbia College on 
Thursday evening last. The subject was Alter- 
nating Currents” and was handled in a concise 
and comprehensive manner. Beginning with 
the fundamental principles, Prof. Crocker gave 
an elucidation of his subject that was quite clear 
even to laymen. The peculiar phenomena of 
alternating currents were demonstrated by a 
series of interesting experiments which were made 
more striking by contrast with direct current 
phenomena. Notwithstand- 
ing Prof. Crocker’s well 
known predilection for the 
direct current, he did not 
hesitate to say that ‘‘the 
alternating current is of 
special importance, for it is 
certain to be the carrent of 
the future, if it is not al- 
ready the current of the 
present.” This endorse- 
ment was made with the 

qualification that, inasmuch 
as the future will witness 
the application of many elec- 
tro- chemical processes, the 
utilization of the alternat- 
ing current in these opera- 
tions will be prohibited by 
the fact that the direct 
current is the only one 
by which chemical changes 
can be produced. 


Freedman at the 


A.I. E. E. 


At the rooms of the 
American Institute on West 
88th street on Friday even- 
ing W. H. Freedman, E.E., 
president of the Electrical 
Section, in conjunction with 
the Henry Electrical Club, 
gave a very instructive 
talk on ‘‘Electric Rail- 
ways.” He traced the his- 
tory and development of 
the art from the days of 
Davenport down to the 
present, illustrating his re- 
marks by the use of lantern 
slides. 

The next meeting of the 
Section will be held April 
12, at which Prof. L. H. 
Laudy, first vice-president, 
will discuss the subject of 
„Meters.“ 


Mr. 


The Walker Company Won. 


The Union Depot Railway Company of St. 
Louis, through its general manager, Harry 
Scullin, has signed a contract for a 1,500 
kilowatt generator with the Walker Manufactar- 
There were 
three bidders, the Westinghouse, General Elec- 
tric and Walker companies. 

The Union Depot Railway Company have 
nearly 75 miles of single track. Their two 
power-houses are entirely equipped with G. E. 
apparatus and the 400 cars are all of G. E. equip- 
ment. They have lately bought 45 car equip- 
ments of the Walker type. 
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DECORATIVE LIGHTING. 


A Fertile Field for Architects and Designers. 


B. E. G. 

The publication of Mr. Bernard's admirable 
article on Church Illumination” in ELEOTRI- 
e1ry suggested a field of effort for fixture makers 
and others which has been so far scarcely culti- 
vated at all. There are scores of large and richly 
designed places of worship in the country which 
could be rendered four-fold more attractive, 
without detracting in the least from the sacred 
character of the edifices themselves, by properly 
placed electric lights with artistic fittings, ard by 
various effects from concealed lights. While the 
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Catholic and Episcopalian forms of worship 
render the interiora of the churches of these de- 
nominations more distinctly available for the ec - 
bellishment suggested, there is no valid reason 
why Protestant churches should not fall into 
line and adopt the’ means at hand for making 
the interiors of their houses of worship more at- 
tractive in being more beautiful. 

This is a field. however, particularly reserved 


—_ Ss. 
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for the gennine artist, and which amateurs 
would do better not to enter. 

In the accompanying illustrations we are 
enabled to present for the consideration of archi- 
tects and engineers suggestions as to what may 


be accomplished in the way of decoration for 
large public buildings or for private residences, 

How few of the magnificent office buildings 
erected during the last few years have had the 
benefit of any taste or skill whatever in this 
line. Yet the difference in cost between an 
artistic plan of lighting andthe suspension of 
ordinary arc Jamps in large areas is not great. It 
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is not the added cost, we think, which has stood 
in the way of further development in this direc- 
tion, but the fact that the architects and engi- 
neers have paid little attention to it, and that the 
builders themselves rely ou the former for sug- 
gestions of this nature. ; 

Of course the ornamental arc lamps of the 
period are a great improvement over the- ugly 
original devices which were tolerated so long, 
but for really artistic effects the incandescent 
lamp must be chiefly relied on. 

Fixture makers, we are sure, can extend their 
work in this direction to the enhancement of 
their own profits and to the public good, as 
everything which tends to make the surround- 
ings of our daily life more beautiful, more artis- 
tic, is to the public good, raising us to a higher 
plane of civilization and culture. 

The illustrations presented are taken by per- 
mission from Ornamental Iron, published by 
the Winslow Bros. Co., Chicago. 


Good Chance for a New Plant. 


At the annual election of officers of the New- 
burg. N. I., Edison Company last week, the 
local element was completely frozen out of the 
directorate, and Mr. C. T. Hughes was chosen 
president, Henry W. Darling vice-president, 
H. M. Francis secretary, and W. H. Clark 
treasurer. The president comes from New York. 
The vice-president, secretary and treasurer hail 
from Schenectady. The fifth director resides in 
Canada, where he looks after the interests of the 
General Electric Company. 

The arbitrary action of the G. E. people has 
aroused a storm of popular indignation. The 
newspapers of course are on the side of the local 
holders, many of whom are leading capitalists of 
the town. The plant was originally sold by Mr. 
Hughes several years ago. 

It looks as though Newburg was ripe for the 
establishment of a new plant. 
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of Electrical 


The Scientific Foundations 
Engineering.* 


BY F. G. BAILY, M.A. 


There is probably no branch of engineering 
which is more intimately connected with purely 
scientific knowledge. and which has received 
more attention from scientific men than electri- 
cal engineering. ‘The novel character of the 
forces which it employs, their intangibility and 
mysterious nature, appeal strongly to the imagi- 
nations of the uninitiated, aud seem to set apart 
everything connected with electricity as a class 
of phenomena about which very little is known 
or understood. On the other hand, a certain 
amount of familiarity with the more usual phe- 
nomena, and the acquisition of several formuls 
has produced in some minds a profound convic- 
tion of the truth of electrical theories, with an 
implicit faith in the accuracy of electrical meas- 


Decorative Lighting. 
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urements and the potency of calculation. While 
leaving the former attitude of mind to the grad- 
ual effect of familiarity, I wish to mention in 
this paper some of the limits to which we are 


~ “Paper read before the Northern Society of Electrical 
Engineers, 11th March, 1895. 
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still subject, and some of tne errors to which we 
are specially liable. 

The most powerful aid to improvement, and 
the greatest source of confidence in engineer- 
ing practice, is undoubtedly by accuracy of 
measurement of effects and quantities in units 
which are common tv all branches of physical 
knowledge. It is, therefore, useful sometimes to 
examine vur foundations and realize what they 
mean. 

In accurdauce with its close connection with 
pure science, the units employed in electrical 
engineering have been based on the so-called 
absolute“ system of units—-that in which the 
centimeter, gramme and second form the funda- 
mental quantities, the detinitions of which de- 
pend on the physical properties of certain por- 
tions of the universe. Physical science refers 
all its measurements to these three fundamental 
units, and recognizes no others. As these units 
are independent, all calcnlations based on them 
may be accepted as rigidly accurate and strictly 
comparable with one another. Abstract calcula- 
tions are nut, however, of much direct use to the 
engineer, and something more definite is re- 
quired. Now the electrumotive force of a bat- 
tery, the current in a lamp, or the resistauce of 
a piece of wire does not appear to be very closely 
related to grammes, centimeters and seconds, 
and, iu fact, they can only be numerically esti- 
mated by indirect experiment. After a long 
series of extremely careful work, the values of 
eleetrical and magnetic quantities have been de- 
termined to a certain degree of approximation, 
so that the values of any particular resistance 
can be expressed in centimeters and seconds tu 
an accuracy of 01 per cent., or even less. 

The electrical and magnetic units are derived 
from the centimeter, gramme, second, through 
the mechanical forces which the various quantities 
exert, starting from the force between two mag- 
netic poles and the force on a magnetic pole in a 
magnetic field. Hence current is measured by 
the strength of the field it produces, and electro- 
motive force by the motion of a conductor in a 
magnetic field. Resistance is defined as the ratio 
of these two. This system, however convenient 
for scientific purposes, does not lend itself read- 
ily to the reproduction of the units. In practi- 
cal work it is important that the standard values 
should be readily reproduced and easily com- 
pared to others. On this account the Board of 
Trade have laid down that the practical stand- 
ards, while being made as closely equal to the 
true absolute values as possible, shall be iude- 
pendent of them and independent of possible 
future more accurate determinations of the true 
values. The ohm is defined as the resistance of 
a certain quantity of mercury of certain length, 
and the ampere as a current which will deposit 
silver out of a certain solutiun at a certain rate. 
The volt is then the electromotive force neces- 
sary to drive one ampere through one ohm. 

In accepting these definitions we really leave 
the centimeter-gramme-second system, and 
found another one very closely related but 
arranged on a different and more convenient 
principle. To whatextent is this accurate. and 
to what accuracy can we compare electrical 
quantities on this system ? 

It must be confessed that the measurement of 
electrical quantities has not the same accuracy as 
the measurement of the fundamental mechanical 
quantities, and the laws upon which they depend 
are not to be depended on to the same extent. 
The laws of motion laid down by Newton have 
an accuracy which may almost be regarded as 
absolute. We have no reason for doubting them. 
The standards of length and mass may conceiv- 
ably alter in the course of ages, but there is no 
evidence of such a change having taken place. 
But the electrical units are not so firmly estab- 


lished. ‘The electrical resistance of standard 
ohm coils has beeu found to vary toa small ex- 
tent. but this unit is the most satisfactory one, 
and comparisons between it and others can be 
made with considerable accuracy, one part in 
10,000 being eusily obtainable. The standard 
current depends on Faraday’s law of electrolytic 
action, and though this may be theoretically 
very approximately true, its actual truth is 
marred by secoudary actious, which prevent au 
accuracy greater than oue part in 1,000. The 
volt depends on this, and therefore no measure- 
ment of current or of electromotive force can be 
relied on beyond one part in 1,000. i 

This question of the limit of accuracy of meas- 
urement of the actual aud relative valnes of 
quantities is oue which is frequeutly ignored. 
There is uo such thing us the kuowledge uf the 
absolute value of apy quantity. We can only 
know its value tu a certain approximation, and 
this should be definitely expressed by the figures 
used, and it is useless to try to push this limit 
beyond the limit of the standards. Sometimes 
this standard is very imperfectly known, e. g., 
the value of the unit of heat is not reliable be- 
youd oue part in 400 at the most. 


Frequently, however, the number of figures 
intended tu denote a value are uot justified by 
the degree of accuracy of the experiments by 
which it has been determined. The accuracy of 
a result is the accuracy of the weakest part, like 
the strength of a chain. The determination of 
other values involved to a much greater degree 
of accuracy is mere waste of time, while the 
quotiug of them is deceptive. How often does 
one see a reading un s galvauometer consisting 
of two figures expanded by a long division or 
by the use of seven figure logarithm tables into 
a result of some five figures. The last three 
figures are purely gratuitous, and are quite un- 
reliable. 

The same fictitious accuracy is often seen in 
the desigu of measuring instruments. It is not 
infrequently the custom to design voltmeters 
with an expanded scale over a short range, and 
to advertise accuracy of scale reading to jd volt 
at 100 volts, that is, an accuracy of one part in 
1,000. This is merely the seven figure logarithm 
over again, it being useless to magnify the scale 
beyond tue size where the errors due to friction 
and the effects of temperature and residual mag- 
netism become appreciable distances on the 
scale. , 

Under this head I feel compelled to mention 
an instrument fur which I have a grest admira- 
tion, and which has recently been eulogized 
before another society. I refer to the potenti- 
ometer. The delicacy is very great, almost com- 
parable with that of the Carey-Foster method of 
comparing resistances, the Whitworth measure- 
ment of length, and the measurement of mass 
by the chemical balance, and for comparative 
values taken at short intervals of time it is unri- 
valled in its own line. But for actual values it is 
like using a delicate balance with a set of letter 
weights, or a Whitworth machine, with a common 
foot rule as standard. A delicate method of com- 
parison is useless beyond the point of reliability 
of the standard, which in this case is one part in 
1,000. Even this is by no means easy to attain. 
Such an accuracy on the silver voltmeter re- 
quires great practice and very careful work, 
while the Clarke cell requires just as careful 
handling. It is not an immutable thing like a 
gramme weight of platinum, crystal, or gilt 
brass, but it is generally used with as little 
regard for its peculiarities. Notwithstanding its 
large temperature variation, the worker ignores 
its previous condition, and with a light heart ap- 
plies a thermometer and a table of corrections, 
as if the E. u. F. had some direct connection with 
the mercury in the thermometer instead of being 


related only by the very indirect aud sluw-act- 
ing conditions of solution or deposition of sul- 
phate of zinc. 

The essence of applied scieuce is emphatically 
the power of measurement fur the purpose of 
checking the accuracy of previously calculated 
or estimated desigus and for investigating the 
properties of materials used, in order to obtain 
data for futare work. We may divide experi- 
mental research into three classes. Ist, qualita- 
tive observation of the occurrence or non O- 
currence of some phenomenon; 24, ¢ wpurative 
quantitative observation of the variations of a 
phenomenon with change of conditious; 3d, ab- 
solute quantitative determination of the value of 
a phenomenon. The first two classes include the 
bulk of scientiflo research, for the absolute value 
is frequently of minor importance aud depends 
on the particular piece of matter used, while the 
changes iu value are common to s large class of 
bodies aud indicate physical laws. The deter- 
mination of the absolute value of au impourtant 
physical quantity to u high degree of accuracy isa 
matter of greut difficulty aud furms the object of 
some of the most laborious investigatious. ‘lo a 
large extent, however, the engineer cau only deal 
in absolute values, because he immediately 
wishes tu compere the result with that given by 
some other arrangement of his machinery. With 
him the all- important question is by what method 
a Certain result can be most economically ob- 
tained, using the word economy iu its widest 
meaning. For instance, a physicist or chemist 
may be interested in the various processes in the 
production of mechanical energy by the con- 
sumption of coal. The effect of varying the sup- 
ply of air to the fuel, the wetness of the steam, 
the result of alteriug the initial pressure, the ex- 
pansion and condenser pressure, the surface con- 
densation under different conditions aud many 
other points are all problems of scientitic interest 
aud may be dealt with separately. But the en- 
gineer must take all of these points into consid- 
eration at once, make the best compromise that 
he can between contlivting requirements, and 
sternly require of each improvement that the re- 
sulting increase in efficiency shall fut be swal- 
lowed up by the increase in cust of plant and 
labor. Finally he must compare the total result 
with that given by some other means of obtain- 
ing mechanical energy in order to make a final 
decision. 

For this reason, therefore, the methud of in- 
vestigatiug engineering problems must to a cer- 
tain extent differ from the purely scientific treat- 
ment. The scientist narrows the conditions of 
his problem and simplifies the phenomena until 
the result, though highly artificial, illustrates the 
action of a single law. For the engineer, on the 
other hand, it often seems difficult to avoid the 
combination of all the variables, and in conse- 
quence he hardly differentiates their individual 
effects, and does not always discern which of 
them are essential and where the point of weak- 
ness lies. That truly English panacea, a sub- 
stantial factor of safety, is made to take the place 
of more precise knowledge, the additious being 
occasionally put in quite unnecessary places. 


On the other hand, much time and energy are 
expended, especially by mathematicians, in elab- 
orating hypothetical problems, the conditions 
being chosen to suit their method of analysis, 
and the desirability and even the possibility of 
realizing those conditions being disregarded. 
This has been especially the case with alternating 
current problems. It seems a field so evidently 
made for mathematical treatment of an interest- 
ing nature, and so impossible to attack by any 
less rigid method of reasoning, that one almost 
feels called upon to give up the use of such 
an unreasonable material as soft iron, and even 
to abjure the use of most dielectrics, in order to 


APRIL 3, 1895 


rest in the security of an analytical demonstra- 
tion. 

It is necessary therefore to beware of the 
spurious accuracy of the page fullof mathematics 
just as much as the seven figure logarithms. It 
has been pointed out, but the caution is fre- 
-quently ignored, that mathematics is like a flour 
mill. The quality of the flour turned out is uot 
better than that of the corn put in, and if not 
ground with due care and precaution may be a 
good deal worse. If the data are unreliable, or if 
the proportion dealt with cannot be expressed as 
a mathematical function, the results can have 
but a very limited application. Examples of this 
are often met with in calculations of cust and 
-efficiency, where wonderful coefficients and con- 
-stants stand for interest, depreciation, labor, su- 
perintendence, load factors, commercial efficien- 
-cies, plant efficiencies and other quantities and 
values, which are familiar enough to the engi- 
neer, but of which the laws are ouly imperfectly 
known. 

It must not be thought, however, that I wish to 
disparage scientific principles and methods in 
-electrical or in any other branch of engineering. 
There is no other safe foundation, especially in 
electricai work. The agents and phenomena are 
#0 invangible and unusual that the old-time fac- 
ulty of experienced intuition, by the light of 
which an engineer was supposed largely to work, 
is exceedingly difficult to cultivate and frequently 
leads the possessor startlingly astray. What we 
want is more appreciation of actual working con- 
ditious in our mathematics and a more scientific 
direction and greater breadth of applicability in 
our engineering experiments. This latter need 
is the weakest part of all engineering science and 
the most important. An isolated case of a ma- 
chine which works well contributes little to 
knowledge. A similar case of one which works 
badly gives not much more information. But it 
is perhaps unreasonable to expect manufacturers 
to build a series of experimental machines, each 
differing slightly in one particular, to settle the 
absolutely best conditions, or if this is done, as 
has been sometimes the case, the world at large 
ean hardly expect to have the benefit uf the work 
presented to it. Moreover, workshops are not 
the best places for research, nor is engineering 
experimental work a pastime at which untrained 
players can get results of any value. It is easy 
to obtain some sort of result in experimental 
work; it is so difficult to attribute it to its true 
cause and to eliminate all side issues. From the 
nature of the case secondary actions crowd 
around the main point and but few men can have 
both time and ability for elucidating them. Much 
good work has been done in the factory, but, as 
stated above, it is generally of an unobtrusive 
nature. Mach has also been done in physical 
and technical laboratories, and I venture to think 
that manufacturers, central station and consult- 
ing engineers will find that a greater amount of 
sympathy with these institutions and mutual as- 
sistance and collaboration with them will result 
in true economy to themselves and will greatly 
help to establish a firm scientific foundation fo 
electrical engineering. : 


The value of a light attached to a buoy flung 
into the sea to save a life, says an English maga- 
zine, has been well proved by the Holmes chem- 
ical torch, which ignites when the water reaches 
the composition. A German electrician has re- 
cently brought out a new buoy lighted by an 
electric lamp of sixteen candle-power enclosed 
in bullseye lenses and protected by a cage of 


wire. The current is supplied by an accumula- 
tor of the solid“ or celluloid type forming part 
of the buoy and charged so as to maintain the 
light for no fewer than six hours. As the light 
can be seen for 2.000 yards in any direction, the 
buoy will be a useful aid at sea. 
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NOTES ON RECENT ELECTRICAL EN- 
GINEERING DEVELOPMENTS IN 
FRANCE AND ENGLAND=—III. 


Disovssion. —( Continued.) 


Mr. M. N. Forney—There are some things 
contained in this paper in relation to the Heil- 
mann locomotive which interest me very much. 
I might say in the beginning that I know very 
little about electricity, but I know perhapssome- 
thing about locomotives. There are several 
statements in this paper which are urged in favor 
of the locomotive and which could hardly go en- 
tirely to the credit of the electric locomotive. For 
example, it is said that the Heilmann locomotive 
rests upon sixteen wheels, and on page 144 that 
Mr. Heilmann is able to carry a larger boiler and 
hence does not have to orowd it to such a wasteful 


point.“ Now it is not quite clear to me why you 
are not able on an ordinary locomotive to carry 
as large a boiler on sixteen wheels as on an elec- 
tric locumotive. An ordinary locomotive and 
tender is always carried on sixteen wheels al- 
though the weights are not exactly the same, the 
Heilmann locomotive being heavier. The elec- 
tric locomotive must, in addition to the engine 
and boiler and other appliances, carry its elec- 
tric machinery besides. So that it appears that 
the old steam locomotive has sumething to say 
for ita side. 

There is another statement on page 144 in 
which it is said that “ probably at least one-third 
of the cost of maintenance of the roadbed and 
the locomotives fur high speed service could be 
traced directly to this destructive hammer blow 
and side thrust.” Now it would be interesting to 
know on what sort of evidence that statement is 
based. I confess that after being a student of 
railroad matters for a good while I have never 
heard that so large a proportion of the repairs of 
roadbed can be assigned to any such cause as 
that. Itis véry true that experiments have been 
made showing that some very destructive action 
occurs in locomotives in which there is an exces- 
sive amount of counterbalance. A good many 
cases have been quoted in which, it is said, that 
rails have been bent, and the experiments made 
at Purdue University also show thatat very high 
speeds, with excessive counterbalance, the wheels 
raised up entirely clear of the rails. But it is 
also shown by the same experiments that there 
are substantially no injurious results when the 
locomotive is counterbalanced in a reasonable 


way. 

On page 146 it is said that the cost of the Heil. 
mann locomotive is $30,000. Now an ordinary 
passenger locomotive of the largest size can be 
obtained for about $10,000 to $12,000 at the pres- 
ent time. There would therefore be a difference 
of about $18,000 to $20,000 in favor of the pres- 
ent steam locomotive. I think hardly any 
prudent business man would venture to make an 
investment of that kind without allowing 10 per 
cent. on the extra cost to cover the interest and 
cost of replacing it. That would give you an 
excess of interest account for the Heilmann loco- 
motive of $1,800 to $2,000. You may take it asa 
rough statement that a locomotive will burn per 
year about $2,500 werth of coal. I am taking a 
rough average through the country. As you 
have $1,800 to $2,000 excess of interest for the 
Heilmann locomotive, you would have to do the 
same amount of work with $500 to $700 worth of 
coal with the Heilmann locomotive that we are 
now doing with $2,500 worth on the steam loco- 
motive. 

I am entirely ignorant of the appliances used 
on the Heilmann locomotive, and there may be 
features there which would give a very great ad- 
vantage in locomotive practice. But from the 
showing that is presented here it seems to me 
that there is a good deal still to be said in favor 
of the steam locomotive. 

Dr. Cary T. Hutchinson—It may be interest- 
irg to give some information about a large elec- 
tric locomotive which has just been finished by 
the Baldwin Locomotive Works. This locomo- 
tive has eight drivers connected rigidl by side 
bars, making a wheel base of 16 feet, the length 
over all being about 30 feet. The weight is 
133,000 pounds uniformly distributed on the 
eight drivers, giving 16,700 pounds to each 
driver. There are four motors, one on each 
axle, the motors being built dırectly on the axle 
without springs of any kind between the arma- 
ture and the axles. 


H. Ward Leonard’s paper read at a meeting of the A. I. 
E. E., February 27. ; ‘ 
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The machine has a capacity, on a four hour 
test, of 1,000 H.P. at a speed of 35 miles per hour. 
The regulation is the series parallel. The motor 
being: Ist, all in series; 2d. two series by two in 
parallel; 8d, all four in parallel. There is also a 
resistance intended for use on first position in 
starting. The luwest speed, without resistance, 
is about seven miles per hour. 

_A test recently made at the Baldwin Locomo- 
tive Works showed an efficiency of more than 92 
per cent. when operating 1, 000 H. P. ` 

The motors are designed so that they will work 
without sparking with full current in the arma- 
ture at one half normal field strength. That is to 
say, they will operate at any speed from 85 miles 
per hour up to about 65 miles per hour at the 
same power, the drawbar pull varying inversely 
as the speed. At speeds below 35 miles per hour 
the drawbar pull is constant, the power, there- 
fore, being directly proportional to the speed. 

The smoothness and absence of vibration was 
very noticeable inthe test referred to. The 
entire machine was supported on four jacks 
without bracings; when running with full torque 
there was scarcely any shaking. | 

Mr. W. L. Bliss—Ou page 144 Mr. Leonard 

says: But regardless of an abnndant supply 
of steam from the boiler, we fini ourselves 
greatly limited in power for steam locomotive 
practice at high speed, because of the wire draw- 
ing of the steam and difficulty of properly ex- 
hausting when we run our locomotive at its high- 
est speed.” 
On page 145 he states further: The engine 
in practice,” which I suppose is the engine 
driving the dynamo, is varied in speed from 
0 to 500 revolutions, and the strength of the 
generator field from zero to its maximum 
strength.” I have made a rough estimate here 
as to what that speed represented. In the first 
place, on page 144, Mr. Leonard complains that 
the high speed of the steam locomotive causes 
wire-drawing of and difficulty in exhausting the 
steam, whereas these troubles are obviated in the 
Heilmann locomotive. He assumes, however, 
that in the Heilmann locomotive the prime mover 
runs up as high as 500 revolutions. I have made 
a little calculation on the margin. I remember 
that the Empire State locomotive No. 999 has 86 
inch driving wheels. That would be a circum- 
ference of 22.2 feet. At 60 miles per hour the 
drivers would make 286 revs. per minute, which 
is less than one-half as fast as the Heilmann loco- 
motive would be going to make the same speed 
on the assumption that the latter makes 60 miles 
per hour at 500 revolutions. If we go to 120 
miles per hour (or 112 per hour, which is the 
record of the Empire State locomotive), we 
should not be running the same quite as fast as 
the Heilmann prime mover, so that I should 
think there would beno more difficulty with high 
piston speed and wire drawing in the Empire 
State than in the Heilmann locomotive, for the 
engines are evidently operating at nearly the 
same speed. 

Mr. Richard Fleming—In connection with the 
cost per: kilowatt of the European dynamos, I 
would like to ask Mi. Leonard why the cost of 
the dynamos is higher there than here. Are they 
more liberally proportioned, or is the workman- 
ship so much superior to ours that they have to 
charge more forthem? Why is it? I would 
also fike to state in connection with the use of the 
three-wire system on alternating lines that in 
the winter of 1890-91 J built a small plant in the 
far West. in Washington, where I transformed 
from 1,000 volts in the primary to 208 volts in 
the secondary, using the Edison three-wire sys- 
tem. They were compelled to change from the 
regular continuons current three-wire system to 
the alternating and used the same wire. We used 
the standard Thomson- Houston transformer with 
primary windings in multiple and secondary 
windings in series. 

Mr. Joseph Sachs— The remarks made by the 
previous speaker bring to my mind a similar in- 
stance of a small plant installed in 1889 in this 
city in the Lenox Lyceum, which was wired to 
be operated by the Edison three-wire system, 
Afterwards a small alternating plant was in- 
stalled at the station of the New York Steam 
Company adjacent and two Westinghouse ma- 
chines were put in, operated at 1,000 volts and 
the secondaries of the transformers operated at 
50, were so employed as to operate all the 
three wire Edison system in exactly the ordinary 
thiee-wire fashion. This was quite an original 
feature at the time, as not very much of this kind 
of work had been done at that date. I would 
also like, to make a note of the line on page 135: 
“ What is needed is a generator of electricity 
directly driven by, or preferably constituting a 
part of the revolving disk, and here is food for 
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considerable thought.” I wish to say that sev- 
eral friends of mine at the present time are at 
work on such a device, and it has often seemed 
to me that it would be feasible to devise some 
form of unipolar or very simple commutating 
machine which could be coupled to the shaft of u 
very high speed turbine, and although the ele- 
meut of friction, which is really the principal 
thing to be overcome in a case of that kind, is 
very severe, I believe that such a device can be 
operated. A self-contained dynamo and engine 
of that kind would certaiuly be the acme of 
simplicity and cheapness. Prof. Crocker may 
perhaps be able to give us some figures in regard 
to the coupling of unipolar dynamos at these 
speeds to turbines. 

Prof. Crocker - hardly think a subject of that 
maguitude can be cunsidered a proper part of the 
discussion of a geueral paper of this kind, but I 
believe that some such device as you suggest can 
be made practicable. But it is such a large sub- 
ject that it would require an evening for itself. 

The President— Before calling on Mr. Leonard 
to close the discussion I wish to voice what I am 
sure are the sentiments of this meeting, by say- 
ing how much we have enjoyed this able paper, 
and how the value of the paper is evidenced by 
the very general discussion it has called forth. 

I would like to say on my own part that 1 do 
not share Mr. Leonard’s fear as to the evil effects 
of gigautic corporations, although I do not de- 
sire to be regarded as speaking unqualifiedly in 
favor of them. I do not think, however, that the 
statement made, that the practical development 
of engineering improvements is opposed by the 
gigantic corporations in the electric field is war- 
ranted by the facts. Ou the contrary, if I have 
read aright the history of progress of electrical 
engineering science in this country, it has not 
been in spite, of the gigantic corporations but by 
reason of such corporations that such progress 
has been made. If here and there au inventor 
does not succeed in getting his particular system 
adopted by a corporation, he may, perhaps, natu- 
rally feel that such corporation stands in the way 
of its introduction. But we should not lose sight 
of the fact that these corporations ure in the field 
for business and will be apt to buy anything that 
has real commercial value. It might be true, if 
all the corporations were represented by a single 
body, tha: such gigautic monopoly might abso- 
lutely discard anything of value. But when we 
remember that there are several, perhaps three 
or four or half a dozen, it is evident that a live 
company or corporation cannot fail to see the 
advantage of anything which possesses true 
merit. 

I have shared the general surprise of probably 
some of you here in learning that the Heilmann 
locomotive, a locomotive that probably carries a 
central station with it, can show such favorable 
figures as it appears to regarding economy. It 
isa matter of great surprise to me, and I am 
rather disposed to think that a great deal of the 
supposed advantages possessed by the Heilmann 
locomotive will, in fact, be found to consist in 
an improvement of mechanical locomotive prac- 
tice. If, however, it be true, what we have 
claimed for the great flexibility of electricity as a 
means of long distance transmission of power, 
will, it seems to me. to a very great extent be 
lost. Itis a very interesting question, however, 
and I shall look to the solution of it with consid- 
erable interest. Of course, I recognize the ques- 
tion of speed as being in favor of the electric lo- 
comotive. 

I will only say, in conclusion, as to Mr. 
Leonard’s fear lest all able consulting engineers 
should be controlled by these gigantic monopo- 
lies, that he affords a notable instance of an able 
one who, I believe, has not yet been so con- 
trolled. 

( To be continued. ) 


The Hogan Boiler Company. 


On Tuesday, April 9, there will be a public ex- 


hibition of the Hogan boiler at the works of the 
company in Middletown, N. Y 

Trains leave foot of Chambers street at 9:15 
and 10:30 a. m., returning to New York early in 
the evening. 


The Trolley’s Onward March. 


It is announced that the New York Central 
Railway Company will equip the branch from 
Buffalo to Niagara Falls with the trolley system 
and that many of the contracts therefor will be 
signed this week. 

This move is probably due to the fact that 
another company has planned for a new elec- 
tric line between those points. 


London Notes. 


(From our London Correspondent.) 


Transmission of Power by Electricity. 


At the ordinary meeting of the Institution of 
Civil Engineers on March 5 two papers, deal- 
ing with the trausmission of power by elec- 
tricity, were read. 

The first, on Electrical Haulage at Earnock 
Colliery,” by Mr. Rubert Robertson, B. Sc., M. 
Inst. C. E., opened with an account of the gen- 
eral features of the colliery and of those of its 
seams into which electrical haulage had been in- 
troduced. The arrangements of the shafts and the 
capacities of the cage and coal-hutches were such 
that the daily output amounted to 1,200 tons. De- 
tails were given of the lengthsand gradients of the 
main haulage roads in the Ell and Main coal 
seams and of the two steam hauling engines 
operating those roads on the main and tail and 
endless rope systems respectively. Electrical 
hauling engines had been introduced to drive 
endless ropes and to replace horse traction be- 
tween the main haulage roads and the working 
faces. 

The electrical generating plant comprised a 
dynamo for supplying power to the electrical 
hauling engines, capable at a speed of 620 revo- 
lutions per minute of an output of 100 amperes 
at 490 volts. It was driven from a shaft coupled 
direct to two single-acting Westinghouse en- 
gines, having cylinders 13$ inches in diameter, 
with a length of stroke of 12 inches, and devel- 
oping together, when running at their normal 
speed of 350 revolutions per minute, 122 f. P. 
with a steam pressure of 50 lbs. per square inch. 
The electrical circuits were metallic throughout 
and the conductors were highly insulated, being 
sheathed also in iron pipes in the shaft and sup- 
ported upon insulators in the workings. 

The two electrical hauling engines, of which 
the main features were similar, were next de- 
scribed and illustrated. The motor of the en- 
gine in the Ell coal seam, when running at a 
speed of 770 revolutions per minute, developed 
35 m. P. with a current of 76 amperes at a pres- 
sure of 400 volts. It was geared, through an in- 


_ termediate shaft, to two pulleye with Hurd clips, 


each provided with a friction clutch and brake, 
by which the cables were driven at a speed of 
three miles per hour. The two cables. were of 
stranded steel wire ł inch in diameter, and after 
passing over balance wheels placed in recesses 
near the engines operated circuits of 2,160 yards 
und 1,020 yards in length respectively. The 
cables were supported at intervals of about 30 
feet along the roads by rollers 44 inches in 
diameter, and at the corners were passed over 
wheels 5 feet in diameter, mouuted upon vertical 
axes below the level of the rails. The gradients 
were so arranged at the corners that the trains of 
trucks conld there travel without aid from the 
ropes. In the main coal seam a cable operated 
similarly a circuit 1.580 yards in length. The 
cables were driven continuously at a uniform 
speed, and the coal-hutches were attached to or 
detached from them by a Smallman clip. 

The efficiency of the plant as compared with 
the horse traction which it had replaced was then 
considered. The electrical haulage system in 
the Ell coal seam was capable of a daily output 
of 400 tons. Tue daily output by horse traction 
had been 180 tons, and to increase this to 400 
tons thirty or forty horses wouid have been re- 
quired, a number which could not have been em- 
ployed in the available space without confusion. 
The daily output of the electrical haulage system 
in the Main coal seam, which was not yet work- 
ing at its full capacity, was between 150 and 200 
tons. 

The yearly working expenses of the two sys- 
tems were compared, upon the results of one aud 


a half years’ working, and was found to be 
£4,180 and £1,990 by horse traction and by elec- 
trical haulage respectively, showing that an an- 
nual saving of £2,140 had been effected by the 
latter. The total cost of the electrical installation. 
had been £3,500. . 

In the second paper Water Power Applied 
by Electricity to Gold Dredging’—by Robert 
Hay, M. Inst. C. E., an account was given of a 
plant which had been erected in New Zealand to 
utilize water power for generating electricity 
to be transmitted to motors operating a dredge 
in different portions of a distant river. The au- 
thor pointed out that the transmission of water 
power by electricity, in well watered countries 
like New Zealand, rendered available deposits of 
gold in districts in which the scarcity of fuel 
would not permit of their being worked by other 
means. The plant described had been con- 
structed for gold dredging in the River Shot- 
over, the course of which was for the most part 
in rocky gorges through rugged couutry, accessi- 
ble ouly by tracks cut down the leading spurs 
and guilies. 

The source of the water power and the method 
of its application were then described aud illus- 
trated by a longitudinal section of the pipe line. 
The water was obtained at a creek oue and a half 
miles distant from the dredging ground, aud was 
brought bya race cut in the side of the hill, or, 
in places where the ground was not suitable, ina 
timber flume to a pressure tank at a level of 524 
feet aboye the pipes at the generator house. 
From this tank to the Pelton wheel the water 
was carried in rolled steel pipes constructed in 
lengths of 19 feet 6 inches, bolted together by 
wrought-iron flanges riveted to the pipes. 

The prime mover of the generating plant was a 
4-foot Peltou reaction water wheel, upon the 
buckets of which the water, from a nozzle 11 
inches in diameter, impinged at a pressure of 228 
lbs. per square inch. This wheel drove two 
series wound dynamos working at a normal 
speed of 700 revolutions per minute, each devel- 
opiug a current of 40 amperes at an electromotive 
force of 650 volts, or together nearly 70 E. P. 
The dynamos were coupled in series, and to 
guard against damage from abnormal increase of 
current a regulator was so arranged as to throw 
into the circuit an artificial load in case of the 
current becoming from any cause 3 amperes 
greater or less than its normal amount. The 
conductors, of a length of two miles, were of No. 
48. W. G. bare copper wire, and were supported 
upon insulators carried by cross-arms upon old 
40-lb. rails. 

The current was conducted to two motors in 
the dredge, one for driving a centrifugal pump 
and the other for operating the buckets, winches 
and revolving cylinder. These two machines 
were duplicates of the dynamos and were coupled 
in series so that when the bucket motor was 
switched off the pump motor absorbed the sur- 
plus power by increasing the speed of the pump 
and causing it to throw more water. 

The dredge was constructed for the most part 
of steel and was capable, when operating at a 
depth of 20 feet, of an output of 90 cubic yards 
per hour. The dredgings were delivered, through 
a revolving screen for separating the stones and 
coarser material, upon baize tables set at an in- 
clination of 1in12. Two10 ampere arc lamps 
lighted the dredge at night and were joined in 
multiple series with the motors, with suitable ar- 
rangements for their control. A table of par- 
ticulars of the efficiencies of various parts of the 
plant was given. The cost of the installation and 
the weekly working expenses, £7,000 and £35 re- 
spectively, were also tabulated. 


Car Is are out fora reception and exhibition at 
the station of the Brooklyn Edison Company to- 
night (April 3). 


APRIL 3, 1895 


A Move in the Right Direction. 


The first steps have been taken to put feed 
water heaters upon a definite rating, and it is to 
be hoped that these steps will lead to reforms 
which every steam user knows are much needed. 
Feed water heaters, like boilers, have been rated 
in terms of horse-power, which for apparatus of 
this kind, as every one knows, have absolutely 
ho meaning unless further data are specified. 
For instanco, a boiler of a given size may with 
equal propriety be rated as 20 m. P., or 40 or 10, 
and unless the conditions under which it is oper- 
ated are specified, none of these ratings means 
anything, simply from the fact that the boiler 
does not do any work at all and therefore the 
term as applied to it is fallacious. So with feed 
water heaters. If, however,in describing a boiler 
the grate urea and heating area are given, the 
data are at hand for calculating the performance 
under any given conditions, and boilers are thus 
now so designated. The same method of rating 
of feed water heaters would seem to commend 
itself, and we are glad that the subject has been 
taken up by such responsible people as indicated 
by the following : 

Astor House, New York, Jan. 26, 1895. 

We, certain manufacturers of closed feed water heaters, 
in convention assembled, declaring— 

That a better understanding among ourselves and also 
between each of us and our customers in the matter of 
rating of feed water heaters is much to be desired, do 
hereby resolve 

That we believe that the only proper rating for feed 
water heaters is onc which is based upon the square feet 
of heating surface contained in the heater. For the pur- 
pose of giving practical shape to this belief we do further 
resolve 

That we hereby agree that for the future we will in each 
and every case in which we are called upon to make 
prices upon heaters, state the exact number of square 
feet of surface which we are offering : to give further ef- 
fect to this action we resolve 

That we will in each and every case state without reser- 
vation, both in our printed catalogues and in our specifica- 
tions, the diameter of the tubes, the number of the tubes, 
the number of lineal feet thereof and the total square feet 
of heating surface in each heater offered. 

Resolved further, that the secretary be requested to 
transmit a copy of these resolutions toevery manufacturer 
of closed heaters in the United States. 

And we hereby agree to live up to the spirit and the 
letter of the foregoing and to bind ourselves so to do by 
our signatures aff xed below. 

Resolved finally that the secretary be r: quested to in- 
vite all closed heater manufacturers of the United States 
to join this Association and to subscribe to the foregoing 
resolutions. 

(Signed) The Taunton Locomotive Mfg. Company 
(makers of the Wainwright Feed Water Heater), Benj. 
F. Kelley & Son (makers of the Berryman Feed Water 


Heater), Wm. Baragwanath & Son (makers of the Barag- 


wanath Feed Water Heater), The Goubert Mfg. Company 
(makers of the Goubert Feed Water Heater), The Na- 
tional Pipe Bending Company (makers of the National 
Feed Water Heater), Robt. Wetherill & Co. (makers of the 
Wetherill Feed Water Heater), Keystone Engine and 
Machine Works (makers of the Keystone Feed Water 
Heater). 
Frank A. THAYER, Secretary. 
14 Church street, New York. 


The Oincinnati and Dayton Electric Line. 


The project of building an electric line from 
Cincinnati to Dayton via Middletown and Ham- 
ilton appears to be on a sound footing. The 
directors of the company are: L. C. Weir, 
president Adams Express Company; S. M. Fel- 
ton, president Cincinnati Southern Railroad; W. 
A. Goodman, president Natioval Lafayette Bank ; 
A. Hickenlooper, president Cincinnati Gas Light 
and Coke Company; H. H. Hoffman, president 
Cincinnati Tobacco Company; O. C. Barber, 
president Diamond Match Company; George B. 
Cox, president Hauss Bro. Manufacturing Com- 
pany; O. B. Brown, attorney-at-law, and H. B. 
Morehead, financial sgent. 

Mr. Hickenlooper says: 


Our company will build a double track bet ween 
Avondale and Dayton, going due north to Glen- 
dale, and from there northwest to Hamilton, and 
thence on to Dayton. Next week we will prob- 


struction. 


ELECTRICITY. 


ably fix the date for beginning the work of con- 
Ido not know whether we will oper- 
ate with a single or double trolley sysiem. Can 
we compete with the railroads? Well, I rather 
think so. The line isso near straight that we 
will have an advantage in the matter of miles, 
and expect to make very nearly as good time as 
the railroads. But it is in the fare that we will 
be able to do most. We will carry people for 
ubout one-third the fare charged by the railroads. 


BOOK REVIEW. 


PROCEEDINGS OF THE INTERNATIONAL ELECTRICAL 
CONGRESS HELD INTHE CITY OF CHICAGO, 
AUGUST 21st TO 25th, 1898. Cloth. 8vo, 488 
pp. $8.00. Published by the American Insti- 
tute of Electrical Engineers, New York. 

This book is the official record of the proceed- 
ings of the Congress and will be valued by all 
who wish to preserve in convenient form the many 
valuable and iuteresting papers presented at that 
time, as well as the decisions of the Chamber of 

Deputies which settled, for the time being at 

least, so many of the points at issue up to that 

time. Aside from its value as a work of refer- 
ence, a book of this kind loses much of its value 
by such a long delay in issue, but in this case at 
least the delay seems to have been unavoidable 


by reason of the widely scattered residences of 


those whose co-operation was essential to its suc- 
cess. It were far better, however, that the pub- 
lication should be late and accurate than that it 
should be earlier and inaccurate, and we believe 
that the delay has been warranted, in a measure 
at least, by the apparent extreme care and fidelity 
with which everything connected with the Con- 
gress has been collected. 

There has been one very regretable omission, 
however, viz., that of Prof. Ayrton’s elaborate 
paper on the Arc Lamp. The manuscript of this, 
through a most inexcusable and unfortunate 
piece of carelessness, was destroyed, and we are 
ashamed to say that the carelessness was that of 
an American. 

While theSpresent price of the book., is $3.00, 
we are notified that this is subject to advance, 
doubtless in anticipation of libel suits ou the part 
of some of the members of the Chamber of 
Deputies whose pictures are given in the frontis- 
piece. This latter is simply awful. What will 
Mascart’s descendants say when they see his pio- 
ture? Rowland is all right if he wants to look 
that way, but we fancy that even Prof. Forbes 
would uot be so unkind as to send him a valeu- 
tine like this. Hospitalier looks as though be was 
saying ‘‘ Ob mamma, see me now,” and Carhart’s 
picture reminds one of the picture entitled Who 
Said Rats?” Preece resembles a Methodist 
clergyman of the Pike County type, or the Rev. 
Stiggins about to weep over the cruel jibes 
of Weller, Sr. Elihu Thomson—well the story is 
told of a good old Harvard professor who in bis 
absent-mindedness was walking with one foot in 
the gutter and the other on the curbstone, and 
wondered what made him so lame. Thomson 
looks as though he were doing the same thing, 
but with his hand upon his heart was devoutly 
hoping he wouldn't be that way always. Men- 
denhall has a pose and expression recalling Ajax 
defying the lightning as he stands there with 
bared breast looking off into space of n dimen- 
sions. We fancy Ajax never assumed such a 
tantalizing pose, however—either this or the 
lightning was unusually good-natured. Leduc 
looks like Weaver of the Flectrical World, but 
that is the fault of the camera, and he is not to 
blame. We remember seeing a picture ounce 
entitled A Black Cat in a Dark Cellar.” It was 
a nocturne in which the cat was invisible by 
reason of its surroundings. Voit’s picture re- 
minds us of this—he is invisible by reason of his 
surroundings. 
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LEGAL NOTES. 


N. Y. Insulated Wire Co. vs. Westinghouse 
Electric Co. 


Suit was brought last week ın the Supreme 
Court by the New York Insulated Wire Com- 
pany against the Westinghouse Electric Manu- 
facturing Company to recover $35,411.51 alleged 
to be due as a balance for the wiring work on the 
World’s Fair Building, and an attachment was 


secured against the property of the latter com- 
pany in this State. 

Later the attachment was set aside by Justice 
Beekman upon the claim of the Westinghouse 
Officials that they have a defence to the action, 
and that the procuring of an attachment against 
the property was a spiteful attempt on the part 
of the Insulated Wire Company to do the West- 
inghouse Company an injury. 


In the suit of the Citizens’ Electric Light 
Company against the city of Jacksonville, Fla., 
involving the question of commercial lighting, 


Judge Cull decided that the city had a legal right 
to put in an electric light plant and to furnish 
commercial lights to its inhabitants. 


The Montgomery County (Pa.) Railway Com- 
pany, operating a trolley line, sued the Pennsyl- 
vania Railroad Company to secure the right of 
way at crossings along the route of its railway 
aud gained a favorable decision in the lower 


court. The case was appealed and the Pennsyl- 
vania Supreme Court has reversed that decision, 
holding that the Street Railway Act gave no 
right of eminent domain, and that as the trolley 
lines are incorporated under that act they have 
no power to construct their roads where the tak- 
ing of property is incident or necessary to it 
without the consent of the property owners. The 
decision injuriously affects $50,000,000 of cap- 
ital invested in trolley lines over the State, and 
mauy of the long distance projected lives will 
have to be abandoned cr compelled to confine 
themselves tu highways until relief is secured 
from the Legislature. 


Judge Green, of the U. S. Court at Trenton, 
N. J., has refused to grant the injunction sought 
by the American Graphophone Company 
restrainiug the Edison Phonograph Company 


from operating uuder the Edison patents. Simi- 
lar suits were brought in New York, Ohio and 
other States. The decision of the United States 
Court at Trenton will, it is thought, govern the 
decisions in the other States. 


Judge Wheeler has ordered Receiver C. S. 
Mersick, of the Ansonia Electric Company, of 


Ansonia, Conn., to nse part of the money paid 
for the concern by Franklin Farrel for a 10 per 
cent. dividend for the creditors, the rest to go tu 
the receiver. An additional 15 per cent. will be 
paid later. 


—— 


Electric Snow. 


The story of a most remarkable snow storm is 
told by Lieut. John P. Finley, one of the best- 
informed meteorologists in the United States, 
who encouutered the storm in making an ascent 
of Pike’s Peak. He says the storm could best be 
described as a shower of cold fire.“ In real- 
ity it was so charged with electricity as to pre- 


sent a scene more easily imagined than described. 
At first the flakes only discharged their tiny lights 
on coming in contact with the hair of the mule 
on which the lieutenaut was mounted. Presently 
they began coming thicker and faster, each flake 
emitting its spark as it sank int. drifts of the 
snow or settled on the clothing of the lieutenant 
or the hair of the mule. As the storm increased 
in fury and the flakes became smaller each of 
the icy particles appeared as a trailing blaze of 
ghostly white light, and the noise produced by 
the constant electric explosions conveyed an im- 
pression of nature’s power which Lieut. Finley 
will never forget. When the storm was at ite 
height and each flake of snow was like a drop of 
fire, electric sparks were shaken in streams from 
the lieutenant's finger tips, as well as from his 
ears, beard and nose, and a wave of his arms was 
like the sweep of flaming sword blades through 
the air, every point of snow touched giving out 
its little snap and flash of light.— New York 
Tribune. 
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General News. 
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What is Going on in the Electrical World. 


Monroe, Mich.—The council has pasred an 
ordinance revoking the franchise of the Toledo, 
Monroe aud Detroit Electric Railway Company. 


Flushing, Mich.—At the late election it was 
voted by a large majority to bond the village in 
$20,000 for a waterworks ana electric light plant. 


Warsaw, Ill.— Wilcox & Son, of Oskaloosa, 
have bought the local electric light plant from 
E. B. Hillman & Co., of Peoria, who established 
the plant. 


Bloomfield, N. J.—The 10 per cent. reduction 
in wages which took place at the Sprague Elec- 
tric Elevator Works last fall has been restored 
to the men. 


Pittsburg, Pa.—The contract for the con- 
struction of an electric railway from Pittsburg to 
Johnstown has been let by the Second Avenue 
‘Traction Company. 

Trenton, N. J.—The bill authorizing cities of 
over 50,000 population to construct and maintain 
electric light plants bas passed the House and is 
now before the Senate. 


Mauston, Wis.—The Mauston Improvement 
Company. of which J. T. Heath is president, in- 
tends tu put in electric lights aud a telephone 
system here at an early day. 


St. Paul, Minn.— Tbomas Lowry, owner of 
t he Selby Avenue cable line has decided to change 
that line to an electric aud extend it to Minue- 
apolis over the Marshall avenue bridge. 


Oregon, III.- The officials of the Rock River 
Electric Railway bave decided to go to work at 
once ou the new road.—-There is talk of building 
an electric road from Oregon to Amboy. 


Gloversville. N. Y.—The route for the pro- 
posed trolley railroad from Gloversville to Broad- 
albin has been surveyed, and as sufficient funds 
have been raise t there is no doubt of the road 
being built. 

Fort Wayne, Ind.—Murray Hartnett has 
been appointed receiver for the Orr Bros.’ Elec- 
tric Manufacturing Company. The company was 
5 about a year ago with $10,000 capi- 
tal. 


Lancaster, Wis.—The Lancaster city council 
has granted to Edward Pollock an exclusive 
franchise for an electric light and power plant 
upon condition that it shall be in operation with- 
in aix months. 


Chatham. N. T. — Bids will be received at the 
office of the city clerk until noon on the 8th day 
of April for lighting the streets of this village. 
Eighty-five incandescent lights or more, of 25 
candle power, are required. 


Guthrie, O. T.—The local electric light plant 
is now in the hands of J. Sam Brown. who has 
paid off the mortgages on the plant and will make 
improvements in the way of new machinery and 
give an all night service. 


Herkimer, N. Y.—The applicaticn of the Mo- 
hawk, Herkimer and Ilion Railrond Company for 
a change of motive power from horses to electric 
trolley on their street line has been granted by 
the State Railroad Commissioners. 


Peoria, Ill.—The Peoria General Electric 
Company has applied to the city council for per- 
mission to erect poles and string wires for the 
purpose of furnishing light, heat aud power to 
the city and its inhabitants. 


London, Ont.—The street railway company 
have secured permission to change the motive 
power of their road from horses to electricity. 
Henry A. Everett and E. W. Moore, of Cleve- 
land, O., are the principal owners of the road. 


Stoughton, Mass.—The capital stock, $12,000, 
of the company thut proposes to build an elecrric 
railway between Stoughton and Canton has 
been subscribed. a board of directors elected, 
aud work on the line will begin as soon as practi- 
cable. 


Medford, Wis.--Promivent business men and 
taxpayers have petitioned the council to order an 
election to get the public vote on the question of 
bonding the city in the sum of $5,000 for the 
purchase of an electric light plaut to be owned 
and operated by the city. 


Lockport, N. ¥.—The council has granted a 
franchise fur an electric street railroad in this 
city to C. A. Johnson, of New York. The city 
discontinues none of the pending actions against 


the old company until Jobnson either fails to 
perform or complete hbis contract, 


Oshkosh, Wis.—J. K. Tillotson of the Wis- 
consin Interurban Railway Company states that 
contracts have been let for twenty-six miles of 
rails to build the interurban line from Oshkosh 
to Kaukauna, besides fifteen miles of road to be 
built in the city of Oshkosh. 


Wilmington, Del.—It is reported that all the 
funds needed for the West Chester and Wilming- 
tou Electric Railway are arranged for. Tha route 
is via Tulleyville. As soon as the Legislature 
grants the churter there is nothing to. prevent 
the commencement of work at each end. 


Winona, Minn.— Receiver S. B. Livermore, of 
the Winona General Electric Company, has filed 
with the clerk of the United States Court a state 
ment showing the financial standing of the com- 
pany. The assets are $147,607.15 and the liabil- 
ities $504,610.42, which includes $270,000 of 
bonded indebteduess. 


Frankton, Ind.—Thetown council has granted 
to Congr: ssman elect Charles L. Henry a ninety- 
nine-year franchise of the streets for electric 
street railway purposes. Mr. Heury proposes to 
put in a line from Anderson to Elwood, passiug 
throngh Frankton, and connecting at Auderson 
with the Iudianapolis- Marion line. 


Niagara Falle, N. T. — The first great dynamo 
is set up in the power- house of the Cataract 
Company and is ready for operation, only await- 
ing the completion of the +witehboaid. The 
second dyuamo is completed and after undergo- 
ing the requisite tests at the works of the West- 
inghouse Company at Pittsburg will be taken 
apart and shipped to the Falls. 


Warren, 0.—Col. D. M. Yeomans, of Kins- 
man, says there ure prospects that the pro- 
jectors of the electric road to connect that 
village with Chagrin Falls will consolidate with 
the Cleveland Suburban Electric road, which 
contemplates constructing lines to many north- 
ern Obic towns, among them Chagrin Fulls. The 
Kinsman-Chagrin Falls road will run through 
Bloomfield aud Burton. 


Milwaukee, Wis.—The Sentinel states that 
the number of men engaged in electrical pursuits 
iu this city reaches into the thousands, that elec- 
tricity is a factor in nearly every brauch of busi- 
ness, and tnat millions of dollars are invested in 
electrical enterprises here. Over 50,000 iucan- 
descent lights und a proportionate number ot are 
lights enable the inhabitants to get around and 
see all there is to be seen after nightfall. 


Athens, Ge.—The charter of the Tallesee 
Shoals Electric Company is being prepared. The 
capital stock of the company will be 350.000, 
with the privilege of increasing it largely. The 
enterprise will develop fully 1,200 H. P., which 
will be furnished cheaply to the manufacturing 
interests here. ‘Ths Tallesee shoals are eight 
wiles from Athens, and are one of the best water 
powers in the State. 


Atlantic, City, N. J.—It is reported here that 


a syndicate of New York and Atlantic City capi- 
talists have formed a company, which is capital- 
ized at 94.000, 000. to build an electric ruilway 
from New York to this city. If the scheme pro 
posed goes through, the road will bein operation 
next summer. It is understood to be the same 
company which is building electric roads in and 
about Baltimore and Washington, nud is now ex- 
tending them northward to Philadelphia. 


Seneca Falls. N. T. The Seneca Falls and 
Caynga Lake Railroad, including the roadway 
from Ovid street to Cayuga Lake park, and all 
the property aud rights of way of the company, 
will be sold bere by the sheriff on the 18th inst. 
lt is understood that the electric railroad com- 
panies between Geneva and Seneca Falls have 
heen consolidated under tbe name of the 
Geueva, Waterloo, Seneca Falls and Cayuga 
Lake Traction Company. 


Chattanooga, Tenn.— Henry S. Ewing, special 
coummissioner, bas filed a deed of the property 
and franchises of the Chattanooga Electric Light 
Company to the Chattanooga Light and Power 
Company, theconsideration being $250,000; the 
latter company has filed a deed of trust to the 
Old Colony Trust Company as trustee to secure 
an issue of $300,000 in bonds of denominations of 
$1,000 each, payable in gold coin in thirty years, 
aud besring 6 per cent. interest per annum. 


Rochester, N. Y.—The Rochester. Charlotte 
and Manitou Railroad Company is the name of 
the company organized to take the place of the 
Grand View Beach Railroad Company, which went 
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into the hands of a receiver last fall. The capital 
stock of the new company is $100,000. The di- 
rectors of the company are: Michael Doyle. 
Louis Werfield, Charles W. Briggs. Valentine 
Fleckenstein, Otis H. Robinson, Emmett H. 
Craig, Martin Beatties, George L. Brown and 
Jacob Odenbach. 


Logansport, Iud.— The Logansport city coun- 
cil has revoked the right of the Jenney Electric 
Light Company and the Logansport Electric 
Light and Power Company to furnish electricity 
to private consumers. The furmer has operated 
here for ten years under a contract which re- 
cently expired, while the latter exists under a 
special ordinance which the Supreme Court is 
said to have declared illegal. Both companies 
are ordered to remove al] poles and wires from 
the streets within ninety days. 


Sedalia, Mo.—A convention of superintend- 
euts of water, gas and electric light plants in 
Missouri was held here recently to perfect a per- 
manent organization ip the iuterest of the three 
branches of business. Nenrly all of the plants in 
the State were represented. The organization. 
to be known as the Missouri Water, Gas and 
Electric Association, was perfected by the elec- 
tion of the following officers: President, W. E. 
Walton, Butler; vice-president, James A. Mont- 
gumery, Sedalia; secretary, C. F. Strohm, Ne- 
vada; treasurer, R. D. Wirt, Independence. 


Lake Charles, La. The town council recently 
referred the application of the embryonic Elec- 
tric Railway, Heating and Telephone Company 
for a charter to a committee which is noted for 
hostility to new enterprises. When this action 
became known there was a general feeling of 
disappointment, and one irate citizen was heard 
to remark: The people want improved meth- 
ods of light, heat, communication and travel, and 
the fear that the electric cars may frighten a 
grass-fed pony or startle some cow into swallow- 
ing her cud will not deter them from demanding 
it.” 

Brooklyn, N. Y.— Electric lights are now in 
successful operation on the Bridge cars. Cur- 
rent is supplied by means of an ordinary trolley 
pule which is automatically reversed at either 
terminus. There are ten 16 c P. incandescent 
lights to each car, or 480 in all, 48 cars being 
the maximum number used at present.—An or- 
dinance limiting the speed of trolley cars in tbe 
city streete to eight miles an hour has been 
adopted by the board of aldermen.—The specifi- 
cations for the new lighting contract were pub- 
lished in the city papers of the 26th ult. 


Louisville, Ky.—The Pennsylvania Railroad 
Company will soon test electricity as a motive 
power ou the local accommodation trains run- 
ping on their road between Louisville and New 
Albany. If the test proves successful electricity 
will likely be introduced for running accommo- 
dation trains on other parts of the system.—The 
Louisville Ruilway Company is transforming its 
cars ov the Sixth street line into motor cars and 
trailers. Mules bave heretofore furnished the 
motive power. Other liues in Louisville not yet 
electrically operated are to be changed in the 
near future. 


Sacramento, Cal. -The Bee states that W. W. 
Felts, of this city. has succeeded in developing 
a continuous electric light from a primary bat- 
tery. He claims also that his battery is a perfect 
electrolyte and polarizer combined. Mr, Felts 
says that a continuous electric light from a bat- 
tery has been heretofore considered almost im- 
possible. Bunsen'g system of primary battery 
is only certain for three hours at a time, whereas 
he claims that his buttery will run for one montb 
withont cleaning or replenishing. He refuses to 
allow aunyboly to inspect his battery.” 


Buffalo, N. Y.—The New York Central Rail- 
road Company intends to introduce the trolley 
system on its road between Buffalo and Niagara 
Falls as soon as the plans are ready. The power 
to operate the trains will be supplied by the 
Niagara Falls Power Company. Special cars of 
the observation pattern will be put on the road 
ao as to give passengers a clear view of the 
scenery atthe Falls. Sufficient power will be 
applied to give the cars the same rate of speed as 
at present. the fares will be reduced, and the 
comfort of passengers increased by the absence 
of cinders, smoke and otber incon veniences of a 
steam road. 


Atlanta, Ga.—The finance committee of the 
Exposition has approved Mr. H. M. Atkinson’s 
plans for supplying electric lights and power. 
“The plans,” says the (Constitution, *‘ contem- 
plate the lighting of the Exposition grounds in 
the most brilliant manner. At night the park 
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and buildings will be as bright as day. The 
Electrical Building and the flower garden, which 
are to be located iuside the enclosure now used 
as a race track, will be particularly bright with 
lights. The Electrical Building will bea perfect 
blaze of glory and will shine to heaven.”—The 
franchise for the electric line of the Atlanta 
Electric Railway Company in this city has been 
approved by the mayor, and the company has 
now the right to go abead and build its line. 


Detroit, Mich.—The Rapid Railway Com- 
pany, the proposed electric line to run between 
Detroit and Mt. Clemens, has filed with the city 
clerk a chattel mortgage for $300.000 ruuning to 
the Finance Company of Philadelphia. ‘The 
company will hold the mortgage in trust for the 
holders of an issue of $800,000 worth of bonds. 
The mortgage covers the right of way in Ham- 
tramck and Grosse Pointe townships, in Wayue 
County, and in the townships of Warren, Erin 
and Clinton., in Macomb Couuty, franchises in 
Mt. Clemens and a traffic arrangement with the 
Detroit and Erin Plank Road Company on 
Gratiot avenue and the Citizens’ Street Railway 
Company of Detroit. The bonds of the compauy 
are to rau for twenty years at 5 per cent. Ex- 
Judge C. J. Reilly, as president, aud Charles M. 
Swift, as secretary of the new company, signed 
the mortgage. Similar mortgages will be filed 
with the township treasurers of the several town- 
ships crossed. 


Albany, N. Y.—Among the bills recently in- 
troduced inthe Assembly was one appropriating 
$50,000 to establish a State board of gas and elec- 
tric light commissioners, to Le appointed by the 
Governor, the commissivuers to have the right to 
annually inspect the business of gas and electric 
lighting companies.—A bill has been reported 
favorably from the Assembly Cities Committee 
which provides that at the next general election 
held in this State there shall be submitted toa 
vote of the duly qnalified electors of each city of 
the first class the question of the ownership by 
such city of the franchises within its bour daries 
of all street railroads, whether operated ou or be- 


low the surface of the street, and including also 


elevated railroads, and irrespective of the motive 
power which may be used on such railroads. — The 
bill authorizing the Canandaigua Electric Light 
Company to operate throughout the towns and 
villages iu Ontario and Wayne counties has passed 
both branches of the Legislature and become a 
law. The Senate committee on judiciary is giving 
consideration toa bill which is designed to convey 
in fee simple a mortgage on a good slice of the 
State toa company denominated the Maritime 
Canal Company of North America, which desires 
to be legally empowered to construct a $200.000- 
000 canal to unite the St. Lawrence aud Hudson 
Rivers. The comp. ny, among other privileges 
too numerous to mention, desires to have a tele- 
phone and telegraph monopoly, the right to ope- 
rate vessels of every sort and engage iu a general 
real estate and transportation business. The 
most prominent men named in the bill are Henry 
G. Burleigh, Smith M. Weed, of New York State; 
Sam“ Allerton, the millionaire wheat manipu— 
lator of Chicago, and D. H Burnham, the builder 
of the World’s Fair. 


Telephone and Telegraph. 


C. L. Downey has been authorized by an ordi- 
nance of council to maintain a system of tele- 
phones in Carbondale, Ill. It is understood that 
ronnection will be made with an exchange in 
Murphysboro. 


The Harrison Telephone Construction Com- 
pany for Kentucky and Tenuessee has filed arti- 
cles of incorporation at Louisville. The capital 
stock of the company is placed at $100,000. The 
business of the corporation is the construction 
and operation of telephones, and the principal 
office is to be in Louisville. 


State control of telephone companies is the 
object of a bill now before the Massachusetts 
‘Legislature, and the Committee on Mercantile 
Affairs has given hearings to the advocates for 
and against the measure. The telephone com- 
panies are strongly opposed to it. 


The trustees of Edgewater, 8. I., have given 
the Automatic Telephone Company a franchise 
to establish its system in Edgewater. 


A telephone company has been organized ut 
La Crosse with local capital. The rates they 
propose are $30 a year for business telephones 
and $18 for residences. 


The Wolf River Telephone Company of Ori- 
hula, Wis.. recently incorporated, will put in a 
local exchange and construct a line from Ori- 
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hula to Weyauwega via Fremont. The officers 
of the company are: Clemens Schmidt. presi- 
dent; Joseph Vogt, secretary, and A.L. Hutchin- 
gon, treasurer. 


The citizens of Carbondale, Pn., are abont to 
organize a company for the establishment of a 
telephone exchange. Parties who are prepared 
to furnish a complete and reliable system can ob- 
tain further information upon application tu 
A.P. Trautwein. secretary of the Board of Trade. 


The town of Calhoun, Ky., is now connected 
by metallic circuit with Evansville, Ind., and 
Nashville, Tenu.. and will likely be in line with 
New York City the coming summer. 


The Phenix Telephone Company and the 
American Telephone and Telegraph Company 
have asked the conneil of Bayoune, N. J., for 
frauchises to put in their telephoue systems 
in that town. The company now operatiug 
through Bayonve is meeting much opposition 
b cause of its high rates. 


The East Tennessee Telephone Comrany is 
making preparations to extend its lines from 
Chattanooga to Jasper, South Pittsburg and 
Bridgeport, and will shortly make connections by 
which Chattanooga will be able to communicate 
by the long-distance system with Knoxville and 
with Atlanta, Ga. 


E. B. Monroe bas applied for a franchise for a 
local telephone service at Warsaw, N. Y. 


As a result of the telephone war at Frankfort. 
Ind., between the Central Union, the Strowger 
system and the Stethephone, the rates have been 
cut to a low figure. The Central Union makes 
the latest cut, and, besides, proposes to replace 
the old wire with the best quality of copper for 
long distance between Frankfort and Indianapo- 
lis and between Indianapolis and Lafayette. 


A dispatch from Laporte, Ind., states that the 
Elkbart Telephone Company, which will bea 
competitor of the Bell corporation, has been 
organized under the laws of Indiaus. The board 
of directors includes R. B. Campbell, general 
manager Baltimore and Obio Railroad Company, 
Baltimore, Md.; H. E. Bucklen, president EN. 
hart and Western Railroad Company, Chicago, 
Ill.; Charles Selden, superintendent of telegraph 
Baltimore aud Ohio Railway, Baltimore; O. N. 
Lumert, Elkhart. Ind.; Joseph Claybaugh, In- 
dianapolis, Ind.; W. F. Ranfiel, Frankfort, Ind. 
The company claims to have unlimited capital at 
its command.” 


The Indiana Harrison Telephone Company 
promises to begin the work of construction for 
its new system at Terre Hante in a few weeks. It 
expects to start into business with 600 subscrib- 
ers. 


The following statistics derived from the Bell 
Telephone Company's annual report are inter- 
esting. The report contains very full statistics 
of the business done for the ten years (1884-94). 
Instruments in the hands of licensees December 
20, 1894, were 582,500 agaiust 325.574 iu 1884 nud 
566.491 in 1893; a gain for the past year of 16,015. 
TLisis a gain in iucrease of 2,244 over the in- 
crease of 1893, but 24.298 less than tbe gain i! 
1892, which was the banner year of the whole ten 
years. The year 1894 shows an increase less than 
any year since 1884 with the exception of 1893, 
the lowest previous record of increase being 23,- 
478 in 1886. Miles of wire on poles insrensed the 
past year 17,332, and underground 27.610. Total 
miles of wire ipcreased 43,194. The lougest iin- 
creases in miles underground have been: 
Boston, 2,841; Cleveland, 2.801; Detroit, 1.080; 
Jersey City, 1.720; | ouisville, 2,080; Newark, 
N. J., 2.348; New York, 7,728; Washington, 
D. C., 1,083. The estimated number of exchange 
connections daily in the United States, made up 
from actual count in most of the exchanges, is 
2,088,152, or a total per year of abont 670,000,- 
000. Not inelnding the cost of current repairs 
and renewals, the companies operating under 
Bell licenses have expended during 1894. upon 
extensions of lines und apparatus, $4,138,000, 
and for buildings to accommodate their ex- 
changes $411,000, making, with the amount re- 
ported last year, a total of investment in tele 
phone property in the United States of $77,- 
500.000. 

The German Department of ‘Telegraphs has 
been carrying on an investigation with n view to 
determining what effect the telephone wires in 
cities have on atmo-pheric electricity; i. e., 
whether the danger from lightning is incrensed 
or decreased by the presence of the miles of 
wires DOW necessary in cities In which the tele- 
phone is extensively used. The result of the in- 


vestigation has been to show that the wires tend ` 


to weaken the severity of thunderstorms and to 
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decrease the danger from lightning. From in- 
formation received from 840 cities with telephone 
wires, and from 560 without them, it appears 
that the danger of damage by lightning in the 
two classes is as 1 to 4.6. 


The Cumberlaud Telephone Company is ex- 
tending its lines so as to connect Columbia, 
Tenn., with Lewisburg, Mooresville, Petersburg. 
Hampshire, Lipscomb and Friersou. 


The Central Union Company has reduced its 
rates at Indianapolis to 860 u year aud up for 
business houses within a mile radius and $42 for 
residences within that radius. 


A charter has been granted by the Hustings 
Court at Staunton, Va., to the Mutual Telephone 
Company. The officers are R. S. Turk, presi- 
dent; W. L. Oliver, vice president; Edgar M. 
Furkbouser, secretary and treasurer. 


H. J. Edwards and associates have petitioned 
the common council of San Jose, Cal., for per- 
wission to establish a telephone system in that 
city. The company is composed of local capital- 
ists. 

The Bell Telephone Company, beset by com- 
petitors or competing projects in almost every 
town and city in the country, is rapidly reducing 
its rates. generally toa figure about two thirds of 
former rates, but when rivalry is pressing fifty 
per cent. or more is struck off. 


At St. Joseph, Mich., the Gilliland Telephone 
Company of Chicago secured a franchise by of- 
fering to charge only $24 a year for the use of 
telephones in business houses. ‘Lhe Bell Com- 
pany, which for years bas been charging 848 a 
year, bow aunonnces a reduction to $18 for the 
same service. 


The Strowger Automatic Telephone Company 
is making arrangements to establish its service 
in Milwaukee. The company bas erected tele- 
phones in the Hotel Pfister and made connection 
with a 'phone inthe Federal Building. The 
service does away with the necessity of operators 
or hello-girls,” the switchbuard working auto- 
matically. 


At Lockport, N. Y., the Bell Telephoue Com- 
pany bas reduced its scheduled prices about ten 
per cent., aud it is suid this reduction will apply 
tu all places in Western New York with the ex 
ception of Buffalo and Rochester. 


The Laclede Electrical Company has 200 
patrons pledged at Kokoma. Ind., and promises 
cheaper rates than the Bell Company, which bas 
just reduced its charges 50 per cent. 


The common council of Ithaca, Mich., has 
grauted the Gratiot County Telephone Compary 
a franchise tu erect poles and string wires. 


Ata meeting of the projectors of the Home 
Telephone Cumpany at Mobile, Ala., a few days 
ago, the capital of the company was fixed ut 
40,000, aud the entire amount was subscribed. 
Jaumes K. Glennon, A. 8. Lyons, P. J. Lyons, 
D. R. Burgess, A. H. Spirs. W. H. Fitzpatrick, 
Henry Piser, Acum Glass and A. 8. Beun were 
elected directors. 


The ordinance grantiig a fianchise to con- 
struct a telephone system in Philadelphia to the 
Drdwhaugh Telephone Company failed of pas- 
sage in the common couucil. 


The Union Telephone Company, of Union, 
S. C., has been granted a charter. The presi- 
dent sud treasurer is W. D. Artbur. Directors : 
G. H. Oetzel, W. E. Thompson, W. W. Nichol- 
noh and W. D. Arthur. 


A telephone exchange is to be established at 
Tampa, Fla., by a new company. The present 
service there 16 unsatisfactory. Ocala, Fila., 
will have a complete telephone system in opera- 
tion in a few days. 


A home telephone company having been ar- 
ranged for at Emporia, Kan., a few days ago, the 
Missouri and Kansas Company as soon as it 
heard the news made a ent of 25 per cent in its 
rates; nevertheless the organization of the vew 
company was determined on and it guarantees a 
still lower rate. 


Rome and Awericus, Ga., will shortly be 
linked to Atlanta by telephone. The building of 
the line to Rome is the first step toward telephone 
conuection with Chattanooga, and that menns a 
step toward connecting Atlanta with Knoxville, 
Memphis, Cincinnati and ultimately Chicago nnd 
the Northwest. 

The Wisconsin Telephone Company (Bell) has 
determined to immediately reduce its rates 
about 25 per cent. throughout the whele State, 
with the exception of Milwaukee. 


A telephone company composed of business 
men has been organized in Sacramento 
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Cal., to compete with tbe Bell Company. Ar- 
rangements have been made with the California 
Telephone and Construction Company for the 
use of the Columbia instrumeuts and system, of 
which that company is owner of the rights on 
the Pacific Coast. 

The Direct Cable Company announcesa reduc- 
tion in its rates to South Africa, but those of onr 
readers who have dealiugs with the Dark Con- 
tinent w ll still be obliged to use greatly con- 
densed phraseology in their dispatches if they 
wish to leave any beqnests for the promotiou of 
civilization among the beathen at that end of the 
line. The new rater per word are appended : 
Cape Colony and Griqualand West, Cape Town, 
$1.48; British Sonth Africa, $1.58; Natal Dur- 
ban, $1 48; all other offices, $1.52; Orauge Free 
State, $1.52; Sonth Africnn Repnblic ( Transvaal), 
$1.52; British Bechuanaland, 81 52; Bagamoyo, 
$1.52; Dar Es Salanm, $1 52; Mombassa, $1.48; 
Imperial British East Africa Company's offices, 
$1.58; Zanzibar, $1 48. 


— — — — 


COMMERCIAL PARAGRAPHS. 


The Metropolitan Electric Co. are finding very ready 
sales for their new Carbon Open Circuit Battery that they 
recently put on the market. 


The Electrical Installation Company. 


The Electrical Installation Company, Chicago, of which 


Mr. L. E. Myers is president, announce the removal of 
their offices to Suite a, 1116 Monadnock Building, where 
they bave largely increased facilities. 


Phenix Rubber Insulating Paint. 

Messrs. Morris & MacCurdy of Indianapolis report an 
encouraging demand from all parts of the country for their 
rew Pheenix Insulating aint, and that these who have 
used it so far are emphatic in their prai-es. The company 
have erected a large warehouse and are now prepared to 
fill orders in any quantity at once. 

Agencies are belng established in every trade center. 


The Mather Electric Company's Sales. 


The Mather Klectric Company of Manchester, Conn., 
report the sale through Messrs. H. B. Coho & Company. 
their New York contract rs, of one 30 K. w. and two 50 
K. w. direct-connected generators of thelr new type for 
Grace Chapel, Fourteenth street, New York City. Arming- 
ton & Sims engines will be used. 


The Walker Company is Coming to the Front. 


The Walker Manufacturing Company, Cleveland, Ohlo, 
closed the following contracts between March land March 
22, 1895: 

Burhorn & Gravuger, 136 Liberty street, New York City, 
two 25 K. w. direct-cou; led lighting generators. 

Union Depot Railroad Company, St. Louts, Mo., forty-one 
double car equipments, elghty-two 30 u. p. steel motors. 

Pittsburg Traction Company, Pittsburg, Pa., one double 
car equlpment, two 30 H. P. Steel motors. 

Pittsburg, Crafton and Mansfield Pa senger Katlway 
Company, Pittsburg, Pa., one double car equipment, two 
50 H. P. Steel motors. 

Federal Street and Pleasant Valley Passenger Rallway 
Company, Pittsburg. Pa.. two double car equipments, four 
39 H. P. steel motors. 

Suburban Rapid Transit Street Railway Company, Pitts- 
burg, Pa., one double car equipment, two 25 B. P. steel 
motors. 

Schuylkill Electric Kallway Company, Pottsville, Pa., 
four double car equipments, eight 25 B. P. steel me tors. 

Chicago City Rahway Company, Chicag», III., forty-nine 
double car equipments, ninety-eight 25 u. P. steel motors. 

F. E. Snow, receiver Adrian City Electric Belt Railway 
Company, Adrian, Mich.. one 60 kilowatt belted generator, 
three single ca: equipments, 25 H. P. steel motors. 


Premier Motors and Batteries. 


The ( llowing extracts from a personal letter recently re- 
ceived from Mr. M. R. Rodrigues,19 Whipple street, Brook- 
lyn. show an encouraging condition of the business in his 
Une and are interest ux: 

*: Trade has picked up wonderfully in the past manth, 
and I have several orders for large quantities of our No. 2 
Battery. Several outfits of mo’ors and atteries have 
been shipped South (South America) through my export 
agents with whom I have written contracts. One special 
outfit went out to-day to Iquique, Peru. and also our No. 2 
Cells to Operate a kinetoscope. The Pacific Coast and 
Southern business hold about the same, and just now we 
have many inquiries regarding Fan Motors from there. 

Our leaflet, * Where the Profit Comes In.“ is ready for 
the trade only. This sheet gives our prices and also our 
cast-iron terms. 

„This week we have put in a machine to turn out work 


that heretofore had to be contracted for, and before long 
I hope to make many improvements inthe construction 
of the Premier Motors and the Premier Batteries. | 
Il ͤam pleased to seein your paper occasional 
notices ofthe Brooklyn Electrical Society. At present I 
have not much time to devote to it. but it is a good thing 
and deserves some credit. We have many earnest work- 
ersin it, and there may be something of interest coming 
from it when the laboratory is in working order. Two of 
the members have wired the place and the Edison Com- 
pany of Brooklyn will turn on the juice’ at an early day.” 


ee eee 


RECENT COMPANY ELECTIONS. 


Consolidated Traction Company, Jersey City, N.J. Di- 
rectors: Edward F.C. Young, John D. Crimmins, Peter 
A. B. Widener, Alexander J. Cassatt, Clement A. Griscom, 
Frank Thomson, Michael R. Shanley, Jeremiah O’Rourke, 
Thomas F. Ryan, George F. Perkins, Abram Q. Garretson. 
William L. Elkins, Elisha B. Gaddis, Thomas Dolan and 
Joseph B. Sandford. 


Stoughton, Canton and Sharon Electric Railway Com- 
pany, Stoughton, Mass. President, Hon. alisha C. Monk: 
treasurer, Henry W Britton. Directors: Alfred Upham, 
Henry L. Johnson, Charles Tenny. Melvin Upham, George 
Mantle, A. M. Bridgeman, F. C. Monk. 


INCORPORATIONS. 


The Binghamton General Electric Com any has filed a 
certificate of reduction of its capltal stock from 8400, 000 
to $280,000. The certificate is sigi. ed by Edmund O’Con- 
nor, Geo. W. Dunn, Geo. F. O'Neil, Geo. C. Bayless, Geo. 
W. Davenport and J. H. Roberts. 


Ayer Electric Typewriter Company, Concord, N. H.—to 
manufacture electric and other typewriters ; sell, buy, 
lease patents and machinery. Capital stock, $300,000. 
Promoters: Chester M. Sprague, Claremont, N. H.; Chas. 
A. Herbert, Concord : Henry E. Adams, Boston, Mass. 


The Capitol Electric Engineering Company, Lansing. 
Mich.—to manufacture and sell electrical supplies, etc. 
Capital stock, $5,000. Promoters: A. Robinson, Geo. L. 
Robinson, E. P. Kinuey, all of Detroit, Mich. 


Chicago Western Coal and Mining Company, Chicago. 
III.—to manage, operate and conduct the business of min- 
ing aud selling coal and other minerals; construct, main- 
tain and operate plants, power houses and all the neces- 
sary appliances for producing electricity for light, heat 
and power. Capital stock, 500,000 Promoters: Edw. W 
Russell, Frank H. Kussell. Lawrence Browne. 


The Harrisburg and Cumberland Raliway Company, 
Harrisburg, Pa.—to build and operate an electric rallway 
from New Cumberland to Riverton, Whitehill and Shu- 
maustown, Pa., with a branch to Newmarket. Capital 
Stock, $36,000. Directors: Joseph J. Baughman, New 
Cumberland, president: S. M. Hertzler, Kberly’s Millis; 
Joseph Kaufmann, New Cumberland; W. L. Gorgas, 
S.J. McCarrell, Frank R. Leib, Levi Brandt, F. P. Suod- 
grass, S. W. Flemming, Harrisburg. 


The Multiphase Motor Company, New York City—to 
mauufacture electric motors, machinery and appllauces. 
Capital stock, $200,000. Directors: Alfred 8. Brown and 
Watson D. Schram, cf New York City, and G. W. Gar- 
denier, of Nyack, N. Y. 


The Automatic Telephone Company of Wisconsin, Chi- 
cago. Capital stock, $500,000. Incorporators: J. Harry 
Theobald, William T. Whipple and Maurice Rosenfeld. 


The Spyder Eleotiical Company, Cleveland, Ohio—to 
manufacture and deal in chemicals, electrical and plating 
machinery and supplies ; specialties of every kind; ma- 
chinery and tools. Capital stock, $5,000. Promoters: 
Edward Snyder, Chas. E. Watson, M. M. Zellers, Geo. A 
Bunke. A. V Cannon. l 


The Enbalm Coadutt Trolley Company (lucorporated in 
W. Va.), New York, N. Y.—to acquire, manufacture, own 
and sell all sorts of machinery and inventions and con 
struct and equip steam and electric railways, etc. Capital 
stock, $5,000,000. Promoters: Glenn S. Smith, Brooklyn, 
N. X.: Oscar A. KnDalin, Clarence E. Snerin, New York 
City. 

The J over Electri? Light and Power Company. Dover 
Plains, N. Y.—to carry on ihe business of lighting cities. 
towns and villages by electricity, and sell electricity for 
heat and power. Capital stock, 710 000. Promoters: 
Adolph teimer, Catharine Reimer, Dover Platis: J. C. 
Mulck, Brooklyn, N. Y. 


The Providence Electric Thermostat Company, Kittery 
Maine—to manufacture and deal in heat and damper regu- 
lators. Capital stock. $100.000. Promoters: Lorin M. 
Cook, Frank M. Burrough, Providence, R. I.; Burton S. 
Cowles, Meriden, Conn. 


The Kelsey Electric Railway Speclalty Company, New 
Haven, Conn. to manufacture electrical supplies and spe- 
clalties and car supplies. hardware aud machinery. Cap- 
ital stock, #20,000. Promoters: Frank N. Kelsey, Clas. 


. L. Wright, Wm. w. Miner, New Haven. 


The Morage Valley Railroad Company, San Francisco, 


Cal.—to build and operate railroads in Contra Costa 
County by steam. electricity or other motive power; 
lease purchase and sell railroads. Capital stock, $500,000. 
Promoters: Angus A. Grant, Albuquerqus, N. M.: Archi- 
bald J. McDonald, San Francisco: John ‘I’. Williams, Oak- 
land, Cal. 


The Lock Haven Traction Company, Lock Haven, Pa.— 
to opera e passenger railways by cable, electrical or other 
means. Capital stock. $10,000. Promoters: Chas. A. 
Bragg, H. M. Mitchell, Geo. Breed, Philadelphia. 


MOONLIGHT SCHEDULE FOR THE 
UNITED STATES. 


(Issued by the Washington Carbon Company.) 
APRIL. 1895. 


Day Day No. of 
of Mo. Light. of Mo. Estinguish., Hours. 
: 1 H. M. H. M. 

p. M. 11. 

2 2 J. M. 4.40 5.20 
3 A. M. 1.20 3 * 4.40 3.20 
4 a 2.00 4 440 2.40 
5 8 2.40 5 4.40 2.00 
6 = 3.00 6 * 4.40 1.40 

7 No light. 7 No light. 

8 No light. 8 No light. 

9 No light. 9 No light. 
10 P. M. 7.00 10 P. M. 9.20 2.20 
11 - . 7.00 11 10 80 3 80 
12 ns 7.00 12 11.40 4.40 
13 * 700 14 A.M. 1.00 6 00 
14 s$ 7.10 15 1.40 6 30 
15 oN 7.10 16 * 23 7.20 
16 8 7.10 17 23.00 7.50 
17 8 7.10 18 “ 3.30 8.20 
18 is 7.10 19 4.00 8 50 
19 Ti. 10 20 * 4,20 10.10 
20 8 7 10 21 „4.20 10.10 
21 E 7.10 22 4.10 10.00 
22 t 7.20 23 4.10 9.50 
23 os 7.20 24 4.10 9.50 
21 we 7.20 25 4.10 9.50 
25 s 7.20 26 4.10 9.50 
20 15 8.00 27 „4.00 8.00 
27 8 9.10 28 4.00 6.50 
28 10.20 29 4.00 5.40 
29 11.00 30 4.00 5.00 
30 11.20 May 1 % 4.00 4.40 
OUR] ee uniana aa be Seles . 170.10 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED MARCH 26, 1895. 


ELECTRIC RAILROADS AND APPLIANCES. 


586.250. Adjustabl Switch for Trolley Systems. Montra- 
ville M. Wood, Chicago, NL Filed July 14, 1894. 

586,256. Electric Rajlway-Switch. Rollin A. Baldwin, 
south Norwalk. Conn.. assiguor to the Fitch-Excelslor 
Switch Company, of New Jersey. Filed Oct. 24. 1893. 

536,275. Supply system for Electric Railways. Charles E. 
Emery. Brooklyn. N.Y. Filed March 15, 1894. 

536,874. Conduit Electric Railway. Frederick S. Daven- 
port, Jerseyville, III. Filed Jan. 28. 1895. 

DYNAMO BLE TRIC MACRINERY. 

536,226. Magnetic Separator. James D. McKinnon, Port- 
land, Oreg. Filed Aug. 7. 1894. 

536.438. Electric Mining-Machine. 
Chicago, Ill. Filed July 18. 1894. 

586,439. Armature for Electric Machines. Edmund C. 
Morgan, Chicago, III. Filed July 18. 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. 


536,233. Telephone System. John J. Sabin and William 
Hampton, San Francisco, Cal. Filed Nov. 9, 1894. 


Edmund C. Morgan, 


636,382. Telephone kxchange System. Silas W. Holman, 
Boston, Mass. Filed March 24, 1894. 
536,420. ‘Telegrapby. Patrick B. Delany, South Orange, 


N. J. Flled Nov. 19, 1894. 
536.481. ‘Telephone. Jonathan D. Price, Chicago, Ill. 
Filed Julv 80, 1894. 
536,559. Relay. Cyprien R.J. Willot, Paris, France. Filed 
Nov. 24, 1893. 
SIGNALS AND SIGNALING APPARATTS. 


536.210. Klectrical Signaling Apparatus. William E. M. 
Jackson, San Francisco, Cal. Filed June 8, 1893. 

536,271. Electrical-Signal and Switch-Operating Appa- 
1 Justin Dutrey, New Orleans, La. Filed July 
19. 1 ‘ 

536.467. Electric Signal System. Webster Gillette, New 
York, and Alexander 8. Willlams, Long Island City. 
N. Y.: sald Gillette, assigncr to said Williams. Fi ed 
Oct. 30. 1894. 

536,547. System of Electrical Signaling for Railways. 
Charles Seiden, Baltimore, Md. Filed Dec. 26. 180. 


MISCELLANEOUS. 


536,184. Method of Applying Insulation. Frank E. Case. 
Schenectady, N. Y., assignor to the General Electric 
Company of New York. Filed June 21, 1894. 

836,221. Electric Switch. Charles J. Miller. Philadelphia. 
Pa. Filed Jan. 19. 1895. 

536,266. Electric Swiich. Cummings C. Chesney, Pitts- 
field, Mass., agsig ner to the Stanley Laboratory Com- 
pany, same place. Filed Jan. 17, 189%. 

536.311. Fusible Cut-Out. James J. Wood, Fort Wayne. 
ind. Filed Dec. T. 1894. 

536.319. Method of Insulating High-Tension Coils of 
Transformers. August Schneller, Aalanderveen-Alfen, 
and Willem J. Wisse. Haarlem, assignors to Henry 
Tindal, Amsterdam, Netherlands. Filed Dec. 27, 1891. 

536,411. Velocipede Provided with Electrical Communi- 
cating Apparatus. raphael H. Wolff, New York, N. 1. 
Filed Aug. 18, 1894. 

586,478. Combina: ion Electrical Meter. Hersckel C. 
Parker, Brooklyn. N. Y. Filed Jan. 9, 1895. 

536.530. Electric-Current Regulator. Charies M. Jordan, 
Washington, D. C. Filed Feb. 18, 1895. 

536,535. Electric Brake. Edward D. Lewis, Savona, N. Y. 
Filed Nov. 12, 1894. 

RE-ISSUE. 

11.481. Closed-Conduit Electric Railway. William Law- 
rence, New York, N. Y., assignor to the Lawrence 
Electric Company, same place. Filed March 26, 189%. 
Original No. 516,681, dated March 14, 1894. 
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EDITORIAL NOTES. 


ELROTRIOTrrI states upon authority that up to 
the hour of going to press no agreement of any 
nature has been made between the Westing- 
house and G. E. companies. That any agree- 
ment can be made is growing more and (more 
improbable. 


& K & 
Storage The mail box of the newspaper 
Battery which has achieved prominence 
Possibilities. along with a reputation for 


sturdy truth-telling and good judgment contains 
many interesting inquiries. Most of them are 
perhaps best answered by private correspondence. 
Occasionally a constituent asks something the 
answer to which is of public interest. We be- 
lieve this to be the case with the following : 


To the Editor of EvEctTRICITY. 

Dear Sir: Having recently been solicited to 
purchase somé stock in a storage battery concern, 
and knowing that you are nnusually well posted 
on the commercial possibilities of such under- 
takings, I would esteem it a favor if you will ad- 
vise me what your opinion is. Is there sufficient 
demand for the product to make success possible? 

| Yours truly, 
New York, April 8. INVESTOR. 


Answering the last question first, yes. We 
suppose there might be a gross business of $250,- 
000 a year for a well-managed concern in this 
line to be built up within two or three years. It 
might reach $1,000,000 in five years. At present 
the first figure is much above the value of the 
total output in this country. A company, there- 
fore, going into business on the square, without 
a ballooned capitalization, ought to make a reas- 
onable success. 

So far the experience of the capitalist in stor- 
age battery ventures has been disastrous because 
he has been led to expect impossibilities. The 
storage battery promoter in years back has been 
a species all to himself. He has claimed that 
with his improved system the laws of nature 
weré turned over, and that any kind of work 
possible for a steam engine direct could be better 
done by the storage battery as an intermediary 
Hence the road has been strewn with 
wrecks, large amounts of money lost, hopes 
blasted, and investors disgusted. Whereas if 


agent. 


the promoter had told the truth for the past ten 
years, as would have been to his best interests, 


the application of storage batteries, in proper 


places, would have been ten times what it is 
to-day. | 

It has now come to a point where the entire | 
notion is in dispute almost everywhere, and all 
this hostile feeling has got to be overcome. It 
can be beaten down only by the frankest truth- 
telling. Continued deception will but further 


_ retard legitimate development. 


Of course, however, continued deception, if 
practised in an artistic manner, may sell stock. 
* N * 
The Religious Press It has become an 
and axiom among pro- 
Electro-fedical Frauds. moters of question- 
able projects that the religious press of all class 
publications is the most easily satisfied to accept 
for pay the advertisement of their wares. Hum- 
bugs and frauds which even the daily press re- 
jects as unfit for its columns are often greedily 
sought after by the editors of religious papers of 
easy conscience simply because of the financial 
returns which they bring. Many of the papers 
of this class seem to draw the line only at such 
advertisements as greengoods, lotteries and as- 
signations, and then only because these have 
already been officially declared illegal and their 
insertion would subject them to the penalty of 
the law and a forfeiture of mail privileges. These 
papers by their conduct hold religion up to 
ridicule and should be disavowed by the Church 
which they pose as representing. Fortunately 
not all of the religious papers are of this class, 
and there are a few whose names we have men- 
tioned from time to time that conscientiously en- 
deavor to keep their advertising pages as pure as 
the gospel they preach. Such papers are an 
honor to the press and the cause which they 
espouse and have done much to remove the ill-re- 
pute into which their confreres as a class have 


fallen. 
The occasion for these remarks is the announce- 


ment in the New York Evening Post of last 
week that The Rev. Dr. William H. DePuy, 
assistant editor of the Christian Advocate, will 
retire the first of May, to devote himself toa. 
literary work in which he is interested.” 
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It will be remembered that Dr. De Puy has 
figured as one of the most blatant indorsers of 
the Electropoise, and that wherever his name has 
been used in that connection it has also been 
used in connection with his assistant editorship 
of the Christian Advocate—thus virtually im- 
plicating that paper in bis endorsement. Our 
attention was called to the fact that Dr. De Puy's 
endorsement was that of the individual and not 
of the paper with which he was officially con- 
nected, and it was argued that so long as the in- 
dividual performed his editorial duties satisfac- 
torily to the editor-in-chief it mattered not 
what his private beliefs were. 

We replied that while that might be strictly 
true in some cases, it certainly should be a matter 
of concern to the editor-in-chief when those 
private beliefs were of such a nature and pub- 
lished in such a way as to involve the good name 
of his employers. We are glad, therefore, that 
our view has been accepted as the correct one, 
end congratulate the paper for having decided 
to relieve itself of an incubus that not even so 
strong and correct s journal as the Christian 
Advocate can carry without contamination. 
The religious paper, like Cæsar's wife, should be 
beyond suspicion, and now that Dr. De Puy has 
withdrawn to literary pursuits he may pursue his 
puffing of the Electropoise anhampered, and at 
the same time without dragging down into dis- 
honor with himself a publication which is and 
ought to be the repository only of the good and 
true. The Eleotropoise killed Dr. De Puy. 
| % K * 

If the electrical combination 
and which has been talked of as 

Combinations. an offensive and defensive 
alliance on patents needs any further discussion, 
a study of the full text of Judge Baker's recent 
decision at Indianapolis furnishes food for 
thought. 

The National Harrow Oompany had brought 
suit for infringements of their patents against an 
independent manufacturer and asked for an in- 
junction, which was refused. An abstract of the 
decision appears on another page. It willbe no- 
tioed that infringement was not denied by the 
defendants, They rested their whole case upon 
the contention that the plaintiffs were a combina- 
tion to control prices and hence had no standing 
entitling them to the assistance of the Court in 
enforcing their claims. This was the view taken 
by the Court, and the words of the decision are 
clear and emphatic. 

Judge Baker is a man of high standing in his 
profession, whose decisions are looked upon with 
great respect by the judges in other cirouits. It 
is fair to suppose that his opinion will be sus- 
tained by the higher courts, 

While the intention of the framers of our 
patent laws was unquestionably to confer a mo- 
nopolistio privilege upon the inventor, it is equally 
certain that they did not comprehend the possi- 
bilities for evil of the trade combinations which 
have come into being in the last twenty years. 
The monopoly of an individual patent-holder in 
his property is necessary and operates for the 
publio good. The monopoly intended in trade 
oombinations like the National Harrow Company, 


Patents 


to serious 


and the General Electric Company is not 
for the public good but for the public in- 
jury. Such combinations are rarely if ever 
of benefit to the inventor himself. They are 
hindrances in the way of development, barring 
all progress to whatever extent they can. They 
are created for the purposes of oppression and 
operate to prevent the man of small capital from 
enjoying his natural rights. They create a dan- 
gerous weapon in the hands of unscrupulous pro- 
moters and schemers which it is impossible to 
suppose was intended by the founders of our 
Government to bestow when giving protection to 
the actual inventor or to his legitimate backers. 

It is to be hoped that our constituents will read 
Judge Baker’s decision carefully, that they will 
study closely the status of electrical patents, and 
ask themselves what would be the chances for 
winning on any possible plan for patent litiga- 
tion by a combination of any character against 
the smaller concerns. 

They should moreover read ELEcTRICITY 
thoroughly each week. They will here find many 
incontrovertible truths laid before them and be- 
fore the public in clear and intelligible language. 

In the harrow case, infringement was not de- 
nied; the validity of the patent was not ques- 
tioned. 

What electrical patent would come into court 
with half as good a showing? The validity of 
any electrical patent of importance is open 
question, and an unjust cam- 
paign of litigation against the smaller con- 
cerns would be stubbornly fought at every point. 

Notwithstanding Judge Lacombe’s remarks in 
the Sawyer-Man case, when the Westinghouse 
contention that the G. E. Company was a 
trust and attempting an abuse of its patent 
privileges was laid before him, it might now be 
found that even he has got additional light by 


this time upon the fundamental principles of 
common law. 
& NK * 


The Tesla Motor In this issue we give the 
in the first paper by Mr. Perry 
Machine Shop. on the new Westinghouse 
Electric and Manufacturing Company's shops, 
fitted throughout with Tesla two-phased motors, 
which cannot fail to interest our readers. 
Since it has been announced in the papers 
that a preliminary test of one of the great Niagara 
generators was made last week, the subject of the 
utilization of the two-phased currents which are 
to be generated assumes new interest, and Mr. 
Perry's article is therefore most timely. Those 
who are contemplating the erection of factories 
at Niagara have questioned the ability of this 
system to adapt itself to all the varied require- 
ments of their demands. The Westinghouse 
plant answers these questions in a most positive 
manner, for with the single exception of electro- 
lytio work almost every conceivable class of work 
is already being done successfully without the 
rectification of the current, and with this rectifi- 
cation, which is also exemplified in these same 
works, even electrolytic work is rendered entirely 
feasible. At East Pittsburg the generators are 
of the same general type as those at Niagara, 
viz., they produce two-phase alternating cur- 


rents of exactly the same frequency as do the lat- 
ter. The Westinghouse shops might therefore be 
hitched directly on to the Niagara circuit and 
continue in operation as now without the change 
of a pulley, a motor oratool. They will there- 
fore serve as a most important object lesson, 
not only to those contemplating removal to 
Niagara, but to other users of power having two- 
phased currents at their disposal. Aside from 
all this, these new works undoubtedly constitute 
the most complete electrical shopsin the world 
of any kind, and the only ones using the two- 
phase currents for all operations. 

In the first paper Mr. Perry confines himself 
to a general description of the plant. In the 
second he will describe its operation. 


Our review of what,is being done at Pittsburg 
has exceptional interest at this time from the 
fact, and it is a fact, that in the discussions of a 
patent agreement between the Westinghouse and 
G. E. interests, the latter have admitted that the 
Westinghouse Company has an undoubted legal 
right to actual proprietorship in these meth- 
ods of alternating current transmission. It is 
admitted that tbe monocyclic system ex- 
ploited by the G. E. Company is directly an in- 
fringement of the Tesla patents owned by the 
Westinghouse Company. 

In the disappointment of Mr. Tesla at the de- 
lay in placing some of his later work before the 
public in commercial form, there must be a 
measure of satisfaction in realizing that his 
earlier work is proving all that he claimed for it 
practically and that the world recognizes that 
he is entitled to the credit. 

In obtaining control of this system, the West- 
inghouse Company exercised exquisite fore- 
sight, and they are entitled to the full measure 
of practical benefit. 


Under the Searchlight. 
Views and Opinions on Timely Topics. 


In view of the report that Mr. F. P. Fish has 
retired from his salaried connection with the 
G. E. Company, is it too much to expect that he 
will come forward and tell what he knows as to 
the purchase of the charter of the G. E. Oom- 
pany in this State. What day was it that a G. E. 
employé, now in Europe (?). went over to New 
Jersey to pay outthe money? How mach did 
he pay? Was Mr. Fish an active or a passive 
agent in this matter? The money being paid in 
New Jersey, where was the crime committed ? 
ls the charter of the company, which can be 
proved to have been obtained by criminal meth- 
ods, still valid ? 

Mr. Fish has contemplated a libel suit against 
Execrricirry. Now that he is again a free man, 
why don’t he bring it? 

& XK * 

Anp why does not Mr. Coffin himself defend 

his reputation? Is he waiting for an exposé of 


Northwest G. E.? 
& XK * 


Taxma time by the forelock, many of the in- 
dependent manufacturers have already oome to- 
gether for consideration, and a strong combina- 
tion for the defence of patent suits brought by 
the G. E. or any other combination is a foregone 
conclusion. 

KR XK * 
Tue Fort Clark, DL, Railway, in which the 


— Fee — — — 
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G. E. Company holds $177,000 of stock, has been 


allowed ten days in which to pay a claim of $297,- 
588.86. In default, a decree of sale will be is- 
sued, 

& & * 


GENERAL ELEO TRIO. 


Preparing the Public for Another False Statement. 


(From the Boston News Bureau.) 


A great deal has been heard about the patent account 
of the General Electric Company. As A matter of fact the 
so-called patent account is the item of patents and 
franchises $8,159,264," which has been unchanged since the 
organization of the General Electric Company, and its 
value at the present time has not been so seriously im- 
paired as the records of the patent department and law 
courts might lead one to believe, as the licenses and 
franchises from that account still pay the company abuut 
5 per cent., or 8400, 000, on its total capitalization, and in 
some years about 8500, 000 has been received. 

The last annual report of the General Electric Company 
showed a book value of $59 per share, including this patent 
and franchise account, whose valuation amounted to $26 
per share. Therefore at $37 per share (lowest price 
March 4 at 2574) General Electric was sold for $6 per share 
less than its book valuation with the entire patent and 
franchise account eliminated. This book value a year 
ago of $59 per share was after the revaluation which wiped 
off the company’s books $14,600,000. 


The foregoing is so peculiarly Coffinesque in 
ita tone that its authorship is unquestioned. 

It may be accepted as official notification that 
the $8,000,000 patent account is not to be scaled 
down in the forthcoming report. 

The statement that the item of $8,159,264 ‘‘ has 
been unchanged since the organization of the 
G. E. Company” is not entirely correct. 

The statement filed at the Stock Exchange May 
81, 1892, when the G. E. Company was organized, 
showed this account to be as follows: 


T; H. 2 „% % „eee „ee eee ee „ $888 854. 
T.-H. i Company 7 S 286,110.99 
8 rapan parn PE E E S 882,551.23 
Stock of 8 118 S Compan wher aad 9 3,828. 009. 28 
Stock of Sprague Electric Company . 00 


Total... „„ eeesenceseis eccene ees $5,463, 115.75 


The only value claimed for this stock was in the patents 
owned by the compantes. 


Eight months later, when every effort was con- 
sidered necessary to make a false showing in 
order to avert a collapse, this account had been 
marked up as follows for the first annual report: 


8 parenta. ‚•· q ... 4.9, 168.82 
a tae are „%%% é !'wÄhh 'ů 3.889.882. 07 

b. patents. d?dsener 580,748.68 

CCCCCCCCCCCCC tetas. eee aa seee $8, 150,264.02 


Thus, sitios these patents were decreasing 
in value rapidly, they have been marked up since 
the organization of the company just $2,696,- 
148.27. 

Since the issue of the last report the company 
has been beaten on two of its most valuable 
Latents—the feeder and main and Thomson 
regulator—and the lamp patent has expired by 
limitation. 

Perhaps the News Bureau does not know what 
the ‘‘royalties” are. We would suggest that, in 
order to prove Mr. Coffin’s case for him, our con- 
- temporary should call upon him for information 
showing how many Edison licensees are still 
handing over any proportion of their additional 
issues of stock, and how the total for the year 
1894 compared with the year 1898 or 1892. 

These increases of stock of Edison licensees 
are the only royalties worth considering in fixing 
the value of the patent account. 


& „ * 


The Best System Will Win. 
(From the New York Sun.) 


In therivalry between the electric and the steam rall- 
roads in Connecticut, the Legislature of the State ought 
to refrain from interference. If the electric lines are in- 
juring the business of the steam lines it must be because 
they enjoy economic advantages not possessed by the 
other. The cheaper and more serviceable of the two pow- 
ers will surely win in the end, whatever be the legislation 
enacted in regard to it. 


ELECTRICITY. 


A TALE WITH A MORAL. 


A few years ago two sturdy young farmers 
drove into the town of Eau Claire, Wis., to goto 
the circus. As usual the town was full—also 
most of the people. By afternoon, John and 
Bill had acquired two distinct varieties of jags. 
The former was quarrelsome, the latter happy as 
aking. Several times Bill interfered to save his 
friend when he was about to get into a fight. 
Finally there was trouble in earnest, and John 
was in it. Bill rushed in, grabbed his partner 
by the collar, and yanked him out. Then John 
struck Bill, and all was different. Bill landed 
with his right and left simultaneously, and John 
fell to the floor with Bill sitting on his wishbone, 
saying, as he finished the job: Strike me, will 
ye—biff-biff. I'm your friend, —— —- ye (biff- 
biff)—the best friend ye ever had (biff).” 

As Jack Bunsby would say, the bearings of this 
observation lie in the application of it. 

& XK * 

Tue Federal courts at Little Rock, Ark., are 
still busy with street railway litigation, and Mr. 
H. G. Allis is on deck to make it uncomfortable 
for his enemies. 

& K * 

WHERE, oh, where, is Mossback Westover? 
Has he been playing woodchuok during this long 
and dreary winter ? 

& & x 

A DIRECTOR of the G. E. Company who never 
has taken kindly to the methods adopted to get 
his name into the list, nor to the ‘‘ green goods” 
game which has been played on the public, has 
promised to ELECTRICITY a statement of his views 
just as soon as his official connection with the 
concern is ended. It is not a long time to wait, 
and we think we are safe in assuring our readers 
that we will present a clearer story of the enter- 
prise, with critical estimates of the men inter- 
ested, than has yetappeared. It will be authentic, 
discriminative and just. 

& XKR * 


We all know that rats desert a sinking ship, 
and ELEOTRIOITY knows that several gentlemen 
holding good positions in the G. E. Company 
are making other business arrangements. 

& & * 

Bronx the reform administration in Brooklyn 
complete their labors of purification they ought 
to call some of tbe G. E. hustlers in to tell what 
they know about railroad matters in that town. 
Of course some of them are in Europe —or else- 
where—but they can’t stay away forever. We 
wonder if there is any connection between their 
being in Europe and the matters referred to? 

& K * 

Tue St. Johnland lighting plant would be an- 
other nice job to investigate. Curtis & Dean 
might, under proper pressure, tell what they 
know of this. 

* XK * 

WE suppose that in the late negotiations be- 
tween the Westinghouse and G. E. companies 
the astute and brainy secretary of the latter com- 
pany has exercised a commanding influence. 

* & * 

Ir is not too much to suppose that Mr. H. M. 
Byllesby, who knows a good doal about the 
wrecking of the Northwest G. E., and who might 
be inclined to tell his story some day, will soon 
hold a high position in the G. E. Company. 

% Kk * 

Mr. OHARLES W. Price of the Electrical Re- 
view has been in the South for two weeks recu- 
perating after a severe attaok of the grip. 


& & * 
TER last number of the Electfical Review was 


the most interesting which our contemporary has 


issued in several months. 
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Tue G. E. Company now propose to accom- 
plish by slaughtering prioes what they failed to 
accomplish by years of litigation—clear the lamp 
field of all competitors. They will lose their 
money and their fight the same as before. 


& & * 
Was the Canadian Delegate There? 


The following clipping from the Canadian 
Electrical News for March will be read with 
some amusement by those who really attended 
the Cleveland Convention : 

There was a larger Canadian representation than usual 
at the National Electric Light Association Convention 
held in Cleveland on the 19th, 20th and 2ist of February. 
Among those who attended from Canada were Mesarg 
John Langton, Frederic Nicholls and J. K. Kammerer, of 
Toronto ; J. W. Taylor, Peterboro’; Frank Badger, Mont- 
morency, Que., and J. A. Corriveau. of Montreal. The 
total attendance at the Convention numbered about 
800. It was the first of the American Conventions that I 
had attended,” said one of the Canadian delegates, · and 
I was so disappointed that I am not in the least anxious to 
attend another. I had polished up my mental apparatus 
to the greatest possible degree, in anticipation of coming 
in contact with the brightest intellects of the continent. 
Judge of my surprise to find the discussions of the tamest 
character, and largely monopolized by sales agents of the 
various manufacturing companies for advertising pur- 
poses. One whole day was taken up with the discussion 
of the monocyclic system. I was surprised that the Pres- 
ident of the Association made no effort to limit the dis- 
cussion 80 as to allow time for the consideration of other 
subjects of general interest to the electrical fraternity. 
Mr. Nicholls’ paper on ‘ The Lighting of Large Cities,’ for 
example, received no discussion whatever. I consider 
that our Canadian Electrical Association can give the 
National Association pointers as to how to manage a suc- 
cessful Convention. The Canadian Association is notice- 
ably superior in point of the ability of its members to pre- 
sent intelligibly their views upon the subjects up for dis- 
cussion, and in their knowledge and observance of parlis- 
mentary practice.” 

We are sorry that the Canadian delegate was 
disappointed in the caliber of the intelleots with 
which he came in contact, and also in the char- 
acter of the discussions, which were not wild 
enough to meet his views. What did he expect 
—war paint, tomahawks, revolvers and bowie 
knives? But as to facts: he is so far astray as to 
lead to the supposition that he mistook the base- 
ment of the Hollenden for the Convention hall. 
As matters of fact, the discussions were not mo- 
nopolized by sales-agents; one whole day was 
not taken up in the disoussion of the monocyclic 
system, unless from 8 to 5:80 P. M. is called a 
whole day by Canadians, and Mr. Nicholls did 
not have a paper on Lighting of Large Cities 
—that was merely atopic for discussion. Un- 
fortunately, the discussion did not amount to 
much, but just wait until the Canadian Associa- 
tion meets. We can then get pointers as to how 
to conduct such things, and perhaps do better 
ourselves in the future. 


AT THE CROCKER-WHEELER 
FACTORY. 


The Crocker- Wheeler Electric Company works, 
near Ampere station, at East Orange, N. J., 
were partly destroyed by fire on Sunday 
last. Over $100,000 worth of motors and dy- 
namos, which were stored inthe main building, 
were ruined, together with about $50,000 worth 
of machinery. The total loss will amount to 
about $250,000. The eompany is insured. 

It was feared that the flames would spread to 
the office building, and all the books, drawings, 
etc., were removed. 

Two hundred men are thrown out of employ- 
ment by the fire. The company will-rebuild at 
once, and the stoppage in the business will be of 
brief duration. 


FIRE 


Correction. 


We were incorrect in reporting last week that 
Judge Beekman had set aside the attachment ob- 
tained by the New York Insulated Wire Com- 
pany against the Westinghouse Company's 
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property in this State in the action brought for 
balance claimed to be due on the World’s Fair 
contract. Messrs. Brayton Ives and Marcellus 
Hartley gave bond for $40,000 to secure the 
claim, pending final settlement. 


RECEPTION AT THE BROOKLYN EDI- 
SON STATION. 

That a central lighting station may be made 

a beneficent agency in other ways than that for 
which it was avowedly. constructed has nowhere 
founda happier illustration than i in the Brooklyn 
Edison station under the able management of 
Superintendent W. S. Barstow, President Ethan 
Allen Doty, and Secretary Royal O. Peabody. 
_ From the very start these gentlemen have re- 
alized: the potentiality for good which their 
station has placed in their hands, and they have 
been foremost in enlightening the minds of the 
community as they have been in illuminating its 
buildings: In them the cause of education has 
found a ready friend. 

When the enlargement of their establishment 
was decided on, the plans included a very unu- 
sual feature, viz., a large lecture room where ex- 
perimental demonstrations of electrical phenom- 
ena could be given from time to time as occasion 
‘offered. While this feature was primarily in- 
tended for the benefit of their employees, expe- 
rience has shown that it has by no means been 
limited in its accommodations to them. 

When the electrical section of the Brooklyn 
Institute was temporarily without a home, this 
lecture room with all the varied facilities of the 
great station was placed at its disposal. When, 
‘later, the Brooklyn Electrical Society was or- 
ganized, composed of earnest young men, who 
met around from house to house for the purpose 
of improving their electrical education, these 
‘gentlemen saw the germ of a good thing and en- 
couraged it in every way in their power. They 
took them in and gave them a home in this same 
lecture room until the society became strong 
enough to make a home for itself, and when the 
new quarters were procured gave many evidences 
of their continued interest in the shape of equip- 
ment of their new laboratory. 

Last week the Edison Company inaugurated a 
new step in the educational scheme by which its 
‘benefits were extended more directly to the 
general public than had previously been possible. 
The new step consisted in affording to the public 
an opportunity of seeing not only one of the 
very finest electrical stations in the land, but 
‘also the manifold and varied applications of the 
electric current to the usesand comfort of man. 
~ To the average layman the interior of an elec- 
tric light station is a terra incognita; it is the 
abode of mystery through whose portals he may 
not pass. There is usually no open sesame to 
these portals, but last week this was afforded by 
handsomely engraved invitation cards sent for 
Wednesday evening by the officers of the com- 
‘pany to their friends and patrons, and for Thurs- 
day evening by the employees to their circle of 
immediate friends and admirers. On the first 
occasion the officers as hosts were ably assisted 
by their employees, and on the second the em- 
ployees as hosts were as ably assisted by the 
officers. 

The mere opportunity to visit the station would 
have been sufficient to call out a large attend- 
ance, but on this occasion it had been an- 
nounced that among the specialties on exhibition 
there would be the following: Electric piano, 
electric ice-making, electric cooking, electric 
motors, electric pumps, electric dumb-waiter, 
electric medical apparatus, electric forge, illus- 
trations of the street lighting system; and from 
before 8 P. M. until 11 the throng of ladies and 
gentlemen continued almost undiminished in 
numbers. 


ELECTRICITY. 


The Otis electric elevator carried the expectant 
visitors to the third floor, where the opera- 
ting offices of the company, brilliantly 
lighted, were open for inspection. In some of 
these the various testing and measuring instru- 
ments used by the electrician were exhibited 
and their mysteries explained by untiring young 
gentlemen. In another room the endeavor was 
made to make clear to the customer the beauty 
and infallibility of the electric meter by which 
his bills are rendered. monthly, and the delicacy 
of the chemical balance by which the deposited 
zinc was weighed was illustrated by a charming 
young lady to the crowds that gathered around 
her. 

In. the passageway leading to the lecture 
room had been erected a narrow platform upon 
which were shown electrical curling-irons for the 
ladies, radiators and cooking utensils, goose- 
irons, glue-pots, etc., etc., illustrating the sdap- 
tation of electricity to the domestic arts of heat- 
ing and cooking, electric motors of the Lun- 
dell, Crocker-Wheeler and C & C types, 
illustrative of the application of the current to 
power; and in this connection was shown a 
Quimby electric elevator pump, which consisted 
of a combined electric motor and rotary pump, 
forcing water into a small glass tank near the 
ceiling. The complete apparatus, including au- 
tomatic switching apparatus and all, just as it is 
installed in connection with the ordinary hy- 
draulic elevator, was shown in miniature in 
operation. 

Above these exhibits, along the wall, were 
shown a profusion of the latest designs of incan- 
descent lamps and shades, in colors, frosted and 
clear, illustrating the artistic adaptation of the 
electric light. 

Passing into the lecture room, the first exhibit 
to meet the eye was the mechanism of a full-size 
electric elevator of the well-known A. B. See 
Manufacturing Company's type. This, having all 
its working parts exposed to view, proved per- 
haps more interesting to the electrical engineer 
than to the layman, but the extreme ease with 
which its every motion was controlled by the 
attendant could not fail to attract the attention 
of even the layman, and its great simplicity and 
economy were manifest to all. 

Next in order were two extensive exhibits of 
electro-therapeutical appliances showing the be- 
nign applications of the electrical current to the 
healing art. These exhibits were made by the 
Monarch Company and Messrs. J. C. Vetter & 
Company. 

Electric cooking was prastibally illustrated 
along the south wall of the room, where Mrs. 
Lempke showed the roasting of meats and the 
baking of cakes to a most appreciative audience. 

In another corner of the room was the electric 
piano, whose keys, touched by unseen hands, 
gave forth classical as well as popular strains to 
the admiration of all. present. We noticed 
among the most attentive listeners around this 
piano an unusually large proportion of young 
ladies—doubtless from the Packer Institute. 
Probably these were thinking how beneficent 
the mission of electricity would be if only elec- 
trical pianos could be made to do their prac- 
tising for them at the Institute. 


Passing down a narrow iron stairway, the vis- 
itors were ushered upon the regulating gallery of 
the power room. Here a birdseye view was had 
of the great engines and dynamos and other 
mechanisms that are essential to the production 
of the electrical current, and to many this was 
the most marvelous sight of the evening. In the 
gallery itself was the long, silent distributing 
switchboard, by which the currents in all parts 
of the city are*controlled, with its accessories, 
the rheostats and indicating instruments. 
Below—so far down that it almost made one 
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dizzy to look at them—were the two great engines 
of 1,500 H. P. each, with their dynamos, nearly 
as silent as the switchboard itself yet sending 
out thrills over miles and miles of wire into 
every precinct of Brooklyn as well as providing 
current for the wonderful applications just wit- 
nessed. 

And yet one more thing was best seen from 
this gallery the great 15-ton electric traveling 
crane, erected by the Morgan Engineering Com- 
pany of Alliance, Ohio. 

This spanning the great power hall, nearly 65 
feet in length, traveled the whole length of 100 
feet, and on its own surface bore a carriage 
or buggy which traversed it longitudinally. 
Suspended from the center of this great span, in 
a little cab hanging in mid air, 30 or 40 feet from 
the floor, stood the motor man, who by pulling 
this lever or that directed this mighty mechan- 
ism so that the hoisting apparatus could be 
brought over any piece of machinery on the 
floor. It was by means of this great crane that 
‘the enormous engines and dynamos were lifted as 
a mother does a child and placed in their present 
position. It is by means of this crane that they 
will be taken apart should they at any time re- 
quire repair, and it will be by means of this same 
mechanism that other great engines and dy- 
namos will be installed when the rapidly increas- 
ing demands for current render them necessary. 

Descending from the gallery to the ground 
fioor, the visitors passed by the great dynamos 
and engines, and thence to the open space nut 
yet required by the demands on the station. 
Here was viewed a small refrigerating apparatus 
erected by the De La Vergne Refrigerating Ma- 
chine Company—this, too, operated by an elec- 
tric motor; hence indirectly they saw the pro- 
cess of manufacturing ice by electricity. As if 
to add contrast to the uses of electricity, side by 
side with the ice machine was exhibited the 
waterpail forge, fully described some months 


ago in Exgorriciry. Here the anomalous con- 


dition was observed of raising iron bars toa 


‘welding heat by simply immersing them in a 


pail of water. 
Nearby were shown and explained the Edison 


-conduit system, by which all of the electrical 


currents from this station are distributed over 


Brooklyn, and also the time mechanism em- 


ployed in the new ornamental arc lampposts, by 
which, on somewhat the tame principle as the 
alarm clock, the lamps may be turned on or off 
at any predetermined hour. 

From this last inspection the visitors passed 
out into the street if they so desired, but many 
returned by the electric elevator to the third 
floor and inspected again the interesting 
features which they had first seen. 

This occasion was one for mutual congratu- 
lations—for congratulation among the residents 
of Brooklyn that they had had the opportunity 
of witnessing such a comprehensive display of 
the possibilities of electricity, among the Brook- 


lyn Edison Company that their efforts were so 


highly appreciated by such an intelligent oon- 
stituency. 


A Hollander has invented a process of steriliz- 
ing milk by subjecting it to the passage of an al- 
ternating electric current. All micro-organisms 
taken up by the milk from the air, etc., are per- 
manently destroyed by the electric current. This 
germ-killing quality of the electric current does 
not hurt the milk, but a longer experience only 
will teach us whether this system can be applied 
to large quantities with the proper result. 


The Faraday medal of the Chemical Society 


‘of London has been conferred upon Lord Ray- 


leigh in recognition of the investigation which 
has led to the discovery of argon. The previous 
recipients of the medal are Dumas, Canizzarro, 
Wurtz, Helmholtz and Mendelejeff. 
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Fre. 1.— WSsTINROUSW Eusoratc AND MANUFACTURING ComPANY’s PLANT, BRINTON, PA. 


The Tesla Two-Phase System. 


Extensive Use at the W Westinghouse Works, 
Brinton. 


The New Plant Fully Equipped with Alteraating- 
Current Apparatus—The Most Important Installation 
Thus Far Attempted. 


BY NELSON W. PERRY, I. M 


For many years it was a matter of reproach to 
the electrical industry that the manufacturers of 
electrical apparatus who zealously urged its adop- 
tion in all other industries failed to use it in their 
own. While recommending their wares to others 
they used them not themselves, except in a few 
isolated cases where small electrical apparatus 
was erected in the works to show to prospective 
purchasers that it would run under favorable cir- 
cumstances. On the conservative business man 
the claims of superior economy, efficiency and 
convenience made for electrical methods pro- 
duced rather the opposite effect to that intended 
when he saw inthese great establishments the 
same. methods in vogue which their proprietors 
were urging him to discard in his own. 

Gradually, however, things changed, and the 
electrical manufacturer began himself to follow 
the advice which he had so long been giving to 
others. , 

Direct current methods are the oldest, com- 
mercially speaking at least, and first reached a 
perfection leaving little to be desired; and for 
some years past several of our largest electrical 
companies have been distributing power through- 
out their works by electrical means instead of by 
long belts and shafting, and have driven almost 
all of their tools either directly from direct cur- 
rent motors or from short lines of shafting driven 
locally in the same way. 

Next in point of time came the simple alternat- 
ing current which seemed to present possibilities 
for the future which would relegate direct cur- 
rent practice to the rear. For incandescent light- 
ing purposes and long distance transmission 
per se it seomed all-sufficient almost from the 

invention of Gaulard and Gibbs, but for motor 
service. it proved inadequate to the demands, 
Early in the history of the art alternating cur- 
rent motors of good efficiency had been con- 
structed, which, when once brought up to speed, 
would do good work, but from that day to this, 
notwithstanding the persistent efforts of the best 


talent, a simple alternating current motor that 
could be started and stopped and reversed while 
under load, and thus fulfil all the requirements 
of commercial practice, has not been built. 

From time to time claims have been made that 
this has been accomplished, but the test has 
never verified the promise. Not until the in- 
vention of the polyphase motor by Nikola Tesla, 
in which two or more simple alternating currents 
differing in phase were employed, was the alter- 
nating current adapted to the demands of com- 
mercial power practice. 

Although Tesla's seven earliest patents were is- 
sued on May 1, 1888. followed by four others dur- 
ing the same year, the value of the polyphase sys- 
tem was not generally realized until 1891, when 
the Frankfort-Lauffen experiment attracted 
world-wide attention to its merits. Both before 
and since that date, however, many modifications 
of Tesla’s method had sprung into existence 


NIKOLA TELA. f 
whose olaims for utility were strongly urged by 
their respective promoters, and the history of the 
direct current method from the manufacturer’s 


standpoint was repeated. Although extraordi- 


nary claims were advanced for these systems, 
and latterly numerous successful installations 
had been made, the manufacturer himself neg- 
lected them in the equipment of his own shop. 
With one or two exceptions, while the manufac- 
turer of alternating current apparatus equipped 
his factory with electrical power apparatus, it 
was of the direct current type, which his own 
wares were professedly intended to supplant by 
reason of their superiority. 

There were often more or less valid reasons 
for this seeming inconsistency, but the public 
knew them not, and from this circumstance, per- 
hape, more than any other has looked upon 
polyphase systems with lack of confidence, if 
not suspicion. 

The greatest difficulty that the manufacturer 
has had to contend with in replacing an estab- 
lished system by a new one, has been to adapt 
the speeds of the new motors to the old pulley 
relations—either this had to be done or the pul- 
ley relations had to be adapted to the new motor 
speeds, either of which would involve an ex- 
pense scarcely warranted by the results. 


But when the Westinghouse Electric and Manu- 
facturing Company began eqaipping their mag- 
nificent new works at East Pittsburg they were 
hampered by neither of these considerations, and 
were left entirely free to choose that system 
which they thought promised the best results. 
This cor pany being the owners of all the Tesla 
polyphase patents, had for years been recom- 
mending the system to their patrons as univer- 
sally applicable for general power distribution; 
and they have given evidence of their faith in 
the system by equipping their new works 
throughout with it. 


This plant, which is now described for the first 
time, though not yet complete, forms the most 
interesting installation of polyphase apparatus 
thus far made, for several reasons. In the first 
place, the same type of apparatus, the same 
method of distribution and the same frequency 
of alternation of current (3,000 per minute) are 
employed as are to be used at Niagara. Its suffi- 
ciency for all the multifarious demands of these 
large works is therefore a demonstration of its 
sufficiency for all the demands that can be made 
upon it at Niagara. Furthermore, it is the first 
practical demonstration of this on a sufficiently ex- 
tended scale tosettle the matter beyond question. 
In the second place it is the first demonstration 
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on a practical scale of the system to machinery 
and work of the greatest heterogeneity and se- 
verity of exactions and as aforerunner of the Ni- 
agara project will serve as an object lesson of the 
_ greatest value and do more to rapidly advance 
the great industrial progress in and around Niag- 
ara, which has to depend upon this very system, 
than almost any other agency. 

Although anticipating a little, it may be well, 
in order to convey an idea of the variety of ser- 


500 H. P 


vice that this system is supplying in the Westing- 
house works, to catalogue the apparatus it is now 
driving. 


PRESENT INSTALLATION. 


Main Machinery Building, 754 feet long by 285 
feet wide. 
SMALL GENERATOR DEPARTMENT—MACHINES BE- 
tow 100 H. P. 
Ground Floor— 


Two 40 h. p. motors each, driving planers, drill presses, 
lathes, etc., to the number of about 100 machines. 


Galleries— 


One 80 h. p., driving about 40 screw machines of various 
sizes. 

Two 30 h. p. each driving 40 tools of various kinds in Too 
Department. 

One 40h. p. driving about 40 tools of various sizes in 
Commutator Department. 

One 20 h. p. driving about 25 or 80 tools in Brush-holder 
Department. 

One 30 h. p. driving about 60 tools in Controller Depart- 
ment. 

One 20 h. p. driving about 15 tools in Converter Depart- 
ment. 

One 20 h. p. driving 15 punches and various tools in Mica 
Department. 

Four 20 b. p. driving 200 winding lathes. 

Six 40 h. p. driving fans for heating. 


Making 20 motors of an aggregate of 620 h. p. 
already installed in this building. 

There still remain to be installed in this 
building the following motors: 


One 30 h. p. to drive 8 Ingersoll milling machines. 

Two 90 h. p. in Railway Motor Armature Department, 
each of which will drive some 40 tools, lathes, etc. 

One 15 h. p. in Motor Armature Winding Department. 

Two 30 h. p. in Motor Machinery Department, each driv- 
ing some 80 heavy tools, boring mills, lathes, drills, etc. 

One 80 h. p. to drive 8 boring mills, one 122 irch by 35 
Inch lathe, two 72 inch radial drills, two large planers. 

One 30 h. p. to operate planers, boring mills and drill 
presses. 


Three 20 h. p. to drive large planers, boring mills, drill 
press and lathes. 

Two 500 h. p. in General Testing Room. 

One 75h. p., one 60 h. p., one 40 h. p. in the Detail Test- 
ing Room. 


Some of this machinery, together with the 
elevator and traveling cranes, is already installed 
and being temporarily driven by direct current 
apparatus, but it is intended to supplant all these 
by two-phase apparatus. 


— 
age 
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Units. 
WAREHOUSE, 76 FEET X 754 FEET. 
Motors already installed | 


Four 20 h. p., each driving some 40 tools. 
Two 80 h. p., each driving some 45 tools. 
Two 40 h. p., each driving fans for heating purposes. 


Making 8 motors of 220 h. p. 
CARPENTER AND CABINET SHOP, 192 FEET X 60 FEET. 


100 h. p. in small units, all direct current at 
present, but to be replaced with two-phase mo- 
tors. 

BLACKSMITH SHOP, 242 FEET X 82.6 FEET. 


TWO 20 h. p., on exhaust fans. 

Two 10 h. p., on pressure fans. 

One 20 h. p., driving two large shears and punches and 5 
smaller tools. 


Total—5 motors of 80 h. p. 
POWER HOUSE, 206 FEET X 76 FEET. 
At present this contains— 


Two 500 h. p. direct connected alternating current (two- 
phase) and two 500 h. p. direct connected direct current 
machines. 

The full complement will be 8 units of 500 h. p. 
each of each kind. 


PUNOH SHOP, 258 FEET X 76 FEET. 

Two 80 h. p., each driving 40 odd punching machines. 

Recapitulating, we find that there are at pres- 
ent installed and in operation 87 alternating cur- 
rent motors of an aggregate capacity of 980 h. p. 
There are yet to be installed 16 more of a capacity 
of 1,890 h. p., besides several hundred horse- 
power direct current motors now installed to be 
replaced by two-phase alternate current motors. 


It will be seen from this catalogue that the new 
plant constitutes by far the largest installation of 
polyphase motors that has heretofore ever been 
attempted and that these motors are doing al- 
most every conceivable class of service except 
electrolytic work. In addition to this, all of the 


lights, both arc and incandescent, for the whole 
establishment are supplied from the alternating 
current circuits, thus realizing on a most ex- 
tended practical scale all the promises held out 
by the attractive ‘‘transmission of power” ex- 
hibit by this company at the World’s Fair, and 
constituting this by far the most interesting plant 
anywhere in operation at the present time. 


DESCRIPTION OF THE PLANT. 


The site of the Westinghouse Electric & Manu- 
facturing Company’s new shops, which has been 
christened East Pittsburg, is 12 miles from 
Pittsburg, on the Pennsylvania Railroad. The 
buildings at present erected and occupied are 
seven in number, and in the order of size are the 
main machine shop, warehouse, punch shop, 
blacksmith shop, power house, carpenter shop, 
and temporary brass foundry. All of these are 
substantial brick buildings except the carpenter 
shop and the brass foundry, which are of corru- 
gated iron. 


THE MAIN MACHINE SHOP. 

This, by far the largest, covers an area of 754 
feet by 231 feet 6 inches, and is divided hy the 
roof lines longitudinally into three aisles, each 
754 feet long and each traversed throughout its 
whole length by railroad tracks connecting with 
the main line of the Pennsylvania Railroad. The 
main aisle is unbroken from fioor to roof and 
traversed throughout its length by a 80-ton eles- 
tric crane. Here all the heavy machine work 
and large generator erecting is carried on. The 
side aisles are both divided midway of their 
height hy floors, under which in each case is a 10- 
ton electric cxane with a 754-foot runway. 

On the ground floor of the north aisle are lo- 
cated the motor armature winding, fitting, end 
assembling departments and storerooms, and in 
the south aisle are found the small generator 
department, small generator armature winding 
and assembling departments and more store- 
rooms, and the entire eastern quarter of the three 
aisles as general testing rooms for the classes of 
work done in their respective western portions, 

On the second floor of the north wing, begin- 
ning at the west and going east, are the screw 
department, tool and storeroom, brush-holder 
department and railway equipment room), and 
similarly situated in the south wing are th) Wire 
storeroom, winding and insulation departilent, 
mica department, detail testing room and von- 
verter department. 

Each of these longitudinal seotions of Ò 
building is traversed by line shafting divide 
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into numerous sections, each of which is belted 
to an individual two-phase motor situated on the 
floor, and from which are belted the various tcols 
and machines already enumerated. This plan of 
transmission from motor to tool is observed 
throughout the various buildings and need not 
be again referred to. It may also be stated here 
that with the exception of three small steam 
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5 for copper forging, in the blackpmith 
shop, every piece of machinery in the establish- 
ment is electrically driven. 


THE WAREHOUSE. 
Directly south of the machine shop is a build- 
ing of equal length, but only 76 feet 2 inches 
broad, whose entire first floor is occupied asa 
warehouse, in which all finished and returned 
material is stored for further disposal. For the 
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handling of this material there are two 10 ton 
electric cranes with runways extending the entire 

length of the building. 

The second floor is connected by five bridges 
with the sécond floor of the south wing of the 
machine shop thus practically making the two 
one. The west end of this fioor is devoted to the 
general offices of the administrative, engineering 
and draughting departments and the eastern end 
to the instrument department, including meter, 
aro lamp and switchboard equipments. l 


THE POWER HOUSE. 
East of the warehouse, and separated from it 


by a passageway 52 feet wide, is the power 


house. This is 206 feet long by 76 feet 2 inches 
wide, and devoted in its western part to the en- 
gines and dynamos and two hand-operated over- 
head cranes and in its eastern part to the boilers. 
The latter are Pierpoint boilers of 2,500 h. p., 
and there is room for an equal number more. 
These boilers are equipped with the Roney me- 
chanical stoker. The fuel is delivered from cars 
on an elevated track direct into large iron hop- 
pers from which it descends as needed to the 
grates without manual handling of any sort. The 
present engine and dynamo equipment consists 
of two 500 h. p. Westinghouse compound engines 
directly connected by means of two standard 
Westinghouse flexible couplings to two 500 h. p. 
two-phase Tesla generators, and two similar en- 
gines connected in the same waz to two 500 volt 
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multipolar direct current generators. The 
foundations are all ready for one more 500 h. p. 
unit of each kind. 


PUNCH SHOP. 
Fifty feet to the east of the power house and 


on the same linesis the punch shop, 258 feet 
long by 76 feet 2 inches wide. Upon the 
ground floor are the shearing and heavy 
punching machines, and storage for sheet 
iron. In the extreme east end are the annealing 
ovens, The second story is devoted exclusively 
to the machines for punching armature disks, 


converter and other shapes for laminated struc- 
tures. 

Running along the north fronts of the ware- 
house, power house and punch shop is a surface 
railroad track connecting with the Pennsylvania 
Railroad’s main line, and along the south walls 
an elevated track by which shipments to and 
from the second stories of the buildings are 
made. 

TEMPORARY BRASS FOUNDRY. | 

Just north of the punch shop isa one-story 
corrugated iron building, 40 feet by 242 feet, 
used as a brass foundry, and north of this is the 


BLACKSMITH SHOP. 


This is a substantial brick building covering 


an area of 242 feet by 82 feet 6 inches, These 
last three buildings complete the extreme 
eastern tier of buildings, as do the machine shop 
and warehouse the western. 


Through the center of the building runs a 


track for local transportation purposes. There 
are already erected and in operation within this 
building twenty-five forge fires, and there are 
fifteen more to be installed. The blast for these 
forges is supplied by two 10 h. p. two-phase mo- 
tors. Over each fire is suspended a large sheet- 
iron hood to collect the smoke and other 
products of combustion, and these are connected 
with a system of flues in which a strong draft is 
created by exhaust fans operated by two 20 
h..p. Tesla motors. There are also two large 
Allstatter combined shears and punches and 
some smaller tools operated by one 20 h. p. 
motor. Besides these there are three small 
steam hammers for forging copper bars of the 
largest size used in dynamoconstruction. 
CARPENTER SHOP. 7 


The carpenter shop, 60 by 192 feet, lying east 
of the machine shop, isa one-story corrugated 
iron building, fully equipped for the purpose. In 
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the 65 feet space separating the machine shop 
from the warehouse is located the 


COIL-BAKING AND OIL STORAGE HOUSE, 


which is a small brick building, 182 feet 10 
inches long by 27 feet 4 inches wide, devoted to 
the purposes indicated in its name. On the roof 
of this has been constructed a light, airy room in 
which the thousands of blue prints used by this 
great establishment are prepared. 

( To be continued.) 


Personal. 


Mr. W. A. Stadelman, a gentleman who is 
pleasantly remembered by a good many people 
in the trade through his former connection with 
the Sprague Company, is now established in the 
Havemeyer Building as New York agent for the 
Elwell-Parker Company and the Brown Hoist- 
ing and Conveying Company of Cleveland. 
These companies have a first-c line of appa- 
ratus to offer the public, and we look fora large 
increase in their business through the New York 
office. Mr. Stadelman, it will be remembered, 
distinguished himself at the time of the Cape 
May Convention by saving from drowning a 
young lady who had been carried beyond the lines 
while in bathing. 


Mr. J. H. Rhotehamel, president of the Colum- 
bia Incandescent Lamp Company, has been in 
the city for several days. 

Mr. F. 8. Terry of the Sunbeam Lamp Co., 
Chicago, is in New York this week. 


A PIONEER IN ELECTRICITY : 


Sir Francis Ronalds, F. R. S. 


BY JOHN SYME. 

[The following piece of history, originally 
published in our English contemporary, Light- 
ning (September 1 and 8, 1892), has been repub- 
lished in pamphlet form by Messrs. Simpkins, 
Marshall, Hamilton, Kent & Co., Limited, Lon- 
don, and will be of interest to those of our read- 
ers who have followed the articles already pub- 
lished in ELECTRICITY on the early aad of the 
telegraph.—Ep. ] | 


Wheatstone and Cooke in England and Morse 
in the United States receive the popular honors, 
and in their generation received the substantial 
rewards due to men who first on the largest scale 
demonstrated to the public satisfaction the utility 
and practicability of the working of the electric 
telegraph. Their labors entitle them to honor. 
No material reward could ever adequately repay 
them for the benefits which they have conferred 
on humanity by their discoveries. 

But many men of science, in patience, in hu- 
mility, with many a vision floating before them 
of -what was coming, had laboriously plowed 
and sowed in the field in which these distinguished 
and, as the world reckons it, more fortunate men 
ultimately reaped the harvest. The labors, suc- 
cessful experiments as well as failures, of these 
earlier workers are apt to be wholly forgotten; 
but they were none the less necessary in the 
evolution of the invention which long ago . revo- 
lutionized modern commerce, which may be said 


to have created the modern newspaper, and which 
links together the nations of the world. 


Of these pioneers, who for love of science de- 
voted their lives to it, none more richly deserves 
a niche in the corner of the Temple of Fame de- 
voted to electrical progress than the venerable 
man, Sir Francis Ronalds, F. R. 8. Ronalds had 
not the practical businesslike qualities—what in 
common parlance is nowadays known as push“ 
—but a comparison of dates will clearly show 
that twenty years before Wheatstone and Cooke 
or Morse had patented their improvements in the 
telegraph, indeed while the first two were re- 
spectively lads of 12 and 14 years of age, Ronalds 
had sent messages over eight miles of overhead 
wire of his own construction, and had laid and 
worked a serviceable underground line of tele- 
graph of sufficient length to demonstrate the 
practicability of communication by telegraph be- 
tween long distances. 

Details of the construction and working of 
these lines are given in an interesting and now 
somewhat rare little volume entitled “ Descrip- 
tions of an Electrical Telegraph and of Some 
Other Electrical Apparatus,” published in 1828— 
i. e., fourteen years before Wheatstone and 
Cooke patented the improvements with which 
their names are identified. Plates I and II 
are from the careful drawings which appear 
in that little volume illustrative of Ronalds's 
methods. The experimental line, overhead wires 
eight miles long, was erected in the year 1816 
(‘‘ amid many scofts and jeers and a few imputa- 
tions of insanity,” says Ronalds pathetically in a 
letter to a friend which now lies before me) in 
the garden of the house at Hammersmith now 
occupied by Mr. William Morris, the distinguished 
poet and well-known Socialist, the house being 
in 1816 occupied by Ronalds. Quite recently a 
plain tablet, or inscribed slab, commemorating 
the fact that in this garden the first message 
on any wire of really considerable length was 
successfully sent, has been placed with the con- 
sent of Mr. Morris on one of the walls of his 
house. 

In Ronalds’s essay, Descriptions of an Eleo- 
trical Telegraph,” published in 1828 (and the date 
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is important), he describes his overhead wire as 
follows: Upon a lawn or grass-plot at Ham- 
mersmith I erected two strong frames of wood, A 
and B, Plate I, at the distance of twenty yards 
from each other, and each containing nineteen 
horizontal bars. To each bar were attached 
thirty-seven hooks, and to the hooks were ap- 
plied as many silken cords, which supported a 
small iron wire (by these means well insulated), 
which (making its inflexions at the points of sup- 
port) composed in one continuous length a dis- 
tance of rather more than eight miles. When a 
Oanton’s pith ball electrometer was connected 
with each extremity of this wire, D and E, and it 
was charged by a Leyden jar, F, both electrome- 
ters appeared to diverge suddenly at the same 
moment; and when the wire was discharged, by 
being touched with the hand, both electrometers 
appeared to collapse as suddenly. . . . When 
the spark was compelled to pass through the gas 
pistols, C, and anyone closed his eyes, it was im- 
possible to distinguish more than one explosion, 
although both pistols were discharged.” He was 
thus able to demonstrate to three of the senses— 
sight, feeling and hearing—that through eight 
miles of wire there could be practically instanta- 
neous transmission of electric signs. (See Plate I.) 


His next step was to dig a trench in the same 
garden 525 feet long and 4 feet deep. In this,” 
again to quote his essay of 1828, ‘‘ was laid a 
trough of wood, 2 inches square, well lined in 
_ the inside and out with pitch, and within this 
trough thick glass tubes were placed, through 
which the wire ran.” Plate Il, Fig. 1, shows a 
section of the trough, tubes and wire, from which 
it will be seen that the different lengths of tube 
did not touch each other, but that at each joint, 
or rather interval, other short tubes were placed, 
of just sufficient caliber to admit the ends of the 
long ones, together with a little soft wax, which 
effectually excluded any moisture from insinuat- 
ing itself between them, and also allowed a little 
play or motion for the contraction and expansion 
which variations of temperature produced. For 
in the first attempts, when hard cement was used, 
the tubes were apt to break with changes of tem- 
perature. ‘The trough was then covered with 
pieces of wood, screwed upon it while the pitch 
was hot; they also were well covered with pitch, 
and the earth then thrown into the trench again.” 

His method of reciprocal communication was 
thus devised: ‘‘A light, circular brass plate, 
divided into twenty equal parts, was fixed upon 
the seconds-arbor of a clock which beat dead 
seconds. Each division was marked by a figure, 
a letter and a preparatory sign. The figures were 
divided into two series, from one to ten, and the 
letters were arranged alphabetically, leaving out 
J, Q. U, W, X and Z. Before or over this disk 
was fixed another brass plate 
an aperture of such dimensions that, whilst the 
other disk was oarried round by the motion of 
the clock, only one of the signs upon it could be 
seen through the aperture at the same time. In 
front of this pair of plates was suspended an 
electrometer of Canton’s pith balls from a wire 
which was insulated, communicating with a 
cylindric electrical machine of only six inches 
diameter and with the above described buried 
wire.“ A second electrometer and clock were 
placed at the other end of the buried wire ad- 
justed to go as nearly as possible synchronically 
with the first. ‘‘ When the wire was charged by 
the machine at either end the electrometers at 
both ends diverged; when it was discharged sud- 
denly at either station they both collapsed at the 
same instant; and when it was discharged at the 
moment when a given letter, figure and sign on 
the lower plate of one clock appeared in view 
through the aperture, the same figure, letter and 
sign appeared also in view at the other clock; 
and that by such discharges of the wire at one 


which had 


station, and by noting down the letters, figures 
or signs in view at the other, any required words 
could be spelt and figures transmitted.” 

Ronalds thereafter proceeds to suggest a code 
or telegraphic dictionary of great ingenuity to 
economize both time and discharges; and sug- 
gested sundry methods by which injury to a 
damaged wire could be successfully and readily 
located. : 

Much of the essay is occupied with popular ob- 
jections to the introduction of the telegraph, 
difficulties which experience long ago has proved 
to be baseless. One objection in these early 
days frequently raised was the liability of the 
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subterranean wires to be injured by an enemy or 
by mischievously disposed persons. After con- 
sidering various practical methods of meeting 
this danger Ronalds quaintly says: ‘‘ If they still 
succeed in breaking the communication by these 
means, hang them if you can catch them, damn 
them if you cannot, and mend it immediately in 
both cases.” 

He also in this essay predicts with extraordi- 
nary foresight the immeasurable public utility to 
which the electric telegraph may be applied. Why 
should not our kings hold councils at Brighton 
with their ministers in London? Why should 
not our Government govern at Portsmouth al- 
most as promptly asin Downing Street? Why 
should our defaulters escape by default of our 
foggy climate ? Let us have electrical conver- 
sazione offices communicating with each other all 
over the kingdom.” 

This, it must be remembered, was written when 
the sprawling arms of the semaphore were the 
swiftest messengers of news in public use, how- 
ever urgent the occasion. 

One of the stations of this garden line of wire 
(the longest, if not actually the first which up to 
that time had been seen in England) was situated 
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PLATE II. 
in a room over Ronalds’s stable, and the other at 


the end of the garden in a tool-house. Tbe wire 


was buried under the gravel walk. Nearly half 
a century later there was dug up in the Hammer- 
smith garden several yards of copper wire, a 
glass tube with the oopper wire in it, and one of 
the joints with a short glass tube; the wooden 
trough and pitch had become almost as hard as 
drain-tile. It seemsa pity that this interesting 
relic, which on being found was placed in the 
Pavilion Museum at Brighton and was later in the 
possession of Mr. L. Olark, M. I. C. E., along 


with the original dial-plates used by Ronalds, 

both of which were procurable, did not find a 
place on the stand devoted to historic relics of 
the progress of the science at the Electrical Ex- 

hibition at the Crystal Palace in 1892. Ronalde’s 
wire and dial-plates were in active work, as we 
have said, in 1816; whereas the earliest exhibit at 
the Crystal Palace was Cooke and Wheatstone’s 


- needle instrument of 1887. 


The most advanced ideasin science of one gen- 
eration often become the commonplaces of the 
next. Sir F. Ronalds’s methods have been, of 
course, greatly improved by his successors in the 
same field, but to him belongs the honor of being 
one of the most noteworthy pioneers in the 
science that, since his early labors, has revolu- 
tionized modern life. 

His experimental eight-mile overhead wire and 


his underground telegraph had proved not 


merely the possibility but the practicability of 
sending messages over long distances as early a8 
1816; while Wheatstone and Cooke’s apparatus 
was not patented until 1887. 

It is rather a curious fact that Sir W. F. Cooke's 
father was a surgeon living at Brentford at the 
date of Ronalds's residence and experiments at 
Hammersmith, and that Ronalds ahowed him -und 
explained minutely to him the working of his 
telegraph. In the controversy which sprung up 
between Cooke and Wheatstone in 1854 as to the 
invention of the electric telegraph, Wheatstone 
says: Mr. Cooke's principle (the principle of re- 
ciprocal communication) was no novelty, . . . 
having been developed completely and effectively 
by Mr. Ronalds in his telegraph, the description 
of which was published as early as 1828.” There 
is good evidence also that Wheatstone himself as 
a lad of 15 was present at some of the principal 
experiments in the garden at Hammersmith. 

It is not, of course, here sought to assert that 
Cooke and Wheatstone were not men of great 
original ability and deserved the honor which 
they lived to enjoy in vonnection with their la- 
bors, but it is contended that Ronalds paved the 
way for them. His ideas were in the atmos- 
phere. Ronalds described his invention, as we 
have stated, but Le never took outa patent. It 
was not unt.! 1887 that a patent was granted to 
Wheatsto- e and Cooke for “improvements in 
giving signals and for sounding alarms in distant 
places by means of electric ourrents transmitted 
through metallic circuits.” 

England's most rapid method of getting public 
news from distant places in the days while Ro- 
nalds was quietly at work in the Hammersmith 
garden, was,as I have said, by the semaphore, 
an arrangement at once costly and clumsy. In 
fogs, and at night, no communication could be 
sent. Mr. Frost, librarian to the Society of 
Telegraph Engineers, states that during three 


Fears the semaphore from the Admiralty could 


not be used, owing to atmospheric disturbances, - 
on 828 days, and that the annual cost for the work- 
ing of the semaphore between London and 
Portsmouth alone was £2,000. 

Ronalds, conscious of the public importance ef 
his invention, offered it tothe Government of the 
day. Mr. Frost, in his short sketch of Ronalds 
which forms the introduction to the Ronalds 
Library Catalogue, publishes the correspondence. , 


- It is certainly interesting and instructive, giving 


a little insight, on the one hand, to the character | 
of Ronalds, and, on the other, a glimpse of the 
crass dullness and incapacity of the official mind 
to grasp the fact that the world is moving. 
Ronalds sent the following note to Lord Mel- 
ville, then First Lord of the Admiralty: -© - 
„Mr. Ronalds presents his respectful compli- © 
ments to Lord Melville, and takes the liberty of 
soliciting his Lordship’s attention to a mode of 
conveying telegraphic intelligence with great 
rapidity, accuracy and certainty, in all states of | 
the atmosphere, either at night or in the day, and 
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at small expense, which has ocourred to him 
whilst pursuing some electrical experimente. 
Having been at some peins to ascertain the prao- 
ticability of the scheme, it appears to Mr. Ronalds 
and to a few gentlemen by whom it has been ex- 
amined, to possess several important advantages 
over any species of telegraph hitherto invented, 
and he would be much gratified by an opportunit 
of demonstrating those advantages to Lord Mel- 
ville by an experiment which he has no doubt 
would be deemed decisive, if it should be perfectly 
agreeable and consistent with his Lordship's en- 
ements to honor Mr. Ronalds with a call; or 

e would be very happy to explain more particu- 
larly the nature of the contrivance if Lord Mel- 
ville could conveniently oblige him by appoint- 
ing an interview. 

„Upper Mall, Hammersmith, July 11, 1816.” 

At first Lord Melville seemed disposed to grant 
an interview—indeed made an appointment; but 
ultimately Ronalds received the following letter 
from the Secretary of the Admiralty: 


‘ Mr. Barrow presents his compliments to Mr. 
Ronalds, and acquaints him with reference to his 
note of the 8d inst. that telegraphs of any kind 
are now wholly unnecessary, and that no other 
than the one now in use will be adopted. 

‘* Admiralty Office, 5th August, 1816.” 

If any individualist desires an argument to 
hur] at the head of a Socialist opponent here is 
one ready to his hand. Yet Mr. Barrow (after- 
wards Sir John) lived to write the article on 
‘‘Telegraphs” in an edition of the Encyclo- 
pedia Britannica.” 

The immediate result of the correspondence 
was to throw back research and experiment of 
electrica] science in England for twenty years, 
and to deprive the nation of the benefits of 
the invention for that period. Ronalds had to 
endure the disappointment of most men who are 
twenty years ahead of their generation. 

In 1842 he was appointed superintendent and 
director of the Kew Observatory under the au- 
spices of the British Association. During this 
period he inventec many important instruments 
which have had direct and important bearing on 
electro-meteorological science. His labors in 
this direction have their place in the Philosophi- 
cal Transactions of the Royal Society and in the 
Reports of the British Association. 

In 1844 he was elected a Fellow of the Royal 
Society. The following extract from his will is 
thoroughly characteristic of the generosity and 
fine sense of honor of the man: 

“I bequeath to the President, Council and 
Fellows of the Royal Society the sam of £500, in 
trust, for the augmentation of the Wollaston 
Fund, and in recognition of the advantages I de- 
rived when Honorary Director of the Kew Ob- 
servatory from grants which I received from 
that Fund in aid of my not unsuccessful inven- 
tions of photographic instruments for the regis- 
tration of terrestrial magnetism, atmospheric 
electricity and other meteorological phenomena.“ 

It was not until Ronalds had reached his 88d 
year, on the recommendation of Mr. Gladstone, 
that the tardy honor of knighthood was conferred 
on him in acknowledgment,” as Mr. Gladstone 
wrote, of his early and remarkable labors in 
telegraphic investigations.” 

To the Society of Telegraph Engineers he be- 
queathed a fine library of rare, curions and valu- 
able books, collected all over Europe during his 
long life, of works bearing on electricity, mag- 
netism and the electric telegraph, and with this 
collection Mr. Frost tells us that among other 
unpublished MSS. he has left the heads of a 
proposed History of Electricity,” which rt is to 
be hoped will yet see the light. His book en- 
titled ‘‘ Descriptions of an Electrical Telegraph” 
(1828), the first edition of which is now scarce, 
from which I have quoted, is particularly inter- 
esting as being, I believe, the first English book 

-on the electric telegraph. 

Ronalds was a man of great originality, whose 
modesty, amounting to diffidence, did much to 
hide his real merit from the world. Had he been 
a pushing, thick-skinned.man of business, doubt- 


less the public monuments and the material for- 
tune that many men who have done less for 
science have attained would have been his. He 
was content to do his share of the world’s work 
quietly, modestly, and with a single eye to the 
promotion of scientific knowledge without re- 
gard to any personal rewards. Such men deserve 
to be honorably remembered when the history of 
any great movement comes to be recorded. 


ELECTRIC CURRENTS OF HIGH PRES- 
SURE AND PERIODICITY.” 


BY A. A. O. SWINTON. 


The experimental effects that I propose to show 
this afternoon are all produced by utilizing the 
disruptive discharges of Leyden jars to give 
electrical impulses of comparatively considera- 
ble magnitude as regards energy but of exoeed - 
ingly short duration as regards time. 

As is well known, if a Leyden jar be dis- 
charged through a stout copper wire forming a 


circuit of small resistance, a surging of the elec- - 


¢rical charge is set up, with the result that the 
electric current which passes through the wire is 
of the nature of a gradually dying-away oscilla- 
tion. The action may, indeed, be compared to 
what occurs when a pendulum, immersed in 
some viscous fluid, is suddenly released from an 
inclined position and swings backwards and for- 
wards with a gradually decreasing amplitude of 
oscillation until it comes to rest; or we may 
make the analogy more exact by comparing the 
effect to a loaded spring bent aside in a resisting 
medium and then let go. The pliability of the 
spring corresponds to the capacity of the oon- 
denser, its displacement to the electrical charge, 
the load or inertia to the self-induction of the 
circuit, and the viscosity of the fluid to the re- 
sistance of the circuit. 

Thus the total duration of the discharge of a 
Leyden jar varies with its electrostatic capacity, 
being longer for large jars than for small. At 
the same time, both the duration of the dis- 
charge and the rate of oscillation are dependent 
upon the resistance and self-induction of the 
discharging circuit. In apparatus of the kind 
that we employ the conditions are exceed- 
ingly complex, and consequently calculations as 
to the duration of the discharge, or as to its rate 
of oscillation, must necessarily be only approxi- 
mate. The total duration of the discharge itself 
can, however, be fairly accurately measured ex- 
perimentally by means of a revolving mirror, 
and I think you may take it as tolerably correct 
when I tell you that the total duration of each 
discharge of the batteries of Leyden jars that 
we have here, and are going to use, is about 
sooo Of a second. It has been further calculated 
that, with the conditions that we are working 
under, the rate of oscillation should be about 
200,000 complete periods per second, so that ap- 
parently we get about four complete oscillations 
in each of our discharges. 

Our jars are charged by means of an alternate- 
courrent dynamo machine, which has a frequency 
of approximately 100 complete alternations per 
second. The jars are charged and discharged at 
each half-period, consequently one in each ,}, of 
a second. The duration of the discharge is, as al- 
ready mentioned, 5535, of a second, and conse- 
quently, if we devote our attention merely to 
what istaking place in the discharging circuit, 
there are intervals between each discharge of 
rde of a second, during which intervals there 
is no current passing at all. 

Fig. 1 shows this from a diagrammatic point of 


view. Only four discharges are shown, and it 


has unfortunately not been possible to show the 
intervals between them to scale, as, if shown on 
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the same scale as the discharges, each of which 
on the diagram occupies 10 inches, the intervals 
ought to be no less than 208 feet. 

It has been usual to call oscillatory currents 
produced in this manner high frequency“ or 
“ high periodicity electric currents.” I am not 
sure with whom the term originated, but I think 
it was with Mr. Tesla, to whose investigations in 
this particular branch of clectrical science we 
all owe so much. Iam bound to say, however, 
that the term seems to me to be a very unfortu- 
nate one, as though the periodicity is decidedly 
high during each discharge, the discharges sreof 
g0 very short duration, and are spaced by such 
comparatively long intervals, that the average 
frequency is really not high at all; in fact, in the 
experiments I am about to show you, the average 
frequency appears only to be about 800 a second 
as against 100 a second, the periodicity of the 
alternator supplying the original current. 


Further—and what I am now going to say is, I 
believe, in direct contradiction to the orthodox 
view—it does not appear to me that any high 
frequency at all is necessary to explain the effects 
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produced. All that is necessary is that the elec- 
tric current should be delivered in impulses of 
exceedingly short duration, in which the current 
and voltage rise from zero to enormously high 
maxima, and fall again to zero with exceeding 
suddenness. The defects are, in fact, due to the 
rapid rate of change. 

Now, oscillatory or pulsatory currents of the 
description that I have mentioned behave in 
many respects in quite a different manner from 
continuous or ordinary alternating currents. 
This is due to the fact that while with ordinary 
alternating currents the effects of impedence, in- 
duction and electrostatic capacity are compara- 
tively small, unless we take special means to 
render them operative, with our oscillatory cur- 
rents these effects are comparatively enormous, 
and show themselves whether we will or not. 

To take first of all the case of impedence. We 
have here a thick copper wire bent into a U-shape, 
which would conduct an ordinary alternating 
current with practically no impedence at all. We 
have it connected, as shown in Fig. 2. We start 
with a 100-volt alternating current of the ordi- 
nary description, which passes through the pri- 
mary of an induction coil. From the secondary 
of this coil we obtain some 20,000 to 80,000 volts. 
This high pressure current charges the Leyden 
jars at each half-period up to a point where the 
air resistance across the spark gap is broken 
down, and a disruptive oscillatory discharge takes 
place. In this manner we obtain an oscillatory 
discharge of electricity through our U-shaped 
piece of copper wire. In order to let you see 
the effect of the impedence, I will connect these 
incandessent lamps across from one leg to the 
other of the U-shaped wire. You will observe 
that though short-circuited by the wire, which 
has enormously less ohmic resistance than the 
lamp filaments, the latter incandesce brightly. 
The oscillatory current, in fact, does not take the 
path of least ohmic resistance, as might be ex- 
pected, but the shortest path—i. e., that of 
least self-induction and impedence. By sliding 
the lamps up and down we can make them burn 
more or less brightly, and by choosing suitable 
positions we can make lamps varying in voltage 
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from 20 to 100 volts all burn with uniform bright- 
ness. 

Again, oscillatory electric currents such as 
those with which we are dealing have much 
more powerful inductive effects than ordinary 
alternating currents, 

We have here two circles, each consisting of a 
single convolution of thick copper wire, One of 
these circles has a 20-volt 5 c. P. incandescent 
lamp connected to the two ends of the wire, and 
the other circle is connected as was the U-shaped 
wire in the last experiment, so that we can send 
oscillatory discharges through it. We will hold 
the two circles facing one another about 6 feet 
apart and turn on the current. As you see, the 
lamp filament is gradually becoming red hot, 
showing that the oscillatory current passing 
through the one circle is inducing an electric 
current iu the other. If we bring the circles 
nearer together the light becomes brighter, and 
with an interval of 2 feet the Jamp is fully in- 
candesced. 


Fia. 2. 


One of the most striking facts in connection 
with these oscillatory currents is the small physi- 
ological effect that they appear to have on the 
human frame. As is well known, the discharge 
of a good-sized Leyden jar, if taken direct, 
occasions & most violent shock to the system, 
and may, indeed, be sufficient to destroy con- 
sciousness for a time, or even to cause death. The 
current from a medical magneto machine, or 
even a small induction coil, is sufficiently un- 
pleasant for most people, while that from an 
alternate current dynamo giving 1,000 to 2,000 
volts is used for official electrocution in the 
United States of America, and has been the 
cause of more than one death in this country. 
The electric currents employed in medicine 
rarely exceed a few thousandths of an ampere, 
muscular fixation and other unpleasant results 
being usually produced when more than 10 to 20 
milliamperes of continuous, or two to six mil- 
liamperes of alternating or interrupted, current 
is passed through the body. 

We have here an ordinary 5 c. P. 100-volt 
lamp, which, with continuous or ordinary alter- 
nating current, requires about one-fifth of an 
ampere or 200 milliamperes to bring it to full in- 
candescence. This is, of course a much greater 
strength of ordinary current than anyone could 
bear for a moment. We will incandesce this 
lamp with current conveyed through the bodies 
of two persons. The connections are as shown 
in Fig. 8, and as you will observe, there is no 
connection between the lamp and the other appa- 


ratus except through the arms and bodies of the 
two operators. As you will see, the lamp fila- 
ment is brought up to full incandescence when 
we turn on the current, 

Various theories have been propounded to ac- 
count ‘for the harmlessness of these currents. 
Some have supposed that the human body acts 
not asa conductor, but like a condenser with 
regard to the passage of alternate currents, for- 
getting that were this the case the impedence 
offered to oscillatory currents would be very 
small, and the application of high voltages, such 
as I have been using, would consequently be 
serious. Some,'on the other hand, have imagined 
that it is all a question of the nerves, which they 
assume to be, as it were, tuned only to respond 
to alternations of comparatively low periodicity, 
and being unaffected by those above a certain 
range, as is the eye to luminous waves above the 
frequency of violet light. 

The real facts of the case seem to be that wher- 
ever these oscillatory currents are harmless it is 
simply for the reason that the quantity of elec- 
tricity they transmit in any given time is too 
small to do any injury. Leaving on one side 
those physiological effects from which the burn- 
ing and disruptive action produced in the tissues 
traversed are clearly due to the internal produc- 
tion of considerable quantities of heat, the phy- 
siological effects of electric currents seem most 
probably to be due to chemical decomposition— 
in fact, to electrolysis, Now the amount of elec- 


trolytio effect in any given time is, of course, pro- 


portional to the quantity of electricity—that is to 
say, to the number of the coulombs passed in that 
time. What, therefore, can bemore natural than 
that the physiological effects of electric currents 
should, within limits, be proportional to the 
coulombs of electricity passed. 

It will, however, be said that in the lamp ex- 
periment I have just shown you the current in 
the lamp must have been one-fifth of an ampere, 
and that, consequently, whatever the description 
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of the electric current—continuons, alternating, 
or oscillatory—one-fifth of a coulomb was passed 
through the arms and bodies of the operators 
during each second that the lamp was lighted. 

A little consideration will, however, show that 
this is by no means the case. In the first place, 
as has been shown by Lord Kelvin, oscillatory 
currents which rise and fall between minimum 
and maximum very rapidly do not flow uniformly 
through the section of a conductor. They tend 
to keep on the surface, and given sufficiently 
sudden fluctuations, may only be, as it were, 
skin deep. Applying this to the filament of our 
lamp the effect is to increase its resistance, since 


only a part of the section of the filament acts as 
a conductor. The filament might, in fact, be a 
hollow tube instead of a solid wire. We have 
ample sufficiency of available voltage, and 
though the strength of the current may be small, 
the resistance being high there is a sufficient ex- 
penditure of watts to raise the filament to incan- 
descence. The lamp, in fact, ceases to be a 100- 
volt lamp taking one-fifth of an ampere, and 
becomes, may be, a 1,000-volt or even a 10,000- 
volt lamp, taking only a tenth or a hundredth of 
that amount of current. 
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Steady Current. -Assumed resistance equals 1 ohm: 
assumed quantity, 2 coulombs ; time equaln 1 second; 
. heat. generated 


.. current equa 
equals 2 joules. 


There is also another point to be borne in 
mind. The current is delivered in impulses of 
exceedingly short duration. If we turn to Fig. 
4,the double-cross shaded portion of the figure 
represents a current of two amperes flowing for 
one second of time. The area of this portion 
thus represents two coulombs of electricity. If 
we assume that this current is being passed 
through a resistance of one ohm, the heat gen- 
erated in the resistance will clearly be equal to 
two joules. So much for continuous current. If 
we now turn to Fig. 5, we have asimilar quantity 
of electricity—namely, two coulombs— passed 
through a similar resistance of one ohm; but in- 
stead of sending the current through continu- 
ously for one second, we will suppose it to be 
sent through in four pulsations, each lasting for 
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Pulsating Current.—Assumed resistance equals 1 ohm: 
assumed quantity equals 2 coulombs ; total time equals 

1 second; duration of each pulsation, one-tenth 
second: then average current auring each pulsation 

_ equals 5 amperes, and heat generated equals 5 joules. 


one-tenth of a second, with intervening spaces of 
one-fifth of a second of no current at all. In 
order to pass our two coulombs within the second 
under these conditions, the average current dur- 
ing each pulsation will have to flow at the rate of 
five amperes, and the amount of heat generated, 
being“ proportionate to the square of the our- 
rent, will be one anda quarter joules for each 
pulsation. The total heat generated during the 
second will, therefore, be equal to five joules, as 
against the two joules generated when we employ 
a steady current. Conversely, of course, the 
same quantity of heat can be generated in a given 
resistance and in any given time with a pulsating 
current with a less quantity of electricity than 
will generate this quantity of heat ın the same 
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time with a steady current. Further, the shorter 
the duration of the impulses the smaller is the 
quantity of electricity necessary, so that when 
we come to impulses of such exceedingly short 
duration as ubs of a second, such as we have 
been using in our experiments, the quantity of 
electricity necessary to produce the amount of 
heat required to incandesce our 5 C. P. lamp must 
be exceedingly small indeed. 

So far we have been dealing with what I may 
term primary oscillatory currents”’—namely 
currents that are derived directly from the Ley- 
den jars without transformation. We will now 
try the effect of a step-up transformer which is 
contained in this box, and is entirely immersed 
in resin oil, in order to prevent sparking and the 
dissipation of energy by leakage either in the 
shape of conduction or brush discharges. The 
arrangement of the connections may be shown 
in Fig. 6. 

We are now dealing with oscillatory discharges 
having a potential difference that may be meas- 
ured in hundreds of thousands of volts, and, as 
you will notice when the light is put out, the 
brush discharge effects are very striking. If I 
present my hand to one of the terminals of the 
coil sparks shoot ont to my fingers. These sparks 
cause a painful pricking, but if I take a piece of 
metal in my hand and present it to the terminal 
Jean take a violent discharge of sparks practically 
without any sensation. If I take hold of one termi- 
nal of the coil with one hand, which I can do with- 
out hurt, and present the other hand to the out- 
side of the box of oil containing the coil, streams 
of sparks issue from my finger tips. Again, having 
hold of one terminal I can draw sparks from 
any body having electrostatic capacity, such 
as another person or any metallic body, merely by 
bringing my free hand, or for that matter my 
foot or any part of my body, near to them. 


* 


The high- tension oscillations have also marked 
electrostatic inductive effects. We will show 
this by attaching a tin-plate to each of the two 
terminals of the coil. We have here two other 
tin-plates, between which an incandescent lamp 
is connected. When we bring these latter plates 
within a foot or 6 inches of the others, the lamp 
incandesces brightly. We can also incandesce a 
lamp filament by connecting one lamp terminal 
to one coil terminal and merely touching the 
other lamp terminal with a piece of metal held 
inthe hand. The operator can stand upon an 
insulated stool, it makes no difference, as the 
effect is due_not to any circuit being established, 
but to the electrostatic capacity of the operator’s 
body. The elevtricity in fact merely runs in 
and out of the operator through the lamp, and 
thereby incandesces the latter. 


Pretty effects can be shown by passing the 
high-tension diseharge through a piece of wood, 
the sparks finding their way throngh the sub- 
stance of the material, and lighting it up with a 
dark red color. Or a piece of glass, one side of 
which is covered with tinfoil, may be placed be- 
tween points connected to the terminals of the 
coil. As will be seen, the discharge spreads out 
in fiery streamers over the glass with a loud roar. 
By substituting a dry photographic plate for the 
glass we can obtain photographs of the discharge 
taken with its own light. I have had lantern 
slides made of photographs produced in this 
manner, and, as you will see, they give very 
beautiful effects. The figures produced by posi- 
tive electricity are irregular, somewhat resem- 
bling the riverson maps. Those produced by 
negative electricity are, on the other hand, beau- 
tifully curved, and are like feathers or palm 
branches. Oscillatory discharges show both 
positive and negative figures combined. | 

The oscillatory electrostatic stresses set up in 
the neighborhood of the coil will also produce 
luminosity in vacuum tubes. If I wave the tubes 
rapidly you will notice the discontinuity of the 
light, which is due to the intervals of time be- 
tween the succeeding groups of oscillations. I 
have here a cylindrical vacuum tube, outside of 
which is wound a few turns of thin wire in the 
form of an open spiral. I connect one end of 
this wire to one terminal of the coil, and you see 
two luminous spirals twisting in and out of each 
other. One is the wire, which glows with a dark 
purple color, the other is a species of glost pro- 
duced by molecular bombardment inside the 
tube. 

The luminosity of wires can, however, be 
shown on a larger scale. We have here two cir- 
cles of wire, a large and a small one. We will 
connect them respectively tothe two terminals 
of the coil, and place them concentrically in one 
plane. When we switch on the current and 
lower the gas you will see that both wires glow 
brightly, while the interval between them is filled 
with streamers of purple light; or we can con- 


nect these two parallel wires which reach to the 
other end of the lecture hall, and which become 
luminous throughout their entire length. 

These are all the experiments I have to show to 
you this afternoon. These phenomena may not 
in themselves have any immediate useful applica- 
tion, but they are in many ways very instructive. 
In addition, the essence of science is the correla- 
tion of facts, and the further we pry into the 
secrets of nature the more we are likely to 
achieve useful results. 


A Chicago inventor has devised a mail-carrying 
arrangement which has favorably impressed the 
postal authorities, and if successful will do away 
with the lumbering mail wagons in city streets, 
as mail will be carried on trolley cars running on 
wire cables strung over the roofs of houses. A 
test will be made in Ohicago at an early day, 
the city council having granted the inventor per- 
mission to string his wires. The cost of con- 


struction is put at $250 a mile. A description of 
the motor and carrier by the inventor is as fol- 
lows: The whole arrangement weighs 82 
pounds. The motor alone weighs 18 pounds and 
its strength is } horse-power as proved by actual 
tests. It will be operated by a single wire with- 
out a return circuit. All parts of the carrier ex- 
cept the motors are made of aluminum. The 
cars are detachable from the frame, and can be 
taken out and changed in ten seconds. The 
motors will climb an incline of 20 per cent. The 
speed is regulated before the carrier is started on 
its trip by a simple attachment. It will run no 
faster down grade than up. It cannot jump off 
the wire even at a speed of 100 miles an hour. It 
runs on a four-inch sheave wheel with deep fian- 
ges. The wheel is furnished with ball-bearings. 
The power required to operate the carriers at a 
speed of 60 miles an hour is exactly the same as 
is required to run an ordinary are light. A cur- 
rent of 110 volts is used. A heavier cable is used 
than is necessary to sustain the weight asa meas- 
ure of safety. 
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Discussion.—( Continued). 


The President—I will call now on Mr. Leonard 
to close this discussion. 

Mr. Leonard—TI have so many points to answer 
that I hardly know where to begin. If I inad- 
vertently embraced far more in the scope of my 
paper as regards central stations abroad than I 
should have done, I regret it, and I can see upon 
reflection that there is cause for criticism if I have 
made remarks that are so sweeping as to involve 
stations which 1 did not see. In saying that un- 
doubtedly we have the best three-wire central 
station plants in the world, I judged largely by 
my familiarity with those in this country by ob- 
servation, and those abroad,which I have not 
seen, by published descriptions. But one point 
which I wish to mention is, that I do not con- 
sider that any conclusions can be arrived at in 
judging the matter by the question of how many 
watts are delivered to the customer per pound of 
coal. The coal in the cost of the central sta- 
tion energy is less than 10 per cent.. It 
may possibly be that such stations abroad may 
show better results than curs as judged by the 
statistics compiled by the National Electric 
Light Association. ut I hardly think this 
would necessarily be a criterion either, because 
we all know the care with which statistics are pre. 
pared by foreigners, and especially Germans, and 
we also, most of us, would be inclined to doubt 
whether all of the best of our United States sta- 
tions had submitted full, detailed and accurate 
figures as to their production to the committee 
that published the results in question. There are 
a great many points concerned in what I would 
consider the best three wire plants which are 
not at all covered nor rubbed out by the ques- 
tion of the watts produced per pound of coal, 
and among them are the question of the perfec- 
tion of distribution of pressure, the question of 
kilowatt hours produced per annum, per dollar 
of capitalization, and especially the question of 
how much earnings the station is making per 
dollar of investment, in which latter two points 
I am quite confident, althongh I have not the 
figures to back up the statement, that we are 
ahead of the European practice. E was very 
much surprised to hear one of the speakers state 
that the load factor of the New York Edison cen- 
tral station was 84 per cent., and I am almcst 
forced to conclude that we differ as to the defini- 
tion of load factor, for I had occasion personally 
to secure unquestionable returns in 1890 from 
the central stations in Chicago, Brooklyn, New 
York, Philadelphia and Boston, and at that time 
those stations averaged about 40 per cent. for the 
load factor and the New York station was the 
best of the lot, and I can only explain any such 
falling off as is represented by the present low 
factor of 84 per cent. as due to the taking on of 
too many of those fluctuating loads like ele- 
vators. As regards the question of the load 
factor again, I happened to be with the president 
of the Chicago Edison Company on my visit 
abroad, and while there he received complete 
statistics from Chicago in regard to the opera- 
tion in December, and the load factor there dur- 
ing December was over 50 per cent. The 
speaker perhaps did not understand that my re- 
marks were limited as regards the quotation as 
to the load factor in London in the month of 
December, in which, of course, the load factor 
is higher than would be ordinarily the case. 

Another speaker spoke of 28 pounds per hilowatt 
hour not being correct relative to 15.7 pounds per 
indicated horse-power hour. I think these fig- 
ures will bear scrutiny, and I call attention to 
the fact that the first one was in feed water per 
kilowatt hour in useful electric energy and not 
horse-power hour, and the second is per indi- 
cated horse-power hour. 

As to the argument which has been presented 
by more than one, that while the Heilmann 
locomotive has a larger boiler there is 
no reason why similarly a steam locomotive 
should not haye a larger boiler, I beg to say that 
while I do not profess to have any very great 
amount of knowledge on that subject, I have 
given some considerable attention to it of late, 
and have noticed the comments and the writings 
of agood many persons who claim to be very 
well versed, and apparently are, judging by their 
papers and by their standing, and the impression 
that I have derived is that there has been 
reached, very closely, a limit in the size of the 
steam locomotive boilers, that to make and place 
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a larger boiler upon a locomotive to-day leads to 
such difficulties in many other ways as to be 
practically prohibitive, and I can only wonder, if 
they cau run with a steam boiler sufficiently 
large, why they burn twice as much coal as we 
do with stationary boilers. There seems to be 
no question that they do burn more coal to pro- 
duce a horse-power, and it is due to the fact that 
they do have too small a boiler and crowd it too 
hard. If they can, why don’t they put on a 
bigger boiler ? 

As to the cost of batteries, engines, etc., rela- 
tive to each other, the figure of $107 per kilo- 
watt, I think it is quite close to the mark of 
present practice, and I will say that in discussing 
this question with one of the teat posted men in 
England, after considerable argument and figur- 
ing on his part, he stated that the cost of batter- 
ies, such as they made, would be $175 per kilo- 
watt. As to the cost of engines, boilers and 
generators, I am satisfied if any such figure 
as $100 per horse-power has been quoted, that it 
must have been intended not to cover the boiler, 
engine and dynamo merely, but possibly the 
value of the real estate and bnildings, etc., 
which they represent also, and which I have not 
included in my figures, as there is no doubt but 
that large boilers, engines and iynamos can be 
procured, not only at $50, but I believeat consid- 
erably less per kilowatt. 

A criticism was made as to the suggestion of 

placing the batteries upon the consumer’s prem- 
ises instead of in the station. I think the speaker 
has lost sight of the fact that the only argument 
in favor of placing the battery in the position 
which I suggested was to enable the customer to 
obviate the necessity of calling upon the central 
station for those large spurts of energy which he 
required, with its consequent high cost, due to 
small load factor, at the rates I named. Placing 
the batteries in the central station would not cor- 
rect the disturbance of lights or the drop in the 
conductors affecting other consumers, nor could 
the station afford to give to the customer such a 
low rate when these variations in the customer's 
load are still in existence as he could if it was a 
constant current supplied to that customer for 
twenty-four hours per day. I must say that 
knowing the general views of American central 
station managers about storage batteries, I 
thought it would be rather in consonance with 
their ideas if they could get a customer to buy 
the batteries and maintain them. 
As to the $300 per kilowatt, that 8800 per kilo- 
watt represents not, of course, merely the boilers, 
engines and dynamos, but it represents the un- 
derground system which is very expensive per 
kilowatt, also the real estate and buildings, and 
possibly the usual percentage for the franchise, 
patents, eto. 

I had no intention of impressing my hearers 
with the idea that the European practice was 
ahead of ours at the present moment. In fact, 
my opening clause stated that I was in doubt as 
regards the matter. But I did point out that 
they were making more progress than we were in 
this country in trying new methods, new appa- 
ratas and new combinations, diverging from the 
old beaten paths; and I consider that practice 
due to the fact that there are so many concerns 
over there which are considered first class and 
are almost always in any competition which 
arises. In this country when a large central 
station plant is to be installed, as we all know, it 
is not competed for by 25 or 80 concerns the 
majority of whom are engineers who understand 
the entire construction of the work and manu- 
facture the apparatus in addition, but generally 
the plants are built by the people themselves, by 
some one of their employes, merely purchasing 
the apparatus from some one or two or three 
manufacturing concerns. 

As to the question of dynamos and motors and 
the argument that we have, as T thought, better 
dynamos and motors than they have abroad. I 
can only say that I think the best reason for this 
is that there are no patents on them which even 
the smallest concerns are afraid of, and therefore 
we do have active competition from the smaller 
concerns which do not have large capitalization 
due to patents and heavy fixed charges, which 
necessitate the large profits of corporations such 
as I was commenting on. 

The point as to the batteries not having been 
properly estimated by the fact that three and 
one-tenth watts was assumed, is pot correct. The 
lamps were assumed at three and one-half watts 
per candle. Even if for the sake of argument 
it be assumed that the battery will cost $80 or 
$90 per kilowatt as against $50 for engine and 
boilers and dynamos, it would not affect the con- 
clusion materially. 

The argument was advanced that we ought not 
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to consider the elevator as being a kind of load 
that was detrimental in its present state, because 
it isrunning all day long. But that does not 
alter the fact that if it does run all day long it 
only has a load factor of five per cent., and the 
revenue of that per kilowatt is only $181 per 
year, even at 30 cents per kilowatt hour, and 
that it will come on and be on the top of the 
peak of your maximum load. Asan instance of 
that, I have a practical figure of an elevator 
which does require about 30 kilowatts to start it 
up, and its bill is $75 per month, and it does come 
on the top of the peaks at the maximum load. 


(To be continued.) 


No Standing in Court. 


Trade Combinations are Dangerous to the 
Peace and Good Order of Society. 


Judge Baker's Decision in the Harrow Trust Case. 

The following is an abstract of Judge Baker’s 
revent decision at Indianapolis, refusing an in- 
junction against an acknowledged infringer of 
patents owned by the Harrow Trust : 

“ So far as I can perceive. the complainant is 
organized to receive assignments of the legal 
title of harrow patents, to grant back licenses to 
assignors to use and enjoy the same, to collect 
from each member of the combination or trust $1 
as à license fee for each harrow manufactured 
and sold, to regulate and control the price at 
which harrows may be sold by the members of 
the combination, and to prosecute and defend all 
suits involving the alleged infringement of such 
assigned patents. 

„It seems to me that such a combination is 
illegal, and that its purposes are violative of 
sound public policy. The common law forbids 
the organization of such combinations composed 
of numerous corporations and firms. They are 
dangerous to the peace and good order of society 
and they arrogate to themselves the exercise of 
powers destructive of the right of free competi- 
tion in the markets of the country, and by their 
aggregate power and influence imperil. the free 
and pure administration of justice. 

‘‘ Complainant says that its title to the patent 
in question is valid, and that it has a lawful right 
to its protection from invasion by a stranger, re- 
gardless of the objects and purposes of the com- 
bination which it represents. On the other hand, 
the defendants contend that to give its title pro- 
tection would be to give aid to the unlawful 
purposes of the combination. In suits at law it 
is doubtless true, as a general proposition, that a 
wrongdoer will not be permitted to dispute the 
legal title of one in possession of money or prop- 
erty by showing that the title thereto was unlaw- 
fully acquired, or that the owner intends to ap- 
ply it to an unlawful use. I have strong doubts 
whether this rule ought to apply to a suit in 
equity, where nothing but clean hands and a 
good conscience will move the court to act. The 
combination represented by the complainant is 
not illegal in any other sense except that the law 
will not lend its aid to the accomplishment of its 
purposes. The common law does not (prohibit 
the making of such combinations. It merely de- 
clines after they have been made to recognize 
their validity by refusing to make any decree or 
order which will in any way give aid to the pur- 
poses of such combinations. It seems to me that 
the court connot sustain the present bill without 
giving aid to the unlawful combination or trust 
represented by the complainant. The question 
is not free from doubt; but in case of doubt I 
feel it my duty to resolve it in such a way as will 
not lend the countenance of the court to the 
creation of combinatiuns, trusts or monopolies. 
They have already grown to alarming propor- 
tions, and courts, to the full extent of their 
powers, ought to discountenance and repress 
them.” 
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A Formidable Rival to the Bell Telephone 
Company. 


Money, Men and [iethods are All Right. 

The Standard Telephone Company, of 68 
Broad street, New York, announces that it is 
ready for business throughout the United States. 
The capital of the concern is $10,000,000. Its 
board of directors is made up of Thurlow Weed 
Barnes, president; John A. Brill, president of 
the J. G. Brill Company, car builders, of Phila- 
delphia, Pa.; Carl F. Baker, of the hardware, 
steel and iron house of H. Baker & Co., of New 
York; John W. Candler, formerly Representative, 
railroad president and merchant, of Boston, 
Mass. ; George Orocker, of San Francisco, Cal.; 
Henry Merz, president of the Heller-Merz Com- 
pany, manufacturers of colors, of New York; 
Allen T. Nye, promoter of the company; Man- 
ning O. Palmer, president of the Syracuse Na- 
tional Bank and Electric Light Company, of 
Syracuse, N. Y.; Felix Rakeman, of Bulch & 
Rakeman, of Boston; John E. Searles, secretary 
and treasurer of the American Sugar Refining 
Company, better known as the Sugar Trust, of 
New York; Charles T. Strauss, of Charles T. 
Strauss & Brothers ‘importers of lace, of New 
York, and Louis Windmuller, of Windmuller & 
Roelker, of New York. 

The company proposes to make a rate of $25 
per subscriber in New York City. Local com- 
panies with State rights have already been or- 
ganized in New York, Boston, Philadelphia, 
Jersey City, Washington, Cleveland, Indianapo- 
lis, Detroit and many other cities. 

It is said the plan of operations will be similar 
to that of the Bell people. A large number of 
politicians in various localities have been in- 
terested. 

It looks as though the enterprise was the first 
one in the field with all the facılities for conduct- 
ing a successful business in opposition to the 
Bell Company. 

It will have the public in its favor from the 
start, and not alone because it offers cheaper ser- 
vice, but because of the rascally methods of the 
Bell peoplein the Patent Office, where they com- 
mitted what has been judicially characterized as 
“grand larceny from the people of the United 
States.” 


Receiver for the Mather Co. 


The Reorganization Not Successful. 


On Saturday last, Mr. Charles M. Jarvis, of 
the Berlin Iron Bridge Company, and one of the 
directors of the Mather Electric Company, was 
appointed receiver of the latter company. 

About two years ago the Mather Company 
compromised with its creditors, paying, we be- 
lieve, about 40 cents on the dollar. 

Although the leading stockholders are men of 
large wealth, the company has not had anything 
like enough capital to work on. It seems to 
have been the intention of those in control to 
use Jong credits in place of working capital until 
such time as it was certain that a further invest- 
ment would pay. 

The creditors of the company are entitled 
to every dollar of their claims, and we presnme 
they will be paid in full. Indeed it is not apparent 
how the concern could go on again on any other 
plan. 


Truth Expressed in Poetic Language. 


‘‘ ELEOTRICITY is a beneficent fairy who, with 
infinite tenderness, now offers to open the un- 
explored portions of her domain, and to yield 
up her treasures to you.—Alfred Picard, 


APRIL 10, 1895 


THE ELECTROPOISE AND ITS PRO- 
MOTERS. 


Where Does the Responsibility Rest for the Continuance 
of the Swindle ? 

On March 14 it was reported from Chicago 
that Dr. W. C. Gray, editor of the Interior, was 
in trouble with his constituents because his paper, 
the organ of the Presbyterian Church in the 
West, had appeared with the partially nude pic- 
ture of a prominent burlesque actress covering 
almost the entire first page. 

Of course this was due to a mistake, which the 
Doctor explained satisfactorily. 

But we do not know why the readers of the 
Interior should have been surprised. After so- 
called religious journals like this one, or the Ob- 
server, the Evangelist, the Christian Standard, 
the Churchman and dozens of others have vio- 
lated all the laws of decency and propriety, have 
thrown aside the obligations which they are sup- 
posed to bear to the public, by persistently print- 
ing the advertisement of a notorious swindle such 
as the Electropoise, we see no reason for surprise if 
they go one step further down the scale of jour- 
nalism and print nude pictures or nasty stories. 

The publishers and editors of these papers 
have shown as clearly as they could that all they 
look for is revenue [whether obtained from legiti- 
mate sources or from the advertisements of 
swindlers. oe 

They would doubtless change the character of 
their papers completely into anything that would 
pay better if they knew just what was a sure ven- 
ture. Conscience does not guide them. 

They cannot plead ignorance. ELECTRICITY, 
in its complete exposé of the fraudulent device 
and of the methods of its promoters, left them no 
ground for this excuse. Indeed, if they had the 
least anxiety to know the truth they could have 
informed themselves, as we did, by investigation 
and by referring the matter to authorities com- 
petent to judge of the quality of the Electropoise. 

Not one medical man of standing, not one sin- 
gle scientist can be found to endorse it. ELRO- 
TRICITY referred it to six of the leading electrical 
scientists of the country and to a dozen of the 
leading physicians in New York City, every one 
of whom pronounced it an unqualified fraud. 

The policy adopted by the larger number of 
the religious papers shows them to be conducted 
on infinitely lower lines than the leading daily 
papers of the country, or than the trade papers. 
It shows that the standards of morality of the 
organs of the church are lower than those pre- 
vailing in ordinary commercial circles, lower than 
those governing the conduct of gentlemen any- 
where. These papers would accept pay for any 
advertisement, however gross the fraud intended, 
if that fraud were disguised so that they could 
escape the law governing such matters. They 
would print lottery advertisements if they dared. 

If the publishers of the New York Evangelist 
and the New York Observer have any confidence 
in their own position in this matter let them avail 
themselves of the following offer : 

Exectrricrry will divide $1,000 between any 
two charities named by those two journals if they 
will secure the admission of the Electropoise ad- 
vertisement into the columns of the Youth’s Com- 
panion, for instance, or any one of a dozen other 
papers which we can name. 

If the Electropoise is not a swindle, it will be 
easy for these gentlemen, assisted by the Rev. 
Dr. De Puy, to convince any fair-minded pub- 
lisher that the adyertisement should be accepted. 

Asto the Churchman, it is largely removed 
from criticism by the statement made by a mem- 
ber of its staff to a representative of ELECTRICITY, 
that they did not consider it their duty to ex- 
clude any advertisement of any concern 
which could pay its bills; they did not consider 
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themselves bound to discriminate between legiti- 
mate businesses and frauds. True, he said, if 
anyone advertised for a governess, or something 
of that nature, by which young girls might be 
lured to their ruin, they would investigate the 
matter and refuse the advertisement. This is the 
only species of advertisement mentioned on 


which the Churchman would draw the line. 


If the Churchman would now go one step 
farther and print its views on this subject every 
week at the 1p of its first advertising column, 
there would be no ground for criticism remain- 
ing. 

ExgotTricity again congratulates three of its 
religious contemporaries which have shown that 
they prefer sending clean and unobjectionable 
advertisements to their constituents over the few 
paltry dollars which they could make by adver- 
tising the fraud called Electropoise— 

The Christian Advocate, New York, 

The Sunday School Times, Philadelphia, 
which would not accept the advertisement at all, 
and 

The Outlook, New York, 
which dropped it after ELEorRIcITY’s exposé ap- 
peared. 

If any others desire to be added to this roll of 
honor, let them send in their names with the facts 
showing that they are entitled to the mention. 
We print herewith a few of the hundreds of 
letters received by us on this subject. Some of 
them are amusing, aud some ought to make one 


or two publishers stop to think : 


To the Editor of ELEorTRIcITY. 

I saw the Electropoise advertised in Zion’s 
Herald, Boston, and a minister’s name given as 
agent. A. G. 

Norwood, Mass. 


Either Deceptive or a Fraud. 


To the Editor of ELECTRICITY. 

Have received your paper, ELECTRICITY, and 
had previously received some extracts from your 
paper in the form of criticism upon Electropoise. 
I am in possession of one, bought in consequence 
of the testimonial of the publisher of the Chris- 
tian Standard, Boston. I put it aside some time 
ago. convinced that either there was some de- 
fect in the instrument or it was a fraud. 

Is the instrument described in the enclosed 
pamphlet of the same character? Yours truly, 

E. S. S., Methodist Minister. 

Sandhurst, Ontario, Canada. 


This Man Was in Hard Luck. 


To the Editor of ELECTRICITY. 

Gentlemen, in reply to your article entitled 
Electropoise I desire to say I have been afflicted 
with neuralgic rhumatism for 80 year pios for 
20 years—constipation 12 years— Kidney trouble 
5 or 6 years. I have tried everything heard of 
and spent much money for relief: about one 

ear ago bought an Electropoise—or “Oxydonor 
Victory. ” The results to-day are—entirely cured 
of constipation: entirely cured of Kidney 
trouble, partially cured at least greatly relieved 
of Piles—and much benefit received as to rhu- 
matism— Entirely cured allso of Variocele and 
greatly benefited in general health which had be- 
come run down. Nothing else was used after re- 
ceiving the A 

Will you please explain how I was humbugged 
I am not interested in this apparatus one cent 
other than as stated above. Mr. Craig of the 
Shipbuilding Co. of Toledo might give you a 
similar recommendation. 

My dear sirs, Electricity is a mystery yet and 
we don’t understand allaboutit. ‘There is much 
to learn yet. So is magnatism—which is but negi- 
tive electricity. I have studied this silent force 
just enough to know that we know nothing as 


yet. Very truly yours, 
O. A. Busarp. 
Marion, O. 


These Olergymen Were Humbugged—Per- 
haps. 


To the Editor of ELEoTRICITY. 

Permit me to express my appreciation of the 
crusade against quacksand quackeries which you 
are so earnestly waging. Particularly do I re- 
joice over your exposure of that diabolical 
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swindle, the ‘‘ Electropoise.” At least two years 
ago I took to task the publishers of the Christian 
Witness of Boston, expressing in a personal let- 
ter my astonishment at the fact that they would 
advertise such a humbug. I received in reply a 
letter stating that the publishers themselves— 
Revs. McDonald and Gill—had both been tre- 
blessed by the use of the Electro- 
poise. That cured me of the Christian Witness. 

Then came the endorsement of Dr. De Puy, 
assistant editor of the Christian Advocate. Asa 
regular subscriber of that paper I took this as a 
personal insult. Yours truly, 

Wu. L. CLARKE. 
The Edison Electrico Illuminating Company of 
New York. 


Is This True? 


To the Editor of ELECTRICITY. 
Find enclosed two Electropoises opened at my 
own instance February 1, 1895, by J. B. O’Mera, 
chief engineer and electrician of the Union Club, 
21st street and Fifth avenue. The Evangelist 
quite recently refused Electropoise advertise- 
ments, but after personal interview with Du Bois 
they sold themselves outright through large con- 
tract for advertisements, representing a very big 
sum of money, at Evangelist’s own rate. This 
can be verified. Yours, etc., 
New York. 


H. K. Lona. 


Execrsicity, the leading journal in this coun- 
try devoted to that science, says that the Elec- 
tropoise is a rank fraud. The editor bought an 
instrument and examined it and states that the 
claims of the owners that it. possesses any virtue 
as a remedial agent are absolutely talse. Healso 
puts the cost of manufacturing the Electropoise 
at 42 cents. It is sold at $25. The editor makes 
an earnest appeal to all respectable publishers to 
discontinue advertising the Electropoise.— The 
Great South. | 


A Dangerous Competitor. 


Our fighting contemporary, ELEcTRIOITY, like 
the pitcher that went to the well too often, has 
come to grief. 

Some weeks ago it began a crusade against a 
notorious fake cure-all, called the Electropoise. 
This Electrcpoise is a fraud that has a great run 
among weak-minded and credulous persons and 
in the columns of the religious press.. It will 
cure 5 except a sick hen, und the only 
reason that the hen is proof against its wiles is that 
the hen is deficient in imagination. 

Our contemporary pursued its devastating ca- 
reer unchecked, to the great discomfort of the 
church papers, until a man in Philadelphia came 
to the rescue, and in a letter of great originality 
in spelling, punctuation and the use of capital 
letters, showed the secret animun that inspired 
Editor Greene. He pointed out that the Elec- 


-¢ropoise was a competitor of Mr. Greene’s ELEC- 


TRICITY and was making great inroads on his 
business. 

Mr. Coleman, who thus exposes the secret de- 
signs of our contemporary, is evidently a man of 
careful and impartial judgment, for he writes: 
„J kan’t say there ain't no Merit In your Elec- 
tricity that would be wrong for metodo.” Still 
he is evidently of the opinion that our contem- 
porary could not cure a broken leg or put a man 
to sleep as quick as the Electropoise. 

The Philadelphia man writes: I was a com- 
pleat wreck my self from Blood Poison and I 
cured myself with the Electropoise. After 
reading his letter one may possibly doubt whether 
the cure was so ‘‘ compleat”’ as he thinks. i 
Editor Greene has apparently not had much bet- 
ter luck in his attempt to cure a case of Blood 
Poison” in acertain well-known corporation. He 
has come nearer killing than curing. As a 
business competitor of Electropcise ELROTRI- 
orrr is not a success.— Pacific Electrician. 


He Believes In It. 


To the Editor of ELECTRIOITY. 

I notice an “ Electro Medical Fraud,” an ar- 
ticle from Western Christian Advocate. Why 
don’t your great men that publish your paper the 
ELECTRICITY tell us what the alleged closed cylin- 
der of two rare metals are composed of, It only 
shows your great electrical chemists are not so 
smart as your Book wants to make people be- 
lieve they are. Keep on (Greene) perhaps 
people won’t think you are so (green) after all 
when you display your smartness concerning the 
Electropoise these very smart people whom write 
you with very big words with no meaning or no 
sound logic to explain what they are talking 
about. sometimes Cultured minds like you 
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selves are like stubborned asses that kick in the 
Harness not knowing what they are kicking 
about. So you go along groping in the darkness 
expecting some fool like your self may give you 
some day some light to help you along your poor 
Book ELROTMorrx. hat poor Mo we be. 
But poor (Greene) take courage poor (Greene) 
you will get to your haven of rest after while. 

eep on publishing you rubbish concernin 
the Electropoise and your poor Book wi 
place you with the great books of the world 
Head you have. Yours Respt. 

New York. ELECTROPOISE. 


A New Wiring Slide Rule. 


We are indebted to Prof. E. P. Roberts, of 
the Correspondence School of Technology, 
Cleveland, O., for avery neat and simple little 
wiring calculator, which is destined, we think, to 
come into wide popularity among those who 
have to do with electric light wiring. The calcu- 
lator is neatly made of celluloid, with metal 
trimmings, and comes in a flat leather case of 
convenient size for the vest pocket. The scale is 
based on the law of the B. & S. G., and ranges 
from No. 20 up to 600,000 circular mils. The 
directions for its use are so simple as to be read- 
ily understood, and by simply moving the slide 
until the pointer is in the proper position the 
results may be read off direct. 

In every wiring problem there are three ele- 
ments involved, viz., ampere feet (or lamp feet), 
volts loss and size of wire. If any two of these 
are given, the third is determined at once. For 
the purpose of avoiding calculation, resort is 
usually had to wiring tables or curves, but the 
slide rule is more convenient than either of these 
and quite as accurate. 

We understand that Prof. Roberts first intro- 
duced this rule to facilitate the work of his stu- 
dents, but that its immediate popularity was 
such asto induce him to bring it into wider use 
by putting it on the market. It is being sold at 
50 cents, at which price it may be had, postage 
prepaid, either of Prof. Roberts himself or of 
ErxOTrRt Orr, 6 Park Place, New York. 


General News. 


What is Going on in the Electrical World. 


Arcadia, Wis.—A stock company is to be 
formed here to put in an electric light and 
water supply system. 

Waverly, N. Y.—South Waverly was to de- 
eide at an election held on the 9th, whether the 
village should have electric lights. 


Elizabeth, N. J.—The fire committee of the 
city council have reported in favor of getting an 
electrical fire alarm apparatus for the city. 


Oakland, Md.— The receivers have sold the 
plant of the Oakland Electric Light and Power 
Company at public auction to D. E. Offutt for 

„000. 

welds N. Y.—The directors of the Oswego 
Street ilway Company have decided to apply 
to the courts for the appointment of a receiver 
for the road. 


Martinsburg, W. Va.—The electric light 
plant of this city has been sold at public auction 
by the creditors of the concern to W. E. Tebo 
for $18,500. 

Chelsea, Mich.—The council, in accordance 
with the vote of the people at the recent election, 
will make a contract with the Chelsea Electric 
Company for lighting the village. 


Ocean City, Md.—The Sinepuxent Beach 
Company intends making extensive improve- 
ments at this resort; an electric plant will be 
provided for lighting the hotels and cottages. 


Brunswick, Ga.—Captain W. A. Jeter has ap- 
plied to the city council for a five years’ franchise 
to build and operate an electric car line in this 
oity. The franchise will probably be granted. 


Elberton, Ga.—At the recent election to de- 
cide the question of bonding this town for the 
purchase and instalment of an electric light- plant, 
the vote in the affirmative was almost unanimous. 


Troy, N. Y.—The directors and stockholders 
of the Cohoes City Electric Railway Company 


have voted to issue $50,000 worth of bonds, the 
mony to be applied to the construction of the 
road. 


White Plains, N. Y.— Under the terms of the 
charter which recently went into effect the trus- 
tees are commanded to advertise for proposals 
to light the streets of the village for three years 
from November next. 


Lafayette, Ind.—The Citizens’ Gas and Elee- 
tric Power Company, with a capital stock of $100,- 
000, has been organized here to compete with 
the present electric lighting company, a Thom- 
son-Houston concern. : 


Ocean Grove, N. J.—It is reported here that 
plans for an electric railway system in this place 
are under consideration and are likely to be car- 
ried into effect so as to have the road in opera- 
tion early in the summer. 


Poughkeepsie, N. T.— The Poughkeepsie 
Electric Railroad Company is trying to purchase 
the Poughkeepsie and Eastern Railroad for the 
purpose of equipping it with electricity and ex- 
tending the track to Millbrook. 


Fort Dodge, Iowa.—The Fort Dodge Electric 
Company has completed the rebuilding of its 
electric light plant and added machinery to 
furnish ae for 55 the trolley railway 
for which it recently got a franchise. 


Port Huron. Mich. —Suits have been com- 
menced against the Excelsior Electric Light 
Company of Port Huron to recover an aggre- 
gate of over $40.000 due on notes against that 
company to local banks and individuals. 


Williamstown, Mass.—The preliminary sur- 
vey for the electric railway between this townand 
North Adams has been made, and work on the 
line will begin immediately after the bill grant- 
ing the right of way is passed by the Legislature. 


Vicksburg, Miss.—Proposals will be received 
by the mayor, W. L. Trowbridge, until April 15, 
for the lighting of the city of Vicksburg with 81 
electric arc lights of 2,000 c. P. and 84 incandes- 
cent lights of 50 c. P. for periods of three or five 
years. 


Oneida, N. Y.—Last week parties were here 
consulting about an electric railroad. Their 
scheme is to purchase the street railway and ex- 
tend it up through Oneida Castle. A line from 
are Mg ARNIS Lake by way of Canastota is also 

ed of. 


Greenbush, N. Y.—The highway commis- 
sioner of East Greenbush has granted a fran- 
chise to F. R. Barnes to construct and operate 
an electric railway through that town from 
Albany to Castleton. Mr. Barnes is backed by 
Boston capitalists. 


Knoxville, Tenn.—A representative of the 
Excelsior Electric Light Company of New York 
has held conferences with the mayor and city 
engineer on the subject of a city lighting plant. 
He stated that a plant of sufficient capacity could 
be erected here for $40,000. 


Attleboro, Mass.—The Interstate Btreet 
Railway has been sold by public auction for 
$101,000 to E. R. Price for the trustees of the 
syndicate which bought the Attleboro, North 
Attleboro and Wrentham road. The sum of 
$15,000 wes deposited as a forfeit. 


Stroudsburg, Pa.—Judge Craig has issued a 
decree ordering a receiver’s sale on April 22 of 
the personal property and effects of the Delaware 
Valley Electric Railway Company. The sale 
will include the property and franchise of the East 
Stroudsburg and Matamoros Railroad Company. 


New Brighton, S. 1I.— The Staten Island Elec- 
tric Railroad Company (Thomas syndicate), which 
obtained a franchise from New Brighton, has de- 
posited $10,000 with the Central Trust Company 
as a guarantee for the construction and operation 
of the line in accordance with the terms of the 
franchise. 


Jacksonville, Fla.—The Jacksonville Electric 
Light Company. having failed in its attempt to 
have the city enjoined from serving the citizens 
with light from the new municipal plant, intends 
to compete with the city in furnishing light to 
private consumers at the same prices as the city 
advertises. 


Jersey City, N. J.—The power-house of the 
New Jersey Electric Railway Company, now in 
course of construction on the Meadows, will be 
completed and fully equipped with its engines and 
dynamos by May 1. The power-house is 75 by 
175 feet in size and of brick. The car storage 
house will accommodate 65 cars. | 


R. Brown, E. 


Richmond, Va.—A conduit ordinance is be- 
fore the city council requiring telegraph, tele- 
phone and electric light and power wires and 
cables, including feed but excluding trolley 
wires, and all other appliances for conducting 
electricity, and the poles therefor, to be removed 
from certain named streets. 


Woburn, Mass.—Judge Knowlton, of the 
Supreme Court, has ordered the plant of the 
Woburn Electric Light Company to be sold on 
May 15, subject to the first mortgage of $85,000 
and all incumbrances and liens except the second 
mortgage for $100,000 and the receiver's certifi- 
cates, amounting to $1,000 more. 


Asbury Park, N. J.—The plant, franchise and 

ood will of the Neptune Electric Light and 

ower Company of this city have been sold for 
$61,000, subject to a mortgage of $41,000. The 
purchaser was George A. Smock, on behalf of 
the recently organized Asbury Park Electric 
Light n The original cost of the plant 
was $160,000. 


Norfolk, Va.—The syndicate who have been 
negotiating for the purchase of the street rail- 
road have made a deposit and are expected to 
take charge immediately. The old tracks will be 
taken up and a complete electric system put in. 
The purchasers will expend $150,000 in improve- 
ments and extensions including West Norfolk 
and other suburbs. 


Sharon, Pa.—A complete reorganization of 
the Shenango Valley Electric Company has been 
effected. The officials elected were: President, 
A.M. J olly, Beaver Falls; secretary, A. R. Leyda, 
Beaver Falls; treasurer, A. F. Barker, New 
Brighton. Directors: J. A. Whitla, A. R. 
Leyda, J. P. Stone, A. W. Jolly, Beaver Falls, 
and F. G. Barker, New Brighton. 


Savannah, Ga.—Judge Speer has issued an 
order directing the receivers of the electric street 
railway to proceed with the reorganization of the 
company’s property. For the old bonds there 


will be exchanged $600,000 new bonds at 5 per 


cent., which take up $800,000 now outstanding. 


: The debts of the company will be paid out of the 


Brush Electric Light Company’s stock now in 
the company’s treasury. 


Passaic, N. J.--The gas and electric companies 
have consolidated under the title of the Passaic 
Lighting Company. The new directors are W. 
eB. Gardiner, Richard Morrell, 
H. P. Brown, B. W. Spencer, G. A. Hobart, J. 
J. Slater, L. B. Gawtry and John A. Willett. 
The officers are W. R. Brown, president; B. W 
Spencer, vice-president and treasurer; È. LeB. 
Gardiner, secretary. 


Memphis, Tenn.—The Memphis Street Rail- 
way Company, F. G. Jones, Thomas B. Turley, 
Lake E. Wright, John K. Speed and W. B. Mal- 
lory, incorporators, has filed its charter of in- 
5 in the register's office. The charter 
authorizes the consolidation of all the present 
electric roads operated in and a ound Memphis 
under one name. 


Baltimore. -A new four-masted schooner, 
the C. S. Glidden, just arrived here with a cargo 
of phosphates, is believed to be the sos electri- 
cally equipped schooner on the coast. The com- 
mander of the schooner can sit in his cabin 
and summon the steward, or give orders about 
handling the sails by means of electric buttons. 
Is the quarter deck doomed ? 


Eau Claire, Wis.—The new Electric Light 
and Power Company will expend nearly $300,000 
in improvements here. The upper dam will be 
improved so as to give a fall of 16 feet, the lower 
dam will also be improved and the horse-power 
greatly increased. A large dam will also be con- 
structed at the falls near Altoona, all of which 
will give the new company a capacity of 600 or 
700 horse-power. 


Niagara Falls, N. Y.—The first test of the 
5,000 H. P. dynamo recently set up in the power- 
house of the Niagara Falls Power Company was 
made on the night of the 5th inst., and was fol- 
lowed next day by another test in the presence of 
the officers of the Cataract Construction Com- 
pany and a number of other gentlemen, includ- 
ing several English capitalists. Both tests were 
pronounced thoroughly satisfactory. 


La Porte, Ind.—A franchise has been granted 
for an electric road between La Porte and Michi- 
gan City, a distance of 12 miles. This is said to 
be the inception of a scheme, backed by Eastern 
capitalists, to build an electric railway to Indian- 
apolis and, paralleling the Lake Erie and West- 
ern Railroad, to the State capital, which is esti- 
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mated to cost over $1,000,000. The Michigan 
City and La Porte road is to be an experimental 
line to determine the feasibility of the project. 


Flushing, N. T.— The Flushing and College 
Point Electric Street Railway has been sold by 
the special master to Cravath & Houston, rep- 
resenting the reorganized company for $25,000. 
The road will be operated by the new company, 
which promises improved service. Among those 
05 the reorganized company are Daniel 
Odem, E. Bayard Halstead, Paul D. Cravath, 
John W. Houston, V. K. MeElhenny, Frank A. 
e Philip F. Kobbe, Harvey Romer 
and Charles Snow Kellogg, of New York. 


Cleveland, 0.—The Cleveland, Painesville 
and Eastern Railroad Company has filed an ap- 
plication in the county commissioner’s office for 
a 25-year franchise for a line to run from the 
Euclid Creek terminus of the Big Consolidated 
line out Euclid avenue to the county line. The 
lineäs to be operated by electricity, and is backed 
by Henry A. Everett, the president of the Con- 
solidated Company. 


Atlanta, Ga.—The Georgia Electric ‘Light 
Company has petitioned the council for a renewal 
of its lighting contract with the city for a period 


of five or ten years, at a reduction of 10 and 15- 


per cent. respectively, and pleads for preference 
on the ground that it has invested $750,000 in the 
business, has furnished satisfact sry light and has 
never earned or paid a dividend. e present 
contract expires July 1. 


Chester, Pa.—The directors of the proposed 


Media, Middletown, Aston and Chester Electric 
Railway Company have voted to increase the 
capital stock of the rond from $80,000 to $150,000. 
It is expected that the contract for the construc- 
tion of a portion of the road will be given out in 
a few weeks. Samuel L. Kent, of Clifton Heights 
has been elected a director to fill the vacancy 
caused by the death of Hon. William Ward. 


Buffalo, N. Y.—It is understood that at a 
secret session of the committee on the 2d the 
corporation counsel was instructed to draw up a 
franchise for supplying power to Buffalo, which 
is to be submitted to the Niagara Falis Power 
Company, at an early day. The grant is for fifty 
years. The Power Company will probably ar- 
range to use the New York Central’s road for an 
overhead wire line for the transmission of elec- 
trical energy to this city. 


Calais, Me.—The People’s Electric Light and 
Power Company, with a capital stock of $50,000, 
has been organized in Calais, and two per cent. 
of the stock has already been paid in. The in- 
tention of the company is to provide power, light 
and heat to Calais patrons. Hon. John G. Maur- 
chie is president.—Gerald & Libby have sold 
their interest in the Calais Street Railway to the 
Messrs. Curran and Charles Pray, who will have 
the management of the plant. 


Chicago.—The Journal states that the largest | 


stem of electric street railway in the world un- 
er the mapagement of an individual owner is 
that which will soon he put into operation on the 
West Side by Charles T. Yerkes. The entire 
system is composed of about 200 miles of road, 
and it cuts up that portion of the city into sec- 
tions, penetrates districts which have not hereto- 
fore had locomotive privileges, and presents the 
most extensive plan of main and cross-town lines 
ever built.” 


West Salem, Wis.—S. D. McMillan has been 
granted a franchise to establish an electric light 
and power company in this village. Mr. McMil- 
lan controls the fine water power at Neshonoo, 
about a mile and a half from West Salem. It is 
well known that his purpose is to reach La Crosse 
with his power within a year. Another com- 
pany is endeavoring to secure rights lower down 
La Crosse River solely for developing electricity 
to be conveyed to La Crosse. It is likely an 
electric railway line up La Crosse valley will be 
organi zed before the year is out. 


Utica, N. Y.—A dispatch from Watertown to 
the Press states that ‘‘ a big scheme is on foot to 
utilize the water power of the Black River for the 
generation of electricity. Owners of water nghts 
in Watertown and neighboring towns that border 
on the Black River have been asked for options 
on their privileges. It is understood that the 
Rome, Watertown and Ogdensburg Railroad 
Company is the prime mover in the scheme and 
that electricity will be used as the power by which 
7 75 will be operated in Northern New 

ork.” 


Red Bank, N. J.—A party of New York, 
Brooklyn and Newark men have been looking 
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over the route proposed for an electric railway 
between Red Bank and Long Branch, and subse- 
quently decided to ask the board of commission- 
ers for a franchise for the road in Red Bank. 
The road is to cost $800,000 and the indications 
are that it will be built at once. $S. B. Dutcher 
and Benjamin Frick, of New York; S. S. White 
more, P. B. Purdy, J. F. Dobson, D. S. Arnott 
and A. B. Eldridge, of Brooklyn; Robert Light- 
por of Jersey City, and W. B. Williams, of 

ewark, are the men mentioned in connection 
with the project. 


Lincoln, Neb.—The State Senate has passed a 
bill enabling cities of a population less than 
5,000 to make contracts for lighting plants. It 
provides that these cities are authorized to make 
contracts with and authorize any person, com- 
pany, or association to erect and maintain gas or 
electric light works, and give such person, com- 
pany, or association the exclusive privilege of 
furnishing gas or electric lights to light the 
streets, lanes, and alleys of such cities for any 
len of time, not exceeding twenty-one years, 
and to levy a tax not exceeding five mills on the 
dollar in any one year, for the purpose of pay- 
ing the costs of lighting the streets, lanes and 
alleys of said cities. 


Albany, N. Y.—The Governor has signed the 
bill authorizing North Tonawanda to establish an 
electric lighting system and the bill authorizing 
Lockport to vote on the question of establishin 
an electric light plant at a cost not to excee 
$25,000.—The Assembly has passed these bills: 
Mr. Ainsworth’s, increasing the amount for 
which villages may contract with electric light 
companies; the bill requiring all motormen and 
electrical assistants in New York, Brooklyn and 
Buffalo to pass an examination by a board of 
electrical inspectors, who shall be appointed by 
the mayor.—A bill has been introduced in the 
Assembly empowering the Equity Gas Light 
Company to supply electricity in Brooklyn. 


Stamford, Conn.--The Stamford street rail- 
way has been purchased by a syndicate of New 
York capitalists, among whom are J. Pierpont 
Morgan, E. C. Benedict and H. O. Havemeyer. 
The sale, it is understood, was completed the 
last week in March, ending negotiations first en- 
tered into a year ago. The plans of the buyers 
are as yet unknown, but it is rumored that the 
road will be equipped with electricity 8 
that a power plant will be erected at Glen Brook, 
and that power will also be supplied to the New 
Canaan and Stamford branch of the Consoli- 
dated. The deal is reported to be a move on the 
part of officers of the Consolidated road to con- 
trol by investments by its large shareholders the 
systems of trolley lines which may run parallel 
to its tracks. 


Los Angeles, Oal.—The Los Angeles Consoli- 
dated Electric Compan has passed out of exist- 
ence, giving place to the Los Angeles Railway 
Company, which was organized for the purpose 
of taking over the franchises and all the property 
of the Consolidated Electric Company. The men 
at the head of the new company are well known 
in business circles in San Francisco, among them 
being A. H. Payson, the capitalist, and George 
Stone, president of the People’s Savings Bank. 
Morris Trumbull, of Chicago, was appointed 
temporary general manager. Mr. Trumbull saye 
it is intended that the service shall be im- 
proved in many ways, and at once. It is realized 
that a large number of cars are needed in order 
that a better time schedule shall be observed. 
The cable lines are to be electrized, and already 
orders have been placed for material looking to 
a speedy change in this direction.” 


Burlington, N. J.— Contracts have been 
awarded by the Pennsylvania Railroad Company 
for the electrical equipment of the Burlington 
branch of the Amboy division, which connects 
Mt. Holly and Burlington. The Westinghouse 
Company will furnish the engine and generators, 
and the combination cars, for baggage and pas- 
sengers, will be equipped with Westinghouse 
motors and car equipments. There will be three 
of these cars, two of them provided with two mo- 
tors of 75 borse- POwer each, making 150 horse- 
power toa car, and these motors are to drive the 
cars at arate of 45 to 60 miles an hour. The 
third car will have four motors of 50 horse-power 
each, a total of 200 horse-power. Railway motors 
of 75 horse-power have never been used, and 
those for use on these cars are to be built 
especially for them. The use of four motors on 
a car is also an experiment. These cars are in- 
tended to draw one, twoor three Pennsylvania 
5 coaches such as are used in the regular 
rafio. 
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Telephone and Telegraph. 
A telephone exchange is being put in at Way- 


cross, Ga. 

The Phonix Mutual Telephone Company, or- 
ganized under the laws of New Jersey, has filed 
articles of incorporation in Jersey ity. The 
capital stock is $20,000. Incorporators: Thomas 
Brady and Chester D. Ayers, of Bayonne, and 
George Christian, of New York. 


Messrs. Clarence F. Hotchkiss, George C. 
Bayless, Edward L. Rose, Cyrus Strong, Jr., 
Judge Downs and Col. Dunn are back of the 
movement for a new telephone company in Bing- 
hamton, N. Y. 


A movement was started at Garrison, Col, last 
week for the building of a telephone line between 
there and the Duncan mining camp with the re- 
sult that in less than three hours enough money 
i raised to pay almost the entire cost of 

e line. 


Pittsburg, Pa., business men are making a 
move for lower telephone rates, and promise en- 
couragement to any new company that will give 
them good service at reasonable rates. A Cham- 
ber of Commerce man says that Pittsburg pays 
higher prices for telephone service than any other 
city in the world.” 


The National Telephone Construction Company 
has petitioned the village board of Waukesha, 
Wis., for a franchise to construct and operate an 
exchange in Waukesha. 


When the uncertainty in regard to underground 
wiring is removed, St. Louis will be placed in 
line with the other great cities of the Union by 
the erection of a long distance telephone system, 
which has been delayed by the council’s dilatory 
action in the matter of subwuys. 


At a recent meeting of the stockholders of the 
West Shore Telephone Company at Kingston, 
N.Y., it was agreed to have the charter amended 
so as to permit an extension to Stamford, thus 
covering the Ulster and Delaware territory where 
subscriptions for stock have already been made, 
and also to permit an extension to Walden from 
Gardiner. 


Subscribers of the Hudson River Company in 
Kingston, N. Y., bave been informed that the 
former rate of $5 per month is cut to $25 a year. 
This was done to compete with the West Shore 
Telephone Company, which recently put up a 
line slong the Hudson Valley and cut the old rate 
down to $80 a year. 


The board of directors of the Home Telephone 
Company of Mobile, Ala., bave elected the fol- 
lowing officers: H. Piser, president; James K. 
Glennon, vice-president; W. H. Fitzpatrick, sec- 
retary; Adam Glass, treasurer. This completes 
the organization of the company and preliminary 
work onthe plant has already begun. Nearly 500 
subscribers have been secured and new names 
are being added to the list daily. 


The Indiana Telephoneand Oonstruction Com- 
pany have asked the city council of Muncie, Ind., 
for a franchise to put ina telephone system in 
that city. 


The county board of Waterloo, III., bas granted 
Drs. S. C. and S. S. Skeel and John A. Jakle the 
right toerect a telephone line from Harrisonville 
to Waterloo. Work on the line will begin at 
once. 


At Shamokin, Pa., a local telephone company, 
to be known as the Anthracite Telephone and 
Supply Company, has been formed by Shamokin 
and Mt. Carmel capitalists. 


The Harrison Telephone Compary has organ- 
ized a branch at Sioux City, Iowa. and will begin 
putting in the new system in a few weeks. 


The Harrison Telephone Company is making 
an effort at Olean, N. Y., to get 150 subscribers 
at $30 for offices and $18 for residences per year. 
The established concern there, the Western New 
York and Pennsylvania Telephone and Telegraph 
Company, has reduced its rates. 


The Anderson (S. O.) Telephone Company is 
putting in phones, doing inside wiring and com- 
pleting such details as are necessary to a perfect 
telephone system. The company has fifty-two 
subscribers. 


The Home Telephone Company of Wabash, 
organized for the purpose of furnishing telephone 
service to the city of Wabash, Ind., has been in- 
corporated by residents of thatcity. The capital 
stock is $10,000. 
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The Menominee Range Telephone and Con- 
struction Company has been organized by loc: 
capitalists at Iron Mountain, Mich., and will 
operate an exchange in Iron Mountain, Norway 
and other range towns. It will furnish instru- 
ments for $24 a year. 


At a meeting of citizens at Rockford, Ill., last 
week it was decided to organize the Rockford 
Telephone Company with a capital stock of $60.- 
000, a large part of which was subscribed. Each 
subscriber for a phone is to take $100 worth of 
stock, payable in instalments. The rates fixed 
for the new company are $30 a year for business 
houses and $20 for residences, The citizens’ 
committee, while recommending no system at 
present, have four under consideration for adop- 
tion. All of the leading citizens are in the fight 
for cheaper phone rates and the chances are the 
Bell monopoly will be driven out. 


The Wizart Telephone Company's represents- 
tive, C. J. Willow, bas visited Omaha and Coun- 
cil Bluffs for the purpose of interesting telephone 
users in the Wizart Company’s system. 


The Central Pennsylvania Telephone and 
Supply Company has reduced its rates about 25 
per cent. at all exchanges in its territory. 


The local Phonix Telephone Company of 
Greencastle, Ind., has been incorporated. ts 
capital stock is $8,000. The company was organ- 
ized for the purpose of furnishing. telephone 
service in Greencastle. 


The Nebraska Telephone Company has had a 
representative in Tecumseh consulting with busi- 
ness men in regard to erecting a telephone sys- 
tem in that town. He met with much encour- 
agement. 


The Indianapolis Phosnix Company, organized 
for the purpose of operating a telephone system 
in Marion County and Indianapolis, has been in- 
corporated. Its capital stock is $200,000, and 
among the stockholders are Alfred B. Gates, 
Rufus K. Syfers, Charles A. McCleary, William 
N. Gates, Genres W. Stout, Charles F. Smith, 
George C. Webster, Edward M. Churchman, R. 
H. McCrea and Benjamin L. Webb. 


The Mutual Automatic Telephone Company, a 
branch of the Automatic Telephone and Electric 
Company of New York State, has issued a circular 
in which it is intimated that the company will 
open offices in New York and Brooklyn as soon 
as arrangements can be made. The Strowger au- 
tomatic telephone will be used and the projectors 
state that telephone rates will be radically low- 
ered once the new system is in working order. 
Officers: Smith M. Weed, chairman of the board; 
J. Wesley Allison, president; Silas B. Dutcher, 
. first vice-president; John C. McGuire, second 
vice-president; Henry N. Whitney, treasurer; A. 
B.Macklin, secretary. Executive Committee: 
Smith M. Weed, John C. McGuire, Silas B. 
Dutcher, J. Wesley Allison, David A. Boody. 
Board of Directors: Dr. W. Seward Webb, presi- 
dent Wagner Palace Car Company, New York; 
David A. Boody, banker and ex-mayor of Brook- 
lyn, New York, vice-president Sprague National 

ank; J. Wesley Allison, president Automatic 
Telephone and Electric Company; Henry N. 
Whitney, president Schermerhorn Bank, also of 


Kissam & Whitney, bankers, Wall st., New York; 


Silas B. Dutcher, president Hamilton Trust Oom- 
pany, Brooklyn, N. I.; John ©. McGuire, 
lawyer, surveyor of the port of New York; Joseph 
T. Keiley, lawyer, New York; A. B. Macklin, sec- 
retary Mutual Automatic Telephone Company, 
New York; John Jacob Astor, New York; Smith 
M. Weed, president C. O. and I. Company, Ger- 
man-American Investment Company, etc., New 
York; Charles F. Cox, president American Safety 
Deposit Company, vice-president Canada South- 
ern Railway, vice-president Second Avenue Rail- 
way, New York. 


COMMERCIAL PARAGRAPHS. 


The Royal Electric Company of Peoria, III., have com- 
pleted arrangements with Messrs. H. B. Coho & Company, 
No. 208 Broadway, New York, to handle thelr alternating 
current apparatus in the East. Messrs. Coho & Company 
have secured the services of Mr. George C. Hoffman, for- 
merly of the Westinghouse Company, who will have 
charge of the alternating current department. 


The Mather Electric Company of Manchester, Conn., 
have just closed a contract with the Berlin Iron Bridge 
Company of East Berlin, Conn., for equipping their new 
orge shop with electric power. A 40 k. w. generator and 
a 50 H. P. motor will be used. 


MOONLIGHT SCHEDULE FOR THE 
. UNITED STATES. 
(Issued by the Washington Carbon Company.) 
APRIL, 1895. 


Da Day No. of 
of Mo. Light. of Mo. Eztingutsh. Hours. 
i — 1135 H. M. H. M. 
2 2 4. M. 4.40 6.20 
8 A.M. 1.20 8 „% 4.40 8.20 
4 +s 2.00 4 „% 4.40 2.40 
5 ae 2.40 5 “ 4.40 2.00 
6 ts 8.00 6 4.40 1.40 

7 No light. 7 No light. 

8 No light. 8 No light 

9 No light. 9 No light 
10 P. M. 7.00 10 P. M. 9.20 2.20 
11 80 7.00 11 „% 10.80 3.80 
12 8 7. 00 12 11.40 4.40 
18 “e 7.00 14 4. M. 1.00 6.00 
14 as 7.10 15 „1.40 6.80 
15 © 7.10 16 „% 2.80 7.20 
16 9 7.10 17 „* 800 7.50 
17 „%% 710 18 “ 8.30 8.20 
18 © 710 19 % 400 8.50 
19 + 7.10 20 4.20 10.10 
20 “s 7.10 21 „% 4.20 10.10 
21 i 7.10 22 4% 4. 10 10.00 
22 60 7.20 238 “ 410 9.50 
23 “ 7.20 24 ss 410 9.50 
24 te 7.20 25 4.10 9.50 
25 “ 7.20 26 4% 4. 10 9.50 
26 “ 8.00 27 „% 4.00 8.00 
27 ti 9.10 28 % 400 6.50 
28 „% 10.20 29 A4. 00 5.40 
29 „% 11.00 30 „ 4.00 5.00 
80 11.20 May 1. % 4.00 4.40 
tel!!! 3 170.10 

INCORPORATIONS. 


The Topeka Water and Electric Power Company, 
Topeka, Kan.—to develop and improve water power from 
Kansas River and other places: construct dams, electric 
works, water works, compressed air, milling eatablish- 
ments, etc. Capital stock, $1,000,000. Promoters: F. A. 
Session, Ionia, Mich.; L. H. Withey, Anton C. Hoclenpyl, 
T. F. McCarry, Grand Rapids, Mich. 


The Saranac Lake Electric Light Company, Saranac 
Lake, N. Y.—to use electricity for light, heat and power. 
Capital stock, $80,000. Promoters: Orlando Blood, Wal- 
lace Murray, O. S. Morse, all of Saranac Lake. 


The Prospect Street Railway Company, Chester, Pa.—to 
build a street railway operated by electricity or other 
power than locomotive. Capital stock, $50,000. Promoters: 
Geo. Rodgmen, Wm. D. Pullon, Jr., Edw. J. Nugent, all of 
Chester. 

The Chase Electric Cyclorama Company, Chicago, III.— 
to manufacture, buy, sell and operate electrical, photo- 
graphic and optical machines, instruments and appa- 
ratus, stereopticon slides, lime light and all other lighting 
apparatus. Capital stock, 8100, 000. Promoters: Chas. A. 
Chase, D. Wiley McCaughey, Geo. E. West. 


The Kansas Telephone and Electrical Company, Par- 
sons, Kan.—to maintain and operate a system of tele- 
phones and electrical alarms and calls. Capital stock, 
$40,000. ‘Promoters: A. B. Kerlin, Freeport, III.; D. 8. 
Stewart, Shelbina, Mo.; C. W. Ryan, Parsons. 


The Telegraphic Page Printing Company (incorporated 
in W. Virginia), New York, N. Y.—to manufacture, ,oper- 
ate and sell electric printing telegraph machines and all 
other electrical and mechanical devices, etc. Capital 
stock, $500,000. Promoters: Edw. T. Hickey, Chas. H. H. 
Cottrell, New York City; Chas. F. Sesinger, Philadel- 
phia, Pa. 

The Steuben County Electric Telephone Company, An- 
gola, Ind. Capital stock, $5,000. Promoters: Lorenzo 
Taylor, Sol. A. Wood, J. E. Naught, N. W. Gilbert, of An- 
gola. l l 

The Bristol Gas and Electric Company, Bristol, Va.—to 
operate a gas and electric light plant. Capital stock, 
$100,000. Promoters: J. H. Wood, H. C. Wood, R. W. 
Crenshaw, Bristol, Va.; Wm. Hurt, Lynchburg, Va 


The Berwyn and Deven Passenger Railway Company, 
Philadelphia, Pa.—to build a street railway in Chester 
County, Pa. Capital stock, $18,000. Promoters: Geo. 
Roney, John A. Carry, Russell Hawkins, Philadelphia. 


The Newtown, Langhorne and Bristol Trolley Street 
Rallway Company. Newtown, Pa.—to build an electric 
street railway. Capital stock, 860,000. Promoters: Geo. 
C. Worstall, Newtown, Pa.; Henry Lovett and Wm. B. 
Parry, Langhorne. 

The Rawson Light and Power Company, Leicester, Mass. 
—to furnish light, heat and power. Capital stock, $25,- 
000. Promoters: Edwin L. Watson, Walter C. Watson, 
Wm. F. Whittemore, J. S. Whittemore, Lory 8. Watson. 


The Bureau County Telephone and Telegraph Company, 
Walnut, lll. Capital stock, $1,500. ; Incorporators : Joseph 
W. Ross, John H. Knight and A. E. Burres. 


Richwood’s Street Railway Company, Peoria, III.— to con- 
struct a street railway through the counties of Peoria, 
Tazewelland Woodford. Capital stock, $50,000. Incorpo- 
rators: Robert M., Cox, James M. Morse, Theodore J. 
Miller. 

The Cascade Light and Power Company, Cascade, Iowa 
—tofurnish electricity for lighting, heating and power. 
Capital stock (paid up), $7,000, with the privilege to in- 


crease to 815, 000. Incorporators: James A. Hayes, D. M. 
Finley, L. P. Freeman, H. L. Dehner, J. W. Beatty. 


The Charleston Electric Company, Charleston, Ill. Cap- 
ital stock, $5,000. Incorporators : Richard Cadie, Frank A. 
Brooks and W. A. Highland. i 

The Baird Electric Conduit Company, Chicago—to build 
and operate street railroads. «apital stock, $5,000,000. In- 
corporators: F. E. Baird, G. E. Baird, W. H. Craig. 


ELECTRICAL PATENT RECORD. 


— 


LETTERS PATENT ISSUED APRIL 2, 1895. 


BLECTRIO RAILROADS AND APPLIANOES. 


586,704. Safeguard for Cable or Electric Cars. Geo. Risch- 
muller, San Francisco, Cal Filed Feb. 24, 1894. 

586,764. Electric Block-Signal. Fred P. Snow, Lynn, 
Mass. Filed April 27, 1804. 

536,795. Switch for Street-Car Controllers. Gustaf Valley, 
Cleveland, Ohio, assignor to the Steel Motor Company, 
same place. Filed Dec. 8, 1894. 

536,828. Supply System for Electric Railways. Albert C. 
Crehore, Ithaca, N. Y. Filed July 22, 1898. 

586,855. System of Electrical Propulsion for Railway-Cars. 
Leon Dion, Natick, Mass. Filed June 14, 1894. 

586,918. Closed-Conduit System for Electric Railways. 
Edwin D. Chaplin and Leon Dion, Natick, Mass. Filed 
June 14, 1894. 

586,923. Safety Device for Electric Railways Having Sec- 
tional Conductors. Leon Dion, Natick, Mass. Filed 
June 14, 1894. 

586,952. Conduit Electric Railway. Tyre C. Hughes and 
Arthur W. Adams, St. Louis, MO., assignors of one- 
half to Ewing Hill and E. C. Smith, same place. Filed 


Feb. 12, 1894. 
586,967. Loer rt for Electric-Railway Cara Emil 
B. W. Reichel, Charlottenburg, assignor to Siemens & 


Halske, Berlin, Germany. ed Oct. 25, 1894. 
ELECTRIO LIGHTS AND APPLIANCES. 


586,798. Socket for Incandescent Lamps. Francis H. 
Soden, Chicago, IlL, assignor to the Tromson-Houston 
aoc une Company, of Connecticut. Filed Feb. 12, 


536,856. Shade for Incandescent-Lamp Globes. Leon 
Dion, Natick, Mass. Filed June 14, 1894. 


DYNAMO BLECTRIC MACHINERY. 


586,608. Electrical Transformer. Malcolm Dickerson, 
Fort Wayne, Ind., assignor of one-half to John F. Cur- 
tice, same place. Filed Nov. 26, 1894. 

586,748. Dynamo Driven from Axles of Railway-Cars. 
William Biddle, Brooklyn, N. Y. Filed May 31, 18%. 

586,794. Electric Controller. Gustaf Valley, Cleveland, 
Ohio, nor to the Steel Motor Company, same 

lace. Filed Dec. 3, 1894. 

586,816. Combined Dynamo-Electric Generator and Cur- 
rent-Director. ames F. McElroy, Albany, N. Y.. as- 
signor to the Consolidated Car Heating Company, 
Wheeling, W. Va. Filed Jan. 2, 1882. 

586,968. Dynamo-Electric Machine. James F. McElroy, 
Albany, N. Y. Filed July 24, 1804. 

586,973. Brush-Holder for Dynamo-Electric Machines 
and Motors. Gustaf Valley, Cleveland, Ohio, assignor 
to the Steel Motor Company. Filed Dec. 15, 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. 


586,655. Terminal Attachment for Flexibie Conductors. 
Wilton L. Richards, Malden, assignor to the American 
19 1 Telephone Company, Boston, Mass. Filed Sept. 


1 U 1894. 

586,705. Telephoning Apparatus. William B. Robeson, 
Philadelphia, Pa. Filed Sept. 7, 1894. 

586,763. Telephone. John Serdinko, San Antonio, Tex., as- 
signor to the National Union Telephone Company, 
same place. Filed Dec. 4, 18%. 

589,787. Tele none Exchanec System and Apparatus. 
Hammond V. Hayes and Theodore Spencer, Cambridge, 
assignors to the American Bell Telephone Company, 
Boston, Mass. Filed Sept. 10, 1894. 

586,914. Telephone. Fred H. Brown, Chicago, III., as- 
signor by mesne assignments, to the Economy Trans- 
mission Company, same place. Filed Oct. 17, 1894. 

586,920. Telephone System. Frank R. Colvin, New York, 
N. Y. Filled Dec. 20, 1894. 


BATTERIES. 


586,689. Electric Battery. Hosea W. 
Mass. Filed Feb. 28, 1894. 


SIGNALS AND SIGNALING APPARATUS. 


636,871. Electric Double-Semaphore Block-Signal. Na- 
thaniel O. Goldsmith, Cincinnati, Ohio. ed March 


24, 1894. 
586,872. Electric Block-Signal, Nathaniel O. Goldsmith, 
Cincinnati, Ohio. Filed March 24, 1894. 


MISCELLANEOUS. 


596,684. Self-Locking Cleat for Electric Wiring. Frank 0. 
Creager, Marseilles, III. Filed Jan. 14, 1896. 

586,730. ectrical Controlling System for Elevators. C 
rien O. Mailloux, New York, N. Y. Filed Dec. 


1894. 

586,808. Contact-Finger for Electric Controllers. Samuel 
Harris, Cleveland, Ohio., assignor to the Steel Motor 
Company, same piace. Filed Dec. 5, 1884 

586,809. Electrical Switchboard. Francis W. Jones, New 
York, N. Y. Filed Jan. 22, 1895. 

586,811. Electric Mercurial Switch, or Contact-Maker. 
Hermann Lemp, Lynn, Mass., assignor to the Thom- 
son-Houston Electric Company, of Connecticut. Filed 
July 26, 1888. 


586,857. Means for the Insulation of Conductors of Elec- 
tricity. Leon Dion, Natick, Mass. Filed Dec 6, 1894. 

586,926. Electric Clock- Winding Mechanism. Martin V. B. 
Ethridge, Everett, and Joseph H. Eastman, Boston, 
Mass., assignors to the Century Clock Company, North 
Berwick, Me. Filed April 28, 1894. 

586,074. Electric Organ-Coupling Mechanism. Edwin 8. 
Votey, Detroit, Mich. ed April 7, 1894. 

586,975. Electrically-Controlled Magnet and Valve for 
Pipe-Organs. Edwin S. Votey and William D. Wood, 
Detroit, Mich. Filed April 7, 1894. 

586,977. Electromagnet for Pipe-Organs. Edwin S. Votey, 
William B. Fleming and William D. Wood, Detroit, 
Mich. Filed April 7, 1894. 

536,978. Electropneumatic POPAN for Pipe Ea 
Edwin S. Votey, William B. Fleming and William D. 
Wood, Detroit, Mich. Filed April 16, 18%. 


DESIGN. 


24,175. ha aaa ort. David J. Hauss, Cincinnati, 
Ohio. Filed Sept. 15 1894. Term of patent 7 7ears. 
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EDITORIAL NOTES. 


The Destiny Our entertaining contempo- 
of Gas. rary, the Progressive Age, the 
champion of the Welsbach light, in its iasue for 
April 15 has a leader of a column and a half en- 
titled “The Destiny ofjElectric Lighting,” which 
is a review of an editorial on Central Station 
Economy” which appeared in our issue for Feb- 
ruary 20. It will be remembered that this same 
journal, while defending the Welsbach light, 
very adroitly avoided the real questions at issue, 
and endeavored to concentrate the attention of 
its readers upon minor points not pertinent to 
the question. It was the case of the fits doctor 
over again, who used but a single remedy, and 
that was for fits. No matter what the patient's 
disease, he converted that disease into fits, and 
then cured the fits. With our contemporary 


the main holt“ is the Welsbach light. It 


matters not what subject it commences to dis- 
cuss, it always brings it around in some 
way to the Welsbach light, for like the aforesaid 
physician, it thinks it is immense on its particular 
specialty. 

After quoting freely from our remarks it says: 


Now, we have no quarrel to pick with our esteemed 
contemporary’s figures: in fact, we think they are first- 
rate figures. But we should like to submit the following 
question: 

Since gas light costs 87% per cent. less than steam- 
driven electric light, and, since gas-driven electric lights 
are cheaper still than the gas light, why don't the 
electric light companies make their light from gas- 
engines? 

To put this in another way, and perhaps more clearly 


Since the electric companies are losing money in selling 


for a dollar what the gas companies are getting rich in 
selling for 624 cents, and, since the electric companies 
could manufacture their same product, with the help of a 
gas-engine, for 817-743, or 42.7 per cent. of the cost in- 
curred by their competitors, why don’t they do it? 


The answer is that they are doing it. We are 
There 
is probably not a central station in the country 
that could not afford to sell electric light cheaper 
than gas is sold if it could operate its sta- 
tion continuously at its most economical rate. 
Unfortunately, the central station manager has 
no such means of storing up his surplus energy 
during the hours of light load as is at hand to 
the gas engineer, hence the earning capacity of 
his plant is reduced to about one-third what it 


speaking now of the cost of generation. 


should be. One of the chief advantages of the 
gas engine is that it has no standby losses, and 
by its use the large standby losses of the steam 
boiler, which add so much to the cost of current, 
are obviated. In an increasingly great number 
of cases, not only in New York City but else- 
where, the gas engine operated dynamo in 
isolated plants has supplanted street service, 
with a consequent reduction in the cost of that 
service of at least 40 per cent. on the cost of gas 
light. 
Continuing, it says: 


Is this a specimen of the executive ability that keeps 
electric stock at two-fifths of the value of gas stock? 
Since the only deduction to be drawn from ELECTRIOITY’S 
figures is that the electric companies, by adopting gas 
engines, could reduce their price per candle power -by 78 
per cent., and then stand just as gooda chance of making 
money as they do now, either those figures are wrong or 
else the electric men are— well, we won't call names 


This state of affairs does not imply a lack of 
executive or other ability on the part of the 
central station man, but is attributable almost 
entirely to the exceedingly variable character of 
the service which he is now supplying. That 
there can be any competition between the two 
illuminants with this disparity in price oer- 
tainly implies an intrinsic merit in the electrio 
light that even the cheaper cost of gas light 
does not overcome. This cannot be very gratify- 
ing to our contemporary, we think. l 


Concluding, it says : 


But this isn’t all. ELECTRICITY confines its comparisons 
in small lights to the batswing fame. It admits that the 
Welsbach is at least three times as economical. 80, 11 
the electric companies are losing money in selling for a 
dollar what the gas companies get rich in selling for 6936 
cents, how can they hope to compete with the new burner 
which furnishes the same thing for 21 cents? Even if the 
electric companies adopt gas engines and get all the gain 
in efficiency offered by electricity, and are thereby 
enabled to reduce their prices by 73 per cent., their light 
would still be 6 cents, or 29 per cent. higher in price than 
the Welsbach. “ Alas! Othello’s occupation——” 

We do not really think that the above represents the 
true state ofthe case. But in so far as ELBOTRIOITY’S . 
figures, even if exaggerated, are correctin general, just 
80 far is it evident that the inevitable goal of the course 
electric lighting is now running is the time when all eleo- 
tric current not derived from water power will be derived 
from gas power. | 

Whether they sell their gas direct to the consumer of 
light or indirectly through the electric companies ‘makes 
little difference to the gas fraternity. 


Here's where the fits come in. Observe the 
swing around to the Welsbach light. But we 
must correct our contemporary—we do not con- 
fine our comparisons to the batswing flame nor 
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do we admit that the Welsbach is at least three 
times as economical.” Doubtless it was an unin- 
tentional oversight on the part of our contem- 
porary that caused the omission of what we 
really did say. It was this : ‘‘ Extravagant claims 
have been made for the Welsbach light, but 
assuming the highest figures claimed, viz., 55 
o. P. from 4.6 cubic feet,” we still have a ratio 
of 4.99 to 1 in favor of electricity.” We regret 
that our esteemed contemporary omitted to 
quote these remarks, but, as we said before, we 
feel sure that it was an unintentional oversight. 


But the electrical industry is fast working out 


its own salvation and building up industries of 
its own which it can supply with power during 
its hours of small lighting load. In this way the 
central stations will equalize their load lines and 
the electric light will be sold at a profit for less 
than gas light can be sold for, and we will have 
a light that is both cheaper and better than gas. 
Gas should never be burned except in connec- 
tion with a chimney. The inevitable goal of 
electricity is to do all the lighting. The ‘‘inevi- 
table goal” of gas is to be used for fuel. But we 
can make a gas suitable for fuel purposes much 
cheaper than is now made for illuminating pur- 
poses. Those wanting gas for fuel—and that is 
what it is best fitted for—will patronize fuel-gas 
companies, which our gas light companies will 
finally become. The gas light companies will 
then become serviceable adjuncts to the electrical 
station, and as such be useful. But as far as 
direct illumination is concerned—‘‘ alas! Othel- 


lo’s occupation——” Words fail us here. 
& K * 
The Tesla In this issue Mr. Perry con- 
Two-Phase eludes his desoription of the 
System. polyphase installation at the 


new Westinghouse shops at East Pittsburg. It 
will be noticed that he has not confined himself 
strictly to a description of the apparatus there 
employed, but in order that the system of trans- 
mission as well as of distribution might be given 
in a connected way he has assumed that these 
works are at the further end of a long transmis- 
sion plant, and, after having described the gener- 
ators, has assumed that they have been re- 
placed by step-down transformers. In a cursory 
way he has touched on the various apparatus 
which would be involved in this long transmis- 
sion, and then takes up that which is actually em- 
ployed in the distribution itself. 

After an operation for several weeks of the 
many two-phase motors already installed, en- 
gaged in the greatest variety of service, it must 
be gratifying to the Westinghouse Company that 
their performance leaves nothing to be desired 
and that the reports from the motor hospital show 
all the beds empty. It has been claimed by Dr. 
Bell that it was impossible to burn out a poly- 
phase motor. It is true that there is very little 
likelihood of its burning out—much less, per- 
haps, than with the direct current motor—but 
any self-respecting motor will burn out if the 
proper conditions are supplied. One case of the 
kind has actually occurred with the Tesla motor 
under conditions where the machine would 
have been condemned if it hadn’t burned out. It 


ELECTRICITY. 


may be said, however, that the polyphase motor 
is practically indestructible from this cause un- 
der any conditions which it is likely to be called 
upon to meet, and we only mention this instance 
to contradict the positive statement of an enthu- 
siast who sometimes allows his words to run away 
with his judgment. 
— oes | 

Ir the rules of personal conduct and business 
probity which guided the late George M. Phelps 
had a greater number of adherents the world 
would be the better for it. 


His thirty odd years of activity in the electrical 


trade brought him few enemies; yet he did not 
lack force in controversy nor in handling his 
business. Always courteous, always impressing 
those about him with the desire to be just, it was 
his good fortune and his merit to escape the 
bitterness which too often follows the successful 
man through the struggles which lead to that 
success. He never failed to respond liberally to 
the many calls for charity made upon him, and 
always had a hearty word of encouragement for 
the unfortunate. He has left a creditable mark 
upon his time, and ELgorRICITY extends to his in- 
timate associates sincere sympathy in their loss. 
ee | 


The No officer of either the G. E. or 
Situation. Westinghouse Company has 
been found ready to state that any trade of any 
kind has been closed between the two compa- 
nies. On the other hand, more than one has 
stated that nothing had been definitely agreed to, 
and that consequently no prediction could be 
made. 

It is futile, therefore, to add much to what has 
been lately said in these columns on tbe fallacies 
of combinations. 

There is no doubt that a game has been 
played, deeper in portent than any scheme ever 
hatched in the brain of Mr. C. A. Coffin. This 
game has been in the hands of masters, who 
amuse themselves only behind the double-barred 
doors of banks, but who nevertheless are some- 


times compelled to consult those who play more 


in the open before they can reach conclusions. | 
That some plan was intended by which fresh 


money could be raised to place the G. E. wreck | 


in better shape to speculate with, there is 
little doubt. The stockholders have been robbed 


‘almost to the point where they will call on the 


courts to stop the thievery, and ANY TRADE of 
any nature, whereby new money and new men 
could be pulled in would be welcomed by them. 
This has been the nigger in the woodpile from 
the beginning—a desire to float new securities. 
And the knowledge that ELECTRICITY was pre- 
pared to kill any such scheme at its birth has 
been an unpleasant fact in the situation for the 
schemers. We have ruined their credit once, 
and can do it twice or three times if necessary. 
There may have been more truth than non- 
sense in the remarks of the financial editor of the 


New York Sun on Sunday, that the whole series 


of consolidation rumors had been handled to 
work G. E. stock up and down by two Westing- 
house and one G. E. directors, who knew that no 
such trade could be made, but who also knew 
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that they could make money as individuals out 
of the reports if properly handled. 

There is no trade in sight which could result in 
anything but benefit to the G. E. manipulators 
and in corresponding injury to any legitimate in- 
terests on the other side. 

The best thing to do will be to let these G. E. 
wreckers proceed with their own game until they 
have robbed the stockholders of their last dollar, 
even to an assessment, and until one or two of 
the prime movers are landed where they belong 
—in jail. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


SOUND PHILOSOPHY. 
The Best System Will Win. 


(From the New York Sun.) 


It may be hard upon the steam railroads to lose busi- 
ness; but it ls important to the community that transpor- 
tation shall be as cheap as possible. The steam people 
have no right to complain even if they should be driven 
out. For, did they not drive out of business the old 
stage coaches by which folks traveled, and the wagons by 
which goods were transported, and the horseback carriers 
who swept over the highways with their mai] bags? In- 
deed, they did; and thus they threw hundreds of men out 
of employment in Connecticut, besides reducing the price 
of horses. They did not care a copper how many stage 
drivers were knocked out by steam, or how many country 
inns were ruined by the rail, or how many stables were 
closed because animals were superseded by engines. Not 
a copper, so long as they drew their dividends and rese to 
the top of society. If they, in their turn, are injured by 
the electric people, they must take the time to think that 
this world is but a fleeting show, and that the whirligig 
of time often gives compensation for losses suffered. 


K XK * 

WE are glad to know that Sawyer-Man lamps 
are again on the market, and that the price has 
been put ata figure high enough to encourage 
all makers of good lamps to refuse to meet the 
competition of inferior lamps like the Edison. 
ELROIRIOITT adheres to the opinion on the lamp 
situation expressed a few weeks ago. The best 
lamps will win, if they are not sold too cheap. 


* H * 
THE ELECTROPOISE. 


An Authority Pronounces It a Fraud. 


The following letter has been received by the 
editor of Bee Culture and a copy forwarded to 
us: 


DIVISION OF CHEMISTRY 
WASHINGTON, D. C. 


U. S. DEPARTMENT OF AGRICULTURE, i 
Mr. A. I. Root, Medina, Ohio: 

DEAR SIR: I was much interested in reading your let- 
ter of the 27th ultimo, and also in looking over the en- 
closure which you sent. You ask my opinion of the 
marked part of page 5 of the circular which you enclose. 
From a scientific point of view it is rank charlatanry. I 
should want to go no further than such a sentence to form 
an opinion of the merits of the Invention. I do not think, 
however, that I could properly give an opinlon on the in- 
vention itself, as I do not claim to be an expert on electri- 
cai matters. I fully agree with you, however, that it isa 
humbug, pure and simple. I am. respectfully, 

H. W. WILEY, Chemist. 

April 1, 1895. 

How much more proof do the religious jour- 
nals and high-class magazines need before they 
will be forced to abandon their present dishon- 
orable position ? 

x * 


A SAMPLE of the hocus-pocus methods which 
have brought the storage battery methods of this 
country into disrepute is furnished by the Con- 
solidated Electric Storage Company which re- 
cently paid a dividend of 1 per cent. (quarterly) 
although Mr. Bracken, the president, is on reo- 
ord as saying that he would not give over $8 per 
share for the stock, while at the same time he 
was claiming to others that it was worth $12. It 
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is inconceivable that this concern can be paying 

any dividend honestly, or for any other purpose 
than to humbug somebody. At the time of the 
reoert consolidation Mr. Coffin admitted over 
his own signature that the Consolidated Com- 
pany was a bankrupt concern, owing to the G. 
E. and Brush companies alone over $165,000. 

& NK ** 

ELEorRIcITy would like to know how many of 
the companies making electric light carbous 
and claiming to be independent concerns are 
really so. The public would also like to know. 
Only a few of them have the courage to use the 
advertising columns of Exzorricity. This isa 
sure test of their independence from the control 
of the interests arrayed on the side of monop- 
oly, and purchasers may well look upon the 
others with suspicion. The plan of owning one 
or more so-called independent companies is not 
new to the Carbon Trust. | 

% K * 


WIN Dr. Depew recently commented on the 
Pullman strike in a manner which did not please 
Gov. Altgeld, the latter made a severe attack on 
the Doctor’s reputation, stating that he did not 
know which end of a steer the horns belong on. 
Evidently Gov. Altgeld and Mr. Herbert Lloyd 
learned the art of controversy at the same school. 


* XK & 


WE regret to add the names of Public Opinion 
and the Chautauquan to the black list of mor- 
ally weak journals willing for a small consider- 
ation to carry the advertisement of a flagrant 
and exposed fraud like the Electropoise. 

& NK * 

We recently announced that the Boston Ad- 
vertiser had so far fallen from grace as to be 
engaged in booming the barefaced Pennock 
swindle in its advertising columns. Another 
former pillar of respectability in journalism, 
the New York Times, has been doing the same 
thing. If these journals persist in this policy, 
what will their advertising space be worth to 
reputable concerns ? 

& NK %& 


AN EXPLANATION NEEDED. 

We have before us a communication from Mr. 
J. G. Pangborn, occupying two full pages 
(foolscap size) of the finest linen paper to be 
bought in the market. , In the center of the 
heading is an artistic crest in blue and gold. The 
heading reads as follows: - 


COMMISSION WORLD'S TRANSPORTATION 
FIELD COLUMBIAN MUSEUM. 


J. G. PaNGBORN, Honorary Director Museum World's 
Railway, F. C. M., President. 

GEORGE Woop Logan, United States Navy, Secretary. 
HUdH T. REED, United States Army. 
WMI. H. JaCKson, Colorado. 
EDWARD EVERETT WINOHELL, New York. 
CLEMENT F. STREET, Illinois. 
JOHN A. BARNES, Illinois. 

EDWARD HILL, Messenger 

LaHORBE, India, February 9th, 1898. 


Mr. Pangborn is trying to induce American 
manufacturers to patronize an agency which he 
claims to be establishing for handling exhibits 
at the Paris Exposition in 1900. 

We quote Mr. Pangborn: 

The establishing of headquarters in Paris at 
the termination of the travels of the Com- 
mission in 1897, and the ultimate constituting 
of the staff of the associated manufacturers of. 
say, four uf the membere—Mr. Street, the me- 
chanical engineer; Mr. Winchell, the draughts- 
man and artist; Mr. Stevenson, my, secretary, 
and myself would be very desirable.“ 

The headquarters is, of course, to be main- 
tained by the exhibitors. No doubt it would 
be very desirable” for Mr. Pangborn, or most 
anyore else, to be maintained in Paris for three 
years with a secretary and staff on some one 
else’s money. 

But what we would like to know is this: 

What connection has Mr. Pangborn with the 


Field Columbian Museum? What connection 
has the Field Columbian Museum with this 
scheme? Who pays for this elegant stationery ? 

We suppose the Field Columbian Museum 
management were as much surprised when they 
learned of the scheme as are the manufacturing 
companies who receive the circulars and wonder 
just what the Commission World's Transpor- 
tation Field Columbian Museum ” means. 

It is easy to see what Mr. Pangborn means. 

He is no doubt having more fun than he did 
when he was earning his living as G. P. A. of the 
Baltimore and Ohio Railroad. 

While the circulars are dated ‘‘ Lahore, India,” 
replies are requested to be sent to London, 
care B. F. Stevens, U. S. Dispatch Agent, with 
whom Mr, Pangborn says‘he is in constant tele- 
graphic communication.” 

Who pays for the telegrams ? 

& & * 


EVOLUTION. 


BY ELECTRICUS. 


In the early days each winter night, 
When we lived up on the farm, 
Choice pitch-pine knots served us with light 
And the backlog kept us warm. 
Contented we to have it thus, 
No sigh escaped our lips 
Till a rich man moved next door to us 
And he used tallow dips. 


Unheard of such extravagance 
In all the country round, 

The neighbors marked the circumstance 
And on such doings frowned ; 

But each with envy reasoned thus, 
Though words ne’er ’scaped his lips, 

„We'll beat that rich man next to us 
With all his tallow dips.” 


So pa he sold a shoat one day, 
And ma she went to town 

And blew the money in, they say, 
On candles and a gown; 

And when she came back spake she thus, 
With a quiver on her lips : 

u“ We'll show that rich man next to us 
What's better’n tallow dips.” 


And when those candles burned that night 
They made it light as day, 

And our neighbor when he saw the light 
Threw his tallow dips away. 

He got next day some whale-oil lamps, 
The first that we had seen, 

But pa he sold the sow for stamps 
And bought some kerosene. 


This knocked our nabodb's whale-oll lamps 
To the middle of next week 
And left him naught but to decamp 
And other fields to seek. 
My father bore his triumph well, 
But, grown ambitious, he 
Resolved the farm and stock to sell 
And a city swell to be. 


He bought a place in Houston street, 
And there we burned coal gas 
Whose constant rays each night did greet 
The throngs as they did pass. 
But from the windows next to ours 
There came a sickly sheen, 
Reminding one, by all the powers, 
Of a moonlight yallery green. 


My father didn’t think it right 
To be outdone this way, 
So he put in the electric light, 
Which made it bright as day ; 
And when we turned it on that night 
He softly raised a prayer : 
“ Heaven help the man with the Welsbach light 
Who lives next door, right there.” 


Our neighbor’s wife grew wan and thin, 
His children sick and pale, 

And he himself grew lank and lean, 
Though once so strong and hale; 

A shadow of his former might, 
They bore him in the hearse, 

A victim ofthe Welsbach light 
Which also killed his nurse. 


& & * 
Our Style Is Appreciated. 
And It Grows More Fascinating Every Week. 
(From the Baltimore American.) 


ELECTRICITY has always had, and will ever have, a fas- 
cination for man. 


THe next G. E. report will show, we are in- 
formed, no less than $8,000,000 written off from 
the assets for the year, and will claim a profit of 
$900,000 on the year’s business.. The latter 
amount is equivalent to less than one-half of 1 
per cent. on the common stock after taking- 
care of the preferred stock and the bonds. It is 
understood that Mr. Coolidge has insisted that 
the amount written off shall be as above e 
of 86,500, 000 as first intended. 


N XK * 


TRE Brush Electric Company's business must 
be booming along in a manner to compel that 
concern to join the ranks of Schuyler Electric 
etal. Five of the leading men at the works, 
Messrs. Phipps, Bagnall, Adams, Arnold and 
Cox, have recently resigned to organize a com- 
peting arc lamp business. 

And still those minority stockholders stick. 
We guess the holders of the 5500000 mortgage 
will be the first to kick in earnest.. 


x X * | 
The Walker Company Did Not Want It. 


As recently. announced in Exxcraicrry, the 
Walker Company of Cleveland were awarded 
the contract for a 1,500 £. w. generator by the 
Union Depot Railway Company of St. Louis. 
Subsequently the Walker Company refused to 
accept the contract, which was taken by the next 
higher bidder, the G. E. Company. 


COMMUNICATION. 
THE UNDISCOVERED FIELD. 


“ Quien Sabe ? ” 

To the Editor of ELEOTRICITY. 

Deak SIR: Could you believe that there issuch 
a thing as perpetual motion? Was it not sup- 
posed that Sir Isaac Newton discovered it? Is it 
not supposed that electricity is an undiscovered 
field ? I ama young mechanic who hardly knew 
what electricity was derived from until a few 
months ago, and from my knowledge gained 
since I see how to construct in three different 
ways a powerful perpetual motor. When I was 
a youngster I remember that when I heard of 
magnetism I supposed that there then was 
some powerful magnetic motors, but it does not 
seem so, for I do not know of any; but magneto- 
electro motors are immensely superior, and I am 
here in this city and I see the way to construct 
the marvel of modern times, and owing to my 
financial straits I am helpless. Talk of your 
Count Edison, Tesla and others—why a blind man 
would think of whatI see. It will give power to 
everything, will produce heat and light, will 
revolutionize life, make aerial navigation a reality ; 
and I who see it is not a count or wizard, but a 
bright ex-newsboy and at present a painter. If 
you know of any investors you may recommend 
them to me. I will make the agreement to 
supply electricity if started. 

Respectfully yours, 
H. T. D. 

P. S.—One is magnetic. One creates its own 
electricity, tbus making itself magneto. The other 
is simplicity. I have an excellent idea on aerial 
navigation, to work by an aeroplane lifted, pro- 
pelled and steered by fans—should go by © 

` POWERFUL PERPETUAL Morro. 


An Electric Scenic Theater. 


Mr. John A. Seeley’s scenic theater at Coney 
Island, which was not completed in time to open 
last year, is now receiving the finishing touches 
and the apparatus will be installed next week. 
The building is located just at the head of the 
walk leading up to Surf avenue from the Iron 
Pier. 
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GHORGE M. PHELPS. 

George M. Phelps died at the home of his sis- 
ter in Division avenue, Brooklyn, E. D., on the 
night of April 11, after a brief illness from pneu- 
monia, and was buried on Sunday at Troy, N. Y., 
his former home. 

Mr. Phelps was born in 1848 at Troy, where he 
was educated. His first connection with the 
electrical business dated back to 1861, when he 
entered the shops of the American Telegraph 
Company. 

Mr. Phelps's father was superintendent of this 
company from its organization up to the time of 
its absorption by the Western Union. 


From 1868 to 1866 Mr. Phelps was in the 
auditing department of the American Telegraph 
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at the time of his decease. He had been nomi- 
nated for the same office by the Council for the 
term beginning May 14, 18965. 

When the Electrical Engineer was changed 
from a monthly to a weekly, a new company was 
organized and Mr. Phelps became the president, 
retaining the position until his death. 

He had also been prominent in the affairs of 
the New. York Electric Club. The funeral ser- 
vices were conducted by the Rev. John W. Chad- 
wick, at the house where he died, on Saturday 
evening last, many prominent electrical men 
attending to pay their last respects. 


Detroit’s City Plant. 


The municipal plant of the city of Detroit 
has been in operation over two weeks. There 


GEORGE May PHELPs. 


Company, and from 1871 till 1879 was assistant 
to his father in the conduct of the Western 
Union Company’s factory in New York. When, 
in April of the latter year, the telegraph com- 
pany gave up its own manufacturing and dis- 
posed of its factory to the Western Electric 
Company, he was appointed superintendent of 
the factory by the latter company, which posi- 
tion he held till December, 1885. Early in 1886 
he joined Mr. Franklin L. Pope in the conduct 
of The Electrician and Electrical Engineer, 
then published monthly, and acquired a proprie- 
tary interest in that journal soon after. 


He was a charter member of the American ln- 
stitute of Electrical Engineers, and was elected 
one of its managers on May 19, 1885. He served 
on the Council in this capacity until his election 
as treasurer on May 17, 1888, to which office he 
has been re-elected each year and which he held 


are four Western Electric 100 light arc ma- 
chines running. Everything so far has given 
the best of satisfaction to all concerned, and 
Mr. Alex. Dow, the engineer who has had charge 
of the matter from the start, has been receiving 
many congratulations, in which ELECTRICITY 
heartily joins. 


American Institute of Electrical Engineers. 


The 96th meeting of the Institute will be held 
at 12 West 81st street, New York City, on 
Wednesday, April 17, at 8 P. . 


A paper will be presented by Prof. Edwin J. 
Houston and Mr. A. E. Kennelly, of Philadel- 
phia, on ‘‘ Resonance in Alternate Current 
Lines.” 

A paper will also be presented by Prof. W. A. 
Anthony, of New York City, on ‘‘ Underwriters’ 
Rules.” 

A meeting of Western members will be held 
the same evening, where the above papers will 
be read and discussed. 
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The Tesla Two-Phase System. 


II. 


EXTENSIVE USE AT THE WESTING- 
HOUSE WORKS, BRINTON. 


The New Plant Fully Equipped with Alternating- 
Current Apparatus—The [lost Important Installation 
Thus Far Attempted. 


BY NELSON W. PERRY, E. M. 


Returning to the power-house we find, as al- 
ready stated, two 500 m. P. direct connected 
direct current units furnishing current at 500 
volts. These are used for testing the direct cur- 
rent apparatus manufactured by the company 
and are at present operating the five electric 
traveling cranes, the elevators and several large 
direct current motors, all of which it is intended 
to replace as soon ag possible with alternating 
two-phase motors. As these generators are of 
the standard street railway type with which all 
are familiar, they need not take more of our at- 
tention at this time. 

Turning now to the alternating current ma- 
chines on the other side of the building, we find 
them very different from the two-phase ap- 
paratus employed for lighting purposes at the 
World’s Fair. In those machines, it will be re- 
membered, there were practically two armatures 
revolving in a common field. The windings of 
these two armatures were in such relation to each 
other that the phases of the two currents were in 
quadrature with each other. In fact the World's 
Fair generators were really two separate ma- 
chines operated on the same shaft and in a eom- 
mon field. The frequency of the currents was 
7.200 and their voltage approximately 2,000. 
The present machines,which are admirably illus- 
trated in Fig. 2 (page 170 of last issue), in many 
respects resemble multipolar direct current ma- 
chines, except that four collecting rings replace 
the familiar commutator. The field megnet yoke 
is of massive cast-iron with inwardly projecting 
laminated pole-pieces, fourteen in number. The 
armature is single instead of double and resem- 
bles very clurely in outward appearance a 
Gramme ring. The winding is continuous and 
connections are brought out at four points, 90° 
from each other, to collecting rings, as repre- 
sented in diagram, Fig. 7, the two terminals of 
each diameter forming the terminals of a differ- 
ent circuit the phases of which differ also by 90°. 

In the diagram A and B represent the collector 
rings of one circuit and their connections, and C 
and D those for the other circuit. 

In three of these wires are placed automatic 
circuit breakers, so that in case of a short circuit 
betwoen any two of the wires the circuits in- 
volved will be opened. | 

The windings of the armature are carried in 
slots in its cylindrical surface and held against 
centrifugal force by vulcanized fiber rods slipped 
into grooves in the slots just over the conductors. 
No binding wire is therefore employed on the 
cylindrical surface of the armature as is neces- 
sary when the conductors lie upon the surface. 

The pole-pieces are fourteen in number and 
consist of laminated iron inserted into the yoke 
at time of casting. This insures the most per- 
fect continuity between the two and obviates the 
reluctance factors due to mechanical joints. The 
magnetic circuit of the yoke is of high conduc- 
tivity by reason of its massiveness, and the high 
permeability required of the pole pieces is ob- 
tained by the soft iron, and the prevention of 
foucault currents where they are most likely to 
occur is obtained by its lamination. 

In the machines under discussion the fields are 
separately excited from a Tesla rotary trans- 
former, illustrated in Fig. 6 (page 171). 
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This receives the alternating currents at the 
collector ring end, running as an alternating cur- 
rent motor and transforming them to direct cur- 
rents which are taken off the commutator end 
for field excitation. 

The two generators run at 220 revolutions, giv- 
ing currents of 3,000 alternations—the same fre- 
quency as is to be employed at Niagara. Since 
in this installation the greatest distance of trans- 
mission is but about 1,100 feet, high potentials 
were not necessary nor desirable. The voltage 
employed is therefore only 230 at the generator 
terminals or about 220 at the motors. 

Much has been written about the practica- 
hility of coupling alternators in multiple, and 
while it has been successfully done in a number 
of cases it has also failed ina sufficient number 
to give rise in the popular mind to a question as 
to its practicability. It is of the utmost im- 
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were giving a combined output of more than 400 
amperes on each of the two circuits. The varia- 
tion between the two machines was practically 
negligible, andthey seemed to work in parallel in 
every respect as well as two direct current ma- 
chines similarly connected are accustomed to do. 

Where longer distances are concerned, machines 
giving higher potentials would be employed and 
step-down transformers used at the point of dis- 
tribution to bring the voltage down to that suit- 
able for motor work or lighting; or if very long 
distances were involved, requiring higher poten- 
tials than it would be desirable to generate directly 
in the armature, these same machines generating 
230 volts could be used, step-up transformers em- 
ployed at the power station to raise the voltage 
to that required for economical transmission, and 
step-down transformers at the point of distribu- 
tion employed as before to reduce the pressure 
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portance to the central station man that he have 
the ability to throw units in and out of action, 
in multiple, as his load changes, for without this 
ability he must drop out in the race for suprem- 
acy. One of the points which the Westinghouse 
Company wished to emphasize, therefore, was 
that their two-phase generators could be oper- 
ated in multiple, and upon their ability to oper- 
ate in this way they staked the entire success of 
the new plant. It had not been a question with 
them, for it had already been demonstrated to 
their entire satisfaction, but the public required 
assurance on this point, and the object lesson 
which these works was intended to afford would 
have been incomplete had the two generators 
been employed on separate sets of circuits. They 
are therefore coupled up in multiple, and during 
the days when the writer saw them operating 


to the requirements of service. 

The simplicity and efficiency of the closed mag- 
netic circuit transformer are too well known to 
require remark here further than to say that 
they are the most efficient transformers of en- 
ergy known to man. So high has this efficiency 
been for several years past that little improve- 
ment seemed possible or even desirable in this 
direction. There has been room for improve- 
ment, however, in methods of insulation against 
the increasingly high potentials now being used 
and in the dissipation of the heat energy which 
constitutes inevitable losses in the transformer. 
Theoretically a transformer working with a hot 
core and a cool coil would be the most efficient, 
but these two conditions are incompatible. They 
have been partially realized, however, in the 
Westinghouse transformer, which is illustrated 
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in Fig. 8. This photograph shows very clearly 
the method of building up the laminated core 
around the coils adopted by this company, but 
the main feature to which it is desired to call at- 
tention at this time is the spreading of the ends 
of the coils after they come out of the iron, 
which affords a much better opportunity for the 
dissipation of the heat energy developed in the 
coils than any other method thus far suggested 
which does not atthe same time dissipate the 
heat from the iron as well. 

Still another essential to a good transformer 
or converter, as the Westinghouse people call it, 
is that it shall be proof against the breaking 
down of the dielectric. Where compara- 
tively low potentials are concerned, it is not diffi- 
cult to insulate against them, but when extreme 
pressures such as long-distance transmissions 
require are used, the insulation against these 
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80 Ton ELECTRIC CRANE. - 


pressures becomes a question of the utmost im- 
portance. Teala has shown that the air itself is 
a most fruitful cause of discharge across either 
from statio or dynamic charges, and that if this be 
removed many of the difficulties of transformer 
insulation are also removed. The Westinghouse 
Company, therefore, exclude the air from the 
transformer chamber by utilizing a fiuid dielec- 
tric, which has the further quality, not possessed 
by solid dielectrics, of repairing itself in case it 
does at any instant break down. The trans- 
former shown is the latest type of the oil trans- 
former now manufactured and used on high- 
potential circuits. As will be observed, no at- 
tempt is made at high insulation in the winding 
of the coils, they being simply wrapped: in un- 
treated cotton tape. The transformer, however, 
when ready for use is simply immersed in an oil 
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bath, the air driven out as far as possible and 
then connected up for service. 

The Westinghouse Company was the first to 
appreciate the possibilities of the alternating 
current in long-distance transmission, and when 
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the inventions of Gaulard and Gibbs had placed 
it on a commercial basis, they at once procured 
the exclusive right to their use. They have 
therefore been the pioneers in this class of appa- 
ratus, and while the system of to-day bears little 
resemblance to that elaborated by Gaulard and 
Gibbs, the system of transformation is based pri- 
marily upon the fundamental patents issued to 
those two gentlemen. Many other fundamental 
patents bearing upon this important field were 
also early acquired, among the most impor- 
tant of which are the Tesla polyphase patents, 
which it is claimed completely cover the whole 
field of polyphase transmission and distribution 
and which will find their highest and most exten- 
sive application in the great Niagara scheme. 
The Tesla polyphase patents upon which the 
Westinghouse Company base their claims of 
ownership in this field are the following: 
May 1, 1888. Nos. 381,968—881,969—381,970— 
882,279—882,280—882,281, 882,282. | 
October 2, 1888, Nos. 890,418—390,414. ‘ 
October 9, 1888, Nos. 390,721—390,820. . 
April 16, 1889, No. 401,520. 
June 25, 1889, No. 405,858—405,859. 
December 8, 1889, Nos. 416,191--416,192—416,- 
198—416,194—416,195. 
December 81, 1889, No. 418,248. 
March 26, 1890, No. 424,086. 
August 5, 1890, Nos. 483,700—483,701—4388,702 
— 433,703. 
January 27, 1891, No. 445,207. 
June 80, 1891, No. 445,067. 
September 22, 1891, No. 459,772. 
December 8, 1891, No. 464,666. 
Making twenty-nine patents all told, which 
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the company believe completely cover the poly- 


phase field so far at least as it has been devel- 
oped. 

It is not to besupposed, however, that any one 
mind has contributed all that goes to make up 
the completed commercial system of to-day. 
Many minds indeed have contributed to the per- 
fected system as exemplified in the plant under 
discussion, and while, if we were to confine our- 
selves strictly to this particular plant, we would 
necessarily pass lightly over some of these fea- 
tures, or not mention them at all, the description 
of the system as a whole would be incamplete. 
At the risk, therefore, of seeming a little prolix 
some of the more important accessories will be 
referred to. 

Where lights are to be supplied as well as 
power, it ie of the utmost importance to have 
means at hand by which the potential on the 
various circuits may be regulated so as to com- 
pensate for the change of losses due to variations 
in load. The voltmeter as usually employed in 
the generating station indicates only the pres- 
sure at the generator terminals and not that at 
the point of consumption where the variable ef- 
fects of drop are encountered. In ordinary 
practice it has been customary to bring back 
small pressure wires from the poin‘s of distribu- 
tion, by which means the pressures at those 
points were indicated and the proper regula- 
tion indicated to the station manager. A method 
of equalizing the pressures among a number of 
distribution points, often resorted to, has been 


the field excitation or the speed of the arma- 
ture, but in practice there are usually a number 
of circuits extending from each machine in 
each of which a different compensation is re- 
quired, and the methods referred to would not 
be applicable. To meet such cases resort is had 
to the Stillwell Regulator, -represented in dia- 
gram in Fig. 10. 
THE STILLWELL REGULATOR. 

The great value and importance of this instru- 
ment as a part of the modern complete central 
station equipment has been demonstrated beyond 
question. The principle of the instruament—as 
beautiful as it is simple—is that of induction. 
For this reason no similar devicecan by operated 
from a direct current system. It consists prima- 
rily of a converter, suitably designed, with sec- 
ondary coil adjustable in length, i. e., with con- 
nections brought out from different parte of the 
secondary coil to a multipoint switch. By means 
of thie switch the whole or any part of the 
secondary coil may be thrown in series with the 
main circuit, thus adding to the initial primary 
potential of the circuit the additional potential 
of the secondary coil, or a part thereof. Within 
the limits of the voltage thus added the potential 
of the supply circuit is, therefore, subject to the 
most delicately shaded adjustment, independent 
of whatever may be the potential at the alter- 
nator terminals. Consequently, it is the practice 
to have several supply circuits taking current 
from the same generator, and hence, of course, 
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that of connecting them all together with equal- 
izing wires. Both of these methods are cumber- 
some and expensive, and have been discarded by 
the Westinghouse Company. In their places 
have been substituted the following arrange- 
ments : 

The voltmeter is supplied by the secondary 
of a small converter, usually reducing in the ratio 
of 80 to 1 where the initial voltage is 3,800, or in 
a grester ratio if higher. In the voltmeter cir- 
cuit there is placed a compensator. This is 
shown in Fig. 9, and consists of a small trans- 
former with its primary in series with the main 
circuit and its secondary in series with the volt- 
meter circuit, and connected in such a way that 
the compensator pressure to the main current 
opposes the voltmeter pressure to an extent pro- 
portional to the loss in the conductors. The 
voltmeter by this arrangement, therefore, indi- 
cates the potential--not at the station, but at the 
point of distribution. 

Now as this pressure varies it becomes neces- 
sary to have some means of correspondingly 
varying the station pressure. If there were but 
one circuit extending from each generator, this 
would easily be accomplished either by varying 


they are at absolutely the same potential. Al- 
though each circuit may be operated at a differ- 
ent percentage of loss, by the use of the Stillwell 
Regulator all lamps will be maintained at a uni- 
form voltage and brilliancy. The attachment of 
a double-throw switch makes it practicable to re- 
verse the action of the regulator and decrease in- 
stead of increase the initial potential. This may 
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be frequently done to meet local conditions, and 
is an additional convenience. 

It will be noted that this instrument simply in- 
creases the electromotive force in the circuit by 
a few volts. To do this it is necessary to trans- 
form but a small portion of the electrical 
energy passing through the regulator. The 
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efficiency of conversion of this fraction of energy 
is easily 95 per cent., and it istherefore evident 
that the loss of energy in the regulator will be 
bat an extremely small percentage of the total 
energy of the circuit. For example, at full load 
a 100 ampere regulator, designed to raise the 
initial potential 10 per cent., would receive at the 
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terminals of its primary coil 10 amperes at 1,000 
volts, and at the terminals of its secondary coil 
would deliver 100 amperes at 100 volts, less any 
losses suffered in conversion. These losses, being 
the same as those of a standard converter of 
equal capacity, aggregate not to exceed 5 per 
cent., i. e., 500 watts. The total energy supplied 
to the circuit by the generator being 110 amperes 
at 1,000 volta, i. e., 110,000 watts, the percentage 
of logs is therefore .00455, or less than 4 per cent. 

The extreme flexibility supplied by the use of 
the regulator is illustrated by an example which 
occurs almost daily in practice. Let us assume a 
small station operating under ordinary con- 
ditions with, say, a loss of 24 per cent. in its 
feeders and 1 per cent in its mains, the territory 
supplied being within a radius of one mile from 
the station. Let us further assume that there is 
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Fid. 8.—Om TRANSFORMER PARTLT BUILT UP. 


a point two and one-half miles distant where an 
additional 500 lights can be secured. It would 
evidently not pay to erect a special alternator to 
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supply this number of lights, and yet to supply 
them from the same alternator sufficient ad- 
ditional copper must be put into the new circuits 
to reduce the losses over the greater distance to 
those already incurred in the shcrter circuits. 
This also would prove uneconomical and the sta- 
tion manager would find himself confined to a 
choice of three undesirable methods: ist, to in- 
stall a new alternator for the 500 lights; 2d, put 
ina sufficiently heavy wire to niaintain the same 
loss at the greater distance, and 8d, abandon the 
idea entirely of supplying the new customers. I 
do not know whether dilemmas. usually have 
three horns, but this one seems to have and they 
all promise to be equally uncomfortable to sit 
upon. The regulator, however, comes to the 


station manager’s assistance in this way: As- 


suming an average of w ampere in the primary 
line for every 16 c., P. lamp on the secondary cir- 
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tential of the earth or clouds due to lightning 
flashes occurring not necessarily in the immedi- 
ate proximity of the circuits, but which by in- 
ductive effects set up electrical surgings in the 
wires. These surgings if they reach the trans- 
former or dynamos are liable to cause disruptive 
discharges across the insulation which may lead to 
its destruction. It is not the disruptive discharge, 
however, that does so much damage, as itis the 
dynamo current which, having had this path 
opened to it by the disruptive discharge, follows it. 
An effective lightning arrester, therefore, has two 
distinct offices to fill: 1st, to offer an easier path 
for the surgings than that through the coils of 
the machinery whereby it may be drawn off the 
line, and second, to prevent the passage of the 
dynamo current over the same path that the dis- 
ruptive discharge has opened for it. The old idea 
was that the first of these functions was fulfilled 
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cuits and a 10 per cent. Stillwell Regulator to be 
attached to the new circuit, itis immediataly pos- 
sible to raise the initial electromotive force 10 per 
cent. above the electromotive force of the other 
circuits supplied from the same dynamo, and to 
therefore allow an additional loss of the same 
amount on the line. The line cost for supplying 
these lights by this means (including the cost of 
the regulator) would be enly about one-third 
what it would were the extra copper otherwise 
required employed. It also effects economies in 
operation and renders possible much better ser- 
vice by placing in the hands of the station man- 
ager a most perfect means of independent regu- 
lation of the various circuits extending from the 
same dynamo. 

In the regulators as now put on the market, 
the secondary is divided into small sections, 
each of which has an electromotive force equal 
to 1 per cent. of the primary. Any number of 
these sections may be placed in series with the 
supply circuit, and thus with standard apparatus 
the variations in pressure at the point of distribu- 
tion may be compensated for through all varia- 
tions in load within less than 1 per cent. 

‘All long lines of overhead wire, and particu- 
larly such as traverse mountainous sections, are 
subject to violent atmospheric conditions which 
if not provided against in some efficient manner 
are liable to result in the destruction of the ma- 
chinery at both ends of the line. The popular 
belief is that these destructive effects are due to 
lightning, but while they are apt to occur most 
frequently in sections of country where se- 
vere thunder-storms prevail it is doubtful if the 
lightning itself ever, or at least frequently, ac- 
tually strikes the wires. The so-called lightning 
strokes on circuits are now known to be chiefly 
inductive effects, due to sudden changes of po- 


when a grounded conductor was separated by a 
short air-gap from the circuits to be protected, 
and the second by providing some mechanism, 
either mechanical or magnetic, by which the aro 
which followed might be broken instantaneously 
and the normal air gap re-established for subse- 
quent protection. Experience has taught, how- 
ever, that these electrical surgings do not seek to 


Fic. 9.—CoMPENSATOR. 


leave the wires with equal force at all points and 
that they will frequently pass by a number of 
short air gaps and then find the ground through 
a much longer and apparently more difficult 
path. The reason for this is now well under- 
stood and is implied by the name by which I have 
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described them, viz., surgings. If an air gap be 
provided where the crest of the wave happens to 
be, a discharge will take place, whereas similar 
air-gaps, or even shorter ones, would be passed 
by by the same surging if they happened to be 
situated at any other point than where the crest 
happened to be found. 

Mr. Alexander Jay Wurtz of the Westinghouse 


Fig, 10.—8STILLWELL REGULATOR. 


Company has made, under their auspices, a very 
exhaustive study of the phenomena of so-called 
lightning discharges on overhead circuits, and 
has discovered a method by which the lines are 
afforded almost absolute protection from these 
dangers. The basis of this discovery is that of a 
non-arcing metal which, when employed as the 
terminals of an air gap, permits the disruptive dis- 
charge to pass but immediately extinguishes, by 
virtue of some inherent quality of the metal 
itself or its vapor, the arc that would other- 
wise follow. In his completed arrester he em- 
ploys seven cylinders of the metal—each one 
inch in diameter, and three inches long. These 
are mounted side by side, separated from one 
another by ;; of an inch. The central one is 
connected to the ground while the two outside 
ones are connected to the two sides of the cir- 
cuit. With these metals and this arrangement 


to Mr. Wurtz the John Scott Legacy premium 
and medal. These lightning arresters are placed 
at such frequent intervals along the line that 
some one or more of them is sure to be in the 
proper position to draw off the charge at the 
crest of the wave. The arresters are also placed 
in the stations at both ends of the line. As 
showing the frequency of these discharges in 
some localities, an instance is cited in the expe- 
rience of aline at Telluride, Colorado, when 
forty-two discharges of the lightning arresters 
were observed in as many minutes, any one of 
which might, if not thus provided for, have 
damaged or destroyed the machinery at one or 
the other end of the line. 

The above digression has been indulged in to 
call attention to some of the accessories to a 
transmission plant installed on the Westinghouse 
system. Thisis scarcely pertinent to the sub- 
ject in hand, but we may consider that the 
Westinghouse shops are located at the further 
end of a long line of transmission, and that the 
high voltage transmission currents of 5,10 or 20 
thousand volts have been transformed down in 
the power house to 280 volts for distribution, the 
dynamos previously described bcing simply re- 
placed by step-down transformers, and we have 
the conditions exactly as they would be if the 
shops were actually hitched on to Niagara or 
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Fie. 18.— BALANCING COIL. 


any other distant source of power. The switch- 
board would remain as it is, and from it would 
run, as they do now, the four circuits two for 
each of the two-phase currents. 

At Pittsburg these wires are carried overhead 
on insulators to the various buildings where 
power and light are required. 
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Fia. mom Crrourr WITH MOTOR AND Licut CONNECTIONS. 


it has been found impossible to start and main- 
tain an arc when they are separated by an air 
gap of this size, but strange to say, where the 
gap is longer—say half an inch—the arcing is 
said to be very vicious. In recognition of the 
value of this discovery of non-arcing metals and 
their application to the protection of circuits, 
the Franklin Institute of Philadelphia awarded 


Fig. 11 shows the methods of distribution and 
the manner of taking current off from the cir- 
cuits both for motors and light. It will be ob- 
served that the lights are taken off of both 
circuits indiscriminately. Usually, it would be 
better to divide the lights about equally be- 
tween the two circuits, for the reason that where 
all the motors used are two-phased motors, as in 


this establishment, the only chance for unbalan- 
cing the circuits is by overloading one circuit with 
lights at the expense of the other. Some writers: 
have held that this unbalancing of the circuit would 


Fic. 138.—Curve oF ToRkOUR. 


introduce undesirable complications in the opera- 
tion of the apparatus. There seems to have been no 
foundation for these fears, for the irregularities 
do not develop in practice. The Westinghouse 
Company have put the system to the severest 
test of fully loading cne side with lamps and 


Fic. 14.— TESLA THREE-PHASE MOTOR. 


operating them with no load on the other side. 
The difference observed under these conditions 
between the two sides was only 4 per cent. 


THE BALANCING COILS. 


It will be observed in the diagram (Fig. 11), 
that the lights are taken off of either circuit, 
between which there is a difference of potential 
at this point of about 220 volts. The lampe re- 
quire but 110 volts. The usual method would 
require either that the lamps should be wired 
two in series or that the potential be reduced by 
means of atransformer. Instead of the usual 
transformer with separate primary and secondary 
windings, the balancing coil is here used. 
While the functions of this coil are doubtless 
well understood by many of the readers of this 
paper, it may be well for the benefit of others to 
describe it in detail. In Fig. 11 this coil is rep- 
resented by E, and in Fig. 12 on a larger scale 
by G. In the latter figure, A and B are the twu 
sidesof the 220 volt circuit connected to the ter- 
minals of a coil with iron core G. If there were 
no secondary coil, or if the secondary coil were 
open, this coil would act by self-induction as a 
choking coil, and no current could pass from A 
to B. For the purposes of illustration I have 
represented this coilas having twenty complete 
turns. If to one end the wire C were attached, 
and another one D were attached to the fifth 
turn, then the twenty turns would act as a pri- 
mary and the five as a secondary—the ourrents 
in the two being in opposite phase, and the re- 
duction of potential between these two wires 
would be from 220 volts to 55. If now a third 
wire E were attached to the other end of the 
coil, the whole coil would again act as a primary 
to that portion of the coil between D and Eas 
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a secondary—in thia case fifteen turns—and the 
potential between these two wires would be 18 of 
the primary voltage, or 165 volts. By this 
means it is possible with a single coil to divide up 
the voltage into two or more parts by ineluding 
between the secondary wires the proper propor- 
tions of the coils to effect the desired reduction. 
It is in fact a transformer ‘butone of exceedingly 
simple and economical construction, and for dis- 
tributing a 220 volt current to 110 volt lamps is 
made use of by connecting a neutral wire into 
the center of the coil, and from this elementary 
three-wire circuit taking off the two-wire cir- 
cuits at convenient points. Since the coil is 
equally divided between the two circuits, the 


ing purposes, when their function is simply 

prevent too great a rusb of current. These re- 
sistances are not only wasteful, but actually cut 
down the starting torque of the motor by the ex- 
act amount by which they cut down the current. 
The starting resistance in a direct current motor 
is therefore the lesser of two evils, because 
nothing could be worse for the motor than to have 
ita armature burn out, as it most surely would do 


if started under heavy load without the resist- 


ance. It has been found, however, that in the 
polyphase motor the starting resistance has per- 
formed a valuable service, viz., it increases the 
starting torque of the motor. 

For the purpose of illustration the diagram, 


Fie. 15.—250 H. P. SYNCHRONOUS AND STARTING MOTOR. 


electromotive forceof the primary is also equally 
divided between the two branches, and there is 
obtained 110 yolts in each branch. If it were 
desired to take off four circuits of 55 volts each, 
for aro lamps or other purposes, the coil would 
be divided into four equal portions, or any other 
portion of the primary voltage could be obtained 
in the secondary by simply including between 
the two wires of the secondary the proper pro- 
portion of the primary coils. 

The advantage of this arrangement over the two- 
coil transformer for this purpose is its simplic- 
ity and the economy both of copper and of at- 
tendant copper losses. 


TWO-PHASED MOTORS. 

The motors’ currents are taken off the two 
circuits as shown in Fig. 11, the connections 
being made as shown at M. The alternating cur- 
rent motor is in reality a transformer so con- 
structed as to permit of relative motion between 
the primary and secondary coils. If either one 
of these be fixed in position, the other becomes 
the rotating part, and from one point of view it is 
entirely immaterial which is made the stationary 
and which the rotating part. Oarelessness in the 
use of language has accustomed us to refer to 
the rotating member of a motor as the armature, 
but strict scientific accuracy forbids such indis- 
criminate use of the term. The Westinghouse 
Company are therefore to be commended for in- 
troducing a more accurate nomenclature, which 
is bound to find general acceptance as soon as it 
is better known. At the Westinghouse Works 
the word ‘‘armature” is no longer used when 
speaking of the two-phased motor, but it is de- 
scribed as the rotating primary or rotating 
secondary ” as the impressed E. M. F. 's are 
led into the rotating or the stationary part. 
There is nothing in direct current practice 
to jindicate the advisability of introducing 
resistances into the armature circuit, and they 


are avoided as far as possible except for start- 


Fig. 18, is given. These curves are not intended 
to be correct, but merely to illustrate the point 


which it is desired to emphasize. If a poly- 


phase motor were started without a resistance in 
its secondary, the curve determined by torque 
and speed would be something like the upper 
one. The torque would be comparatively low at 


start, but reach a maximum in this case when. 


the speed had reached 400 revolutions per min- 
ute. 

Now the torque of that particular motor can 
never exceed this maximum, but the position of 
the maximum may be made to come anywhere 
on the vertical line passing through this point 
desired and will descend as the resistance in the 
secondary increases. If this resistance be just 
right, the point will be brought down to the in- 
tersection of this vertical line with the line of no 
speed, or in other words, the motor will have its 
maximum torque at starting. Under these con- 
ditions the curve will take the form shown in the 
lower of the two curves, which is an actual curve 
taken from a 40 m. P. 220 volt two-phase motor 
with old style switch. 


The resistance which performed this valuable 
function of giving the motor its maximum torque 
at starting in addition to preventing a too great 
rush of current at that time, will, after speed has 
been attained, be a detriment, so that means are 
provided by which it can be then cut out. To 
facilitate the cutting in and out of the starting 
resistances the larger sized motors which are 
likely to be called upon to exert a heavy starting 
torque are usually made with a stationary second- 
ary—the current from the line being led to the 
revolving part by means of brushes bearing upon 
four rings on the shaft. Fig. 3 represents a mo- 
tor of this kind. In this the brushes are of an 
improved type, but the switch is one that, al- 
though still used, is being superseded by another 
to be described later. In the old style, Fig. 8, all 
of the windings of the secondary are in series 


with each other, and when the switch is open are 
also in series with the starting resistances. 
When speed is attained these resistances are 


‘simply short-circuited by olosing the switch, as 


shown in the engraving. The new style switeh 
shown in Fig. 4, is considered s great improve- 
ment on this and is arranged as. follows: At 
starting each conduetor of the secondary is in 
series with a small- resistance and with every 
other condactor. By means of a elosed copper 
ring and sliding contacts connected with it, by a 
movement of the controlling switch, not only are 
the starting resistances thrown out of cirouit. 
but all of the conductoza of the secondary are 
thrown from a series. arrangement into a parallel 
one, being short-circuited on this ring. This 
not only greatly reduces the internal resistance. 
of the secondary windings over that which is 
possible by the previously deseribed arrange- 
ment, where at best they are in series, but leaves 
each of the short conductors free to act inde- 
pendently irrespective of the disturbing influ- 
ences which the others might have upon it were 
they all in series. In Fig. 4 the brushes are of 
the old style. No photograph has. yet been taken 
of the improved type motor, and it cannot there- 
fore be shown here, but if the brushes shown in 
Fig. 3 were substituted for those shown in Fig. 
4 the latter would then accurately represent the 
latest development of the Tesla two-phase motor 
with revolving primary. 

For the smaller sizes, where a starting torque: 
i4 not so essential, the primary coil is made the 
staticpary part and the secondary coil the re- 
volving part. The primary is a continuous wind- 
ing of the drum type with connections brought 
out to binding.posts from the points 90° apart. 
The secondary consists of a laminated iron cylin- 
der into whose surface are sunk copper bars of 
large section, forming elements of the cylindri- 
cal surface. These copper bars, which form the 
windings of the secondary, are simply short-cir- 
cuited at both ends on heavy copper rings, as is 
the case in Fig. 4 when the latter has reached 
speed. There are no collecting rings, brushes or 
other means of connection between the rotating 
part and the outside circuit on motors of this 
type, and although they do not attain a maximum 
torque until considerable speed is reached, they 
still have an initial torque sufficient to start under 
a very considerable load. 

While the two-phase motor is the only kind at 
present in use in these shops, the company also 
makes several other types, one of which, the 
three-phase motor, similar to those employed in 
the Lauffen-Frankfort experiment, is shown in 
Fig. 14. Another type is the single-phase syn- 
chronous motor, such as has been in successful 
use for about four years in the long mining trans- 
mission plant at Telluride, Col. This latter 
type will not start under load, but when brought 
up to a speed synchronous with the generator it 
will then take the load and maintain it without 
further attention. In this motor the fields are 
excited by a direct current derived from a second 
winding parallel with the main coils around the 


teeth of the armature. This is commutated and 
led to the field coils. 

A motor of the synchronous type requires an 
auxiliary device for starting, however, which is 
usually a small motor—a special modification of 
the Tesla type. Fig. 15 isa photograph of a 250 
H. P. synchronous motor, with the Tesla starting 
motor and friction clutch, installed at Telluride 
some years ago and still in successful operation. 


With this somewhat hasty and necessarily in- 
complete description of the New Westinghouse 
Works this paper must be brought to a close. 
Much that would be of interest has been passed 
over lightly or omitted entirely, but enough has 
been said probably to verify the opinion ex- 
pressed in the beginning, that this is the most 
interesting, and from many points of view. the 
most important, electrical installation thus far at- 
tempted. 
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ARO CARBONS AND THE RATING OF 
ARO LAMPS. 


BY L. B. MARKS. 


At the last Convention of the National Electric 
Light Association a speçial committee on the 
rating of arc lamps snbmitted a report which 
was adopted and ordered printed in fullin the 
Standard Rules of the Association. The report 
reads as follows: 

‘ Recognizing the difficulty, if not impossi- 
bility, of measuring with any degree of accuracy 
the illuminating power of the aro lamp, and the 
great necessity for a more precise definition and 
statement of the obligation of the producer of 
electricity for illuminating purposes to the con- 
sumer thereof; be it es ; 

“« Rezolved, That in the opinion of this Con- 
vention what is ordinarily known as a 2,000 ©. P. 
arc lamp is one requiring on the average 450 
watts for it; maintenance, measurements being 
made at the lamp terminals where no sensible re- 
sistance is included in series with the aro; in case 


such resistance is used it must be excluded in 
the measurements of the voltage.” 


This report naturally suggests the inquiry as to 
how far the candle power produced depends upon 
the watts consumed. In the present paper at- 
tention will be confined to the part played by the 
aro carbon in this important relation. 

It is, of course, well known that the so-called 
3,000 O. P. arc really gives a mean candle power of 
only 800 to 600, the candle power at the angle of 
maximum illumination seldom being greater 
than 1,200 and often as low as 700. In an elab- 
orate series of comparative tests made by the 
writer“ several years ago there was found to be a 
variation of aver 80 per cent. in the candle power 
of commercial aro light carbons consuming the 
same energy. Quite recently Prof. W. M. Stinet 
has reported on a number of tests, the resulta of 
which show a variation of about 80 per cent. 

The difference in the quality of arc carbons is 
well brought out in the following table, in which 
values are given for the hissing point and the 
flaming point of various American and foreign 
products respectively : 


Process | Hiestug |Fiamts 
0 , Polat Fim“ nig. 
facture. | (Volts). | (Volts). g 


Soll 36 Molded | 43.6 13 | 2 
2 Solld 0 Coke Molded | 48.2 9.0 | 38 
8| sole & 4. | 7.7 | 20.0 
4 Bolla # 8.3 62.7 11.4 
8 Roll x n.3 78.6 | 2.3 
6 Solid x 47.2 ~.8 | 23.6 
7 Solid te Molded | 43.0 a3 | 43 
8 Solléd te 43.1 ms | 31 
9 Bolld A Squirted| ( 70.2 | 24.7 
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10 Solid te 41.3 4.4 J 3.0 
1 Soll ts Squirted| 41.7 75.3 | 33.6 
12 Bolld Es D. 23.7 | 2.0 
13 Solid te 820 ns | 19.6 
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Table showing the hissing and flaming points respect- 
ively for mean current, 9.5 amperes, asure- 
ments by Wm. C. Hubbard. 


Ip order to determine these values a pair of 


„L. B. Marks: Life and Efficiency of Arc Light Car- 
bons.” Trans. Amer. Elec. Engineers, Vol. VII, Nos. 6 and 


7, 1890. 

"+ W. M. Stine: “Influence of Arc Light Carbons on the 
Candle Power.” “ N. Y. Elec. Engineer,” Oct. 8, 1894. See 
also * Elec. World,” Feb. 28, 1895. 


carbons was placed in a lamp and burned for 
twenty to thirty minutes. After the point had 
been well formed the carbons were gently 


. brought together until the are hissed. A volt- 


meter connected to the terminals gave the po- 
tential difference. The lamp was then adjusted 
for a silent arc and the mechanism so arranged 
that the rod was held rigidly. The carbons were 
then allowed to burn away until they flamed, the 
voltmeter being carefully watched meanwhile. 
Before the flaming point was reached the instru- 
ment would invariably fluctuate, due to jump- 
ing” of the arc. At the flaming point there was 
a marked drop in the potential, as indicated by 
a voltmeter. Great care was taken to secure 
perfect alignment of the upper and lower car- 
bons. l 

The results given in the table are an average of 
three different tests of each pair of carbons. The 
carbons were all intended for a current of from 
eight to ten amperes, nine and one-half amperes 
being used in the tests. The total length of a 
pair of carbons was ten inches in each case. 

It will be noted from the table that the 
range, that is, the difference in volts between the 
hissing point and the fiaming point, varies 
greatly with different carbons; thus, while car- 
bon No. 4 (see table) has a range of only 11.4 
volts, carbon No. 8 has a range of 34 volts. 
Both of these carbons are sold by representative 
American manufacturers, the former being a 
squirted petroleum coke carbon and the latter a 
molded coke carbon. The hissing point of the 
cored carbon averages over 10 volts lower than 
the solid. The hissing point of American cored 
carbons (Nos. 15 and 16) does not vary much 
from that of foreign (Nos. 17,18 and 19), but the 
range of the latter is fully 10 volte greater than 
that of the former, and exceeds that of any of 
the American products tested, cored or solid. In 
the case of some makes of cored carbons not re- 
corded here it was impossible to measure the 
hissing point with any degree of accuracy, be- 
cause of the deposition on the negative of small 
portions of the core thrown out by the positive 
at low potential differences. Carbons Nos. 11, 
17, 18 and 19 in table are of foreign manufacture, 
all the others being home products. 

The amount and nature of foreign matter in a 
carbon have much to do with the commercial 
efficiency of the latter and determine to a large 
extent the range of the carbon. 


It has been the desire of central station men to 
obtain, and the aim of the manufacturer to pro- 
duce, an absolutely pure petroleum coke carbon, 
thinking that this would, in a large measure. 
solve the candle power question so far as uni- 
formity is concerned. The writer is of the 
opinion, however, than an absolutely pure coke 
carbon, if such could be commercially manu- 
factured for arc lamps, would not meet the re- 
quirements of central station practice to-day. 
Carbons 12 and 18 (see table) are taken from two 
batches made with special reference to purity. 
It will be noticed that one of them hissed at 53.7 
and the other at 52. 

To be operated at maximum efficiency these 
carbons would require more than 55 volts at 
normal current and under no conditions in prac- 
tice would they give satisfactory service at less 
than 55 volte average—fully five volts higher than 
that of good commercial carbons. In connection 
with the potential difference required for maxi- 
mum candle power in a given case, it is interest- 
ing to refer to a test reported by Prof. H.S. 
Carhart, in which a pair of commercial carbons 
designed for use on full arc circuits showed a 
maximum efficiency at about 55 volts. These 
carbons at 10 amperes and 45 volts gave 450 
candle power. 

Thus, it is of the utmost importance to the 
carbon manufacturer to test not only the range 


of his carbons, but also the voltage at whicb 

they give maximum efficiency. The importance 

of steadiness in arc lamps has been very well 
shown by the introduction of cored carbons, 

Here, again, we are confronted with the question 
of candle power in relation to the consumption 
of energy. If we assume that a 450 watt arc 
gives nominally 500 candle power with efficient 
solid carbon sticks, we must make an allowance 
of at least from 15 to 20 per cent. for reduction 
in candle power for the same energy substitut- 
ing an efficient cored carbon stick. Yet, for in- 
door illumination the consumer is better satisfied 
with the cored carbon than with the solid. 

Reference has already been made to current 
density. It would be entirely out of the ques- 
tion to designate a given current density for com- 
mercial light carbons, yet, in attempting to for- 
mulate a relation between candle power and 
energy expended in the lamp, the question of 
current density must necessarily be considered. 

Schreihage* deduced the law that for homo- 
geneous carbons of the same make the candle 
power varies inversely as the diameter. He states 
that this relation, as is to be expected, is not com- 
pletely satisfied in the case of the mean horizon- 
tal candle power, especially when the carbons 
are very small or very large. 

When we consider that as a means for securing 
long life, flat carbons and ‘‘ twin” carbons have 
been more or less used, we are reminded that in 
connection with the available candle power per 
watt expended in the arc lamp the shape of the 
carbon must be given due consideration. 

A consideration of alternating current arcs 
opens up another field in the discussion of oan- 
dle power wherein the carbon point plays an 
important part. In the commercial operation of 
alternating current ares, cored carbons are 
almost exclusively used. The constituency of 
the core has much to do with the efficiency of 
this type. 

The comparison of the candle power of a com- 
mercial alternating current arc with that of a di- 
rect current are consuming the same energy, as 
measured at the carbon ‘points, shows that the 
former gives less illumination than the latter. So 
important is the relation of the carbon point to 
efficiency of the alternating current are that the 
substitution of a solid carbon for a cored carbon 
in this form may reduce the candle power and 
decrease the efficiency to such an extent as to 
make the lamp unmarketable. 

Thus far we have discussed aros which burn with 
free access of oxygen. In the case of inclosed 
arcs, or those which (are operated in small bulbs, 
to which the air has very limited access, the con- 
ditions that govern the relation of watts to can- 
dle power for the open air arc are more or lees 
modified. With inclosed aros, purity of the car- 
bon is very important, and in some applications 
of these arcs the objections which stand in the 
way of commercial utilization of pure carbon 
electrodes in open-air arcs do not apply. 

The importance of details in the manufacture 
of carbons cannot be overestimated in the con- 
sideration of this subject. With the carbon 
maker rests the task of supplying a uniform and 
efficient product; but even with tho best carbon 
product, it would seem advisable to discard the 
term 2, 000 candle power,” or 1, 200 candle 
power,” as applied to arc lamps. 

Measurement of the wattage, provided for in 
the resolution of the Committee on the Rating of 
Arc Lamps, appears to be the true solution of the 
problem. The central station manager will un- 
doubtedly find it to his interest to furnish good 
carbons, and if he demands them the carbon 
manufacturer will supply them. To quote Capt. 
William Brophy: ‘‘The sooner you sell your 
light as power, the sooner this trouble will end; 
and I advise every man in the future to sell his 
lamp at 450 watts, or whatever is nece , and 


bury out of sight the term ‘2,000 candle 
power. 


M. SchreiLage: Centralblatt fur Elektrotechnik No. 
22, 1888. : 
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velopments in France and England —IIl. 


Disocussion.—( Concluded). 


As to the plant in Brighton and the question of 
how they do the switching, I will say that in that 
instance the different sections I referred to are 
somewhat like the spokes of a wheel, and there 
are only about four or five such switching points 
and they do, in that instance, thus far control 
them by hand. That is, the operator goes and 
throws the switch and then goes. to another 
point. But methods have been devised by which 
they can be handled from the central station au 
tomatically, and if there were any sufficient 
reason for it at Brighton it would have been 
done there, as they were fully aware of the 
method and its feasibility. 

As to the underground system at Newcastle, 
the conductors are not lead covered, as I remem- 
ber the matter, but are covered, I think. with 
jate or some similar material, and the air is 
chemically dried by being passed, I think, over 
chloride of lime. 

As to why the cost of small dynamos and mo- 
tors is higher in European practice n here 1 
do not know, but Iam inclined to think that 
one of the reasons is that in this country the 
present popular method is for the manufacturers 
to bid on the machine delivered f. o. b. without 
any further work done in connection with it, and 
consequently there is very little chance for argu- 
ment one over another if the machines are very 
good and the competition is very keen, whereas 

e method abroad is for the man who builds it to 
install it. In other words, the men who are 
manufacturers are generally electrical engineers, 
and they build and wish to install their own ma- 
chines, and consequently do not care to bid so 
low on the dynamo alone. 

One of the speakers mentioned that there was 
no reason why there should be any more diffi- 
culty in the ordinary locomotive in taking care 
of the steam and using it economically in the 
cylinder and delivering it rapidly and exhausting 
it properly than there would be with the Heil- 
mann locomotive. But I call attention to the 
fact, that while it is theoretically conceiva- 
ble that we should have a type of valves inde- 
pendently controlling the admission and exhaust 
in the ordinary locomotive such as we have on 
stationary engines, we do not have them. It has 
been tried and retried and they have stuck to the 
simpler type of Stephenson link and slide valve, 
because the additional economies obtained by 
the use of the higher class of valve motion did 
not compensate for the additional complications 
introduced, which, however, does not apply at 
all to a steam engine placed above on a platform 
in which the most refined mechanism can be 
used to the best advantage. 

I would like to call attention to one thing that 
I do not think I mentioned in the paper, and that 
is that by actual test by the engineer of the 
Chemin de Fer de L'Oest, who conducted the 
test of the Heilmann locomotive, they did oper- 
ate the Heilmann locomotive over exactly the 
same distance, the same roadbed, running on 
the same time, hauling the same weight, the 
conditions being identical in ev particular, 
and the amount of coal used by the Heilmann 
was 24 per cent. less than the amount used by 
their best compound locomotive. 

A point which was made by one of the speakers 
was that there was no reason why if we used 16 
wheels we should not be able to do just as well as 
the Heilmann does with its 16,wheels. It seems to 
me that it would be difficult to conceive a steam 
locomotive with 16 driving wheels. It would meet 
with difficulties upon the curves and the rigidity 
of the steam locomotive is certainly going to be 
troublesome if we come to make a machine 50 
feet long all upon the drivers, and I wish to empha- 
size the point that every pound of the weight of 
the Heilmann locomotive is resting on springs, 
and there is no such rigidity of the wheel base. 
There is the four-axle bogie at one end which has 
a flexible arrangement connecting it to the plat- 
form above, and a similar bogie at the other end, 
and there is no such difficalty as regards rigidity 
of construction as it seems to me would be met 
with in the steam locomotive under the same 
conditions. And, furthermore, it impressed me 
that there is not an exact parallel, for the reason 
that a part of the 16 wheels counted us belong- 
ing to the steam locomotive by the speaker are 
=e 35 tender and they are not at all effective for 

on. 


H. Ward Leonard’s read at a meeting of the A. IU 
E. E., February 87. N 


As regards the question of wear, and the state- 
ment that one-third of the cost of maintenance, 
roadbed and locomotive is represented by the de- 
structive effects of the hammer blow and side 
thrust, I certainly would not dare to make any 
such figures as that for myself. I got that figure 
from a discussion which was held recently before 
the Civil Engineers’ Society, and the figure was 
one which seemed to be agreed upon by more 
than one speaker. The speaker who named that 
figure, I think, was Mr. Stro At any rate it 
was one whose name was familiar to me as that of 
a man who had a very wide experience and is a 
pretty good judge of such matters and whose 
statement ought to be rather authoritative. 

Another point I wish to bring out is this: they 
made measurements of deflection in crossing 
bridges in the case of the Heilmann locomotive 
and in the case of the compound reciprocating 
steam locomotive, and the deflection measure- 
ment showed the deflection in the case of the 
steam locomotive was 80 per cent. more for the 
same weight than in tha case of the Heilmann, 
which of course is attributable to this hammer 
blow effect, and which one of the speakers has 
pointed out has been found, in the case of a 
little error in the counterbalancing, to be suff- 
cient to entirely lift the weight of the locomotive 
from the rails at times, as evidenced by tests at 
Purdue. 

I agree with one of the speakers who said that 
he thought that our progress was not in spite of 
but by reason of the big corporations, because I 
think that such progress in the engineering line 
as we have been lately making has necessarily 
been made by these corporations, because they 
3 blocked other people who were trying to go 


The same speaker mentioned the misfortune 
of losing the flexibility which we had all been 
attributing to the electric locomotive as com- 
pared to others, and that in the Heilmann that 
flexibility seemed to be lost. It seems to me it 
would be difficult to find a finer example of the 
flexibility of electrical transmission of power 
than is illustrated in the Heilmann locomotive. 
We can have an engine running at constant 
speed in one direction, and from that we can get 
any possible reduction or any torque we desire, 
and any speed in either direction, and the flexi- 
bility is as perfect as is conceivable to my mind. 
In fact, it seems as though: the electric energy 
were used there as a flexible connecting rod 
acting through an infinite number of gears, and 
acting between the source of power aud the 
work that was to be done. 

Another point which has occurred to me is 
that, conceiving that we could put bigger boilers 
upon our locomotives, bigger drivers and cylin- 
ders, until we finally could secure the horse- 
power necessary to handle the high speed or 
large loads, one difficulty which I haye recently 
noted about an engine of that kind is that it 
cannot start. It may run at full speed when it 
is in motion all right, but even with the drivers 
we have to-day and with the boilers, eto., it is im- 
possible for the Empire State express to start 
itself at Albany, and it is necessary that a 
freight locomotive, a slow s locomotive with 
eight or ten drivers should come along at the 
other end of the train and push it before it can 
start. No such difficulty as that pertains to the 
Heilmann locomotive or any similar locomotive, 
because there isan unlimited torque for starting. 
and I point out that the two limitations iu present 
practice for locomotives are, it seems to me, that 
we want to go faster; that is one point, and as to 
that, we have or advantage in connection 
with the electric locomotive; and the other 
point is, we want to pull more freight cars up a 

e, and we oan do that better with an electric 
ocomotive than to my mind we can ever hope to 
do with a steam locomotive. 


Mr. Lloyd [communicated after adjourn- 
ment]—Referring to Mr. Leonard’s reply to the 
foregoing criticisms (to which I had no oppor- 
tunity of replying at the time), I can only say 
that if Mr. Leonard denies that a first-class gen- 
erating plant costs $100 per horse-power he is 
mistaken. The remainder of his reply is simply 
facetious, and not logical or consistent. The ex- 
perience of engineers in this country with bat- 
teries ten years ago has no bearing on the results 
obtained to-day. Apropos of this, if my infor- 
mation is correct, the express object of Mr. 
Leonard’s visit to Europe was to investigate 
steam turbines, of which he speaks so glowingly, 
with the idea of adopting them for driving the 
generators used in the welding of street rails. 
Immediately on Mr. Leonard's return he con- 
tracted for the use of three complete battery in- 
stallations to do this work instead of the steam 
turbines. 


To Correct Patent Abuses. 


New Rules Go Into Effect. 


New Patent-Office rules went into effect on 
April 15, preventing an applicant for a patent 
from holding it in abeyance and shutting out 
other patents by appealing repeatedly and mak- 
ing slight changes in hisspecifications. In the Ber- 
liner case, recently declared illegal, the patent 
was in the office fifteen years, and was granted 
to the inventor for seventeen years more. 

The new rules require applications and appeals 
to be made within six months, and direct the 
rejection of any claims that have been pending 
for five years. 

There can be no criticism of the above regula- 
tions from bona fide inventors with honest inten- 
tions as to the use of their patent privileges. 

As often stated jin Exzornicrry, the American 
patent system is the best system in the world. 
Its fundamental plan, however, presupposed its 
use by men of at least ordinary honesty, and too 
little protection was afforded against the sharks, 
the speculators and the schemers, whose con- 
sciences have not deterred them from taking 
dishonorable advantage of provisions which 
were made in a spirit of justice and beneficence. 


BOOK REVIEW. 


A Text Book on ELAOTRO-MAGNE TIN AND THE 
CONSTRUOTION OF Dynamos. Vol. I. By Do- 
GALD C. Jackson, B. S., C. E. 8vo, cloth. 
115 289. New Tork, and London: Macmillan 

O. t 

This little book, as its title implies, is intended 
for a text book on the subject treated, which, as 
stated in the preface, is limited to the fundamen- 
tal principles and their application to direct cur- 
rent machinery of the constant potential class. 

Prof. Jackson’s treatment of his subject: is 
clear and concise, as it should be, and his methods 
are direct. It involves the use of the calculus, 
however, which has its advantages and its disad- 
vantages. For students who have progressed 
that far in mathematics the methods of the cal- 
culus are by far the best, but for those who do 
not use these methods readily they become at 
once obstacles which they do not attempt to sur- 
mount. A still farther limitation to the useful- 
ness of the book is imposed by the author's 
apparent assumption that the student hes the 
facilities of a well equipped laboratory at hand 
as well as the assistance of a teacher as able and 
competent as himself. Unfortunately it is unfair 
to assume either of these conditions, but grant- 
ing them, the book will doubtless fulfil its mission 
in an admirable manner. 

The first chapter of twenty pages is devoted to 
„Primary Definitions and Evaluations.” So far 
as we have observed, the author has taken the ut- 
most pains here to be both clear and correct. 
Chapter II, of fifteen pages, discusses simple 
electro-magnets. So far as the author goes into 
the subject this is good, but he leaves too much 
for the instructor to fillin. Much of what might 
have been expected in Chapter IT is found in 
Chapter III under the title The Magnetic Prop- 
erties of Iron,” but the want is not sufficiently 
supplied here to affect our criticism. The re- 
mainder of the book is devoted to a somewhat 
mathematical treatment of the elements of dyna- 
mo electric machinery, including—IV, The Estab- 
lishment of Electric Pressures ; V, The Magnetic 
Circuit of the Dynamo; VI, Compensation for 
Cross-turns and the Effect of Brush Contact ; 
VII, Characteristic Curves and Regulation; VIII, 
Efficiencies, and IX, Multipolar Dynamos. 

The book is well printed in fair type on heavy 
tinted paper, and the illustrations, which are out- 
line drawings and diagrams, are good. 


The Crocker Lectures. 

„The Electric Motor and Its Application to 
the Transmission of Power,” was the subject of 
the fourth in the series of lectures Prof. Francis 
B. Orocker is delivering on Thursday evenings 
at Columbia College. Considerable attention 
was given to the history and development of the 
motor from the time of Barlow's wheel until the 
-present day. The convertibility of the dynamo 
into u motor and the converse operation of trans- 
forming a motor into a dynamo was shown by a 
seriesof interesting experiments. In enumerating 
the manifold applications of the electric motor 
and the decided and many advantages of utilizing 
and applying power, Prof. Crocker said that the 
tendency is to use electric motors for all power 
purposes. He could not admit that the alter- 
nating current motor, as recently developed, 
would supplant the direct current motor, except 
in so far as applies to long-distance transmission. 

Highly interesting experiments were made 
showing very plainly the relation of counter to 
direct electromotive force in the regulation of 
motors; others showing how the work done by a 
motor can be measured. 

The next leeture in this course will be on The 
Electric Railway,” and will be delivered by Prof. 
George F. Lieber of Columbia College. 


LEGAL NOTES. 


— 


At Cleveland, O., recently the Akron, Bedford 
and Cleveland Electric Railway Company began 
suit to appropriate a right of way along the New 
Bedford road in Newburg hamlet, and the ham- 
let trustees resisted the application. The com- 
pany claimed the same right to take the neces- 
sary land that a steam railroad enjoys and leave 
the damages to be assessed by a jury. The trus- 
tees claimed that the line was a street railroad and 
that the company must gain their consent before 
opening the line. Judge White found no differ- 
ence between a railroad operated by electricity 
and one operated by steam, and decided that the 
appropriation proceedings are proper. 

An order has been signed by Judge Wickes, at 
Baltimore, Md., directing the receivers for the 


Ries Electric Specialty Company to call upon the 
stockholders of the company for the unpaid in- 
stalments of the capital stock issued to them. 
These payments are necessary in order to pay 
the indebtedness of the company. 


Personal. 


Messrs. O. S. Knight and J. J. Woods, of the 
Ft. Wayne Electric Corporation, were New York 
visitors last week. 

Mr. C. H. McIntyre, of Newark, N. J., has re- 
turned from a Southern pleasure trip. 


William H. McKinlock, president of the Metro- 
politan Electric Company, Chicago, was called 
East last Monday morning on business. He was 


accompanied by his family. Mrs. McKinlock, 
son and daughter left New York Wednesday, 
April 10, on steamship La Touraine for Paris, to 
be absent one year. 


A Large Portable Plant. 


At Ambrose Park on Wednesday a successful 
test was made of two portable electric are lighting 
plants made for Buffalo Bill’s Wild West Show 
by Ridsdale & Lewis, of 89 Cortlandt street, New 
York. Each equipment consists of a Case en- 
gine coupled direct to a Ball 30-light arc ma- 
chine. Steam is supplied from a Clapp boiler, 
the whole plant being compactly built on a 
heavy wagon truck. The entire plant of 60 
lamps can be erected and put in operation in 
about two hours. 


The contract for building the big power house 
at Birmingham, Ala., has been awarded to 


Thomas Purvis. The plans were drawn by Stone 
& Webster, of Boston. | | 
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General News. 


What is Going on in the Electrical World. 


Taylor, Tex.—The Taylor electric plant has 
been purchased by B. Gary for $10,975. 


Canfield, O.—The people here have voted in 
favor of bonding the town for an electric street 
railway. 


Elgin, 111.—Right of way for an underground 
trolley road has been secured between Elgin and 
Geneva. 

Bismarck, N. D.—The city council has re- 
pealed the electric light ordinance granting a 
franchise to Edmond A. Hughes. 


Grantsburg, Wis.—St. Paul parties have pur- 
chased laud and water power here and will erect 
an electric light and water plant the coming sea- 
son. 


Sandford, Fla.—J. M. Saunders has been 
granted a franchise to construct and maintain a 
plant for electric lighting and for a street railway 
in this place. 


Helena, Mont.—A school house, planing mill 
and a waterworks and electric system are to be 
built at the Crow Agency this summer at an ex- 
pense of $40,000. 


Milwaukee, Wis.—The city engineer is pre- 
paring plans and estimates for a municipal light- 
ing plant for this city. The Badger Illumina- 
ting Company’s contract expires next fall. 


Mauch Chunk, Pa.—The new power station 
of the Mauch Chunk Electric Light, Power and 
Heat Company has just been completed at a 
cost of $25,000. It is operated by water power. 


Rome, N. Y.—The Rome City Street Railway 
Company has received permission from the city 
council to change the motive power of its road 
from horses to electricity or other power except 
steam. 


Morristown, Tenn.—The commissioners have 
under consideration a plan to utilize the water 
power attainable here for the production of elec- 
tricity for lighting the town and for other pur- 
poses. | 


Auburn, N. Y.—F. W. Dana, H. W. True and 
N. Q. Pope are the prime movers in a company 
formed to build an electric railway from East 
Auburn to Turner. The capital stock of the 
company is $50,000. 


Appleton, Wis.—The city council has declared 
the Tillotson interurban electric franchise void. 
This action will prove a severe blow to the plans 
of the interurban line from Osbkosh to Kaukauna, 
as Appleton is the main point on the proposed 
route. 

Pensacola, Fla.—B. R. Pitt, president, and 
J. S. Leonard, secretary and treasurer, of the 
Pensacola Electric Light and Power Company, 
having resigned, their places have been filled by 
Benjamin F. Peach, Jr., and W. S. Garfield, 
both of Boston. 


Lynchburg, Va.—The city council has finally 
determined the . question of light- 
ing the city by awarding the contract to the 
Lynchburg and Rivermont Electric Company, 
thus defeating the proposition for the establish- 
ment of a city plant. 


Ottawa, Ill.—The Ottawa Electric Street 
Railway Company, controlled by the General 
Eluctric Company, bas stopped running its cars. 
President Evans says if the Ottawa business men 
do not purchase the road at once he will pull up 
the tracks and take it elsewhere. 


Bristol, Conn.—The Bristol Electric Light 
Company and the Bristol and Pla:nville Tramway 
Company are to be consolidated. The light 
company has a well equipped plant and will have 
to add but little to its present equipment to fur- 
nish motive power for the tramway. 


Bl Dorado . Mo. — A franchise has 
been granted to W. B. Lewis by the board of 
aldermen to erect an electric light plant in this 
city, the franchise lasting 21 years. The or- 
dinance granting the franchise provides that the 
plant shall be in operation within two years. 


Pottsville, Pa. — There is a project on foot to 
extend the Schuylkill Electric Railroad Com- 
pany’s road from West Woods Junction down 
through the Germantown Valley, touching at 
Cressona and other towns on the route. The 
company hold franchises for the right of wa 
through North Manheim township and will in all 
probability build_a road through that section. 
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Harrisburg, Pa.—The Senate has passed the 
bill extending to cities of the first, second and 
third classes the act authorizing boroughs to 
manufacture electricity for municipal purposes, 
The bill authorizing street railways to carry 
freight passed third reading in the House. 


8 Denison, m pies 19 Railroad 
ompany, organized in this city, have applied 
for a charter. The capital stock is 270000. i 
rectors: C. D. Witherspoon, Denton; P. H. 
Tobin, E. H. Lingo, T. E. Horan, A. F. Platter, 
George MoLeggan, Tim Murphy, Denison. 


st. Louis, MO. — A franchise has been granted 
to the King's Highway Railroad Company, giving 
them the right to construct, maintain and operate 
a double track passenger street railway with elec- 
tricity as a motive power. The road will bes 
suburban line connecting with an established line 
in this oity. 

Philadelphia. —All trolley cars in this city 
must be equipped with fenders by June 25, and 
there is consequently much looking about for 
fenders that will fend at a cost not too exhaust- 
ive of dividends. The penalty for non-com- 
pliance within the specified time is $10 a day for 
each car run without a fender, and after thirty 
days $40 a day for each car. 


Los Angeles, Cal.—The Los Angeles and 
Santa Monica Electric Railway Company has 
been incorporated to build a railway between 
the places named in the title. The road will 
have a branch fifteen miles long to Pasadena 
and another five miles long to Cold Water Can. 
yon, leaving the main line about ten miles west 
of Los Angeles. 


Annapolis, Md.—President W. S. Musgrove 
of the Bay Ridge Improvement Company is 
meeting with encouragement in his efforts to 
provide an electric railway for public use in this 
city. The proposed line would connect the two 
railroad depots, the State House and the United 
States Government grounds, which are the prin 
cipal points of interest in the old capital. 


Neenah, Wis.—O. L. Huie, acting for the 
Central Wisconsin Electric Railway Company, 
has served notice on the supervisors of the towns 
of Oshkosh, Vinland, Neenah, Menasha, Grand 
Chute and Harrison to the effect that the fran- 
chises heretofore granted to J. K. Tolloteon 
have been assigned by him to the above-named 
company. who will carry out the same as soon a 
practicable. 

Belleville, Mich.—The town board has granted 
a franchise to an electric railroad company fors 
route through the township of Van Buren. The 
proposed road. is to run from Ann Arbor to De- 
troit, via Ypsilanti, Wayne, and Dearborn, on the 
gravel road. E rn capitalists are backing the 
enterprise. Theco ny promises cheaper rates 
from Ann Arbor to Peiroit than the Michigan 
Central Railroad now o 


Pittsburg, Pa.—The Dquesne Traction Com- 
pany proposes to extend its Meotrio line to Ve 
rona, Oakmont and Hulton, Land the Citizens 
Traction Company has a simpilar project 10 
view.—The new electric air line Ag Carnegie 
be commenced this summer as sool as the plans 
for the bridge across the Monongbela River 
have been approved by the Secreta of War. 
The road will be exactly five miles long} 


Louisville, Ky.—The Citizens’ General Ele 
tric Company has issued a circular annov 6 
an advance in its rates for incandescent lte 
after the ist of May. The price after that č 
will be 20 cents per 1,000 watts, with a 
count of 80 per cent. if paid before the 10th 
the month. The present rate is 10 cents pe 
1,000. The Louisville Electric Light Compan) 
has also increased its rates. 


Hornellsville, N. Y.--There is considerable 
talk of an electric railroad from Hornellsville 
through Howard, Bath and Urbana, along the 
west side of Lake Keuka to Penn Yan. It is said 
a company has been formed with a large capital 
with this end in view. If the scheme materializes 
it is thought an electric plant will be located at 
Bath which will furnish power for the road and 
also for lighting the village. 


Hartford, Conn.—The Poet states that Chas. 
Barrows, of this city, has sold a two-thirds in- 
terest in the storage battery electric street car 
which he recently patented to Massachusetts 
parties, and a trial car is being built which will 
be tested on the Brockton, Mass., street railroad. 
If the result is successful a strong company W! l 
be formed to manufacture the cars. The chief 
feature isthe trucks—which have a novel sys- 
tem of traction. i 
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Waco, Tex.—The electric railway and the 
light plant of the Waco Electric Railway and 
Light Company, are to be sold. May 7 by order of 
Judge Goodri The company is in the hands 
of a receiver and the sale is ordered for the pur- 
pose of winding up ite affairs. The Waco Gas 
and Citizens’ Street Railway companies have 
secured control of $164,000 of the $200,000 bonds 
of the insolvent company, and in all probability 
will get the property. 


Catonsville, Md.—The stockholders of the 
Edmondson Avenue, Catonsville and Ellicott 
City Electric Railway Company, whose line is 
one of the links in the proposed electric railway 
between Baltimore and Washington, have elected 
the following directors: George Yakel, Robert 
Biggs, Louis Yakel, Dr. H. J. Berkley, John 
Hubner, B. N. Baker and David M. Newbold. 
The officers are: President, George Yakel; 
treasurer, Louis Yakel; secretary, William L. 
Layfield. 


Wilmington, Del.—The Electric Construction 
and Supply Company of this city, who were 
the successful bidders for furnishing the Gov- 
ernment with the electrical material for the 
electric plant for Fort Delaware, have received 
oficial notice to go ahead with the work and 
bave entered into bond withthe United States 
for the completion of same. Work on the plant 
will begin April 20, and will include a complete 
electric power, light and trolley system. 


Birmingham, Ala.—The indications are that 
Birmingham will soon have the largest electric 
power-house inthe South. It is understood that 
plans are already prepared for a building 150 
feot square, completely equipped in every par- 
ticular and prepared to farnish power for indus- 
tries large and small throughout the entire Jones 
Valley. It isalso understood that one of the lead- 
ing railroad companies of this city will convert 
nar extensive line of steam roads into electric 
roads. 


Austin, Tex.—It has been decided to have an 
International Regatta and Electrical Exposition 
in this city in June, and to have the National 
Travelers’ Protective Association members at- 
tend in a body. Gaudaur, Stansberry, Peterson, 
Hanlan and other oarsmen have agreed to enter 
for the regatta. The Electrical Exposition will 
be free to every manufacturer who desires to ex- 
hibit his machinery. The motive power will be 
furnished free. The exposition is to celebrate 
the completion of Austin’s dam and water and 
electric light plant at a cost of $1,250,000. 


Stroudsburg, Pa.—The Middletown and 
Goshen Traction Compeny has purchased the 
property, rights and franchises of the Delaware 
vA Electric Railway Company which pro- 
posed to build an electric railroad to Port Jer- 
vis, N. Y., from East Stroudsburg. The officers 
ofthe Middletown and Goshen Company are: 
James C. Hinchcliffe, of Paterson, president; M. 
J. Wightman, vice-president and electrical en- 
gineer; W. B. Rockwell, treasurer, and E. G. 
Wightman, secretary. 


Jersey City, N. J.—Itis said that Abram 8. 
Hewitt, who is the owner of the Greenwood Lake 
Railroad (steam), has been studying a project of 
operating that road entirely by electricity with 
the main source of power to be derived from the 
outflow of Greenwood Lake, which supplies the 
Morris Canal with a constant flow of water. 
Upon the stream in the Cooper and Hewitt tract 
at several points there is a good fall and it is be- 
lieved that a constavt power, sufficient to operate 
the road from the lake to Jersey City, can easily 
be obtained. 


Boston.—A trolley postal service is being ar- 
ranged here which, it is thought, will be the 
most complete system yet established in this 
country. There will be six distinct rontes lead- 
ing to the suburbs wherever the trolley lines ex 
tend, and the plan is to have the cars collect mail 
at the stations, sort it on the way in and have it 
ready for immediate delivery on arrival at the 
central office. The same course will be pursued, 
as far as possible, in taking mail from the central 
office and sorting it for street delivery on the 
cars. 


Spokane, Wash.—Several months ago L. S. 
Roberta obtained a general electric franchise 
from the city, to run fifty years, agreeing to pay 
an increasing royalty upon it each year. One 
payment of $500 was made, but the second 3500 
payment lapsed and last week an ordinance to 
repeal the franchise was introduced in the coun- 
cil. It was referred to the committee on 
judiciary and legislation, who have reported 
recommending not only that the franchise be not 
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revoked but that suit be brought against Mr. 
Roberts to recover thesecond payment of $500. 


Hempstead, L. I.—A project that is interest- 
ing this part of Long Island is the proposed 
electric road connecting the villages of Roslyn, 
Port Washington and Thomaston or Great Neck, 
forming a triangular system about fifteen miles 
long. Among the interested parties are Jesse H. 
Bunnell, senior partner in the electrical supply 
firm of J. H. Bunnell & Co., of New York; 
Thomas Mott, of Sands Point, president of the 
A bea County Agricultural Society; Thomas 

ay, of the Standard Oil Company, and J. H. 
King, of the Union Mortar Works, which re- 
cently erected immense factories on the west 
shore of Hempstead harbor. 


Atlanta, Ga.—The Georgia Electric Com- 
pany, of which H. M. Atkinson is president, has 
been awarded the contract for the city’s lights 
for the next five years. Under the new contract 
the price of arc lights is reduced from $100 to 
$85 per year, and of incandescent lights from $40 
to $85 per year, making a saving to the city of 
$9,000 per year, or of $45.000 for the five years 
for which the contract is binding. It is further 
agreed that the Georgia Electric Company shall 
reduce the price of commercial lighting 25 per 
cent, and asthe sum of $50,000 is now paid every 
year for electric lighting for residences and busi- 
ness purposes, there will be ‘a saving of $12,500 
a year to the consumers. 


Chicago.—The Chicago Electric Company’s 
power house, from which power is furnished to 
the North Side trolley lines, is about completed. 
The building is 124 x 245 feet, and is equipped 
with fine machinery. ‘The engine room contains 
four Fraser & Chalmers cross compound Corliss 
engines, horizontal and condensing, and rated at 
1,000 horse power maximum capacity. Siemens & 
Halske „ are coupled directly to the 
engine shafts, one for each engine. They are of 
the street railroad type, compound wound 
for 525 volts. The eight tield magnets are inside 
of the armature. The armature is of the 
Gramme type, made of copper bars. The switch- 
board is in two tiers. The upper board, in a gal- 
lery 160 feet long, contains forty feeder panels, 
each one carrying an automatic circuit-breaker 
and a switch. The lower board, ou a level with 
the floor of the engine-room, is used for hand- 
ling and the regulation of the dynamos. The 
entire switchboard is built of enameled slate, 
supported by an iron frame. The instruments 
are chiefly of Weston make.—The Baird Electric 
Conduit Company, recently incorporated, claim 
to have secured the consents of 75 per cent. of 
the property holders along Indiana avenue fora 
street railway constructed on their conduit sys- 
tem, which the inventor claims is ‘thoroughly 
insulated and so compact and simple that no 
part can get out of order. The return being in- 
sulated the same as the lead, the corrosion of 
water, gas piping, etc., is entirely prevented. 
Water, dirt, alkalies will not affect the system 
and there is no open slot for young America to 
monkey with.” 


Newark, N. J.— The following is given as the 
estimated cost of the entire system of the New 
York and Philadelphia Traction Company, by 
division, the calculations being based on actual 
experience in electrical railroad building: 
Paterson City and Passaic, 82 miles, cost $1,500, 
000; Paterson to South Orange, including City of 
Orange and Bloomfield, 30 m., $600.000; South 
Orange to Westfield, 11 m., $275,000; Westfield, 
Rahway, Elizabeth to Springfield, 10 m., $800,- 
000; Elizabeth to Bound Brook, including City 
of Plainfield, 25 m., $650,000; Raritan to New 
Brunswick, including New Brunswick, 19 m., 
$600,000; Bound Brook to Kingston, 16 m., 
$400,000; Kingston to Trenton, 14 m., $350,000; 
City of Trenton, 32 m., $1,200,000; Trenton to 
Burlington, 16 m.. $400,000; Burlington to Cam- 
den, 18 m., $450,000; City of Camden, 32 m., 
$1,200,000; Trenton to Frankford, 20 m., $500,- 
000; Plainfield to Metuchen and New Brunswick, 
10 m., $250,000; New Brunswick to South Am- 
boy. 16 m., $400.000. Total, 301 miles at a cost 
of $9,575,000. The road is calculated to connect 
practically with every steam road in the State 
and with almost every electric road between the 
Hudson River and Cape May. It forms a con- 
nection between the Metropolitan Traction Com- 
pany of New York, the Consolidated Traction 
Company of Newark and Jersey City. and the 
Philadelphia Traction Company of Philadelphia, 
all three of which are practically controlled by 
the same interests and represented by John D. 
Crimmins, of New York, B. M. Shanley, of 
Newark, and Messrs. Widener and Elkins, of 
Philadelphia. 
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Telephone and Telegraph. 


The mayor of Chattanooga, on reading the re- 
port of the telephone committee giving the new 
rates of the East Tennessee Telephone Company. 
recommended that the city council suspend ac- 
tion on granting a franchise to the People’s Tele- 
phone Company. The ordinance granting this 
franchise had passed to its second reading. 


The Postal Telegraph Company has asked the 
council of Quincy, III., for the right to construct 
and maintain telegraph lines in the streets of that 
city, connecting with a central office. 


A resolution is now before the Connecticut 
Legislature for the incorporation of a company 
to be known as the People’s Telephone Company. 
The capital stock is not to exceed $500,000. Ex- 
Gov. T. M. Waller, J. E. Bowles. J. Irving and 
J. J. Lawton are named as incorporators. 


At New Castle, Ind., R. H. Cokefair has a force 
of men at work constracting a telephone system. 
The Harrison instrument will be used, at $2 a 
month for business houses and $1 for residences. 
The Central Union people have given notice that 
they will erect a plant. 


A telephone line between Marshfield place and 
Hewitt, in which is used one of the wires of a 
barbed wire fence extending along the Wisconsin 
Railroad tracks, has been such a practical suc- 
cess, says the Fond du Lac Reporter, that it will 
be extended to Auburndale. 


Articles of incorporation have been filed at 
Minneapolis by the Standard Telephone and 
Electric oe which intends to manufacture 
telephones and electrical apparatus, The capital 
stock is $50,000. Incorporators: Samuel 8. 
Kilvington, H. C. Dodge, George Batchelder and 
George L. Scott. 


The Universal Telephone Company of Indian- 
apolis, just incorporated, was formed for the 
purpose of manufacturing a transmitter which it 
is claimed is superior to the one used by the Beil 
Telephone Company. Robert Martindale, one 
of the directors of the new company, secured a 
patent for the transmitter some years ago, but 
as it was claimed it was an infringement no at- 
tempt was made to put it on the market until the 
Bell patent expired. 


A representative of the American Construction 
Telephone Company of Anderson, Ind., is mak- 
ing efforts to get up a local telephone stock com- 
pany in Memphis, ‘Tenn.,and introduce there the 
Hunting transmitter which be says is popular in 
Europe and manufactured at Kokomo, Ind. 


The grain men in Decatur, III., and Von 
have decided to erect a telephone line of their 
own. Each of the dealers has stock in the com- 
pany, which is capitalızed at $5,000. On the cir- 
cuit will be several towns that have no telephones 
now. 


The city council of Anderson, Ind., without a 
dissenting vote, passed the ordinance giving the 
Harrison Telephone Company a franchise in that 
city. The Bell Company there has reduced its 
rates to $40 and $30. The Harrison rate will be 
$30 and $18. 


The Make or Break Telephone Company has 
filed articles of incorporation at Trenton, N. J. 
The paid in capita] is $25,000. The object of the 
company is to sell, lease and repair telephones 
and construct telephone lines. Incorporators : 
John W. Hamer, of Beverly, N. J.; John P. 
oe and Aubrey H. Gillingham, of Philadel- 
phia. 


In Davenport, Iowa, a citizens’ committee pro- 
poses to organize a local company and negotiate 
with the Harrison Company for the eatablishment 
of a telephone plant. 


Three companies are asking for telephone 
franchises at Ishpeming, Mich., each of them de- 
siring to furnish service to a group of cities in 
the northern part of the Michigan peninsula. 


Papers are being circulated in Marshalltown, 
Iowa., for a new telephone service. 


At Madison, Ind., J. W. Scott, Allison Scott, 
Edward Marks, Isaac Taylor and others have ap- 
plied to council] for the right to establish a tele- 
phone exchange, their rates being put at 2 a 
month for business and $1.50 for residences. 


L. C. Boyle and others, of Viroqua, Wis., have 
decided to open a telephone exchange there as 
soon as they have settled upon the most desirable 
system. 


The Western Union Telegraph Company has 
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jast completed a new wire from Butte to Logan, 
ont., over the Bozeman branch to meet the de- 
pend of the increasing business at points on that 
road. 


The Standard Telephone Company has com- 
pleted its New Orleans organization, which will 
be under the management of Capt. Harry Allen, 
whose district will inelude Louisiana, Mississippi, 
Alabama, Georgia and Florida. 


The Central Standard Telephone Company 
pledges itself through its secretary and manager, 
Griffith Coit, to give St. Louis an excellent tele- 
phone service at a charge of $3 per month to 
business houses and $2 per month to private 
families. 

The Orange County Telephone Company isthe 
name of acompany recently organized in Mid- 
dletown, N. Y. A telephone system will be put 


in operation which will include not only that 


city, but Goshen, Warwick, Montgomery, Wal- 
den, Newburg. Bloomingburg, Ellenville, Port 
. Jervis, Monticello, Unionville and all the neigh- 
boring villages. 

. The directors of the new Citizens’ Co-opera- 
tive Telephone Association of Shreveport, La., 
have elected the following officers: W. F. Tay- 
lor, president; S. B. Johnson, vice-president; 
L. M. Carter, treasurer; J. W. Taber, secretary 
and general manager. Executive Committee: 
Levi Cooper, C. S. Steere, 8. B. Johnson, Ben 
Holzman and H. F. Doll. 


A company has been formed at Keithsburg to 
construct a telephone line connecting all the im- 
portant towns in Mercer County, Ill. 


Articles of incorporation have been filed by 
the Standard Telephone and Electric Company 
of Minneapolis with a capital stock of $50,000. 
S. 8. Kilvington, E. W. Batchelder, H. C. 
Dodge and G. L. Scott are the incorporators. 


A number of the citizens of Brazil, Ind.. have 
in contemplation the formation of a home cor- 
poration to put in a telephone plant that will 
give the people a service at $1 per month. 


The representatives of the Phenix Telephone 
Company have made a proposition to the Board 
of Works of Indianapolis to furnish telephones 
to business houses for $8 a month and to pri- 
vate residences for $2. if granted a franchise. 
They would furnish the city telephones for $18 a 
year, and put in separate lines for police and fire 
department use. 


A dispatch:tu the Kansas City Times from 
Guthrie, Ok., states that a company has been 
organized in Guthrie to build a telephone circuit 
connecting all the towns in seven counties in 
that section. | 

At Tampa, Fla., the Citizens’ Telephone Com- 
pany has been organized with the following offi- 
cers: S. J. Drawdy, president; A. C. Clewis, 
vice-president; John Trice, treasurer; C. H. 
Keller, secretary and manager. S. J. Drawdy, 
A. C. Clewis, C. W. Stevens, John Trice, Frank 
Bentley, F. O. Bowyer and Hon. Peter O. 
Knight, directors. The company is capitalized 
at $12,000; it expects to have its line in operation 
in ninety days. 


It is reported at Deadwood, S. D., that the 
Postal Telegraph Company will soon extend its 
lines into the Black Hills towns. Ever since the 
Black Hills were well settled, the Western Union 
ee had a monopoly of the telegraph business 

ere. 


The New Orleans States says that fhe tele- 
phone company which has been doing business 
in that city for several years at its own rates is 
soon to have a number of competitors. Applica- 
tions for franchises by companies offering much 
lower rates are just now adding special interest 
to the council’s proceedings. 


Articles of incorporation have been filed with 
the Secretary of State at St. Paul, Minn., by the 
White Bear Telephone Company. The capital 
stock is $10,000; the incurporators are John L. 
Pratt, of Chicago, and James L. Brass, James 
Borneo: Tracy Lyon and Robert C. Wright, 
of St. Paul. 


The Bell Telephone Company is making ar- 
rangements to place Atlanta, Ga., in telephonic 
communication with the entire country. A line 
direct to New York will be opened in another 
year and with its completion Atlanta will be the 
center of telephonic communication for the en- 
tire South. 


The Southern Michigan Telephone Company 
has lately erected lines connecting Battle Creek 
with a number of towns and villages in the sur- 
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rounding country, making it a telephone center 
of considerable importance. 


An ordinance authorizing the South Jersey 
Telephone Company to putin a telephone sys- 
tem at Cape May has passed its second reading 
in the city council. 


The New York and Eastern Telephone Com- 
pany intend to extend their lines in Brooklyn 
and are preparing for a large amount of wiring 
and other work. The recent decision of the 
court sustaining their right to a business footin 
in the city is gratifying to the friends an 
patrons of the company. 


Lundell Alternating Fan Motor Outfits. 


The demand for an alternating fan motor as attractive 
as the Lundell Direct Current Fan Motor is now met by 
the latest production of the Interior Conduit and Insula- 
tion Company. 

In appearance the Lundell Alternating Fan Motor Out- 
fit, illustrated herewith, presents a beauty of design and 
finish equal to that of the direct current outfit, having a 
cylindrical fleld-magnet on a hollow cast-iron base. It 18 


LUNDELL ALTERNATING Fan Moror. 


designed in two types, high frequency (14,000 to 16,000 al- 
ternations per minute) and low frequency (7,200 alterna- 
tions per minute), at 52 and 104 volts. 

Tests ofthe high frequency motors show that a current 
of 1.8 amperes at 52 volts with 12” fan is a fair average for 
their operation. 

Like the Lundell Direct Current Motors, they are su- 
perbly finished in rich black japanning with gilt stripings. 
All outside brass fittings, fans and guards are either pol- 
ished brass or nickel-plated. Self-oiling and self-align- 
ing bearings and a regulating switch giving three speeds 
are also features. 

These motors are manufactured under the patents of 
Robert Lundell by the Interior Conduit and Insulation 
Company of New York City. 


Phenix Interior Telephones. 


The Phoenix Interior Telephone Company, 131 Liberty 
street, New York, has just recently closed contracts for 
the installation of seventeen Inter-Connecting Phones in 
the publishing house of McLaughlin Bros., Brooklyn, and 
for nine instruments of the same class for Flint, Eddy & 
Co., of New York. Among the recent installations by this 
company are: Royal Baking Powder Company, J. C. 
Hoglan, Wall street: Passavant & Co., Church and Lis- 
penard streets; Metropolitan Rubber Company, Colored 
Orphan Asylum, House of Good Shepherd, Brooklyn, and 
numerous other smaller contracts. 


Keystone Electric Motors. 


The Keystone Electric Company of Erie, Pa., has issued 
avery handsomely printed catalogue giving valuable in- 
formation concerning their well-known Reversible Motor 
for elevator use. The company is doing a profitable busi- 
ness, With daily increasing sales. 

This company has recently closed one of the largest con- 
tracts on record in thelr special line for 150 motors of dif- 
ferent sizes for elevator service. 
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The Hogan Boiler. 


The construction of a boiler which maintains a high 
evaporative efficiency under minimum, maximum and 
excessive demands for steam ; which produces a positive 
and continuous circulation ; which insures dry steam at 
all times regardless of the conditions of firing or use; in 
which there is instant and continuous precipitation of all 
sediment in the water ; in which no joints are exposed to 
the fire ; in which the tubes are not liable to injury from 
expansion, sagging, accumulations of sediment, internal 
or external, or overheating ; which is adapted to all kinds 
of fuel; which is applicable alikc to land and marine 
uses, has long been sought for hy both boiler designers 
and steam users. Fortwo years past the Hogan Boiler 
Company, of Middletown, N.Y., have been working on this 
problem, and the success with which they have met, and 
the manner of overcoming all the attendant difficulties in 
its solution, were ably and satisfactorily demonstrated by 
a public test at the works of the company on Tuesday 
last. Inthe presence of a number of prominent members 
of the engineering societies of New York and elsewhere, 
of representative manufacturers and steam users, and 
representatives of the trade press, a 100 horse power 
boiler was exhibited in operation, and an inspection of the 
company’s works was made by the visiting delegations. 
The company has installed two boilers The first was 
put in operation atthe State Homoœopathic Asylum at 
Middletown, N. Y., last June. The nominal rating of this 
boiler is 850 horse power. The general average of a series 
of tests, conducted in person by Prof. R. C. Carpenter and 
W.R. Eckart, Jr., of Cornell University—the tests num- 
bering twenty-three in all—show that the evaporative em- 
ciency of this boiler running on steam coal was 13.68 Ibe of 
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water; with ordinary soft coal 12.20 lbs., and with an- 
thracite pea coal 12.65 lbs. of water per pound of com- 
bustible. In these tests, designated running tests,” the 
starting and dumping of fires wore eliminated. During one 
of the tests a maximum horse power of 665 was attained 
for a period of two hours, the average for the entire test 
being 418.04, and the evaporative efficiency, based upon 
the theoretical power of one pound of combustible as sum- 
cient to evaporate fourteen pounds of water, was 83 per 
cent. This high result,” Prof. Carpenter says. bas sel- 
dom been obtained in any boiler, even under the most 
favorable conditions.” 

Boller No. 2 is rated at 100 horse power, and is installed 
at the company’s works. This boiler was subjected to the 
public test, a committee consisting of Paul Grimm, M. E., 
M. N. Forney, of the American Engineer and Railroad 
Journal, and John Hopson, of New Britain, Conn., conduct- 
ing the tests. Their report has not yet been tabulated, but 
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it can safely be said that it establishes the truthfulness of 
the remarkable statements the company have made con- 
cerning the performance of their boilers. 

The boiler consists of two horizontal steam drums, each 
connected by 2-inch boiler tubes with vertical manifolds. 
The manifolds are in two rows, one on each side of the 
combustion chamber. The tubes are expanded in the 
usual way into the manifolds and the steam drum, the 
joints being so placed that the direct action of the heat of 
the fire does not affect them. The tubes constitute all the 
heat-absorbing surfaces of the boiler, and are the only 
parts exposed to the fire, and they are placed directly 
over the grate. Ouside of the furnace side walls are 
placed the distributing drums, to the upper side of which 
all the manifolds are connected. The front end of the 
distributing and steam drums are connected by 6 and 
10inch. pipe. In the latter are placed the feed-water 
heaters. The back ends of the distributing drums are 
connected to the circulating drums, the lower part of the 
back end tothe mud drum. The mud drum is placed out- 
side of the back wall of the furnace, wholly removed from 
the flues and heated gases. The upper sides and also the 
tops of the circulating drums are connected to the lower 
ends of the steam drums. 

By reference to the accompanying cut, showing 8e c- 
tional elevation of the boiler, the circulation of the water 
will be observed to take the followiug course: In the 
feed-water inductor, the cold water passes down and up, 
absorbing heat from the descending current from the 
steam drum and becoming a part of this current on pass- 
ing through a series of perforations near the top of the 10- 
inch pipe which connects the steam and distributing 
drum. 

The descending currents pass through the circula 
ting drum to the distributing drum; the latter receiv. 
ing the impurities of the water and discharging them into 
the mud drum. The ascending currents pass from the 
distributing drum tothe manifolds, thence through the 
2inch steaming tubes to the steam drum. From the 
steam drum arow of8-inch internal circulation tubes ex- 
tends to the circulating drum through which the descend- 
ing current passes on its perpetual round of circulation, 
These tubes are insulated from the heat df the furnace 
and their use entirely prevents the mixmg of the water 
with the steam as it is produced. 

The steaming tubes exposed to the greatest heat of the 
furnace are extended into the steam drum, and dis- 
charge their contents entirely above the water level. It 
follows, therefore, that the water to supply the circula- 
tion must come from the bottom of the steam drum, and 
consequently the current must always be in one direc- 
tion. The tubes receiving less heat are submerged in the 
water of the steam drum and are denominated water- 
heating tubes. The tubes entirely removed from the heat 
are connected tothe lower sides of the steam drum and 
from the path for the descending discharge intothe circu- 
lating drums. In the steam drum the splashing of water by 
active circulation from the steaming tubes into the steam 
space is prevented by a perforated plate placed above 
the tube openings. Dry steam is thus constantly pro- 
duced and without the necessity of superheating. Tests 
made by Prof. Carpenter show the percentage of moise 
ture to have been as low as 0.58 per cent. 

The Hogan Boiler Company is officered as follows 
President, N. D. Stratton ; vice-president, Geo. N. Clem- 
son; treasurer, C. Macardell; secretary, S. S. Mallett. 
J.J. Hogan, the inventor of tne boller, is mechanical engi- 
neer. ‘Several large contracts have already been closed by 
the company. 


Walker Company’s Sales. 


The Walker Manufacturing Company, Cleveland, Ohio, 
have closed the following contracts since April 1, 1895, all 
for speedy deliveries, which will show the popularity 
which their improved generators and motors are gaining. 
Their shops are now running both day and night ; 

St. Charles Street Railroad Company, New Orleans, La., 
three 200 x. w. direct-coupled generators. 

Corning and Painted Post Street Railway Company, 
Corning, N. Y., two 126 K. W. direct- coupled generators. 

Messrs. Channon & Wheeler, Quincy, III., one 75 k. w. 
belted power generator. 

Manhattan Beach Hotel and Land Company, New York 
City, one 60 k. w. belted lighting generator. 

Norfolk and Ocean View Railroad Company, Norfolk, 
Va., two 250 k. w. belted generators; three double car 
equipments, six 50 m. P. steel motors; two double car 
equipments, four 80 m. P. steel motors. 

E. A. Darling, Superintendent Columbia College, New 
York City, one 50 k. w. belted lighting generator. 

Buffalo, Kenmore and Tonawanda Electric Railway 
Company, Buffalo, N. Y., two double car equipments, four 
% H. p.steel motors. 

Stern & Silverman, Philadelphia, Pa., for Rapid Railway 
Company, Detroit, Mich., two 200 k. w. belted generators; 
eight double car equipments, sixteen 50 H. P. steel motors. 

Dunkirk and Fredonia Railroad, Company, Fredonia. 


a RE one double car equipment, two 25 H. P. steel 
otors. 
Schenley Park and Highlands Railway aed Pitts- 
pare. Pa., three double car equipments, six 30 E. P. steel 
otors. 
There has also been a marked increase in their orders 
tor general work as well as electrical work. 
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A 4,000 Horse-Power Goubert Heater. 


The Goubert Manufacturing Company, located at 14 and 
16 Church street, New York City, have recently installed 
at the First District Station of the Edison Electric Illumi- 
nating Company, Pearl street, Brooklyn, N.Y., à 4, 000 H. P. 
vertical Goubert Feed Water Heater. A good view of this 
immense heater—one of the largest ever built—is shown 
in the engraving on this page. It is a most perfect piece 
of work and designed expressly to fit into the limited 
space available. 

The heater is made entire y Of cast-iron and brass, and 
is of the latest improved Goubert type, with curved upper 
and lower tube plates and patent flexible expansion 
joint. This is the only joint in the heater that is not rigid, 
the differential expansion between the shell and the brass 
tubes being taken care of at this point. 
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G. M. Angier & Co., Boston, Mass., one 8 H. P. Manches- 
ter Motor and one 250 Light Ring Type Dynamo. 

William Oswald, New Orleans, La., three 5 f. P., one 10 
H. P., one 15 H. P. and one 90 H. P. Manchester Type Motors. 

Through J. Holt Gates, of Chicago, Western contractor, 
one 60 K. w. 220 volt Multipolar Generator to be direct 
connected to Ideal engine, Westville Coal Company, Dan- 
ville, III.; also one 60 k. w. 220 volt Multipolar Generator 
and one 85 k. w. 220 volt for other electric coal mining 
works, of which class of work the Mather Company is 
making a specialty; also one 80 K. w. and one 45 K. w. Mul- 
tipolar Generator for isolated lighting works. 

B. F. Sturtevant & Co., Chicago, two 20 H. P. Manchester 
Type Motors. 

Burtis & Howard, Minneapolis, Minn., one 250 Light Ring 


Type Dynamo, third order. 


4,000 HoRSE- PO WER GouBerT HEATER. 


The Goubert Heater is especially desirable in connection 
with plants of magnitude and heavy duty ; in fact it is the 
only one made forthe high pressures that are now 80 
frequently used. 

The Goubert Manufacturing Company is doing an ex- 
tensive business in large units, especially for electric 
plants, both lighting and traction, operated by the prin- 
cipal companies throughout the country. It now bas 
branch offices in many of the principal cities. 


Mather Electric Company. 


The Mather Electric Company of Manchester, Conn.. 
report a continuation of the large amount of new business 
which has been secured. The following sales were made 
last week : 

The C. Weyand Brewing Company, Buffalo, N. Y., one 
40 k. w. Direct Connected Generator. 

Robert Walker, M. D., Warnerville, Pa., one 100 Light 
and one 260 Light Ring Type Dynamo. 


A Catalogue of House Goods, Etc. 


Messrs. Partrick & Carter, one of the oldest electrical 
supply concerns in the country, bave issued an elaborate 
catalogue of House Goods and General Electrical Supplies 
which ought to be appreciated by dealers in every com- 
munity. 

They carry a complete line, not equalled by any other 
concern in the country. As an evidence of the popularity 
of the Hotel Annunciators made by them, it takes eleven 
pages of the catalogue to enumerate the hotelsin which 
they are in use. 

Prices, terms of sale, discounts, etc., are all plainly 
given. Four pages are required for the iudex, which shows 
the comprehensive character of the catalogue. 


An Attractive Folder. 
The Beacon Lamp Company of Boston are sending out 
an attractive folder, giving the special points of merit 
claimed for the Beacon Lamp, with prices. 
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INCORPORATIONS. 


The Mascot Electric Light, Heat and Power Company, 
Ouray, Col.—to produce electric current for furnishing 
ight, heat and power to the town of Ouray, Col. Capital 
stock, $100,000. Promoters: B B. Clauson, Chas. A. Arm- 
strong, T. W. Emerson, all of Ouray, Col. 


The Kelly Watch Company, Chicago, Ill.—to manufac- 
ture and sell time-pieces, electric and automatic devices 
and all kindred mechanisms. Capital stock, 820,000. 
Promoters: Thos. F. Kelly, Thos. J. O'Hare, Robt. J. 
Bieg. 

The Atlantic Highlands, Red Bank ana Lng Branch 
Electric Railway Company, Red Bank, N. J.—to construct 
and operate motors, cables and other machinery for sup- 
plying motive power Lo street railroads, and to construct 
and operate street railways. Capital stock, $500,000. Pro- 
moters : David 8. Arnott, Wm. H. Hazard, Silas B. Dut- 
cher, Sam'l S. Whi.ehouse, Brooklyn, N. Y. 


The Seattle and Alaska Mining and Milling Company, 
Seattle, Wash.—to erect and ma:ntain water and electric 
power, mine and market ores of precious metals, etc. 
Capital stock, $250,000. Promoters: Wm. M. Ebuer, W.E. 
Crews, J. E. Fux, W. D. O'Too:e, P. F. Smith. 


San Joaquin Electric Company, Fresno, Cal.—to buy, 
sell and deal in electrical inventions, patents, etc.: buy, 
sell, lease, maintain and operate electrical plauts of all 
kiuds ; manufacture and sell electricity: deal in real and 
personal property. Capital stock, $800,000. Promoters: 
John J. Seymore, John S. Eastwood, Henry Sherwood, 
O. W. Woodward, L. L. Cory, of Fresno. 


The Taylor Electric Light Company, Taylor, Tex.—to 
manufacture and supply gas, electric light, heat and 
power to the public Capital stock, $20,000. Promoters: 
Hugh Burns, F. L. Weich, Bernard Garry, of Taylor. 


The Denison Street and Electric Railway Company, 
Denison, Tex.—10 construct and operate street railways 
and suburban or belt lanes of railway in or near Denison, 
etc. Capital stock, $50,000. Promoters: A. F. Platter, 
G. McKegan, P. H. Tobin, T. Murphy, E H. Lingo, of 
Dentson. 

The Belle Vernon Electric Light and Power Company, 
Belle Vernon, Pa.—to generate light and power by means 
of electricity. Capital stock, $1,000. Promoters: Sam’l 
M. Graham, C. F. Eggers, Adolph C. Hamm, Belle Vernon. 


The Waco Electrical Supply and Construction Company, 
Waco, ‘'ex.—to buy and sell goods, wares and merchandise 
by wholesale. Capital stock, $10,000. Promoters: W. W. 
Seley, 8. A. Hobson, A. P. Moore, Waco. 


The Hartford Light and Power Company, Hartford City. 
Ind. Capital stock, $30,000. Promoters: Wm. N. Forbis, 
Monticello, Ind.; Milton H. Forbis, Cincinnati, Ohio: 
Albert Reynolds, Guy E. Reynolds, Hartford City, Ind. 


The Adams-Bagnall Electric Company, Cleveland, Ohio 
—to manufacture, sell and dealin electric lamps, electric 
rallway motors, electrical machinery, etc. Capital stock, 
$150,000. Promoters : Thos. E. Adams, E. J. Baguall, Chas. 
C. Hickox. 

The Iowa Falls Electric Light and Power Company, 
Iowa Falls, lowa—to erect, malntain and operate an elec- 
tric power and light plant. Capital stock, $15,000. Pro- 
moters : L. B. Bradley, H. C. Miller, J. D. McKay, Z.K. 
Hoag, Iowa Falls. 

The Bridgeport Railroad Company, of Montgomery 
County, Pa.—to build an electric line from Swedesburg to 
Swedeland. Capital stock, $15,000. Insorporators: Daniel 
B. Shepp, J. W. Shepp, Edgar A. Murphy, Henry Parker, 
Robert L. Parkins)n, Philadelphia; N. H. Larzelere. 
Norristown : W. B. Krick, keadıng. 


The Los Angeles and Santa Monica Electric Railway 
Company, Los Angeles, Cal.—to build and operate a rall- 
road for freight and passen zers between the points named 
by meaus of electricity, com Dressed alr or other suitable 
power. Capital stock, 8500.00. Directors: C. B. Van 
Avery. V. H. Raleigh, J. J. O’Brien, A. W. Eames, and 
James P. Montgomery, all of Los Angeles. 


' The-Excetstor Novelty Company; LoutsviHe, Ky.—te do 
a general electroplating business. Cay, ital stock, $5,000. 
Incoporators: Geo. F. Porter, James L. B. Stinger and 
James R. Jackman, Jr. 


The Globe Electric Construction Company of New York 
City—to sell and install electric equipment apparatus, ap- 
liances, etc. Capital stock, $20,000. Directors: J.J. 
Clark, F. F. Coen, of New York City;: H. C. Mackenzie, 
of Roseville, N. J.; P. M. Mowrey, of Upper Mont- 
lair, N. J. 


The Middletown and Bloomingburg Electric Railway 
Company—to operate a street railroad from Middletown, 
N. Y., to Bloomingburg, a distance of ten miles. Capital 
stock, $200,000. Directors: J.C. Hinchcliffe. John Hinche 
cliffe, of Paterson, N. J.; W. B. Rockwell, of Scranton, 
Pa.; and E.G. Wightman, F. D. La Bar, C. H. Smith, A. F. 
McIntyre, W. B. Royce and W. H. Wiggins, of Middle- 
town. 

The Coty and Albertson Company, Atlantic City, N. J.— 
to lease, buy, build and erect bulldings, structures and 
machinery; operate and maintain tte same for conduct- 
ng the plumbing, gasfitting, roofing, electrical, hard- 


ware, tinware, etc., that pertains to general hardware 
business. Capital stock, $10,000. Promoters: Richard R. 
Albertson, Jos. Young, Clifton C. Shinn, Atlantic 
City, N. J. . 

. The Electrolytic Insulating and Conduit Company, 
Springfleld, 111.—to manufacture, use and sell electric 
ducts, cables and all electric apparatus for transmission 
of power, light, heat and communication. Capital stock, 
$5,000,000. Promoters; H. Clay Wilson, Benj. Knudson, 
Jas. E. Henderson. 


The City Street Kailway Company, of Savanna, Ill., 
Savanna, 11].—to construct, maintain and operate a street 
railway by auimal, electric or pneumatic power. Cap- 
ltal stock, $25,000. Promoters: W. W. Cargill, J. B. 
Canterbury, Edwin B. Magill, A. D. Appleby, B. Pulford. 


The Universal Telephone Company, Indianapolis, Ind. 
—to manufacture and sell telephones, telephone devices, 
electrical supplies, „te. Capital Stock, $25,000. Promo- 
ters: E. B. Martindale, Chas. Martindale, Robert Martin- 
dale, Iudlanapolis. 


The Venice, Madison and Granite City Ratlway Com- 
pauy, Venice, IIl.—to operate street railway, electric 
II hi plant, etc. Capital stock, $60,000. Incorpo rators : 
C. H. Sharman, Fred E. allen and E. J. Spencer. 


The Rockford Telephone Company, Rockford, III. to 
construct telephone and telegraph plants, ete. Capital 
Stock, 860, C00. Incorporators : John Rames, Joel B. White- 
head, Wiliiam L. Eaton and Hiram w. Buckbee. 


The Rondout and Eddyville Railway Compauy—to build 
and operate a street railway by animal power, cable or 
electricity. Capital stock. $80,000. Directors: William T. 
Hiscox, Percival C. Smith, Gardner D. Hiscox, Edward B. 
Gallaher aud Frederick C. Beach, of New York City; 
Joseph F. Wilson, of Brooklyn: Albert ‘Terry, Robert F. 
‘Tompkins and John N. Cordts, of Kingston, N. Y. 


The Price Hill Electric Building and Loan Association, 
Cluclunati. Capital stock, $500,000. Inco: porators : Jo- 
seph Braner, Charles Blanchard, Hetnrg Sutkamp, 'r'hos. 
H. Wright and Eawin Chambers. 


The W. H. El. iott Electric Company, Cleveland, Ohio. 
Capital stock, $10,000. 


The Dover Electric Light and Power Company, Dover, 
N. Y.—to furnish light and power in the towns of Dover, 
Amenla. Washington and Pawling. Capital stuck, 
710,000. Directors : Adolph Reimer and Catharine Reimer, 
of Dover Plains, and Juus C. Minck, of Brooklyn, N. Y. 


The Empire state Electric Forging Company, Syracuse, 
N. Y.—to mauufacture electric welding, forging and smelt- 
ing apparatus. Capital stock, 5800 000. Directo: 8: L. H. 
Gooesbeck and C. M. Warner, of Syracuse; J. O. Adsit, of 
Hornellsville; D. E. Mosely, af Rochester, and E. E. Wood- 
ruff. o Auburn. 


The New York Electric Motor and Ventilator Company, 
New York City. Capital stock, $30,000. Directors: Sid- 
ney Green. of New York City, and C. A. Sherman and Lin- 
colu Vancott, of Brooklyn. 


The Tacoma Gas and Electric Company, Tacoma, Wash. 
to conduct a gas and electric lighting piant, transporta- 
tion lues, open and operate coal miLes, etc. Capital 
Stock, $850,000. Iucorporators: C. B. Hurley, Edmund 
Seymour, Alfred E. Buell, C. P. Masterson, W. G. Hellar, 
John F. Dillon and Frederick E. Watson. 


ELECTRICAL PATENT RECORD. 


LETTERS PATEN1 ISSUED APRIL 9, 1895 


ELECTRIC RAILROADS AND APPLIANCES. 
537,194. Conduit Electric Railway. Jobn H. Gu 
m rene 18 977 15 1 June 18, 1894. N 
„195. Condult Electric Railway. John H. du 
ton, Mass. Filed April 14, 1894. seas 


637,196. Supply System for klecturic Raliways. John H. 
Guest, Buston, Mass. Filed June 18, 1894. 
537,197. Supply System for Electric Kullways. John H. 


85 e ee eter Filed Nov. 3. 1893. 

7,198. Electric Railway. Jonn H. G 

i Pilea a i y u st, Boston, Mass 

537,199. ectric-KuilWay Supply System. John H. Guest 

_ - Boston, Mass. Filed Feb, 20, i864. itenewed Feb. 2. 

537,200. Closed-Conduit Electric r away. John H 
Boston, Mass. riled April 10, 1894. Á ac 

587,283. Trolley. Zachry T. Furbish and George A. Sta- 
ples, Augusta, Me., assignors of one-third to P. M 
Fogler, same place. Filed Sept. 24, 1894. 


537,414. Closed-c onduit kleotric Kailway. Jobn H. 
Guest, Brooklyn, N. Y. Filed Feb. 17, 1893. 
587,416. Supply System for Electric Railways. John H. 


Guest, Boston, Mass. Filed July 6, 1898. 
BLECTRIC LIGHTS AND APPLIANCEB. 
537,058. Incandescent Lamp. Charles A. Merritt, Bir- 
mingham, Ala. Filed Sept. 17, 1894. 
n 1 1 7050 1 Dayton, Ohio, assignor to 
ulacturing Company, . 
Filed Oct. 16, 1893. s V 
587,271. Incandescent-Lamp Base. Waldo C. Bry aut, 
Bridgeport, Conn. Filed Dec. 20. 1894. 


DYNAMO ELE STRIC MACAHIN ER. 


587,010. Ventilating Apparatus for Dynamo- Electric Ma- 
chines. George D. Burton, Boston, and Edwin E. An 
gell, Somerville Mass., assiguors. by mesne assign- 
ments, tO sald Burton. Filed Dec. 7, 1892. 

537,354. Traversing Apparatus for Commutators. John 
Pease, Apperley Bridge, England. Filed July 28, 1884. 

537,412. Khevostat. John C. Fyfe, Chicago, III., assignor of 
one-half to James Hayes, same place. Filed Jan. 24, 
1895. 


APPARATUS FOR METAL HEATING, WELDING, ETO 


587,004. Electric Metal-Heating Process. George D. Bur- 
ton, Boston, Mass. Filed Dec. 11, 1898. 

587,005. Art of and Apparatus for Electrically Smelting 
gre; George D. Burton, Boston, Mass. Filed April 28, 


1 e 

537,006. Electric-Bath Metal-Heating Apparatus. George 
D. Burton, Boston, Mass. Filed Aug. 2, 1893. Re- 
newed sept. 10, 1894. 

537,007. Method of and Apparatus for Electrically Heat- 
ing Metal George D. Burton, Boston, Mass. Filed 
Jau. 23, 1895. 

587.008. Electric Metal-Heating Apparatus. George D. 
Burton, Boston, and Edw Angell, Somerville, 
Mass., assignors, by mesne assignments, to said Bur- 
ton. Origiual application filed Sept. 6, 1898. Divided 
and this application filed Oct. 11, 1894. 

587,009. Method and Apparatus for Electric Metal Heat- 
ing. George D. Burton, Boston, and Edwin E. Angell, 
somerville, Mass., assignors, by mesne assignments, 
to ald Burton. Filed Aug. 30, 1892. 

537,011. slectric-Bath Metal-Heating Apparatus. George 
D. Burton, Boston, and Edwin K. Angell, somerville, 
Mass., assignors, by mesne assignments, to said Bur- 


too. Filed Dec. 7. 1802. 
537,012. Electrical Welding apparatus: Geo Bur- 
ton, Boston, and Edwin Angel, Somer ar Mass., 
urton. 


assignors, by mesne assignmeuts, to sald 
Filed March 8, 1898. 

587,013. Apparatus for Brazing Metals by Rectriecity. 
George D. Burton, Boston, and Edwin E. Angell, Som- 
erville, Mass., assignors, by mesne assigninents, to 


said Burton. Filed April 17, 1898. 
587,017. Machine for Closing Ends of Tubes. George D. 
Burton, Boston, and Edwin E. Angell, Somerville, 


Mass., assignors.by mesne assignments, Wsaid Burton. 
Filed May 4, 1898. 

537,402. Klectric-Bath Metal-Hea Apparatus. G 
D. Burton, Boston, and Edwin Angell, Somerville, 
Mass., assignors, by mesne assignments, to said Bur- 
tov. Original application filed Sept. 5, 1892. Divided 
and this application filed Oct. 11, 1894. 

587,404. Apparatus for Electrically Heating Metal. George 
D. Burton, Boston, Mass. Filed Nov. 6, 1804. l 
537,405. Apparatus for Electrically Heating Metal 

1 D. Burton, Boston, Mass. Filed March 16, 


SIGNALS AND SIGNALING APPARATUB. 


537,188. Electric Railway Signal Apparatus. George I. 
Thomas, Brooklyn, assignor to the Hasell Perfected 
Kailway Signal Company, New York, N. Y. Filed 
April 28, 1 

587,161. A a anit Apparatus. William H. Kirnan, 
Bayonne, N. J., assignor tothe Gamewell Fire-Alarm 
Telegraph Company, New York, N. Y. Filed Dec. 28 


: MISCELLANEOUS. 
536,996. Electrode. Harry T. Barnett, London, England. 


Filed Dec. 27, 1898. 
Fred L. Gregory, Chicago, III. 


587,082. Electric Clock. 
Filed Jan. 80, 1894. 

587,118. Electrical Indicator. Edward H. Johnson, New 
York, N. Y., assignor to the Interior Conduit and Insu- 
lation Company, same place. Filed Oct. 1, 1891. 

587,124. Electrical Steering-Gear. Konopie Noury, 
Nouveau Phalere, Greece. Filed March 12, 1894. 

537,180. Arc-Rupturing Device. Elmer A. Sperry, Cleve- 
land, Ohio, assignor to James Parmelee, New York, 
N.Y. Filed Oct. 16, 1894. 

587,149. n pelea Edward F. Gooding and George 
W. Scovil, Elgin, III. Filed Dec. 29, 1894. 

587,179. Electrolysis. Henry Blumenberg, Jr., Mount 
Vernon, N. Y. Filed March 80, 1894. 

587,228. Cut-Off or Safety Attachment for Electrical 
Conductors. James Parkinson, Maurice Springfield, 
nea Charles Milis, Philadelphia, Pa. Filea Oct. 10, 

587,242. Pyrometer. Alvin A. Simonds, Dayton, Ohio. 
Filed Dec. 18, 1894. 

587,259. Non-Arcing Switch. Alexander Wurts, Pitts- 
burg, Pa., assignor to the Westinghouse Electric and 
Manufacturing Company, same place. Filed April 14. 


1893. 

587,282. 58 0 Ellis F. Frost, Washington, D. C. 
Filed Dec. 20, 1894. 

587,821 Insulating Compound. Alexander C. Thompson. 
St. Louis, Mo. Filed July 30, 1894. 


587,343. Electrical Measuring-Instrument. E Hart- 
mann and Wunibald Braun, Bocxenheim, Germany. 
Filed Nov. 27, 1891. 

587,858. Electric-Battery System. Adoniram J. Powell 


ene William H. Hall, Brooklyn, N. Y. Filed Nov. 18, 
1894. 


MOONLIGHT SCHEDULE FOR THE 


UNITED STATES. 
(Issued by the Washington Carbon Company.) 
APRIL, 1895. 


Dau Day No. of 
of Mo. Light. of Mo. Exttngutsh. Hours. 
Ti H. M. H. M. 
1 P. M i — 

2 2 aM. 440 5.20 
3 A.M, 1.20 8 4.40 3.20 
4 u 2.00 4 „4.40 2.40 
5 8 2.40 5 „4.40 2.00 
6 t 8.00 6 “ 4.40 1.40 

7 No light. 7 No light. 

8 No light. 8 No light. 

9 No light. 9 No light. 
10 P. M. 7.00 10 P. M. 9.20 2.20 
11 u 7.00 11 t 10.80 8.30 
12 ae 7.00 12 „% 11.40 4.40 
18 “a 7.00 14 A. M. 1.00 6.00 
14 “6 7.10 15 1.40 6.380 
15 t 7.10 16 “ 230 7.20 
16 “ 7.10 17 “ 300 7.50 
17 = 7.10 18 23.30 8.20 
18 n 7.10 19 “ 4.00 8.50 
19 t 7.10 20 A4. 0 10.10 
20 88 7.10 21 „% 4.20 10.10 
21- oe 7.10 22 “ 4,10 10.00 
22 ss 7.20 28 * 410 9.50 
23 10 7.20 M 1% 410 9.50 
24 ss 7.20 25 A4. 10 9. 50 
25 10 7.20 26 “ 410 9.50 
26 as 8.00 27 „% 400 8.00 
27 Ms 9.10 28 4.00 6.50 
28 % 10.20 29 „% 4.00 5.40 
29 „ 11.00 30 © 4.00 6.00 
30 % 11.20 May 1. © 4.00 4.40 
M/ ³˙²¹ꝛAꝛ ee ee a „ 0 170. 10 


TRADE MARK. 


savex commutators. [INSULATED WIRES AND GABLES. 


THE PARTRIDGE CARBON CO., 


SANDUSKY, OHIO. 


Storage Batteries 


FOR ALL PURPOSES, 
Bradbury-Stone Electric 


Storage Co., 


LOWELL, Mass. 


MecINTIR HP'S 
PATENT 


CONNECTORS 4»> TERMINALS 


FOR ALL ELECTRICAL PURPOSES. 
Incandescent Lamp and Cutout Terminals 
for all makes of Lamps. 
GENERAL ELECTRICAL SUPPLIES. 
THE C. McINTIRE CO., 

12-14 Franklin Street, Newark, N. J. 

Uncut and 


INDIA MICA Cut to Size, 


STAMPED SOLID SHEET MICA SEGMENTS 
AND BHEOSTATS. 
Large Stock. Prompt Shipment. Lowest Prices 
Write for Samples and Quotations. 
A. O. SOHOONMAEKER, Importer, 
158 William St., New York. 


Western Agents with full stock on hand: H. H. 


WILLIAMSON, 53 Public Square, Cleveland 
Ohio; REGER & ATWATER, 214 Pine 8t., San 
Francisco, a 


FOR ALL PURPOSES 
Scrap and Native 


LATI N U Platinum Purchased. 


„ New Jersey Railroad Ave, 
BAKER & 66., WARK. N. J. 
New York Office, 121 Liberty Street. 


IN HIGH INSULATION 


BISHOP 


MEANS BEST. 


que eet / c ĩ eee 


THE OKONITE CO., Limited, 


13 PARK ROW, NEW YORK, 


ESTABLISHED 1889. 
QUALITY: FIRST CONSIDERATION 


IN THE MANUFACTURE OF 


AE COLUMBIA 


INCANDESCENT LAMP 


Prices Based on this Standard. 


We guarantee quality, but cannot guarantee lowest first cost. No catchpenny 
rebate system. Each transaction complete in itself. Do these conditions suit 
you? If so, write for prices. Larops in stock at branch offices. 


Tar CoLUMBIA INCANDESCENT Lamp Co., 


1910-12-14 OLIVE ST., ST. LOUIS, MO. 


BRANCH OFFICES: New N Havemeyer Building; Boston, 620 Atlantic Ave.: Chi- 
cago, 1564 Monadnock Building ; n Francisco, Paul Seiler Electrical Works. 


CUT æ YOUR 


Lamps, Converters, Transformers, Motors 


FROM YOUR CENTRAL STATION. 
ELECTRIO SELECTOR & SIGNAL CO., 45 Broadway, N. York. 
WALLACE ELECTRIC CO., Western Agents, Chicago. 


Joints made absolutely tight and durable 
by Patent Corrugated 


Furnished im all shapes and sizes for 
flanged PIPES, CYLINDERS, CHESTS, 
ete. Price List and Sample Free. 

U. 8. MINERAL WOOL CO., oi 5 
2 Cortlandt Street, New Tork. C 

BOURNE & KNOWLES MFG. CO., Cleveland, O., Western 


Agents. 


No. 14 


RHEOSTATS 


MANUFACTURED BY 


GEO. L. COLGATE COMPANY, 
136 Liberty St., New York. 


GRIMSHAW WHITE CORE WIRES, 
Grimshaw White and Black Tapes, 
Competition Line Wires, 

Raven Core Wires, 

Vulca Electrical Wire Ducts, 


MANUFACTURED BY 


NEW YORK INSULATED WIRE Co., 
Chicago, New York, Boston, 

80 Franklin St. 15 Cortlandt St. 184 Congress St. 
San Francisco, Cal., 102 Sacramento St. 


Premier Products, 


IRON- 
CLAD 


PREMIER MOTORS. 
Our Baby. . e $1.50 
No. 1 and Fan . . 8.00 
No. 3 eie 8 4. 75 
No. 8 ) 6.75 
No. 8 10“ Fan 8. 50 


Dealers, please send card for further 
information and Where the Profit 
Comes In.“ 


M. R. RODRIGUES, 
17 & 19 Whipple St., Brooklyn, N. Y. 


H ABIRSHA 


INSULATED 


WIRES AND CABLES. 
GLENWOOD WORKS, 


YONKERS, N.Y. 


New York Office, 15 Cortlandt Street. Tel- 
ephone Call, 191 Cortlandt. 


ELECTRICITY: 


our correspondence method ; ca 
courses : Experiments ; reasonable terms. 
culars free. TBE SCIENTIFIO MACHINIST Co., 
Cleveland, O. 


Gym 


D 
Y 
By 


770 Lots) 
PECIAL PBICES 
will be made to 
Large Consumers. 


22c. } “BEACON” INCANDESCENT 


BEACON VACUUM PUMP & ELECTRICAL CO. 
Manufacturers. 


New York Office, 89 Cortlandt St., New York. 
Philadelphia Office, 918 South Fifth St. 


IRVINGTGR ST., BOSTOR, MASS. 


ELECTRIC WIRES PITTSBURGH. Underground, 
AND CABLES S AN D ARD UNDERGROUND NEW YORK. Aerial, 
FOR ALL CLASSES OF SERVICE CABLE CO. CHICAGO. Submarine. 


BLECTRICITY. 


~ Sawyer-Mian Incandescent Lamp 
WITH BASES TO FIT ANY SOCKET. | 


We have now resumed the manufacture of the well known Sawyer-Man lamps, on a scale to meet 
any — demand. 
| e have adopted new methods of manufacture which add to the appearance and qua’ rity of our lamps, 
and make them by reascn of their efficiency and long life, ihe cheapest and best lam} s ever offered. 


2 PRICES. errr 


PLAIN LAMPS. ORNAMENTAL LAMPS. 
8, 10 and 16 candle-p ower lamps, 25 cents each. 8, 10 and 16 candle-power lamps, 30 cents each. 
20 and 25 = 20 and 25 395-5 
32 6 ( <é 3 1 k 
16 c. P- street Car lamps, 25. 5 S 
16 ‘“ anchored, 32 


Discounts According to Quantity. 
FOR ETCHING THE PLAIN OR ORNAMENTAL LAMPS, 3 1-2 cents each, net. 


COLORED LAMPS. 


‘Dipped Lamps in red, blue or green, 5 cents each net additional. Lamps with bases to fit 
Thomson-Houston Sockets, 3 cents extra. 
Boxing and Packing at cost. Prices are subject to change without notice. 


“WESTINGHOUSE ELECTRIC AND MFG. COMPANY, Prrrspune, PA. 


BRANCH OFFICES IN ALL LEADING CITIES. 


TRANSFORMERS. 


Transformer, Primary Cut-ou - 
A N CW Type: sulator Brackets, 217 — ee = 
No more Brackets pulling off walls. 
With our wall or cross-arm hooks, transforme: may be Hung and Con- 
nected in Five Minutes. 
Our new fuse plugs will not hold an arc with 5,000 volts, | 
Our Transformers are acknowledged by all experts to be the Highest 
in Efficiency ever made. 
Adopted by the largest stations in the country. 


Type “D” Transformer with Fuse Plug Removed. a We Challenge Competition in any form of test in Wan or prae- 
Made in all sizes, 5 Lights to 8000 Lights. tical use. 
W agner Electric Mfg. Comp any, 
HN MUS 1564 Monadnock Bloc 
Betz Building, Philadelphia, Pa; 7 ST. LOUIS, MO. Chicago, III. 


| | 


BUCKEYE it: 
LAMPS 
Quality Unequalled. 
THE BUCKEYE ELECTRIC COMPANY, Cleveland, Ohio, 


Monadnock Building, 1 


APRIL 17, 1895 ELECTRICITY. | iii 


ELEGTRIG RAILWAY SUPPLIES.|BRYAN - MARSH COMPANY, 


ELEOTRIC LIGHTING MATERIAL. MAKERS , 
ELECTRICAL HOUSE GOODS. <i. INCANDESCENT LAMPS. 


Red Core BIRSHAW. 
Marine C 8 n Blue O 
ar 


The Wirt Dynamo Brush, Wood’s Pole Ratchet, Wood’s Flexible Pole 


THE LARGEST FACTORY BUT ONE IN THE WORLD. 


SCHAEFER 


White Core 555 igi 
THE PERI g Se 


BRYAN- °4 


Bracket, the W. W. Lightning Arrester, the Whittingham Electric AMP. CROWN AM 
Car Heater, E. C. & 8. Co.’s Arc Lamp, Iona Sockets and Switches, L 5 5 L P. 
Electric Light and Power Controllers, Hope Aro Cut-Outs, l 8 
ELECTRICAL SPECIALTIES. 1-2 to 500 Candle Power. 1, 2, 2.5, 8, 8.5 or 4 Watts per Candle Power. 
WALLACE ELECTRIC CO., OFFICE ; FACTORY: 
Manutacturers and Manufacturers’ Agents, 807 Dearborn St., CHICAGO. 136 Liberty St., New York. Marlboro, Mass. 


This is what a recognized authority has to say about our 


HELIOS GORED CARBONS 


February 12th, 
4 For Direct and Alternating Currents. 
The Washington Carbon Co., 8 
: utente SOLID CARBONS 
Gentlemen:- oy , 
We beg to gay in answer to’ your inquiry that we have For Series Arc Lighting. 


thoroughly tested the Helios cored carbons manufactured, by Your Motor and Generator Brushes 


company, and we find them equal in every respect to the imported 
r 
Helios carbons, end vastly superior to any other cored carbon That Excel All Other Makes, 


made, either domestic or. imported. BATTERY CUPS, PLATES and SPECIALTIES. 


../. JOu TROR JOUE mvesetan Reduced Prices on Solid Carbons for Series Arc Lighting. 


Yours truly, 
Let us know price you are now paying, stating yearly consumption, and 


HELIOS ELECTRIC CO. we will guarantee to beat it from 50 cts. to $2 per thousand. 


N THE WASHINGTON CARBON CO., 


Pittsburgh, Pa. 


BEN NAHM, President, JOS. WOLF, Vice-President. LOUIS NAHM, Sec’y and Treas. 


AMERICAN ELECTRIC MANUFACTURING COMPANY, 
ST. LOUIS, MO. | 


> 


Incandescent 
Lamps. 

| | | A careful supervision of all-details of manufacture makes the 
LONG LIFE. HIGH EFFICIENCY. AMERICAN lamp the most reliable on the market. 


HUNDREDS OF TESTIMONIALS FROM PRESEN T USERS. 
Main Office: 2009 to 2017 Pine St., ST. LOUIS, MO. New York Office: Havemeyer Building, 26 Cortlandt St. 


PHOENIX RUBBER INSULATING PAINT 


MANUFACTURED EXCLUSIVELY BY 


MORRIS & MacCURDY, 


ELMER P. MORRIS. INDIANAPOLIS, IND. WM. C. MacCURDY. 
WATER, ACID AND PRACTICALLY FIRE PROOF. TRY IT AND BE CONVINCED. 


For Sale by Leading Electrical Supply Houses in the United States and Canada. 


onadnock Block, Chicago; PARTRICK & CARTER CO, Philadelphia: JOHN C. DOLPH, 126 
ICAL SUPPLY CO., Cleveland, Ohio; FRED STEINKAMP, Dayton, Ohio, and BERGTHEILL & 


AGENTS :—DEVERE ELECTRIC CO., Cincinnati, Ohio; STANDARD RY. SUPPLY CO., 1115 M 
Liberty St., New York; WESTERN ELECTRICAL SUPPLY CO., St. Louis, Mo.: CUYAHOGA ELECTR 
YOUNG, London, Eng. 
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WESTINGHOUSE ELECTRIC & MANUFACTURING CO, 


Sole Owners of the Fundamental Patents covering 


POLYPHASE ALTERNATING CURRENT MOTORS 


issued by the United States Patent Office to 


NIKOLA TESLA. 


The system adopted by the Cataract Construction Company for their great plant 
at Niagara. 

Especially adapted to transmission of power over great distances. 

The ideal system for distribution of power in factories and mills. 


RESULTS: High 
Efficiency as compared with 
the ordinary methods of 
shafting and belting ; Con- 
venience, Economy and 
Flexibility secured. 


All machinery in the 
New Works of the West- 
INGHOUSE ELECTRIC AND 
ManvuFactTurina Co. at 
East Pittsburg, Pa., is 
driven by Tesla Poly- 
phase Motors, supplied 


from a central power Inspection invited. 


plant. 


NOTICE IS GIVEN 


That induction motors operated by the so-called Monocyclic’’ system offered for sale by the 
General Electric Company are in fact multiphase motors and are broadly covered by the patents of 
Nikola Tesla owned by the Westinghouse Electric and Manufacturing Company. 

The motors and system of distribution advertised by the Stanley Electric Company of Pittsfield are 
also an infringement of the Tesla patents. 

__ Suits have been brought against each of these companies, and are being pressed to a hearing as rap- 
idly as possible. 

It is the purpose of the Westinghouse Electric and Manufacturing Company to bring suits against 
1 8 ~ of apparatus infringing the Tesla patents, in order that the rights of the company may be 
enforced. 


WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, 


PITTSBURGH, PA. 
BRANCH OFFICES IN ALL LEADING CITIES. 
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Lundell Fan Motors 


— FOR 1895. —— 


DIRECT OR ALTERNATING 
CURRENT. 


IRON-ARMORED 
INSULATING 


CONDUITS. 


ELECTRICITY. v 


The most perfectly made Motors ever sold. 
Not a weak point about them. Better this 
year than last, and it's lime now to begin 
the campaign. Let us help. 


Central Electric Company, 


173-178 Adams St., 


K ity, i 
BRANCHES : {Se Louis: Southern Electric Supply Ce. CHICAGO. 


Two Wires in a Single Tube, 
The Standard Method of Electric Wiring. 


Interior Conduit & Insulation Co. 


GENERAL OFFICES AND WORKS: 
527 WEST THIRTY-FOURTH STREET, NEW YORK. 


EDWD. H, JOHNSON, President. 


E. W. LITTLE, Vice-Pres. and den. Manager. 


CHAS. P. GEDDES, Sec. and 3 


C i Now FUSE CORRECT CARRYING 
CAPACITY. 

d d Ualdlog * IE OR ABSOLUTE UNIFORM- 
~~ | LINKS. ITY IN PRICE. 


— 


m 3 AWA 
Sr AS 


re) 


‘House 
Goods 
W Supplies 


Terminal Fuses te fit any at 


THE INDEPENDENT ELECTRIC bo. 


89th St. and Stewart Ave., Chicago. 


ę 
Ñ 
A E 
| 
8 ii 
a! les | : 
6 
eri Plumbing. Form 


ESTABLISHED “ESTABLISHED 1867 
fs seus ott amo ms. In short i v a in detall everything 


PARTRICK CARTER Co. | a cee e 
ELECTRICAL SUPPLIES 


í ain piomong „ 
125 South 22 St. Philadelphia 


5 11 e one! 12 7 th Illu 
Price, Postpaid. $2. 00. 

CATALOGUES ON APPLICATION 
Send Business Card and mention ‘Electricity’. 


By ALFRED i 


Master Plumbe 
be hitecte Builde 
p 'rentices, Househo 


n aking toh h class open 
or. e only work on 

P lambing containing a 
omplete drainage system, 
2 vation and plan. for use 
dh of architects and lumbers, 
in This work tells How to 

n ake Joints of all kinds, 


ul faney enta, 
lefecta, How to make Re. 


5 2 = 


— 
£ — — 


ELECTRICITY NEWSPAPER COMPANY, 
6 Park Place, New York. 


American Plumbing | 


Something + New. 
>a, The Hoyt Standard 


AMMETERS and 
VOLTMETERS, 


For LAMP and METER meas. 
urement on ALTERNA- 
TING CURRENTS, 


Are Now Ready for the Market. 


Send for our 1894 Cata- 
logue,which contains the above 
and other new instruments of 
our manufacture. 


WHITNEY ELECTRICAL INSTRUMENT CO., Penscook, N. H. 


Factories: Penacook, N. H.; Sherbrooke, P. Q., Oanada. 


ents: HENRY F. KELLOGG, General Sellia Agent; BALTIMORE, MD., The Poole 
© Co.; BOSTON, MASS., Warren 8. Hill: BOSTON (tor New Bo bins 
46 Franklin Street: CHICAGO, ILL., 8 tric AP lance Co N 
AX „ John 8 Co., 
: N Wiest rical . 
: ect Engineering Co.; DENVER COL. Russell & Officer Electrical Con- 
struction Co.; OMAHA, NEB., Western Electrical Supply Co.; SEATTLE, WASH., Northwest 
Fixture Co.; PHILADELPHIA, Vallee Bros. & Co. 


ELECTRICAL ENGINEERING CO. 
NO. 249 SECOND AVE., SOUTH, 
MINNEAPOLIS, MINN. 

“ Buckeye” Lamps. 


Nowton Eloctric Co., 


39 & 41 Cortlandt St., New York, 
MANUFACTURERS OF 


CORD SOCKETS, 
FIXTURE SOCKETS, 
LINE CUTOUTS, 
FIXTURE ARM SWITCHES, 
BUG OUTOUTS, ETC., ETC 


Complete Cord Pendants, 38 cents. 
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NOTICE. 


We are anxious to extend the trade for 
our Dynamos and Motors among Electric 
Power and Railway plants. 
| Our apparatus is conceded to be both 
: . — — mechanically and electrically superior. 
WIEN ST Let us quote you our present prices, which 
are little in advance of prices of ordinary 
apparatus. 


CROCKER-WHEELER ELECTRIC Co., 
Manufacturers and Electrical Engineers. 
New York. Ohicago. Boston. Philadelphia. 


Szzes up to 250 H. P. 


29 CORTLANUY SIN 
NEW YORK. 


SEND FOR BOOK ON STEAM. 


q% a p E ONLY BY ALUO 


INSURES : a J GEORGE CUTTE 


TON 
) mh Liat , g2 = = 851855 THE ROOKER 
DRYS'I STEAM ace aude 
f PA Pag 3 N SS 
| Z 5 25 ys) . NN 


Extracts all water from the steam, no matter 
how much your boiler may prime, or how 


long your steam pipe. The water is s.. 
separated by centrifugal force, DI E H L E LE O TR / O F AN S. RA, 3 si 
AN ABSOLUTE SAFEGUARD. Wound for any Direct Current. 
A SOURCE OF ECONOMY. : 


MANUFACTURED BY 


THE GOUBERT MFG. CO., 


14 and 16 Church St., cor. Cortlandt, New York. 


DIXON’S PERFECT LUBRICATING GRAPHITE. 


Fhe most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, OIl or Grease. 


NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


An interest. ig and Instructive Pamphlet 
wiii be sent Free of Charge. 


| JOS. MIXON CRUCIBLE COQ. Jersey City, N. J- 


ROLL-DROP: 


COMMUTATOR BARS. 


SEND FOR OATALOGUE. 


FOREST CITY ELECTRIC WORKS, Cleveland, Ohio, [DIEHL & CO., 385 Broadway, New York. 


THE WESTINGHOUSE ENGINE. 


Sales in March 5,105 H. P. 


THREE TYPES. 


COMPOUND, 5 to 1,000 H. P. bor Blesttic Lighting, Street Railway and 


S TA N D A FR D, 5 to 2 50 H. P. Ranka with 5 aa 
J U N I OR, 5 to 7 5 H. P. Automatio, “Hence prica; and of 


CATALOGUE ON APPLICATION. 


THE WESTINGHOUSE MACHINE CO., 


PITTSBURG, PA., U. S. A. 
SELLING OFFICES: 


Westinghouse Bullding. Pliteburg, Pa. 410 Freie Bendign aE shia, Pa. 52 Sente Sty Boston, Mass, 
estin sue u n ittsburg, Pa. 21 rexel Buildiag, adelphis, Pa. 
21-23 Fremont St., 8 Francisco. Cal. 289 Main St., Salt Lake City, Utah. Wonder y Building, Grand 8 Mich. 


All offices of the Westinghouse Electric and Manufacturing Company, and all Foreign Countries. 


8 =) — ` 
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“Ideal” Insulated Copper Wire. 


Finished with a beautiful Black Glazed Braid for inside exposed 
wiring and Black Polished for outside lines. 


Insulation tests on this It will not deteriorate 


wire show 22 meghoms sae 
by long use nor oxidize 
per mile after four days 


: sie the copper. 
immersion in water. 


Price only slightly in advance ot ordinary Role Wire. Write us for samples and prices. 


PHILLIPS INSULATED WIRE COMPANY, ..... . Pawtucket, R. I. 


New York Office, 39 and 41 Cortlandt Street. 


CUT AND UNCUT TAPER wah 
ete, ELECTRICITY. | . ance M 
WONI hanion: Drawing, Architecture, Stamped Solid Sheet SEGMENTS, ICANI | E 
{onary marine e. F 
"oad, Bridge and Municipal Engi- Eugene Munsell & Co. » RHEOSTAT PLATES, CLOTH, &c. Mica Insulator Co. 
9 D um e 
i ng Prospecting, English Branches ER ST., N. Y. Send for Catalogue and Prices. 28 WATER Sr., N. v. 
— Circular, stating 218 WAT AGENTS WITH FULL STOCKS ON HAND 
Wii, Subject you wish to svudy. W. H. SILLS, A. S. PARTRIDGE. SINCLAIR RANDALL, CUYAHOGA SUPPLY CO., J. W. BROOKS & CO., 
The Iuternatlonal Correspondence Schools 158 E. Lake Street, Bank of Commerce Bag, 59 West 4th Street, 0 South Water Street, 628 Market Street, 
Scranton, Pa. Chicago. 8t. Louis. Cincinnati. Cleveland. San Francisco. 
C & C Praes J. G. BRILL COMPANY 
MOTORS. . 0 0 f 


PHILADELPHIA. 


BUILDERS OF WESTERN OFFICE: 


Lighting | ELECTRIC MOTORCARS Qf | »onsanoor ee. 
AND AND TRUCKS. | CHICAGO, 


Electrical 


Electric 


z: |; — 5 . dni — — E? was — sale = m * * = = : = - = 
Transmission | M m 7 
IIE n 11 
of Power. — F ; * s — rr. —— S ; 
| 6 4 4 iy 1 : — — — T — — ’ 
f Fin í | N 4 * e . j 
1 EIGHT t MA A Ta : — j 
Branch Offices: AN 
nadn 
The 0 & 0 Electric Cor ompany y. Se jarani 
— MNCL STR GY NOI — oito 


HELIOS ELECTRIC COMPANY. 


THE IMPROVED 
Factory and Offices, 


1310 Filbert Street, Philadelphia, Pa. |EIQUKIL| CORLI SS ENGINE, 


We have no Stock nor Old Style Lamps that we must 
get rid of at any price---no junk. 
ELECTRIC LIGHT 
AND 


THE HELIOS LAMPS 
POWER PLANTS, 


are the latest A ae and newest type. Our Lamps are much in advance 
any lamp now on the market, because they are 
For Close Regulation and Noiseles 
Operation it has no equal, 


New and of Latest Designs. 
Our ALTERNATING LAMPS have Reflector Plates. Our DIRECT CUR- 
RENT Lamps do not see-saw. Our Focusing Lampes, both Direct and Al- 
ternating, are especially adapted for photo-engraving and stereopticon work. 


Anchor Electric Co,, New England Agents, 9 Electric Co., Agents for Colorado, 

oston, Mass. U Wyoming and New exico, Denver, Col. 

Central Electri, rie Co., Western Agents, Chicago. Machinery Sup pply Co , Agents for Southern 
ona, 


Moore & Bayii N lif Lo les, Cal. 
Ap mamaaa PP CO, 


York Ci 
dea, City Agents, Vandam and Greenwich | | Toronto, Canada gan Franciaco, Cal FISHKILL-ON-THE-HUDBON, N. Y. 
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THE NATIONAL CONDUIT MFG. CO. 


Are Furnishing the Conduits for All the Principal Electric Light Companies. 


20,000,000 FEET IN USE IN THE UNITED STATES AND CANADA 
By Telephone, Telegraph, Electric Light and Street Railway Companies. 


PRINCIPAL OFFICE: Times Building, Now York. WESTERN OFFICE: Reeker Building, Chicago, 


See our distributing system in use hy Chicago Edison and Allegheny O ounty Light oe 


STAN DARD ELECTRIC CO. 
CHICAGO, u. S. A. 


2022 

Series Arc Apparatus, 

Alternating Dynamos and Converters, 
D. C. Multipolar Generators. 

The Best Records have been made by Standard Apparatus. 


SERIES . ARC DYNAMO. 


TWO: PHASE GENERATORS. 


Entirely novel in construction and having | 
No Moving Wire, No Collector, Slow Speed, 
Better Inherent Regulation, Higher Efficiency, 


than any alternating machine on the market. 


Skl F- STAR TH TWO PHASE MOTORS, 


superior in many ways to direct current motors, 


THE BEST TRANSFORMER. 


These are the essential elements in our 


TWO PHASE SYSTEM, 


which is the only practically completed system in operation to-day for furnishing light and power 
from the SAME ALTERNATING GENERATOR AND CIRCUIT. 


STANLEY ELECTRIC MFG. CO, 


PITTSFIELD, MASS. 
Western Office, No. 307 Dearborn Street, Chicago, Ill. 
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WESTON 


ELECTRICAL INSTRUMENT CO. 


114 to 120 William St. NEWARE. N. J., U. S. A. 


Portable Direct 


A DIAL STATION 
VOLTMETERS RSA 
and 
POTENTIAL 
WATTMETERS 5 
* and AMMETERS, 
and ee Current 8 
ircuits 
are the only'stand- IsoLATED PLANT 
ard portable VOLTMETERS 
instruments, of the and AMMETERS 
type deserving — are the best 
this name. DIRECT READING PORTABLE WATTMETER. offered. 


THE PORTABLE DIRECT READING 


VOLTMETERS AND AMMETERS 


for Direct Current Circuits are recognized as THE standards 


throughout the:civilized world. 


THE SEMI-PORTABLE LABORATORY STANDARD INSTRUMENTS 
ARE STILL BETTER. 


Send for New Catalogue. 


What others say: 


“ We will say again that the Phenix has proved to be 
equal to if not better than any we have used heretofore, 
furnishing a current for a much sop 3 time.” 

Electric Guest Call Co inneapolis, Minn, 


„We have sold the Phenix Batteries for over a year, 
and have never yet had aei g? complaint. We consider 
them by far the best battery we have ever sold.” 

tric Appliance Co., Chicago, 


“We dars bosn - ae Phenix Battery for ome a S et 
and do not know o 6 ere ve 
baa returned.” * PEND 


Beacon Electric Co., St. Paul, Minn, 
Me have tried a great many Dry Batteries, but we find 
the Phenix gives r satisfaction than any other.” . 


Morgan & Beach, Fort Wayne, Ind, 


After thorough and exhaustive trials and experiments, f 
we have adopbed the Phenix Dry Battery exclusively in 
our service, and have in use abont 500.” 

Chicago Electric Protective Co., Chicago. 


“ We consider the Phenix the best dry battery in the 5 Bmc 
market. It has given good satisfaction to all of our cus- MET 


tomers.” 
Enterprise Electric Co, Chicagc. 


W 


WESTERN ELECTRIC COMPANY, 


CHICAGO. NEW YORK. 


The ILLUMINATED 


Phenix Dry Battery, 


rv) 
%% 
x 
7 


THE HORN & BRANNEN MFG. CO., 


42 7 to 433 North Broad Street, PHILADELPHIA. 


ELECTRIC LIGHT REFLECTOR 
No. 6166. Patented Nov. 5, 1894. 


TY wy 


ey OÙ% 2 ' (OREN 


— - unnm ASN EAN 
~è 


: SN ae 
r DD 
BAL VBI JL 2 


READILY ADJUSTED. 


EASILY WIRED. 


Silvered Metal and Corrugated Reflector, 16 inch, diameter. 
FOR USE IN STORES, OFFICES AND HALLS. 
Complete Wired, with Sockets, No Lamps: 


5 Light............ $17.25 | 6 Light. . . $18.00 | 8 Light. $19.50 
When ordering mention the System of Lighting. 


THE NEW SCIENCE REVIEW: 


A Quarterly Miscellany of Modern Thought 


and Discovery. 
Post Free 50 Cents. 


CONTENTS OF THE APRIL ISSUE: 


The Argon Controversy (Scientific Irritability).Evelyn J. Hardy. 


Ether and Its Functions Geo. Fraser Fitzgerald, F. R. S. 
The Elements 0. Se IE EA e . William Crookes, F. R. S. 
Genius The Model for Educational Methods. . . William Geo. Jordan. 
Autobiographical Notes (Posthumous)............... Prof. Richard A. Proctor. 
The Continuity Of Diler ioue basasa “ Ormond.” 

Where the First Steamboat was Born Maggie Symington. 
Changes in Spoken English 2 A. B. Kingsbury. 
Electric Power Transmission . Lieut. F. Jarvis Patten. 
Hands, as Indicative of Character Cheiro. 

Railroad Facts and Figures sesser Melville Philips. 

Are Physical and Spiritual Energy Identical ?. ..Mrs. Mary Parmele. 
e dA esistiti — — 


Philosophy and Analysis of the Operation of vi. 
bratory Circuits in the Accumulation and 
Distribution of Power drawn from the Tri- 
une Polar Flow of Electricity. . J. W. Keely. 

„Electricity is a beneficent fairy who. with infinite tender- 
ness, now offers to open the unexplored portions of her do- 
main and to yield up her treasures to you from the realms of 
the mysterious and the unknown.“ Alfred Picard, March, 
1545 

„We shall not always be satisfied with seeing the laws of 
nature rest on their present empirical basis. The most ad- 
vanced thinkers are looking forward to a period when we 
shall incorporate mind and matter in a single study, when 
we shall raise the veil and penetrate into the Secret of 
Things.“ -H. T. Buckle, 1856. 

“The Veil Withdrawn.“ - Mrs. H. O. Ward. 

„Men should be very careful how they condemn a re. 
searcher who is working on theories unknown to them.“ — 
Brownell. 


TRANSATLANTIC PUBLISHING CO., 


63 Fifth Avenue, New York City. 


| ap — 
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Siemens  Heolike Chili Gampang f Amevicg 


chomens 6 Kalihe : Boatin, Charielionturg, Cronma, Ae Guei, 


MANUFACTURERS OF 


Direct Current Slow Speed Multipolar Generators and Motors. 


These machines are constructed with external armatures. They have proved remarkably efficient and economical. Used 
largely in American and European Lighting and Railway Plants. Slow-speed machines, made 
for direct connection in sizes from 20 H, P. to 2,000 H, P. 


ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE: 


Maximum peripheral speed of armature with slowest engine speed. Shortest possible winding of armature. Lowest internal resistance of armature. 
Only 8 to 4 volts difference of potential between commutator bars. Greatest radiating surface 5 Maximum . effect. 
Greatest weight of copper per ampere of current. Armatures cannot bur Great compactness. 


Correct mechanical design. (The centrifugal force is counteracted effectively by the inward pull of the internal field magnets, ) 
Finest quality of iron, excellent finiah, absence of binding wire. 


In 8 years’ continuous service not one Armature has been replaced or repaired. Over 200,000 H. P. in use for Railway, Lighting and Meter Service. 
WORLD'S FAIR DIPLOMA AND MEDAL FOR BEST DIREOT CONNECTED GENERATOR. 
MODERATE SPEED BIPOLAR GENERATORS AND MOTORS, 
With Siemens Drum Armatures, which are copied extensively in this country. We are building these machines in sizes from 1 H. P. to 150 H. P. 
SEE OUR NEW CATALOGUES. CORRESPONDENCE SOLICITED. 


SALES OFFICES: 
NEW YORK, 136 Liberty Street. NEW ORLEANS, 42 Union Street. CINCINNATI, Perin Building. ST. LOUIS, Bank ot Commerce Building. GENERAL OFFICES, 
PHILADELPHIA, 531 Chestnut St. TROY, N. Y., 48 Fourth St. TOLEDO. OHIO, 518 Summitt St. SAN FRANCISCO, 508 California Street. er 
OSTON, 81 St. DETROIT, 47 State 5 57150 PAUL, 2 Gunilla n n Block. BUFFALO, N. Y e County Bank Bld Bldg. Monadnock Building, Chicago. 


MARO S. CHAPMAN, President. THOMAS C. PERKINS, Vice-President. JOHN L. BUNCE, Seeretary and Treasurer. THEO. GONET, Elec. Engineer. 


The Mather Electric Company, 


MANCHESTER, CONN. 


POWER GENERATORS for Lighting and Railway Purposes. 
Complete Station Equipments. 


Mather Apparatus for sale exclusively in their respective territories by the following well known and reliable Contractors: 


J. HOLT GATES, 1139-1140 Monadnock Building, Chicago, Western States. 
H. B. COHO & CO., 203 Broadway, New York City, Brooklyn, New Jersey. 
G. M. ANGIER & Co., II6 Bedford St., Boston, Mass., New England States. 
S. N. BLAKE, Elmira, N. Y., Northern and Western New York. 


THE AUER-WELSBACH SYSTEM OF GAS LIGHTING. 


$15.00 PER THOUSAND. 


Over 150,000 copies have been distributed by Central Station Managers. 


ELECTRICITY NEWSPAPER COMPANY, 6 Park Place, New York. 


N. S. AMSTUTZ, „America's Greatest Railroad.” 
MECHANICAL AND ELECTRICAL ENGINEER. 
New Electrical Devices watt aa Preparatory to ee THE FOUR-TRAGK 


Estimates, Plans, Specifications and Supervisions, 


Room 29, %% è tas platen E OHIO, N EV YO R K C EN T RA L. 


ELECTRICITY. 


ARC LAMPS. 
IMPORTED CARBONS. 


GENERAL INCANDESCENT ARC LAMP COMPANYS 
Bergman Lamps, 
Knight Are Lamps. 


The above lines include Arc Lamps for every service. 


R. B. COREY, General Sales Agent, 


HA VEMEYER BUILDING. NEW YORK. 


e 410684. DISTINCT IMPROVEMENT > 
MORRIS, TASKER & C0,,) pinnene 
INCORPORATED. PACKARD LAMPS 


Increase in candle power and improve in efficiency | 
| Offices, 222 and 224 So. Third St., for the first half of their life and have 3 


PHILADELPHIA. E no smashing point. 


. This is not an adve rti sing bluff but a fac fact. 


INVESTIGATE FOR YOURSELF. 
Electric Light a and | NEW YORK & OHIO CO., Warren, Ohio. 


Trolley Pipe Poles, © Have You Tried Our 


. Si 
/ Boiler Tus, (NEW CORED CARBON 


—FOR— 


Wrought iron Pipe Series Arc Lighting and Constant Poten- 
tial Lamps ? : 
and Fittings. 


x! 


MANUFACTURERS OF 


IF NOT IT WILL PAY YOU TO DO SO. 


PASCAL L IRON WORKS Philadelphia. The Crouse-Tremaine Carbon 00, 
DELAWARE IRON WORKS, New Castle, Del. | OEE A, — 
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| 
READ! 


REFLECT! 
REMEMBER!!! o = 
The Wood” Electrical Apparatus 


| 
1AA POSSESSES ®; | 


ALL THE VIRTUES CLAIMED FOR IT BY 


THE FORT WAYNE 
e wit ELECTRIC CORPORATION, \ conivomvou 


Fort Wayne, Indiana. 


MANY STATION MANAGERS AND SUPERINTENDENTS 


have gleaned valuable information, at a small cost, from 


BUCKLEY'S « Electric Lighting Plants, Their Cost and Operation.” 
Cloth, $2.00. Paper, $1.00. š 


e 


NEW YORK CITY: 1:5 Broadway. 

CHICAGO: 188 Dearborn Street. 

PHILADELPHIA: 907 Pilbert Street. 

BOSTON, MASS.: 17 Federal Street. 

ROCHESTER, N. Y.: Powers Building. 

COLUMBUS, OHIO: 87 East State Street. 

SAN FRANCISCO: Electric Imp. Co., 35 New Montgomery Street. 
Branch Offices : PITTSBURGH, PA.: 408;Times Bullding. 

NEW ORLEANS, LA.: Southern Electric Mfg. & Supply Co. 

HA, .: 104 Bee Bullding. 

MINNEAPOLIS, MINN.: New York Life Bullding. 

CINCINNATI, OHIO: 402 Neave Building. 

SAN ANTONIO, TEXAS: 207;Lasoya Street. 

RICHMOND, VA.: Chamber of Commerce. 

ST. LOUIS, MO.: 60, Turner Building. 
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ELECTRICITY NEWSPAPER Co. 
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ADVERTISING RATES: 


AS ELECTRICITY reaches all classes interested in elec- 
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EDITORIAL NOTES. 


Resonance in The electrical fraternity 
Alternating Current are much indebted to 
Lines. Mr. A. E. Kennelly for 
the clearing up of many dubious points in regard 
to impedance, which he so ably accomplished in 
a paper on that subject read before the American 
Institute of Electrical Engineers on April 18, 
1898. That paper indeed was a most noteworthy 
event in alternating current literature, and 
brought a subject of which the majority had 
little definite knowledge within the grasp of all. 
So full and complete and clear was this paper 
that although much progress in the way of sim- 
plification of other branches of knowledge in the 
alternating current field has been made during 
the two years that have elapsed, scarcely any- 
thing has been added in the line of this paper. 
Since that time, however, a growing interest has 
been aroused in the phenomena of electrical 
resonance, in which field Dr. Pupin in this 
country, and Rayleigh, Thompson and others 
abroad, have done pioneer and valuable work. 
The commercial value of these phenomena is 
realized when it is understood that the possibili- 
ties of extending the efficiencies of submarine 
telegraph and telephone cables, and the attain- 
ment of a more economical light, seem to rest 
upon their intelligent application. But the 
greatest theoretical interest in electrical reso- 
nance was aroused by Hertz’s great work, which 
was epochal in experimental physics and linked 
his name with that of Fresnel, Carnot and Clif- 
ford, and identified the science of electricity 
with that of optics. In fact, Hertz’s work was 
but the sprouting of the seeds sown by Faraday, 
Kelvin, Helmholtz, Maxwell, Stokes and Weber. 
The more practical applications of these phe- 
nomena, however, have remained for the present 
time and the future, and with a better under- 
standing of them the growth of science in this 
direction will be much stimulated. 

The paper on Resonance in Alternating Cur- 
rent Lines,” by Messrs. Houston and Kennelly, 
read before the Institute at the April meeting, 
was therefore most timely. In this was given a 
most exhaustive analytical treatment of tbe phe- 


nomena in question which is likely to give it a 
rank on the same plane with Mr. Kennelly’s 
paper on Inductance, already referred to. The 
paper, while clear to those versed in the technol- 
ogy of electrics, is too long and too technical for 
reproduction in these columns, and readers de- 
siring to go more deeply into the subject are 
referred to the Transactions for the full paper. 
The object of the paper as stated by the 


authors was : 


(1) To present the formula expressing the variation of 
electric current and pressure in an alternating current 
circuit under the most general conditions, and in its sim- 
plest form. 

(2) To present calculations for the pressure and current 
in any alternating current circuit by a graphical 
method. 

(8) To investigate the effects of static capacity in an al- 
ternating current circuit. 

(4) To investigate the effects of capacity and inductance 
on the delivery of energy at the distant eLa of a circuit. 


And their conclusions as summarized were: 


(1) The combined effect of capacity and inductance is to 
produce a tendency to resonance. 

(2) The tendency to resonance is favored by high fre- 
quency, high insulation, high inductance, high capacity 
and high conductance. 

(8) When the line is free at the distant end, the resonant 
effects are more pronounced at that end than at the gen- 
erator. 

(4) The determining factor for the production of reso- 
nance is the angle of the vector geometric mean cC. I. D. A., 
and rapidly increases with the same. 

(5) The complete wave-length in a resonant line is 2 7 
times the length in which the reactances of the induc- 
tance and the capacity are equal, the maximum difference 
of pressure or current strength being exhibited in one- 
quarter of this wave-length. 

(6) When resonance occurs, the current and pressure in 
the circuit are not in phase except at theirmaximum and 
minimum values, 1. e., at the crests and troughs of the 
waves. 

(7) In resonant circuits, the lag of the pressure and 
current is 90 degs. between any successive pair of maxi- 
mum and minimum values. 

(8) In ordinary lines, worked sinusoidally at ordinary 
frequencies, resonant effects are practically negligible. 

(9) Prominent upper harmonics in the E. M. F. of the gen- 
erator may sometimes give rise to appreciable resonant 
effects, although the resonance to the fundamental fre 
quency may be inappreciable. 

(10) A certain amount of capacity tends to increase the 
plant effictency of the generator, and is therefore eco- 
nomical, but markedresonance in a line not only ceases to 
be economical, but is actually wasteful. 

(11) Although, on a large scale, less energy can be deliv- 
ered at the distant end of a powerfully resonant line than 
on a non-resonant line, yet a greater current strength can 
in some cases be delivered over a powerfully resonant 


line. 
& %* X* 
Hous-Kennoolyism Much as we are inclined 
Run Wild. to praise the substance 
of the paper and the exhaustive manner of 
treatment, we cannot refrain from criticising in 
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the severest manner the language used. The 
paper was made the occasion of exhibiting in its 
most offensive form an aggravated type of Hous- 
Kennoolyism. N is very much regretted that two 
men whose personal and scientific qualifications 
so fully entitle them to the respect and honor 
which are everywhere accorded them should seek 
a cheap notoriety by striving to force down the 
throats of an unwilling public so many new 
words, This is not a new offence by any means, 
but to the contrary, has been repeated so often 
as to require the coinage of a new word for its 
proper designation. And this new word, which has 
already gained acceptance, is ‘‘ Hous-Kennooly- 
ism.” Prof. A. G. Webster, of Olarke Univer- 
sity, who took a leading part in the discussion of 
the paper, thought it necessary to animadvert 
rather severely upon this puerility or senility 
‘whichever it may be), and if outward manifes- 
tations are a fair criterion to judge by, his re- 
marks met the approval of the audience. He 
certainly made Mr. Kennelly appear in a very 
ridiculous light, and it is not too much for his 
friends to hope, as they do hope, that he will not 
again indulge in the illegitimate coinage of of- 
fensive words. The termination ance, has long 
been a favorite with Mr. Kennelly, and in this 
paper he freely used such terms as susceptance, 
admittance, dielectric-admittance, etc., etc. The 
term mho was also used as an accepted term, and 
the hyperbolic functions were given strange and 
weird names, which made us shudder, but 


“ Strange things come in with the tide in the ungodly 
hours of the night, and in the stillness of the night 
strange things follow them. ” 


Thus the hyperbolic tangent written tanh, 
was pronounced tansh, and the strange thing 
following this was the attempt to pronounce 
sinh in the same way, but without the sibilant. 
The hyperbolic cosine written cosh was pro- 
nounced as written, but everyone felt that by a 
typographical error the initial letter had been 
changed from a g to ac, and that it should read 
gosh, 

A new symbolism was also at times introduced, 
which may have been, and doubtless was, satis- 
factory to the authors, but was unintelligible to 
their audience until translated ani explained. 
We think this is Hous-Kennoolyism with a ven- 
geance, and we hope that it has been made so ob- 
noxious in this paper as to prevent its repeti- 
tion. 


& & * 
Raising the It is now pretty generally 
Load Factor. understood that the dis- 


crepancy between what the electric light costs 
and what it ought to cost with the means at our 
disposal is due to the load factor of the station. 
Electric light men realize that if they could but 
employ their machinery to advantage they could 
produce light at but a fraction of what it now 
costs, and that it is the load factor of the station 
and not the machinery that requires improve- 
ment. Mr. H. Ward Leonard called attention 
to one way of accomplishing this improvement, 
which involved a charge for service increasing 
rapidly as the customer’s load factor decreased. 
This sliding scale of charges has been tried in a 
number of instances abroad and the results will 
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prove of interest whenever they can be obtained. 
In this issue we reprint from the Electrician an 
article by Mr. Arthur Wright, which not only 
gives the results of the adoption of this system 
by the Brighton station (London), but also gives 
some valuable suggestions drawn from experi- 
ence, which our ceatral station men will find in- 
teresting and instructive reading. 
& He * 
The Some of our esteemed contem- 
Situation. poraries of the daily press affect 
surprise at the game which has been played in 
Wall Street during the past sixty days with G. E. 
stock. The stock was advanced ten points 
upon the report that a deal was in progress be- 
tween the Westinghouse and General Electric 
interests, and has now lost five points upon the 
fact that such trade is not officially confirmed. 
It has not declined upon the announcement that 
the trade was off, because there has been no such 
announcement from any man in position to know, 
who has made any statement over his own signa- 
ture. 

Until such statement is made Exzoraricrry will 
refuse to believe that a trade has not been made. 
Wall Street may be fooled, but not so Exsc- 
TRICITY. We may stumble, but we never 
tumble. Olosely in line with our information 
that the trade is as much alive as ever comes the 
well-authenticated rnmor that a new issue of se- 
curities is to be put out by one of the companies. 
What they can cover to make them salable the 
Lord only knows, but that it is intended to issue 
them we fully believe. 

It would be idle to consider in detail a subject 
of this nature until the world is more fully ad- 
vised. 

The trade is in a state of ferment; every man 
in the business with head enough to think is on 
the anxious seat, and our mail contains dozens of 
letters asking for private information and what 
our policy will be in certain contingencies. 

Of the latter there ought to be no doubt. We 
shall continue to fight for the purification of the 
business, the banishment of stock-jobbing 
methods from any or all companies, for the end 
of bribery and corrupt methods in the sale of 
goods, for the general revolutionizing of the en- 
tire trade, until the invested dollar of the honest 
man will have as good a chance as that of the 
trickster. We shall oppose and criticise every- 
body and every company who stand in the way 
of the revolution which Exxorariocity started in 
1892. We will continue to show to stockholders 
that their money has been wasted by rogues who 
ought to be behind prison bars; that the hun- 
dreds of thousands spent for bribery had not 
even the justification of being applied to the cor- 
rupt parposes intended, but often remained in 
the pockets of officers aud others trusted in the 
management; we will show them that their in- 
terests have not been considered, that unearned 
dividends have been paid to humbug them, that 
while their business was being conducted at a 
lossthe rings of insiders have made fabulous 
amounts of money in stock-jobbing operations. 

This and more we will continue to do, and 
nothing can stand in our way. No combination 
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could intimidate us, and none can be formed 

which cannot be exploded in six months. Money 

must be raised for all such schemes, and Exsc- 

TRICITY may be relied onto knock the under- 
pinning out of any one, either present or to 
come, before it has much successin this line. The 
curse of the business from the start has been the 
swindling of investors by specious misrepresenta- 
tions and the utter disregard of investors’ rights. 
These features are gradually dying out, and the 
sooner they are killed the better. That they are 
not dead is evidenced by the attempt now being 
made to float millions of securities by a storage 
battery concern which cannot hope to pay a 1 
per cent. dividend on its capitalization in ten 
years except directly from the sale of stock, and 
by numerous less prominent examples of the 
same old idea. It is kept porpetually in sight by 
such disreputable games as have just been 
played in G. E. stock, and is emphasized by the 
fact that while the public were being scorched 
at the rate of $50,000 to $100,000 a day not one 
director of either the G. E. or Westinghouse 
Company has had the moral courage to come to 
the front with the truth and stop the robbery. 
And while the insiders are fattening, the money 
of the stockholder is disappearing, goods are 
being sold at a loss; while the lying claim is made 
that the G. E. Company's next statement will 
show a profit of $1,800,000, the price of incan- 
descent lamps is reduced to a figure ensuring a 
loss of three cents on every lamp. But enough. 
The electrical industry is established to stay. 
There is demand enough to make a fair profit for 
every man engaged and every honest dollar in- 
vested in it. 

The way to place it upon a sound commercial 
basis is not through stock-jobbing combinations, 
but through the extermination of those who have 
bedeviled it. 


X XKR * 
Opportunities During the past year or 
In Electrical more much has been written 
Engineering. onthe subject of the pros 


pects afforded the young man by an electrical 
career. The subject has been presented in both 
a favorable and an unfavorable light, but perhaps 
the best written articles have presented the view 
that the electrical profession was already crowded 
and offered little inducement in the way of 
emoluments to those about to enter. Some of 
these have been decidedly pessimistic in tone, 
and were it not for the recognized standing of 
their authors, which would preclude such a 
thought, would be open to a much harsher char- 
acterization. Contributions of this character 
have appeared in the columns of a num- 
ber of our contemporaries and also in 
the daily press and have been widely copied 
and commented upon. We have read all 
these with feelings of pain, and are glad to pre- 
sent and to commend to our readers the paper by 
Prof. Atkinson, which presents a view more fully 
in accord with our own and the facts as we be- 
lieve them to exist. We would, in fact, go con- 
siderably further than our contributor and say. 
not that an electrical career presents to-day as 
many opportunities as other careers, but that it 
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presents far more. We think that one not ac- 
quainted with the situation would easily come to 
this conclusion from Prof. Atkinson’s own argu- 
ments, aud one only needs to be familiar 
with the situation to know that his arguments are 
based on facts. We think this present presenta- 
tion of the case is by far the fairest and most 
reasonable one that has as yet appeared, and trust 
that it will be widely read and thoroughly 
digested. 


Under the Searchlight. 
Views and Opinions on Timely Topics. 


Ep1son licensees are now buying Edison 16 

c. P. lamps at 18 cents net. 
& K * 

ELECTRICITY will send the address of an A1 
station manager seeking a situation to any one 
having a place for him. He is one of the old- 
timers, and ought to turn a losing station into a 
paying one if he had the chance. 

& K * 

IF a grand jury were to investigate the con- 
nection of the G. E. Company with Brooklyn 
railroad matters and with the St. Johnland light- 
ing plant, the chances are ten tu one that C. A. 
Coffin and one or more of his subordinates 
would land in the penitentiary. Work so dan- 
gerous and so corrupt, in the procurement of 
franchises, that even the railroad men them- 
selves were afraid to do it directly, was cheer- 
fully done by Mr. Coffin’s henchmen, the G. E. 
Company having made a flat bargain to handle 
the bribery business in exchange for a sure 
thing on the contract for equipment. These 
facts are susceptible of proof. The man who 
left Boston with $65,000 sewed in the lining of 
his vest, reported to Mr. Coffin in New York, 
then went to the New Jersey side and paid out 
the money, would not be hard to locate, even 
now. Besides, there are others. 

& K * 

Ir 1s believed that the G. E. statement will 
contain a proposition to scale down the stock 
one-half, including the preforred. Of course the 
latter can not be scaled down, but it is argued 
that a proposition to do it will frighten the 
ignorant, and that there would be a chance for a 
ten-point movement down, and up again to 
somewhere near par. 

x & * 

Tue largest claim now made for the G. E. 
gross business for the last year is $12,000,000. 
This is $8,000,000 too high. A “ profit” is 
claimed of $1,800,000, while the actual Loss on 
manufacture and sales has been over $900,000, to 
say nothing of shrinkage. 

& & * 

WE suppose we may now have a little peace. 
Brother Johnston has given up killing his dis- 
tinctly electrical contemporaries, and will now 
take afew rounds out of the Street Ratlway 
Journal and Review. We shall enjoy it, and so 
will he, while his money lasts. 

& „ * 
Profits are Not Considered. 


(From the U. 8. Investor.) 

The control of the [G. E.] company is in the hands of 
New York bankers, who have delegated Mr. Ord to exer- 
cise the active management. 

We are credibly informed that the one aim ofthe com- 
pany now is to convert everything into cash. Prices are 
utterly demoralized, we are informed. It is intimated that 
the prospect of obtaining cash will cause the management 
to sell at less than cost. Repeated instances of this sort of 
thing have been brought to our notice. The company’s 
competitors do not know where they stand, for the reason 
that prices are forever shiftiug. 

Can the General Electric Company seriously contem- 
plate remaining in business any length of time with this 
policy ? 


ANOTHER ELECTRO-MEDIOAL FRAUD. 


The Earth-Magneto. 
Some weeks since, the editors of ELECTRICITY 
received a circular announcing ‘‘ The Greatest of 
all Electrical Discoveries,” the so-called ‘‘ Earth- 


` Magneto,” which claims to be purely scientific ” 


and warranted to cure a lot of human diseases in 
one night.” The circular states that the appliance 
“ stands by itself, unrelated to any electro-medi- 
cal batteries or appliances the world has ever pro- 
duced ; has three separate and distinct electrical 
actions upon the body—galvanic, static, mag- 
netic,” and that by the combination of these 
actions an effect is produced upon the body which 
cannot be produced by any other electrical appli- 
ance or medical machine in the world.” 
The circular concludes as follows: 


In order to prove the value of our invention 
we will do what no makers of electrical batteries 
or appliances have ever dared to do. We will 
prove the truth of our statements. We will de- 
liver at your residence on three days’ trial, FREE 
FROM ANY COST OR EXPENSE, one of the Earth- 
Magnetos with full directions for using.” 


Availing ourselves of this kind invitation, we 
sent for one of the instruments for investigation 
and in due time it was delivered. It is still in 
our office awaiting the orders of the Earth-Mag- 
neto Company of 61 East 12th street, New York, 
who are the promoters of the scheme. 

Upon opening the package we found a very 
handsomely gotten-up mahogany box 8 inches 
long by 8% inches wide and 5} inches high, closed 
with a metal clasp. Opening the box we found 
the binding posts, etc., in nickel—the whole being 
very attractively arranged. There was a little 
switch by means of which the current could be 
turned on; there was a little compass and a 
mother-of-pearl push button by which to indi- 
cate whether the Earth-Magneto required re- 
charging or not; there were two binding posts to 
which the electrodes were to be attached, and an- 
other one by which a third wire leading to the 
ground could be attached, and a very pretty 
nickel-plated permanent horseshoe magnet, 
worth ten or fifteen cents in the open market. 

. On the inside of the lid were the following 
DIRECTIONS: 


1. Open the box and take out the Electrodes. 


2. Connect the tips on the ends of the cords to the Bind- 
ing Posts. 

Each Binding Post is marked respectively P, N and G, 
meaning Positive, Negative and Ground. 

On the tips of each cord there is a corresponding letter, 
P. N and G. 

Connect the tip marked P to the Binding Post marked P. 

Connect the tip marked N * s 1 N. 

Connect the tip marked ‘ * s s G. 

3. Turn the switch until the blade rests on the button 
marked ON, 

4. Place the box on the foor or stand near the bed or 
couch. 

Attach the long single wire attached to Binding Post 
marked G to either the gas fixture or water pipe, which 
substitutes a conductor to the ground. 

In case of not having gas or water pipes in the house an 
additional wire will have to be run to the ground. 

The Barth-Magneto is then ready for use. 

Place the electrode marked P on the wrist. 

Place the A “u N * ankle. 

Keep the electrodes on all night. In case of deing used 
during the day, leave them on at least ten hours. 

Always turnaf the switch when not using the Earth- 
Magneto. 

By pressing the pearl button, it will cause the hand on 
the dial to point in an opposite direction. 

When the hand falls to show any movement or vibration 
upon pressing the button, the Earth-Magneto will then 
have to be re-charged. This can be done by sending the 
Earth-Magneto to the Laboratory of the Earth Magneto 
Co., where it will be re-charged at the cost price, which is 
One Dollar. 

THE EARTH MAGNETO Co., 61 East 12th St., New York. 


Our curiosity being aroused as to how the in- 
strument operated we took off the bottom of the 
box so as to get at its internal mechanism. 
Nicely packed in excelsior, we found a cell of 
Mesco dry battery with two wires leading from 
one pole and three leading from the other, the 
accompanying cat representing diagrammatically 


these connections and their relations to the fix- 
tures on the face of the instrument. It will be 
seen that the carbon and zinc elements are con- 
nected with the binding posts P and N through a 
switch which, when in the position marked ON, 
connects the electrodes, so that when the latter 


are applied according to directions the battery 


circuit is closed. There is also a second circuit, 
as shown, which may be closed by pressing the 
push-button marked K. In this latter circuit is 
a small electro-magnet, marked E M, so situ- 
ated with regard to the little compass marked C 
that when this local circuit is closed the magnet 
being energized will deviate the compass needle. 

The fifth wire runs from the zn. pole of the 
battery and iselectrically connected through the 
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DraGRAM OF EARTH-MAGNETO CONNECTIONS. 


permanent magnet and its armature to the bind- 
ing post ú by which an earth connection may be 
made. It will be perfectly evident from the dia- 
gram that this last connection can have no possi- 
ble effect upon the battery current and is simply 
introduced for purposes of mystification. It will 
also be perfectly evident that this appliance, 
which is sold at $15, is nothing more nor less 
than a simple galvanic cell, attractively housed- 
in and given convenient connections. The 
Mesco cell, which is a good one, can be bought 
anywhere at retail for 85 cents, and anyone de- 
ag avail himself of the peculiar virtues of 
the th-Magneto can do so by investing 35 
cents or half a dollar in any good galvanic cell, 
being sure of obtaining all of the results possible 
from the higher priced box and have $14.50 left 
over for charity. 

The fraud in this case, as in many others, lies in 
the gross misrepresentations made as to the 
merits claimed to be peculiar to the Earth- Mag- 
neto. The only peculiar thing about it is the 
name, which implies something which does not 
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OPPORTUNITIES IN ELECTRICAL EN- out of business. Granted, that many classical some of it, if he can, to whatever application 


GINEERING. 


BY A. A. ATKINSON. 


Papers have frequently been published in the 
electrical journals deprecating the over-popu- 
larity of the electrical business in its various 
phases, claiming that the profession is already 
overcrowded, and upon this ground offering dis- 
couragement, sometimes in very strong terms, to 
the aspiring engineer. Among those in mind 
who have written in this strain are Mr. Henry 
Floy in the Electrical World a year ago, and 
Mr. James B. Cahoon in Electric Power quite 
recently. The latter, however, had special ref- 
erence to factory courses. 

It is only fair, of course, that an attempt be 
made to present the other side of the question. 
To this end this paper is written. For 1 cannot 
help seeing much encouragement in the outlook. 
Everything considered, I find electrical engi- 
neering in the broad acceptation of the words, if 
not on a flattering, at least on a very favorable 
basis us compared with other professions in re- 
gard to attractiveness, educational value and 
money return. In this it will be apparent that I 
am not at all Malthusiastic. I believe there is 
room and to spare. 

Why should young men be discouraged from 
preparing themselves in a business and an elec- 
trical way to take charge of lighting stations and 
power plants, or any other practical applications, 
“ because the growth of this business is not 
likely to be either sudden or rapid, or the op- 
portunities offered particularly brilliant“? 
Should we say to the young man that has the 
aptitude and inclination for something else, 
“stay on the farm, or in the shop, or in the 
store at $25 or $80 a month, because if you go 
into the electrical business, for instance, you 
cannot get more than $40 to $60 a month” ? 

Is it any more of an argument for the opposi- 
tion to state that the electrical railways at 
present do not seem to appreciate the need of 
trained men, and most of them are satisfied with 
their horse railway superintendents who have 
picked up enough of electrical information to 
make the cars run whether a dividend is paid or 
money sunk” ? The statement refutes itself, for 
it certifies to the very conditions that do demand 
the right kind of men. Let the men proper pre- 
pare themselves and prove their necessity to 
owners of electrical stock. The only reason that 
such a condition exists is on account of the 
paucity of the men who are able by training to 
bring the business out of its present status. 
These and similar positions are not open to the 
merely technical and high-priced theorists. They 
belong to those who have been advised in the 
course of their instruction of the exact condi- 
tions and practically prepared for what is not 
taught to expect big salaries and find or make 
positions to suit them. One of the things I also 
believe that often cast discredit upon the value 
of acollege preparation is the lamentable fail- 
ures of some technical graduates in attempting 
to manage practical electrical matters. And 
these conditions are not atall fanciful. Just 
such bad management is very easy to find in 
lighting and in power transmission in all too 
many places. Just these conditions are the argu- 
ment for better men trained for the right thing. 

I grant that there are too many who enter the 
profession with the purpose of ‘‘ making their 
mark "—just the kind that are most apt to meet 
with failure. Butas much can be said of any 
profession underthe sun. I believe, also, that 
as the term ‘‘electrician” ought to be under- 
stood—not the electric bell and annunciator fiend 
—but few are needed. I grant again, that many 
applications are being refused by manufacturing 
firms--they, themselves, even failing and going 


graduates enter engineering schools to swell the 
ranks of that profession. All this admitted, I 
still contend that there are abundant opportuni. 
ties for the pushing men who understand their 
business. Leaving out of consideration for the 
present the character of the positions offered in 
the various lines of professional and practical 
work, and looking only at the numbers studying 
for engineering in one or two instances, I know 
personally that in one or two institutions whose 
catalogues were quoted by Mr. Floy to show the 
great number of students of engineering, at 
least six to eight times as many are at the same 
time registered in the law departments alone, to 
say nothing of the medical and other profes- 
sional departments, aside from the single profes- 
sional schools in cities everywhere. Even if we 
should admit that only one-eighth as many men 
are required inthe varied lines of electrical work 
as in the legal pursuits, still we are on favorable 
ground, with not the least reason to deprecate 
the number. 


The value of the electrical engineer, and hence 
his success in the business undertaken, will de- 
pend on three things: namely, natural ability 
and aptitude of the individual, the character of 
his course of training, and the general view of 
the situation with which he leaves college. And 
this will lead us to consider the relative advan- 
tages of a purely technical and a practical edu- 
cation. Of course the third condition of success 
may result from either of these. But before un- 
dertaking either course the individual must sat- 
isfy himself by a study of his proclivities, so to 
speak, whether he has any ability and inclina- 
tion in the direction of electrical engineering. 
He need not enter the profession for money or 
fame if he does not like to work out the course, 
practice and theory almost as well as to eat. Cer- 
tainly, if he study only for the mental discipline 
and for a personal knowledge of the subject, 
this would not be true to the same extent. Or if 
his desires run toward business, law, medicine, 
sport or idleness, he will not succeed as an elec- 
trical engineer. But supposing that we have to 
deal with those only who should properly be en- 
gineers, so far as opportunties in life suggest, 
what kind of course shall be selected ? 


There has been a great deal said by way of dis- 
cussion a8 to whether it will be most in accord 
with the fitness of things to educate the student 
along broad and general lines as a basis, and 
allow him afterwards to specialize in any direc- 
tion he may wish, or to train him directly in the 
applications with which he must have to do, 
only giving him enough of the techniealities to 
serve as a basis for future work in case he should 
have the opportunity or inclination to pursue 
such a course. These may properly be classed 
as technical and as practical courses. In other 
words, I shall call technical that course of study 
in which are included a rigid course in higher 
mathematics, advanced mathematical physics, 
the higher mathematical theory of electricity 
and much mechanical engineering. These fill up 
most of the first three years of the course, The 
fourth is devoted to laboratory work in measure- 
ments, dynamo tests, engine tests, lectures on 
the telegraph, turbines, heat engines, and finally 
a thesis. The entrance to such a course gener- 
ally requires of the student qualifications such as 
would admit him to the freshman classes in any 
literary or scientific course. On the other hand, 
I shall call practical that course of training in 
which the mathematics, physics, chemistry and 
mechanical] training all look toward the engineer 
in practice, and which includes such parts as will 
be directly available for him in his everyday 
work, leaving the refinements for his own indi- 
vidual filling in afterwards, instead of teaching 
him the refinements and sending him out to fit 


he may. 

By way of further suggestion of the distinc- 
tion from the purely technical, let me say that 
the practical course will include lectures and 
practice in wiring for the various kinds of dis- 
tribution for lighting and power; calculations 
for alternating and direct current wiring under 
various conditions; the theory and application of 
electricity for railways, stationary power, light- 
ing purposes, including the modern types of ma- 
chines, direct, alternating and polyphase; de- 
signing and calculations for the winding of dyna- 
mos and motors; theory of steam with practical 
instruction in the care and operation of boilers 
and engines, dynamos and motors. His knowl- 
edge of lighting and power distribution will be 
enlarged by model plans and specifications drawn 
up by him to meet certain requirements in rail- 
way and central and isolated station work. More 
and more detail will be required in this as the 
student progresses until he is able to draw and 
specify for actual work. We could go on fur- 
ther in contrasting the two lines of study, but it 
will be apparent to almost any one stopping to 
give the matter any consideration what their 
distinctive features must be. The one a very 
general basis upon which any application 
may be built by a sort of second experimental 
training, while the other is intensely practical in 
all its aims and work. The one may develop the 
theorist, the electrical investigator, the electri- 
cian; but even here real practice in the bone 
labor of the profession would be of much bene- 
fit. The other will produce the artisan, the 
superintendent, the installing and consulting en- 
gineer. So that, assuming in both cases that the 
student has been apprised of the difficulties and 
necessities—in short, the real situation confront- 
ing him—in order that he may not go out with 
puffed or false ideas, each course prepares fora 
different line of work. Of course the one line 
may develop afterwards into the other. 

(Zo be continued.) 


Extraordinary Accumulator. 


Our contemporary L'Industrie Electrique has 
actually unearthed from the columns of a 
French medical journal a brilliant accumulator, 
which it has added to its ‘‘ Old Curiosity Shop. ’ 
Bat let this specimen speak for itself; it would 
be a pity to destroy the lucidity and scientific 
accuracy of the text: 

The new pamphlet concerning the accumu- 
lators is on sale at our offices, where our Paris 
readers can obtain it by sending one franc. 
Nothing has been neglected theoretically to ex- 
plain clearly the object and advantages and to 
give readers the most detailed explanations about 
this new apparatus. Our experimental batteries 
have given such results that we have no hesitation 
in stating that we have ourselves been surprised 
at the quality of formation and duration. The 
accumulation increases, so to say, at a glance. 
One of the things which have most surprised the 
engineers who recently witnessed the erection of 
the accumulators is their immediate working, 
even before being charged with electricity. In 
eftect, their sole manufacture contains the neces- 
sary materials for the production of electricity; 
this, notwithstanding all ancient theories, con- 
stitutes a powerful grate of reconstitution strug- 
gling against the losses of fluid. Nevertheless, 
we have desired to leave nothing to chance and 
reckon even for that loss which seems every day 
to become less.” As the Brothers Griffiths 
would say, Chose extraordinaire.” We would 
recommend this masterpiece to the conductors of 
Tid-Bits or Answers.—The Electrical Engi- 
neer (London). 


[We respectfully call Mr. Herbert Lloyd's at- 
tention to this, also.— Ep.] 
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THE VARYING COST OF ELECTRICITY 
SUPPLT. 


BY ARTHUR WRIGHT. 


After Mr. Ward Leonard's very clear exposi- 
tion of the intimate relation of the load factor to 
the vest of supplying electricity, it may interest 
your readers to learn how this cost actually varies 
in practice according to the number of hours per 
day the consumers use their demand on the gen- 
erating plant, and some of the results obtained 
at Brighton after two years’ use of a sliding scale 
based ou this relation. 

That the main object of the adoption of the 
system at Brighton, viz., the improvement of the 
load factor, has been attained, is most readily 


seen from the curve (Fig. 1), where the upper 


line represents the various monthly load factors 
after the system has been in use for some consid- 
erable time, and the lower curve the load factor 
for the corresponding months before the system 
was introduced. 

By monthly load factor I mean the ratio of the 
electricity actually registered by the consumers’ 
meters to that which could have been sold had 
the greatest rate of consumption from the mains 
-been maintained for 24 hours per day during the 
whole month. 

In a rapidly-growing undertaking it is evi- 
dently difficult to ascertain the actual annual load 
factor, but the following figures will show in a 
striking manner how much better use is now 
made by the customers of the capital laid out in 
plant and mains than before the adoption of the 
system : 


adoption of system. 

5 vale of elec- 

toe — acacia? 
mains 96ꝙ5*˙r„ About 10 per cent., 

3 £20 14 0 e beana had en more 

maximum kilowa than 12 per cent. 


The true value of the fact that the sale of elec- 
tricity has nearly quadrupled since the adoption 
of the system, while the maximum load observed 
at the generator station has only increased three- 
fold, will be appreciated by the commercial sta- 
tion engineer when he remembers that, in sta- 
tions of about the capacity of that at Brighton, 
that part of the annual expenditure which, in a 
given station, is independent of the sale of elec- 
tricity, is generally 80 per cent. of the total ex- 
penditare. 

Another object of the sliding scale has been 
attained, viz., to get the electric light introduced 
into basements, kitchens and other places, which, 
under the uniform system of charging, would be 
the last to be so lighted. Thisis shown by the 
fact that the average number of units consumed 
per lamp installed has increased from 19°5 to 
22°45, or 15 per cent. This, I need hardly point 
out, is the reverse of the general experience else- 
where. 

It will now be interesting to compare Mr. 
Leonard’s table of the estimated proper charges 
for electricity on the sliding scale system to the 
figures which I have reason to expect will repre- 
ent the costof supplying it from the Brighton 
station ia the present year, and with the present 
tariff, based on the use of one hour per day of 
the consumers’ demands being charged at 7d., 
‘and the remainder at 8d. By consumers’ de- 
mands I mean their greatest call made on the 
generating plant and mains, as measured by a 
maximum recording indicator: 


t The Electrician (London). 
»The meaning of this expression may perhaps be clearer 
if I explain that the Hyures given are arrived at by divid- 
‘ing the kilowatt hours sold by the greatest demand (in 
kilowatts) experie ced at any moment. The improvement 
of the 1894 figure over that of the 1892 figure is an evidence 
that the average demand aud the maximum demand bave 
been brought more nearly to coincidence. 


Leonard's 
suggested 
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In order to arrive at the varying cost of supply- 
ing consumers who use their maximum demand 
on the plant for varying periods per day, it is 
necessary to find out how much the standing 
charges will amount to in the year; this, in a sta- 
tion having supplied electricity for more than 
two years, can be fairly accurately ascertained, 
as also can the approximate cost of supplying the 
electricity after everything has been put or 
placed in readiness to do so. The next item 
necessary to know is thesum ofall the customers’ 
demands in kilowatts the station with the existing 
plant and mains will safely supply while retain- 
ing a proper margin in reserve. The standing 
charges per day, divided by the total kilowatts 
severally demanded by all the consumers, will 
give the actual daily charge per kilowatt de- 
manded that must be made to just cover the 
standing charges. This, in addition to the run- 
ning cost per unit, gives the only possible basis 
for ascertaining the actual costs of producing 
electricity in accordance with the true Hopkin- 
son principle. 

In the year 1895 these figures for the Brighton 
station are estimated to work out at the rate of 
6d. per day per kilowatt demanded, and 1d. for 
running costs. 
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While granting thatthe above is the true theo- 
retical basis on which the charge for electricity 
should be made, I recognized in 1884 the fact 
that the more popular way of carrying out its 
principles would be to charge a high rate per 
unit consumed until each consumer’s proper pro- 
portion of the standing charges had been met, 
and after that to make a considerable reduction, 
and I still think the highest admissible rate per 
unit should be maintained as long as it is neces- 


sary to cover the standing charges, plus the costs 
for running forthat time. Until these costs are 
covered, obviously no profit can be made or re- 
duction equitably allowed. 

The estimated figures for Brighton in 1895 
show that these costs will be about met by the 
consumers using their demand on the average 
one hour per day. and paying during that first 
hour 7d. per nnit. After this time it can be 
fairly assumed that the cost of supplying each 
unit will not exceed 1d. As the highest allowa- 
ble rate at Brighton is 7d. per unit, it follows 
that no profit can be made on consumers who 
only use their demand one hour per day, and 
that the actual loss incurred in having to supply 
those coisumers who do not average one hour 
per day has to be unfairly met by charging the 
profitable consumers a greater rate of profit, 
and for this reason it has been decided that 
in 1895 all electricity consumed after the first 
hour is to be charged at the comparatively high 
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rate of 8d. per unit. The fact that there can be a 
loss in supplying some short-hour consumers at 
7d. per unit from a large station will be clear 
when it is recognized that if it were not for some 
18 per cent. of the present consumers, and who 
only use the light at all about three months in 
the year, or less than one hour per day on the 
average, our present plant, station and feeders 
could go on supplying the increasing business 
for one or two more years, whereas, owing to 
their existence, it is necessary to put down fresh 
plant this summer for the ensuing winter's load, 
which could be entirely dispensed with for nine 
months ın each of the next two years. 

The curves in Fig. 2, illustrating the estimated 
cost and the present tariff, demonstrate how rap- 
idly the cost of supplying eleotricity at Brighton 
in 1895 will diminish with the lengthened use of 
the plant, and how the 1895 charge actually 
varies with the lengthened use of the consumers’ 
demand. 

As there are only two real divisions in the 
items constituting the cost of supplying electri- 
city, viz., standing and running cost, it may be 
well to remind the readers that it is therefore 
only necessary to have two rates of charge for 
the supply in order to obtain a perfectly equita- 
ble form of sliding scale of rebates, and that 
this involves hardly any more clerical work than 
does a uniform price system. 

I am inclined to think that the fact that 
Brighton probably is this year the record station, 
both for lowest cost of production and greatest 
sale per inhabitant, isin no little way attributa- 
ble to the ‘‘ sweet simplicity ” of the sliding scale 
used, ana the aduption of Prof. Kennedy’s sug- 
gested demand indicator. 

Too much importance, in my opinion, cannot 
be attached to the superiority of a sytem giving 
rebates based on a consumer’s actual use of the 


generating plant and mains, over one based on 


the more or less prolonged use of all the lamps 
installed. The former, if properly understood, 
actually encourages the general use of the elec- 
tric light in a house, whereas the latter must nec- 
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essarily have the reverse effect, and, moreover, 
is not based on any sound principle, as the pre- 
ponderating standing charges are not altered in 
any way by the proportion of the total number 
of lamps in a house that remain unlighted. 

The following figures, obtained by means of 
the demand indicators, may be of service to cen- 
tral station engineers, and as they are derived 
from the records of nearly 1 000 customers, may 
be taken as fairly representative of any average 
town : 


More than More than | 
one and leas | two and less | More than 


one hour per Í than two | than three |threehours. 
day. hours. hours. 
sumers who use 321% 158 % 


„„!!! ac eae 8 

Fromthis and the previous table of the 1895 
Brighton tariff it will be seen that nearly 50 per 
cent. of the consumers wil] pay about 5d. per 
unit, or actually less tor electricity in 1895 than 
for the equivalent amount of Brighton gas, tak- 
ing 1,000 feet of this as being equal to seven 
units of electricity. 


UNDERWRITERS’ RULES.* 


BY WILLIAM A. ANTHONY. 


A recent controversy in relation to inside 
wiring for incandescent lighting has suggested 
to me the importance of bringing out a full avd 
free expression upon the subject from those 
whose experience gives them the best right to 
speak; and I venture to bring the matter before 
the Institute in the hope that it may provoke 
such an expression as may have some influence 
in determining the character of any changes in 
the rules for construction that may be proposed, 
or in fixing the interpretation to the rules now in 
force. The present rules are, of course, the re- 
sult of a process of evolution, and I think every 
one will admit that the process has been one of 
progress. In early days of electric lighting, 
the desire to conceal the wires led to fishing 
them in between floor and ceiling and between 
plastered walls, as has been done with electric 
bell and burglar-alarm wires. Fires occurred, 
and were ascribed to the electric wires, some- 
times rightfully, but no doubt sometimes wrong- 
fully. 

Insurance companies took up the matter, 
passed rules and appointed inspectors. Many of 
the rules were good, some were only an annoy- 
ance to the construction companies. Different 
boards adopted different rules, and often the in- 
spector was a law unto himself. 

Wishing to assist in securing uniformity, and 
feeling that electrical engineers, who have to do 
with the practical work of electrical installation, 
are best qualified to frame rules for electrical 
construction, the National Electric Light Associa- 
tion, in 1890, appointed a committee to take the 
matter in hand, and upon the report of this com- 
mittee, in 1891, adopted a series of rules, which, 
with some amendments adopted at later meet- 
ings, may be assumed to represent fairly well the 
consensus of opinion among the electrical 
fraternity as to what constitutes a safe electrical 
installation. 

Rules, substantially the same as those, have 
been adopted by the National Board and various 
local boards of fire underwriters, and are the 
recognized rules in force at the present time. 

The object of all rules is, first, to secure a safe 
and permanent installation; second, to provide 
for the repair or renewal of conductors in case 
of failure. It may be said that from the stand- 
point of the insurance companies the first is the 
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only object, but surely conductors so installed 
that they can be easily overhauled and replaced 
in case leakage is discovered are safer for the 
very reason that a fault is likely to be repaired 
before any serious damage has occarred. 

When highly insulated wires, whose insulation 
resistance was measured in megohms per mile 
after immersion in water for weeks, came into 
use for electric lighting plants, it was natural to 
suppose that they could be put anywhere, and 
would last indefinitely. They were put in all 
sorts of inaccessible places—on the beams before 
floors were laid, in partitions before plastering, 
on the lath with iron staples to be covered with 
moi tar. Some such circuits are no doubt in ex- 
istence to-day as perfect in insulation as when 


insulation occurred, and experience shows that 
such a construction is entirely unreliable. Then 
came the interior conduit, which it was assumed 
would serve both as a mechanical protection and 
as an insulator, but it was found not to be en- 
tirely reliable in either capacity. It was not im- 
pervious to moisture, it was subject to damage 
by nails, saws and chisels. It was found neces- 
sary to prescribe that wire of the highest insula- 
tion should be used in it, and that it should not 
be drawn in until all danger from mechanical 
injary was passed. Then came the brass-armored 
conduit; but that was not nail proof. Now we 
have the iron armored conduit, and it remains to 
be seen whether this will fulfil all require- 
ments. 

It has come to be pretty well recognized that 
no mode of electrical construction is absolutely 
proof against failure at some point, and that 
form of construction is best which affords the 
smallest chance for injury or depreciation, and 
offers the greatest facilities for repair or renewal 
in case of failure. There has been a uniform 
progress in the direction of greater safety and 
better facilities for repair, from the time when 
wires were put anywhere, to be covered by floors 
or mortar, or built into brick walls, to the iron- 
armored conduit which is offered to-day. Tobe 
sure, the cost of the installation has advanced, 
and the iron-armored conduit presents difficul- 
ties when alternating currents are employed. To 
me it seems that the advantages gained are worth 
the cost, and the difficulty with alternating cur- 
rents disappears if the two conductors are placed 
in one conduit. To this I can see no, possible ob- 
jection when the conduit is iron armored. 

In view of the fact that we cannot be absolutely 
certain that failures in insulation will not occur 
in any given installation, it seems to me that the 
foundation principle of all rules for the placing 
of conductors should be accessibility. Further, 
no conductor should be placed where its position 
or its relation to other conductors in any part of 
its length is unknown. This means that race- 
ways must be provided, into which conductors 
may be drawn and from which they may be re- 
moved at pleasure, such raceways to serve as ade- 
quate protection from mechanical injury; or the 
conductors must be placed in moldings which 
are themselves accessible, or they must be sup- 
ported by cleats or insulators in plain sight. 

I believe that past experience would warrant 
the adoption of a rule that would require the 
use, for concealed work in buildings of fire-proof 
construction, where conductors must be carried 
up steel columns, over steel floor beams, in brick 
partitions, or in plastered walls, of a raceway or 
conduit, equal in its ability to afford mechanical 
protection to that known as iron-armored con- 
duit, so installed that conductors could be 
drawn in or out at any time. 

And nowa word as to the controversy that 
suggested this paper: 


A conductor has been put upon the market 
which consists of a standard Habirshaw wire 


with its covering of rubber dnd braid, having 
woven upon it two additional coverings of extra 
heavy braid. This additional covering, which is 
tightly, woven on, and from which the wire can no 
more be removed than from its original covering 
of rubber and braid, the maker, by an extraor- 
dinary stretch of language, calls a tube, and 
claims for it the advantages of the conduit tube 
prescribed in the insurance rules. It goes with- 
out saying that this wire affords no means of re- 
placing a damaged conductor, and therefore 
has not that advantage of the conduit. Ab» to 
mechanical protection, it certainly is not supe- 
rior to the unarmored conduit, and it has not the 
advantage that the conductor can be left out un- 


til the danger of injury is passed. As to insula- 
first put up; but numberless cases of failures of 


tion against moisture, the added coverings do not 
improve it, the insulation being entirely due to 
the rubber covering which is inside of all the 
braids. 

And yet I have just learned that the New York 
Board of Fire Underwriters, on March 20, 
passed the following resolution : 

Resolved, That the Superintendent be authorized, un- 
til further notice, to approve the use of the Attix tube 
and wire, when equal in quality and Insulation to the 
samples submitted to this Board and tested, under the 
same conditions where tubing would be permitted ; pro- 
vided that there is no splicing or tapping of the wire, but 
that its introduction shall be in all cases by the loop sys- 
tem; that in new buildings, when necessary to carry it 
between floors and plastering, it shall be through holes 
bored in the beams, not less than two Inches apart, a 
single conductor in each hole, out of the reach of nalis ; 
and in old buildings, where necessary to carry it within 
the reach cf nails, it shall be protected by some device 
from perforation ; and provided further that the wire and 
tube be carried intact into the cut-out boxes, and that ia 
no case shall the outer covering be removed before intro- 
ducing the core wire into the cut-out box. 


It will be noticed that the wire is called a 
„% tube and wire,” when it is no more a tube and 
wire than the Habirshaw which forms ite basis. 
Tbe tests referred to show that, after immersion 
in water or being imbedded in plaster, the insu- 
lation resistance was twenty megohms per mile. 
But the Habirshaw wire, without the Attix cov- 
ering, would have shown the same. What then 
is the propriety of confining the operation of 
this resolution to the Attix wire? Why not per- 
mit the use of any good highly insulated wire 
under the same conditions ? 

It seems to me thet this resolution is one of 
those reversions toan ancestral type which we 
find in all evolutionary development, which 1s 
off the general line of progress, and which is 
destined soon to become extinct. 


Triplicate Cables and Tricycles. 


The following is an extract from an Australian 
paper recently to hand, from which it appears 
that in spite of the much vaunted triplicate cable 
route communication between Australasia and 
the rest of the world by the present system has 
its weak points. During the recent breakdown 
of the Australian land lines the following message 
was sent by the Postmaster-General of Soath 
Australia to the Postmaster-General of New 
South Wales: ‘‘ Have sentan operator on an 
engine to remove the fault between William 
Creek and Peake, taking all messages, and send- 
ing them to Oodnadatta, and will return with all 
outward messages, being met at the Peake by 
tricycle from Oodnadatta.” We presume that had 
the lines to Australia only been duplicated a 
bicycle would have answered the purpose !— The 
Electrical Review (London). 


Electric Fusion of Metals. 


A Swiss paper states that Mr. Nivolai Slavian- 
off, a Russian engineer, has devised a method of 
welding metals similar to that of Benardos, and 
which can with advantage be substituted for the 
latter when repairs to pieces of metal are neces- 
sary. According to Mr. Lohmann, of the firm 
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of Messrs. Pintsch, Berlin, the working of the 
system is as follows: The object to be dealt with 
is connected to one of the poles of the source of 
electricity, and the metal bar to be used in 
effecting the repairs is connected to the other 
pole. The two electrodes are approached so as 
to cause an arc to occur. The metal bar soon 
begins to melt and the liquid metal is allowed to 
fall upon the parts to be repaired. The elec- 
trodes are, of course, gradually moved towards 
each other as the bar is fused so as to obtain an 
uninterrupted arc, 


‘ABC CARBONS AND THE RATING OF 
ARC LAMPS.” 


DIscussion. 


Mr. Peck, of Brooklyn—The question of car- 
bons is exceedingly interesting to me at present, 
-as Our Company is in dispute with the authorities 
as to the candle power of our lamps versus the 
candle power of lamps furnished by a competing 
company. I had a letter from the inspector of 
gas asking me to have this Association give the 
companies a rating on lamps burning rs. } and $ 
carbons; and he also raised the question as to 
what is the proper size for a carbon to give a 
certain candle power at a given energy. I do not 
know whether this Association desires to put it- 
self on record as giving standards for various 
sizes of carbons or not; but it seems to me the ar- 
rangement for a 2,000 candle-power light as 
given us at Washington really means nothing, as 
we find by experiment that we can get varying 
candle-power, using that amount of energy, by 
using different density of carbons and different 
size carbons. I would like to get information 
from some one here who has made experiments 
giving thecandle-power by different size carbons, 
as to what the relative difference is in candle- 
power as governed by the size of the carbon? 

Prof. Marks—In reply to Mr. Peck’s question, 
I may say that the reference in the paper to cur- 
rent density partly answers his inquiry. It was 
stated there that within certain limits the candle- 
power varies inversely as the diameter of the car- 
bon; that is in the assumption, of course, that the 
current be constant and the carbons be of ‘the 
same batch and homogeneous, 

You will remember that Mr. H. Nakano, now 
professor of electrical engineering in the Uni- 
versity of Japan, deduced a law for the relation 
of efficiency of the carbon to diameter. His re- 
sults confirmed the conclusion reached by Schrei- 
hage and indicate that the radiant efficiency is 
almost inversely proportional to the diameter. 

Thus we see that as far as the operation of arc 
lamps at maximum efficiency is concerned, the 
limitations of life of the carbons would cut a very 
important figure with the central station man. It 
is well to remember that invariably a gain in 
light efficiency for a given grade of carbon is ac- 
companied by a loss of longevity of the carbon 
points. You all know that ordinarily a soft car- 
bon will give you a better light than a hard one 
of the same diameter. If you use a hard carbon 
of small diameter you may obtain the same eff- 
ciency as with a soft carbon of larger diameter. 
Again much depends upon the character of the 
basic material and the binder used in the manu- 
facture of the pencils. 

In the table which you have before you your 
attention has been called to the wide difference 
-in the performance of chemical carbons operated 
under the same conditions. If you will refer to 
carbons numbers six and seven, which are made 

of lampblack, you will note that the latter, which 
has a molded structure, acts differently from the 
former, which is a squirted pencil, or one made 
by forcing the plastic mixture through a die. 


»A paver read before the N. E. L. A. at Cleveland by L.B. 
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These carbons though made of the same material 
and carbonized in The same way, give quite dif- 
ferent results in service, and I am quite sure if 
you decided that a r inch pencil of the number 
seven type gave the best results as to candle- 
power for a given current and difference of po- 
tential, you would find that on substituting a 
pencil of the number six type a smaller diameter 
would be necessary to obtain the same light 
efficiency. 

Again, though carbons of a certain diameter 
may be suitable for one purpose of illumination, 
change in the character of distribution of light 
desired may prove them to be less suitable for 
another. Even if the same current be used and 
the same watts expended in the lamp, it would 
be impossible to designate a particular size of 
carbon to meet all cases of distribution. 

When we consider that variations are apt to 
creep in throughout the process of carbon making, 
we are brought face to face with another and 
graver obstacle in the way of considering a stand- 
ard such as proposed. Variations in the charac- 
ter and size of grain of the pulverized crude ma- 
terial; in the nature of the binders; in the con- 
stituency of the mix; in the pressure in holding 
or squirting, as the case may be; in the duration 
and temperature of carbonization, etc. ,—all these 
are more or less familiar to youand need no 
comment, 

But after all why lay so much stress upon the 
diameter of the carbon or the candle-power of 
the arc? Does it make any difference to us 
whether an arc lamp gives 500 or 1,000 candle- 
power if the light is not available? As tersely 
stated by Prof. Houston the other day, what we 
want isa method of measuring illumination at 
the surface which is lighted and not at the source 
of illumination. And right here comes upanother 
point bearing on the selection of,a carbon for a 
special purpose. A carbon arc that may be well 
adapted to bringing out the colors of natural ob- 
jects may fall somewhat short if the power of its 
illumination us applied to black and white be 
considered. For one purpose a carbon of par- 
ticular structure, operated at a high voltage, may 
give best results, while for another a different 
structure and low voltage may be required. In 
fact, candle-power of an arc, per se, is in some 
respects a meaningless term and does not give a 
true expression of the value of the light. 

As Dr. Edward L. Nichols has shown, “ lumi- 
nosity is the factor which we must take into ao- 
count in seeking a complete expression for the 
efficiency of any source of illumination, and the 
method to be pursued in the determination of 
the laminosity must depend upon the use to which 
the light is to be applied. In a picture gallery, 
for instance, or upon the stage, the value of an 
illuminant increases with the temperature of the 
incandescent material out of all proportion to 
the candle-power, whereas candle-power affords 
an excellent measure of the light to be used in a 
reading room.” 

Thus it is clear that the quality of the light as 
distinguished from its candle-power must be 
carefully consideredin the selection of a carbon 
and in the proper operation of a lamp intended 
for a particular kind of illumination. You are 
all familiar with the preponderance of the longer 
wave lengths, or those at the yellow end of the 
spectrum, in arcs operated on direct incandescent 
circuits. Contrasting these aros with the constant 
current series ares, the latter show a decided 
richness in the shorter wave lengths, or those at 
the violet end of the spectrum. In the former 
case cored carbons are used; in the latter, solid. 


The analysis of the core tells the story. If time 
permitted I should like to dwell on various phases 
of the subject other than those already taken up, 
but I trust what has already been said will cover 
the scope of Mr. Peck’s inquiry. 


o be continued.) 
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LARGE ARC DYNAMOS.* 


DIsoussIon. 


The President called upon Mr. 8. N. Hamill, 
who addressed the meeting on the subject of 
“ Arc Dynamos.” He said: l 

I have only a word to say, and that is that I 
naturally was very much interested in Mr. 
Black’s paper. A man who sat for a number of 
years at the feet of such men as Prof. Brackett, 
of Princeton, and Mr. Brush, of Cleveland, 
ought to be able to write a pretty good paper. My 
interest in these large dynamos is purely from 
the standpoint of the manufacturer and seller. 
During the past year I think the Brush Company 
has built large arc dynamos from eight to ten 
thousand lights capacity. The inquiries con- 
cerning them do not come in from the new in- 
stallation companies, but almost entirely from 
existing stations. This is natural, for the reason 
that nearly all our large electric light stations are 
quite centrally located in the large cities of the 
country, where real estate is expensive, where the 
business is growing, and where itisa question 
either of going away further from the center of 
the citiesor purchasing additional rea] estate at 
great expense in order to increase the capacity 
or to exchange the small dynamos for larger 
ones. I have in my mind, for instance, one of 
the largest and best managed local companies in 
the country where they have two large stations 
quite near enough to each other in the center of 
the large city, stations that have beenin existence 
thirteen to fourteen years, where last year they 
had 2, 000 lights capacity and arc dynamos ranging 
from old ten-lighters up to sixty-lighters, using 
a tremendous amount of shafting and belting, 
and natnrally they were inefficient dynamos. 
This company exchanged all their old dynamos, 
small and large, for a complete new outfit of 
twelve or thirteen large dynamos, and by so doing 
they obtained a great deal of space in existing 
stations for increasing their business without 
going to the expense of enlarging their areas. I 
have in mind another station where they had al- 
most exclusively fifty to sixty light arc dynamos 
with a capacity of about 2,000 arc lights. This 
station changed from fifty to sixty light dynamos 
to 125-light dynamos, and saved a large amount 


‘of floor space and increased the efficiency of 


their machines, which is a very telling point. 
The field at the present time, as far as 
manufacturers are concerned, is almost entirely 
along the line of exchanges from the small to the 
large units, and there is very little profit in it for 
the manufacturer. 

Prof. Thomson—I have been quite interested 
in listening to the paper, as I consider it a very 
true exposition of some points connected with 
the operation and design of arc dynamos. The 
development of the arc dynamo, it is true, has 


been somewhat backward; still I do recollect that 


machines were built far back in the early days 
which were capable of giving a curve similar to 
that which has been shown, a characteristic 
curve, but they were disadvantageous from the 
very large armature reaction, the size of the 
armature, the amount of wire, and the dead re- 
sistance of the wire used in the construction. The 
question as to whether open coil dynamos or 
closed coil dynamos are the best for arc lighting 
has been fully discussed in the literature of the 
subject for a long time. Oonsidered§purely as an 
electrical affair without reference to the§practical 
uses, there can be no question but that the closed 
circuit dynamo is the better electrical structure. 
I say considering it simply as a dynamo; but 
when you come to use that dynamo in the con- 
ditions of practice there may be considerations 
which will modify that conclusion. Ijam really 
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sorry that Mr. Wood, the champion of the 
closed circuit dynamo. is not here. We might 
have had a discussion bringing out the strong 
pointson the other side. When I first entered the 
business my object was to get that kind of a 
machine which, put into ordinary hands, men of 
no experience with machines of the kind, could 
be run successfully and keep the lights going, 
and the object was to reduce to the utmost sim- 
plicity those parts which were subject to wear 
and which could be injured by bad handling. 
Therefore the commutator was reduced to very 
few parts and it was constructed so that if any- 
thing happened to it, to injure the segments, it 
was a simple thing to take off the segments and 
put on others. That could not be done if the 
commutator contained from one to two hundred 
segments. In that case it would mean that you 
would have to take out the whole commutator 
and lay it aside and get a new one, and make all 
the connections before you could start the ma- 
chine. In the early history of dynamos we did 
not have experienced men to handle them. The 
dynamos were not put in stations with a dynamo 
tender of experience in charge. They were in 
charge of an engineer, who might know how to 
run his engine but knew nothing of the dynamo, 
and who had a superstitious idea that that was a 
thing which he must not touch. We have had 
enough cases of this kind arise. In one case the 
brushes on the dynamo would not rest on the 
commutator and we hada communication that 
something was the matter with the machine and 
we were to send the best expert we had right 
along. The moment we go into a new field we 
have to educate men to understand how to handle 
the new structure on account of its peculiarities. 
The fact that an arc dynamo, when it has its cir- 
cuit interrupted, will not give the rise of voltage 
which the continuous dynamo gives has been 
known for a long time. 
The point of flashing was admirably brought 
out inthe paper. The moment you begin to 
open the circuit of a machine it is the same thing 
as overluading, that is, you are putting in a high 
resistance. The arc follows, amounts toso many 
ares put in resistance. The potential, on account 
of the self-induction of the wire coils, at once be- 
gins to rise with the attempt to hold a diminished 
current. If at that moment the commutator, 
owing to its arrangement and construction, 
flashes over, arcsacross from one side to another, 
you have removed the k. M. F. of the armature, 
and if the machine, as is often the case, has a 
copper band in the field poles, then we have an 
inductive circuit parallel with the field winding 
which takes out the inductive E. M. F. from the 
field coils, and it is not surprising that there 
should not be a great rise in a case of this kind. 
Long ago the natural practice was that when we 
ruptured the circuit of the open coil the flashing 
did not extend any great distance, but it was a well- 
known fact if you had a close coil the circuit of 
flash was much longer. 

Mr. Townley— There is one phase of the ques- 
tion which I should Le glad to have the opportu- 
nity of stating to the members. It has been my 
fortune to be in a position where the demand for 
large units for lighting has been heard from 
very quickly, and I can confirm Mr. Hamill in 
his statement that the pressure is very strong for 
large units for arc lighting. The reason why arc 
lighting machines seem to have been made small 
for so long a time is possibly not easy to answer, 

but it may be found in the fact that until very 
recent times it bas been very difficult to in- 
sulate for the corresponding potentials. Look- 
ing at the problem of furnishing a large number 
of arc lights to a community, from one of our 
central stations, it is evident that if the conditions 
were not so severe as to render it otherwise it 
would be advisable not only to use a machine as 
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large as 100 or 125 lights, but in fact machines of 
larger capacity and insulation, of one, two or 
three thousand arc lights. We should manifestly 
have, if possible, units of larger capacity than 
125 lights, and when we get down to 60, 75 or 80 
lights the objections are greater. In some cases 
there have been established stations of units of 
two, three or four hundred lights in one machine, 
this being done, however, by the use of constant 
potential in place of constant current machinery. 
This is necessitated, apparently, by the use of 
alternating currents, and it possibly has not been 
brought into more general use on account of the 
lack of success in starting and operating the al- 
ternating current arc lamps. Atthe present time, 
however, that objection can hardly be said to ex- 
ist, and the fact that they are now operating sta- 
tions of considerable size using this system, 
practically demonstrated the success of it and is 
worthy of consideration. Of course with the in- 
troduction of the alternating lamp, and the 
ability to run power from apparatus of this char- 
acter, there is a great point to be gained in large 
cities, particularly where underground work is 
necessary, when we can supply incandescent and 
arc lighting and power, in fact all classes of ser- 
vice, from the same unit; and if that unit be a 
large unit, we can take advantage of the best 
economy in steam practice und the higher 
efficiency in dynamo construction. It seems to 
me that the development is bound tobe in future 
along the lines of these larger units and that as 
the electric lighting public, men who have their 
money and interests involved in this industry, 
come to know that this system is a profitable 
one, successful commercially and acceptable to 
municipalities, it is bound to be a very prominent 
factor in our interests hereafter. 


Cathode Rays. 


At a recent meeting of the Société Francaise 
de Physique M. de Kowalski read a paper on the 
conditions necessary for the production of 
cathode rays. Starting from an experiment due 
to Goldstein, in which in a vacuum tube having 
a constriction at its middle it is found thatthe 
cathode rays are formed not only at the negative 
electrode, but also at the constriction, the author 
has made several experiments, using tubes of 
different shapes. He finds that wherever the 
electric: discharge is sufficiently dense, as near 
the electrodes, or in a capillary tube joining the 
two parts of a vacuum tube, cathode rays are 
produced. These rays are propagated in straight 
lines, are deviated by a magnet, and produce a 
bright patch where they strike the glass. The 
author has also succeeded in obtaining cathode 
rays in a tube without electrodes. Thistube had 
somewhat the shape of an elongated hour-glass, 
and was placed alongside a discharger, through 
which Tesla currents” were passed. Under 
these circumstances cathode rays are produced 
at either end of the capillary tube forming the 
central part of the vacuum tube. M. de Kowal- 
ski concludes from his experiments: (1) that 
the production of cathode rays is not connected 
with the disintegration of metallic electrodes in 
a rarefied gas; (2) that these rays are produced 
wherever the density of the discharge is suffi- 
ciently great; (8) that the direction of the rays 
is the same as that of the lines of flow of the cur- 
rent at the point where they are produced, and 
that they are propagated in the opposite direction 
to that in which positive electricity is supposed 
to flow. 


Some years ago Prof. Ayrton pointed out that 
in the lead cell, ‘‘in consequence of its being 
slightly warmer than the air during charging 
and discharging, there isa loss of energy from 
radiation and convection equal to about 17 per 
cent. of the energy put into the cell.” 
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THE TWO-PHASE SYSTEM. 


To the Editor of ELECTRICITY. 

DBAR Siz: In an editorial in your issue of April 10 you 
say in reference to the new Westinghouse shops: Aside. 
from all this, these new works undoubtedly constitute the 
most complete electrical shops in the world of any kind, 
and the only ones using the two-phase currents for all 
operations.” As to the first part of this statement it is a 
matter of individual judgment and we have no comment 
to make: but we are certainly astonished at the latter 
part, as areference to your own files would prove its in- 
accuracy. Our shops have long been operated by two- 
phase currents, and entirely so. There is not even a tem- 
porary use of direct current for elevators and cranes. The 
whole work is done by two-phase currents. Neither is our 
apparatus of such pecullar design that it can be operated 
only at an abnormally low frequency. All the apparatus 
in sur shop is supplied from the central station of the town 
by a generator using the standard frequency of 16,000 al- 
ternations, It Is not necessary for us to limit ourselves, 
therefore, saying that our apparatus could also be used 
at Niagara. It can be used in connection with any central 
station and is being used in connection with many. We 
are surprised above all that you should undertake to de- 
cide the legal question as to the right to use two or three- 
phase currents for transmission purposes. Surely an anti- 
monopoly journal need not start in to create a monopoly 
in advance of the decision of the courts. Had these state- 
ments appearedin a journal known to be biased or to be 
affected editorially by Its advertising columns we should 
have passed them over in silence as of no importance. In 
the militant advocate of fair trade, however, they carry 
weight. We trust that, your attention having been called 
to their erroneous nature, in your usual spirit of fairness 
you will rectify them. JOHN F. KELLY. 

Stanley Electric Manufacturing Co., Pittsfield, Mass. 


[We thank Mr. Kelly for correcting us in mak- 
ing too sweeping a statement, as the Westing- 
house shops are not the only ones using the two- 
phase currents for all operations.“ 

More than a year ago ELECTRICITY published a 
comprehensive write-up showing the application 
of the S. K. C. two-phase system in the Stanley 
works at Pittsfield, which, we believe, was the 
first extensive installation, and which has worked 
with perfect success. We regret the overstate. 
ment, which was purely inadvertent. 

In regard to our remarks as to the legal ques- 
tions involved, we made no attemrt to anticipate 
the decisions of the courts, discussing merely the 
Westinghouse and Monocyclic systems, as a care- 
fal reading will show. We stated, what we knew 
to be a fact, that the G. E. people had acknowl- 
edged their Monocyclic system to be an infringe- 
ment of the Tesla patents.) 


THE ELECTROPOISE. 


To the Edttor of ELECTRICITY. 

DEAR SIR: Your recent attacks on electro-medical 
frauds have been very interesting to me, and I congratu- 
late you on your success In showing up the periodicals 
which are willing to lend themselves to the furtherance 
of such schemes. In your issue of April 10 you print in 
large type the names Of three religious journals which de- 
serve credit. Among these is the Outlook, which you state 
withdrew the advertisement after your expose. Now I 
have before me a copy of the Outlook, bearing date of 
March 90, 1895, in which is a one-third page advertisement 
of the Electropoise. Jf Iam not mistaken, I have alsoa 
still later copy at my home which also contains this adver- 
tisement. This is certainly later than your exposition of 
the fraud. and I dislike to see any injustice done to the 
Outlook, 80 I put you in possession of these facts that you 
may make a proper apology for giving the Outlook a place 
with the sheep when it belongs with the goats. Yours 
very truly, CaLVIN P. H. VARY. 

Banting House of Vary & Sleight, Newark, N. Y. 


[We do not scan the advertising pages of the 
Outlook every week, confining our attention 
chiefly to the comments of the Rev. Dr. Lyman 
Abbott. Our statement that the paper had dis- 
continued the advertisement of the Electropoise 
was made upon the supposition that Mr. How- 
land, the publisher of the Outlook, told us the 
truth when he stated, after the publication of 
ELECTRICITI's first exposé of the Electrepoise, 
that while he was personally inclined to believe 
in the Electropoise, he wanted to hold the adver- 
tising department of the Outlook up to the high- 
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est standard, and should not accept the adver- 
tisement again. We regret to know that the 
theory of Christianity as preached in the pulpit 
of Plymouth Church, and afterwards through 
the columns of the Outlook, is not practised in 
the business department of that journal. 

For a journal to assist in the promotion of a 
gross swindle, and to accept the money of the 
swindler as a consideration for that assistance, 
precludes the possibility of such journal, or the 
clergyman conducting it, doing successful mis- 
sionary work among those who know the facts, 
and there are thousands, 

We may add that we have the names and ad- 
dresses of six members of Plymouth congrega- 
tion who state that they were humbugged out 
of the price of an Electropoise through seeing it 
advertised in the Outlook some months ago. 
—EDp. ] 


Heat Imparted by the Electric Light. 


A French contemporary, the Moniteur Indus- 
triel, states that Capt. Exler, of the Austrian 
army, has found that a 16 o. P. incandescent 
lamp gives off a maximum temperature of 94 
degs. C., and a lamp of 25 o. P. 101 degs. C. Two 
lamps placed in a wooden receptacle yielded a 
temperature of 215 degs. C., decomposing explo- 
sives such as gunpowder, ecrasite, pyroxyline, 
etc., but without exploding them. The recepta- 
cle having been filled with water, the latter be- 
came in a state of ebullition at the end of fifteen 
minutes. In case of the breakage of the lamps, 
the powder and pyroxyline do not ignite, but this 
is not the case if an explosive gaseous mixture is 
present. 
precautions cannot be taken, notwithstanding 
the use of electric lamps, which, whilst reducing 
the danger of an explosion, do not completely 
remove that danger. From the experiments 
made, it is held that the solution of the problem 
does not in any way lie in the employment of a 
double bulb with an intermediate closed space 
filled with air or water. The heating of the 
water would be avoided by the use of a reservoir 
having double communication with the external 
envelope, an arrangement by which would be 
established a continuous current, and which 
would allow of the cooling of the water. But in 
order that the latter may be sufficient, the vol- 
ume of water necessary would render the 
arrangement heavy aud cumbersome, and the 
method is consequently not practical. A rational 
solution for the lighting of places where gas or 
explosive materials are present seems to be, ac- 
cording to the captain, simply in arranging the 
incandescent lamp in a glass cylinder closed at 
both ends by means of metallic cloth; the cur- 
rent of air would freshen the bulb, and the 
slight heating of the air passing out would not 
be detrimental. Incase of the breakage of the 
bulb, the combustion of the filament would pro- 
duce at most only a small internal explosion, as 


in miners’ lamps, incapable of transmitting fire 
outside.— Electrical Engineer (London). 


Prof. J. C. Bose, of Calcutta, has just suc- 
ceeded, says the Indian Engineer, in reproduc- 
ing signals in the form of light, sound and other 
phenomena without any connection between the 
transmitting and receiving stations: even solid 


walls have not interposed any obstacle to the 
ransmission of these signals. 


Personal. 


Mr. R. L. Weithas, who has so long and 
efficiently arranged the advertising pages of the 
Electrical World, has severed his connection 
with that journal. Mr. W. has acquired an in- 
terest in Burrelle’s Press Clipping Bureau, West- 


ern Union Building, of which he wil] become 
secretary and manager. What is the Electrical 
World’s loss will be Burrelle’s gain, and we con- 


The captain points out that too many 


gratulate the latter upon the acquisition of the 
services of a gentleman at once so capable and 
80 well known to the newspaper fraternity. 


The ‘‘ Street Railway Gazette” Sold to Mr. 
W. J. Johnston. 

The following announcement, which is official, 
will come in the neture of a surprise to many of 
our readers: 

The Street Ra tiway Gazette, with all its assets, has been 
purchased by Mr. W. J. Johnston and will hereafter be is- 
sued each week from Mr. Johnston’s office, 268 Broadway, 
New York. Mr. Clarence E. Stump, general manager of 
the paper, and Mr. J. W. Dickerson, the editor, will still be 
connected wi.hit. The Gazette is the only weekly street 
railway journal in the world. It was established in 1886 
and for the first six years was published monthly, but 
since 1892 has been issued every week. Asa result of the 
change in ownership it is announced that some modifica- 
tions will be made in the Gazette. The size of the page 
will be slightly reduced and the number of pages consid- 
erably increased. The reading articles will be by practi- 
cal men for practical men and while technically accurate 
will be written in plain and simple language. More illus- 
trations will be used than formerly, and the effort will be 
to make the paper in every way a worthy representative 
of the activity and enterprise and progressiveness charac- 
teristic of the street railway business. 


SOCIETY NEWS. 


American Institute of Electrical Engineers. 


The regular monthly meeting of Council was 
held at 26 Cortlandt street, New York, April 17. 
The following associate members were elected: 


James C. T. Baldwin, Chicago. III.; Francis Elliott 
Cabot, East Milton, Mass. S. B. Fortenbaugh, Madison, 
Wis.; W. C. Harris, Jr., Birmingham, Ala.; G. H. Jones, 
Iquique, Chili; Charles LeBlanc, Paris, France; Wm. E. 
Lindsay, East St. Louis, IIl.: Paul N. Nunn, Telluride, Col.; 
George Herbert Winslow, Pittsburg, Pa. 


The following associate members were trans- 


ferred to full membership : 

Albert Schmid, Pittsburg, Pa.; Omenzo G. Dodge, Wash- 
ington, D. C.; Charles Ashley Carus-Wilson, Montreal, 
Can.; James A. Lighthipe, San Francisco, Cal; Arthur Ed- 
ward Childs, Philadelphia, Pa.; John Waring, Ovid, N. Y.; 
W. L. Puffer, Boston, Mass.; H. J. Ryan, Ithaca, N. Y. 


Mr. George A. Hamilton was elected treasurer 
for the unexpired term of the late treasurer, Mr. 
George M. Phelps. 

At the meeting of the Institute in the evening 
Presideut Houston officially announced the 
death of Treasurer Phelps with fitting remarks 
regarding his services in behalf of the Institute. 

Mr. W. J. Hammer, chairman of the special 
committee appointed by the Council, made the 
following report which was accepted with a rising 


vote: . 

The Council of the American Institute of Electrical En- 
gineers, desiring to express its sense of the loss to the 
Institute in the death of George May Phelps, at Its meet- 
ing held Wednesday afternoon, April 17, 1895, at the In- 
stitute headquarters, appointed a special committee of 
three to draft suitable resolutions, which the undersigned 
as committee respectfully present herewith: 

Resolved, That in the deatu of George May Phelps the 
Council has suffered the loss of an energetic, faithful and 
capable member andthe Institute a most efficient officer: 
one who was constantly striving to uphold the standard 
of its work, one who was ever watchful of its welfare. In 
his disinterested efforts to serve the Institute he brought 
to bear upon its deliberations his keen perceptions, intel- 
lectual ability and eminent force of character. 

Resolved, That a copy of this resolution be suitably en- 
grossed and framed and presented to Mrs. George W. 
Graham, his daughter and the sole surviving member of 
his family. WILLIAM J. HAMMER. 

JAMES HAMBLET. 
RALPH W. POPE. 

A paper by Prof. E. J. Houston and Mr. A. E. 
Kennelly, upon Resonance in Alternating Cur- 
rent Lines,” was read by Mr. Kennelly and dis- 
cussed by Mr. Bradley, Dr. M. I. Pupin and 
Prof. A. G. Webster. 

A paper was also read by Prof. W. A. Anthony 
on *' Underwriters’ Rules,” which was discussed 
by Messrs. Hammer, Leonard, Woodbury, Jenks, 
Holmes, Mailloux, Ayers and Hamblet. A com- 
munication from Mr. Fremont Wilson was also 
read. 

On account of the lateness of the hour the final 


discussion of the paper was laid over until next 
meeting. 
The Brooklyn Electrical Society Outing. 


The first anniversary dinner and ‘Trolley 
Ho” party of the Brooklyn Electrical Society 
will be held on Thursday evening, April 25, at 
the Albemarle Hotel, Coney Island. The large 
„Trolley Ho” car of the Coney Island and 
Brooklyn Railroad has been chartered for the 
occasion and will leave the power house at 
Smith and Ninth streets, Brooklyn, at 7:45 P. M. 
The car will be handsomely decorated and the 
oue hundred and odd members will show the 
residents along the road what lusty lungs the 
one-year old organization has developed in its 
brief existence. 


Artificial Diamonds Manufactured by an Electrical 


Process. 

An interesting lecture was delivered Tuesday 
evening, April 16, before the members of the 
Brooklyn Electrical Society, by Edward Durant, 
on Electricity as Applied to the Manufacture 
of Artificial Diamonds and Rubies, Aluminum 
and Electric Gas.” 

Mr. Durant gave several practical illustra- 
tions and experiments, among which were the 
manufacturing of artificial diamonds, as follows: 
Common granulated sugar was put ina jar, on 
which sulphuric acid was poured. From this a 
pure carbon arose, and that, with the use of an 
electric current of great heat, gave a orystal- 
lized carbon. This carbon proved to be the 
diamonds. 

The next experiment was that of making 
‘* Acetylene ” gas. 


Columbia College Lectures. 


Prof. Lieber gave a very comprehensive re- 
view of the development of the electric railway 
in his lecture on that subject at Columbia Col- 
lege on Thursday evening last. In considering 
the efforts made in storage battery traction, he 
gave it as his opinion that this method is not at 
all practicable. The Love conduit is giving satis- 
factory service in Washington, D. C., and it was 
the belief of the lecturer that this form of trac- 
tion would shortly be perfected. In the applica- 
tion of electric power to high speed passenger 
service on steam roads Prof. Lieber was positive 
that the electric motor will soon supplant the 
steam locomotive. 


General News. 


What is Going on in the Electrical World. 


Montpelier, Ohio.—This town has voted to 
put in waterworks and an electric light plant. 


Tiffin, O.— The sale of the Tiffin and Fostoria 
and Tiffin electric roads, advertised for the 15th 
inst., was postponed. 


Louisville, Ky.—The Dinkey line, connecting 
Louisville with NewAlbany and Jeffersonville, is 
to be converted into an electric system. 


Albany, N. Y.—F. R. Barnes has asked the 
common council for permission to construct an 
electric railway line in this city. 


Madison, Wis.— D. C. Jackson and C. M. Con- 
radson have recently brought out a line of electric 
motors and dynamos and are meeting with suc- 
oess. 


Windom, Minn. — This place will soon have a 
special election for the purpose of voting on is- 
suing bonds for a system of waterworks, sewer- 
age and electric light. 


Hackensack, N. J.—The Hackensack Gas 
Company has purchased the Edison electric 
lighting plant, and will now control both the gas 
and electric lighting. 


South Bend, Ind.—The Interstate Power 
Company has asked the council for permission 
to erect poles and wires for electric lighting, 
heating and power. 
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Cottage City, Mass. The Cottage City street 
railway has been sold to a syndicate of which 
Josiah Quincy, of Boston, is president, and will 
be equipped with electricity. 


Arlington, Mass.—The electric lighting com- 


mittee are obtaining estimates on a municipal 


plant. Many of the business men favor buying 
the plant of the Somerville Company. 


South Haven, Mass. This town is to have an 
electric lighting plant, and a committee has been 
appointed to advertise for bids; $10,000 has been 
appropriated. Mr. H. Zeedyk is a member of the 
committee. 


Newcastle, Wyo.—The city, couccil is making 
preparations to put in an electric light plant here. 
Plans are about completed and it is expected 
that work on the plant will be begun in a short 
time. \ 

Saginaw, Mich.—If the Legislature gives the 
authority to our city council to expend $100,000 
in erecting an electric lighting plant, this city 
will soon enjoy the municipal system of public 
lighting. 

Connersville, Ind.—The city council has de- 
cided to put in a municipal electric light plant to 
cost from $12,000 to $20,000. The council re- 
fused to submit the matter to a vote of the 
people. 

Baraboo, Wis.—Eastern capitalists have pre- 
sented a petition to the council asking for a 
franchise to construct an electric railway from 
Devil’s Lake to Kilbourn City, a distance of sev- 
enteen miles. 


Auburn, N. Y.—The city attorney has been 
directed to prepare an act to be sent to the Legis- 
lature authorizing this city to build and control 
an electric lighting plant, if a majority of the 
electors so vote. 


Enterprise, Miss. —S. H. Gelheman, of Spring- 
field, Ill.. and L. B. Bradley have applied to the 
mayor and board of aldermen for a franchise to 
erect an electric light plant and for an electric 
street railroad franchise. 

Mound City, Mo.—The proposition granting 
the Mound Oity Electric Light and Power Com- 
pany a franchise for twenty years for an electric 
light plant in Mound City has been voted upon 
and carried almost unanimously. 


Versailles, Ky.—T here is now prospect of 
Versailles being lighted by electricity again soon. 
The city council have approved specifications for 
their proposed plant and have notified several 
electric manufacturers to submit bids. 


Brazil, Ind.—The representative of a Chicago 
house has been in the city recently conferring 
with the management of several of our coal com- 
panies with a view to putting in electric power 
for operating the machines in the mines. 


Wilmington, Del.— Nathan Snellenburg & Co., 
of Philadelphia, are having plans made for a 
handsome store in Wilmington. It will be 
equipped for electric lighting and with all ap- 
proved appliances, elevator, freight lift, etc. 


Savannah, Ga.—Judge Speer -of the United 
States Court has placed the City and Suburban 
Railway of Savannah in the hands of Col. John 
Sorevin as receiver. The road includes seventeen 
miles of electric railway in and outside the city. 


Des Moines, Iowa.—Financial and real estate 
men here are planning for an electric railway line 
to Indianola. It is said that articles of incorpo- 
ration of a company to build the road will soon 
be filed. The line would be eighteen miles long. 


Bellefontaine, 0.—The new city council has 
decided to issue fifteen $1,000 bonds for the pur- 
pose of lighting the city with electricity, the 
bonds having been voted at the late election. 
The work of putting in the plant will be speedily 
pushed. 

St. Louis, Mo.—The Kirkwood Electric Rail- 
way Company has asked the court for permission 
to increase its capital stock to $300,000, and will 
issue bonds for that amount, the proceeds of 
which will be used for the construction of the 
proposed railway. 

Lockport, N. ¥.—The common council ha 
voted at last to accept the proposition made by 
Charles A. Johnson, of New York, to finish the 
construction of the electric street railway here. 
Concessions were made that did away with all 
features objectionable to either side. 


Milwaukee, Wis.—The contract for the heat- 
ing and electric light plant for the new city hall 
building has been awarded to the Western Elec- 
tric Company of Chicago, whose bid was $25,408. 
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The Cassidy & Son Manufacturing Company, of 
bed York, wil] furnish the gas and electric light 
xtures. 


West Chester, Pa.— The contractor hasstarted 
work on the eleven miles of trolley road between 
Cobb’s Creekand Castle Rock. The road is being 
built by the West Chester and Philadelphia Turn- 
pike Company. The line when completed will 
the West Chester a direct trolley line to Phila- 

elphia. 

Indianapolis, Ind.—Arrangements are in 
progress here for the organization of a new elec- 
triclight company whose field will be the suburbs 
outside of the city lines requiring wires to be 
placed underground. Leon O. Bailey is the 
attorney for the company, which includes several 
local capitalists. 


Omaha, Neb.—The proposed electric railroad. 
between Fremont and this city will require an 
investment of $300,000, and at Col. J. H. Pratt’s 
suggestion, a thorough canvass will be made in 
Omaha and Fremont and along the route to as- 
certain what amount can be raised from the 
friends of the scheme. 


Richmond, Va. The sub-committee on streets 
have received propositions from Capt. Pizzini 
and from Martin & Pendleton, of Richmond, and 
E. A. Catlin, representing New York parties, for 
building an electric railway on Broad street. 
Mr. Catlin estimates that the work he proposes 
will cost $400,000. 


Marietta, Ga.—The entire plant and franchise 
of the Marietta Electric Light Company areto be 
sold under foreclosure proceedings on May 7, 
prox. The plant consists of a 35 light Brush aro 
machine, a 600 light incandescent machine, a 70 
H. P. high speed Ball engine, a 80 m. P. high speed 
Ball engine and three 36 m. P. boilers. 


Baltimore, Md.—The Baltimore and Ohio 
Railroad Company have decided to put the Belt 
Line Railroad to use as soon as the overhead . 
electric work is completed in the tunnel. It 
will probably be two months before the electric 
locomotives to be eventually used in the tunnel 
to push the trains will be ready for service. 


Hornellsville, N. ¥Y.—There is a plan on foot 
here which may result in giving Hornellsville 
cheap electric power for manufacturing purposes. 
The scheme is to construct a dam across Cana- 
cadea Creek, between this city and Almond, by 
which 1,000 horse power could be easily pro- 
duced to be transformed into electrical power. 


Auburn, Me.—The new line of electric road 
to be built from East Auburn to Turner will be 
seven miles long and will start in Auburn from a 
point near the terminus of the Lewiston and 
Auburn Horse Railroad Company. The capital 
stock of the company is $50,000. F. W. Dana, 
H. W. True and N. Q. Pope are the prime 
movers. 


Buffalo, N. T.— The growth of street railroad 
traffic in this city in five years has been remark- 
able. In 1889 the company carried some 14,000,- 
000 people. In the year ending December 31, 
1894, 42,506,603 passengers rode on the cars of 
the Buffalo railways, an increase of 300 per cent. 
Electricity is now the motive power for the en- 
tire system. 


Exeter, N. H.—Ata meeting of the incorpo- 
rators of the Exeter street railway last week an 
option on the charter was unanimously voted to 
G. Ward Cook, of Haverhill, until July 1 next. 
If by that time a beginning has been made or 
satisfactory assurance of immediate construction 
given, the incorporators will give Mr. Cook cun- 
trol of the franchise. 


McKeesport, Pa.— Application has been made 
for a charter for the Monongahela Traction Com- 
pany to operate an electric railway from Pitts- 
burg to Greensburg via McKeesport. The com- 
pany will be capitalized at $1.000,000, although 
the charter only applies for $5,000 capital. Allen 
D. Wood, John F. Davitt, L. G. Woods, Richard 
Fickling and J. Harper Adams are the applicants 
for the charter. 


Ottawa. Ont.—The International Radial Rail- 
way Company will make application at the next 
session of the Dominion Parliament for incorpo- 
ration. The company proposes to build electric 
railway lines in various partsof Western Ontario; 
to operate barges and steamships between ter- 
minal points of the railway on lakes Erie and 
Ontario and ports of the United States; to acquire 
or enter into other arrangements with electric 
railways now in operation and with the Canadian 
Pacific Railway and the Canada Southern Rail- 
way or New York Central Railway, and to build 
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works to generate electrical energy for heat, 
light, power and other purposes, and to distrib- 
ute the same. 


Athens, Ga.—The Athens Railway Company 
have made arrangements to remove the plant 
used in operating their electric railway to 
Mitchell’s Bridge on the Oconee River where 
they have purchased a water power which can 
be developed to give 800 m. P. This will be em- 
ployed in operating a generating plant capable of 
furnishing motive power for their road and sup- 
plying all the electricity needed in the city for 
lighting and manufacturing purposes, 


Brooklyn, N. ¥.—The new trolley regula- 
tions for Brooklyn make it necessary to have an 
indicator in every car in full view of the passen- 
gers so that the speed at which the car is running 
at any moment may be known; they fix the rate 
of speed at six miles within a mile and a half of 
the city hall, and require safety fenders to be 
attached to the front platform of every car. 
Fourteen inspectors will be appointed to see that 
the law is enforced. 


Knoxville, Tenn.—The city council has 
agreed upon a bill to be presented to the Legis- 
lature giving Knoxville the right to establish and 
maintain an electric light plant. Investigations 
have Jately been made of the water powers at- 
tainable, and if the bill is passed it is probable 
that the plant will be erected at some distance 
from the city at the point selected as the best for 
the purpose of producing electricity by water 
power and transmitting it to the city. 


Ukia City, Cal.—The Democrat says: ‘‘While 
at Cloverdale last week we learned that a ocom- 
pany of capitalists have appropriated the water 
power along Sulphur Creek, near that town, and 
intend putting in a dam with the view of obtain- 
ing sufficient power to generate electricity for 
the entire county of Sonoma. The company has 
already leased a site for the dam and will con- 
mence operations at an early date.” 


Columbia, Pa.—A new electric railway is pro- 
jected to extend from Columbia to Mt. Joy by 
way of Ironville. The section between Colum- 
bia and Ironville is to be finished by the middle 
of July. The officers of the company, all Phila- 
delphians, are as follows: President, James L. 
Hetherington; treasurer, Walter N. Boyer; di- 
rectors, William A. Brazell, Casper ker, 
Benjamin I. Wagner, Robert Armstrong, Col. F. 
P. Boyer and Col. George W. Bratton. 


New Orleans, La.—The city council has passed 
the ordinance granting to E. M. Hudson and 
others the right to construct, operate and main- 
tain a system of electric street car lines in this 
city, embraced in five franchises and reaching 
out to all points in the city.—The ordinance to 
authorize the Orleans Street Railroad Company 
to build an electric power-house in the square 
bounded by Decatur, North Peters, Marigny 
and Elysian Fields streets has been favorably 
reported to the council. 


Niles, Mich.—The Interstate Power Company 
of Michigan and Indiana has been formally or- 
ganized. Fred E. Lee. of Dowagiac, is presi- 
dent; R. D. Dix, Berrian Springs, vice-president; 
J. O. Becraft, Dowagiac, secretary and treasurer. 
An immense dam will be built directly on the 
State line to transmit power for an electric line 
from South Bend to Niles, and probably through 
Berrian Springs to St. Joseph. The company 
will also manufacture electrical supplies and sup- 
ply power to others for manufacturing purposes. 


Tampa, Fla.—The Consumers’ Electric hs 
and Street Railway Company have purch a 
water site on the Hillsborough River known as 
the Herndon Shoals and intend to build a rock 
dam there. They will erect a power-house at 
the shoals and place their new machinery in it. 
They expect to develop sufficient water power st 
that point to operate their dynamos at all seasons. 
and will furnish electricity for the operation of 
ae road and for power and lighting in the 
city. 

Seattle, Wash.—The election of officers of the 
Union Illumination Company, as the Union Elec- 
tric Company and the Seattle Gas and Electric 
Company are known since the consolidation of 
the concerns a few days ago. has taken place. 
with the following result: President, C. P. Stone; 
vice-president, Maurice MeMicken; secretary, 
L. A. Turner; treasurer, E. C. Kilbourne. Mr. 
Kilbourne is general manager of the concern; 
John Mather, late manager of the Seattle Gas 
and Electric Light Company. is superintendent 
of the gas department, and A. L. Hawley, of the 
Union Electric Company, is now superintendent 
of the electrical department. 
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Elkhart, Ind.—Arrangements are now being 
made to begin work on the new Indiana Electric 
Railway. The road is to start from Elkhart and 
run as far as Plymouth, a small town south of 
South Bend, where it will join on the new Chi- 
cago electric line, which is now being built. The 
road from Plymouth to Elkhart will probably be 
finished in a short time. The power will be ob- 
tained from the St. Joseph River dam, on the 
Michigan and Indiana line, which is now in 
course of construction. An electric line from 
South Bend to Niles is to be built this year and 
another road from South Bend to Mishawaka is 
now nearly finished. The power will all be ob- 
tained from the St. Joseph River dam; besides 
this the dam is to supply several other cities and 
towns in Michigan and Indiana. 


Niagara Falls, N. Y.—The second of the 
great Westinghouse dynamos is being put to- 
gether at the power house of the Cataract Com- 
pany.—The contract for the construction of 
seven miles of double track electric road from 
Niagara Falls to Lewiston, through the Niagara 
gorge, has been let to Craig & Tench of Buffalo 
by the Niagara Falls and Lewiston Electric Rail- 
way Company. The tracks will be ready for 
operation by July 1. Open cars 34 feet long and 
seating sixty people will be used in summer.—The 
final test in connection with the monster 5,000 E. 
P. dynamo already set up in the power house of 
the Cataract Construction Company was made 
on the 16th instant, when the huge machine was 
ran for the first time toits fullest capacity, which 
means 250 revolutions to the minute. The test 
was an unqualified success, for the great machine 
worked with clock-like precision and regularity, 
and not a hitch ocearred. 


Telephone and Telegraph. 


The King-Price Telephone Company have just 
completed a line which connects Wesson, Beaure- 
gard, Hazlehurst and Martinsville with Crystal 
Springs, Miss. 


J. H. Theobald, the general manager for Wis- 
consin of the Strowger automatic telephone, states 
that his company expects in a short time to be 
able to supply telephone facilities to 10,000 sub- 
scribers in Wisconsin at $20 to $25 a year. 


The Milwaukee Journal states that I. B. Reid, 
editor of the Appleton Post, has purchased an 
interest in the new Standard Telephone Com- 
pany, and may become manager of the branch 
company in Wisconsin. 


Capt. J. Hardwick Jackson has secured a 
franchise from the city council of Augusta, 
Ga., to establish and conduct a telephone ex 
change in that city. Mr. Jackson's compan 
will be known as the Interstate Telephone and 
Electric Supply Company. 


Omaha, Neb., is yearning for a new telephone 
company to come in and cut the rates of the 
company now giving service there at $5 a month. 
The business district of Omaha wants a $8 a 
month rate and $2.50 for each additional] ’phone, 
says a business man in one of the papers. 


The Chicago Telephone Company has reduced 
ita rates to about 50 per cent. of its former 
charges. It has 11,000 subscribers in Chicago 
and the nearby suburbs, 8,000 of them residen- 
tial. The company has arranged twenty-five 
circuits on the North Side to put in practical 
operation a service for placing two or more 
telephones on the same wire. 


A representative of the Harrison Telephone 
Company who has been at Owensboro, Ky., tak- 
„ makes a very encouraging re- 
port. 


The Mutual Telephone Exchange at Lincoln. 
Neb., has now 154 instruments in use and ex- 
pects to increase the number to 200. 


The citizens of Auburn, Neb., have organized 
a telephone company with an authorized capital 
of $5,000. The directors are J. W. Kerns, 
Thomas W. Eustice, George W. Cornel, Church 
Howe, J. S. Stull. The company proposes to 
advertise for bids for constructing a first class 
system of telephones for the use of the citizens. 


The Cranford Mutual Telephone Company has 
filed articles of incorporation at Elizabeth, N. J. 


G. E. Paine has been appointed general man- 
ager at Chicago of the Postal Telegraph Cable 
Company, vice F. G. McCurdy. 


An application for a charter for the Citizens’ 
Telephone Company of Chattanooga, Tenn., has 
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been filed by F. I. Stone, W. D. Carswell, T. R. 
Preston, H. C. Abercrombie and Wm. K. Stone. 
The objects of the company as stated are the 
purpose of manufacturing electricity for tele- 
phoning purposes, and of building, equipping 
and conducting a telephone exchange, and other 
business incident to the purposes mentioned.” 


J. P. A. Anderson has asked the council of 
Madrid, Iowa, for a franchise for telephone, 
electric light and waterworks plants. 


Dr. D. P. Fahrney, of Frederick, proposes to 
build a telephone system in Hagerstown, Md., if 
proper encouragement is given by the citizens. 


The Board of Commerce of Youngstown, O., 
at a meeting on the 15th inst., resolved that un- 
less the Bell Telephone Company reduced its 
rate to $24 per year for residences and $80 for 
offices the board would request council to grant 
a franchise to a new company at these rates, to 
be secured by a five-year contract. 


W. E. West will erect a telephone exchange at 
Milledgeville, Ga. He has already about seventy- 
five subscribers. 


The Anthracite Telephone and Supply Com- 
pany has ordinances for right of way before the 
town councils of Centralia, Ashland, Shenan- 
doah, Girardville and Mahoning City, Pa. 


The New York and Philadelphia Telegraph and 
Telephone Company has filed articles of incor- 
poration with the county clerk at Jersey City. 
The company has a capital stock of $15,000. Its 
incorporators are Edward P. Meany, of Newark; 
Melville Egleston, of Elizabeth, and Alfred E. 
Holcombe, of New York. The object is to erect a 
telegraph and telephone line from New York to 
Philadelphia. It will pass through Hudson, Es- 
sex, Union, Somerset, Middlesex, Monmouth and 
Mercer counties in New Jersey. Its principal 
Office will be in Jersey City. Work of construc- 
tion will be commenced at once. 


The Clinton Telephone Company, of Clinton, 
Tenn., has been fally organized, with Dr. R. K. 
Medaris as president and general manager. The 
company has twenty instruments in operation. 


The president of the Oregon Telephone Oom- 
pany, at Portland, Ore., promises a substantial 
reduction in charges on the 1st of May. 


There isa planon foot to connect adozen small 
cities and towns with Americus, Ga., by telephone. 
The towns include Smithville, Sumter, Bron- 
wood, Dawson, Weston, Shellman, Richland, Par- 
rott’s, Preston and Plains, thus making a com- 
plete circuit. 


The commercial exchange at Goshen, Ind., has 
traneferred its telephone franchise to George M. 
Beers, of Fort Wayne, who will adopt the An- 
thony, a comparatively new telephone, placed 
upon the market since the expiration'of the Bell 
patents. 


S. P. Walmsley and others have applied to 
the New Orleans city council for a franchise. In 
their application they say they ‘‘have no interest, 
direct or indirect, with any person or concern 
residing outside of the city of New Orleans; that 
they propose to inaugurate a home enterprise, to 
be in the hands and under the control of our 
own people; that they have not opened negotia- 
tions with any one whatsoever regarding the pur- 
chase of telephones or the use of any particular 
device, or the sale or transfer of the franchise 
which is asked to be granted; that the best in- 
struments which can be obtained are to be used, 
and that the service will be superior to any here- 
tofore given to the people of New Orleans.” 


An ordinance has been prepared by the board 
of works of Indianapolis and submitted to the 
council requiring all telephone, telegraph and 
electric light wires to be placed underground 
within the limits of a square mile bounded by 
North, East, South and West streets. Sewers 
may be used for conduits.—The board has noti- 
fied all the companies whicb propose to carry on 
a telephone exchange business to send samples of 
their instruments to the office of the board for 
examination by an expert. The companies noti- 
fied are the Phoenix, Gamewell, Central Union 
and Cushman. 


The Phenix Mutual Telephone Company has 
been granted permission to erect poles and string 
wires in Bayonne, N. J 


A lawyer in New Jersey, wishing to attend a 
sale of real estate went to Bridgeton, only to find 
that the sale was just beginning at Vineland, 
twelve miles away. Nothing daunted. he went 
to the telephone, put in his bid by its means and 
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captured the property. Then he took the next 
train and signed the necessary papers. 


In Albany, N. Y., there is a movement on foot 
looking to the establishment of a local company 
to compete with the Hudson River Telephone 
Company. A franchise permitting the new com- 
pany to place its wires underground will soon be 
asked of the common council. 


The Southern New England Telephone Com- 
pany has reduced its rates in all its third class 
and second class exchanges. The basis of reduc- 
tion is the value of the service in a city compared 
with its population and the cost of maintenance 
of wires and exchanges in the different places. 


The Wizard Telephone Company will erect a 
machine shop at Council Bluffs for the manufac- 
are ol instruments. Machinery has been or- 

ered. 


A call has been issned fora meeting of tele- 
phone representatives from all parts of the State 
of Ohio at Columbus on the 29th inst. for the 
purpose of discussing the establishment of a com- 
pete long-distance exchange covering the whole 

tate. 


Proposals for Electrical Supplies for the 
Government. 


WASHINGTON, D, C., April 18, 1895. 

The Commissioners of the District of Columbia are ask- 
ing for bids for the following electrical supplies for use in 
the various branches of the government of the city for the 
fiscal year ending June 30, 1896. Sealed proposals will be 
received at the office of the Commissioners unti? 2 o’clock 
P. M. OD May 9, 1895. 

The following is a list of the articles and amounts of 
same for which bids are asked: 


Sulphate of copper (bluestone).............. 15,000 pounds. 


Sal ammonia, Dest.... . cee ences 400 
Sheet copper (No. 30 Brown & Sharp’s 
gauge), cut in strips to order 300 
Molded zincs (amalgamated), for Le Clanche 
batte... nesawceedaeuss 10 
Molded zincs, pure, crowfoot, per sample in 
hee naa tata staedeieieeses 15,000 +‘ 
Glass jars, No. 1, 6 K 8 inches 500 
Le Clanche battery, complete. 10 
The Burnley dry bat tern 500 
Imperial dry batterr ggg 500 
Law battery, complete...................... 500 
Holtzer-Cabot Monarch battery, with 
long dss 8 500 
Cold drawn copper wire, No. 12. 10,000 pounds. 
Galvanized iron wire, No. 12 extra best, beat 
quant... se ceewe sien wee 1,000 " 
Copper wire, Okonite insulation, No. 16..... 2,000 feet. 
Copper wire, Okonite insulation. No. 12..... 500 


Copper wire, Okonite insulation, No. 14..... 1,000 
Office wire (copper), No. 16, wound and 


braided, paraffined and polished......... 200 pounds. 
Office wire (copper), No. 18, wound and 

braided, para fl ned and polis see 20 J 
Copper wire, two conductors, annunciator, 

NI“, E <Oe8 bas 1,000 feet. 
Copper wire, twin Okonite cable, No. 14.... 400 ss 
Register paper, cut and wound on spools to 

Order... I . 1,500 pounds. 
Register paper, cut and wound loose on 

spools, chemicalalalnln 1000 
Double telephone cords, tips complete (8 

feet long PARETE 500 


Double telephone cords, short & feet long). 500 
Glass screws (insulators), Western Union... 2,000 
Brackets, screw, oak palnted................6 1,000 
Double-polnted (telegraph) tacks......... .. 10 pounds. 
Cross-arms, standard size, best yellow pine, 
painted, with steel pins, locust screw tips, 
5,000 feet. 
Screw bolts,with washer, I inch x7 inches. 1,000 
Climbers, extra spring steel, with straps 
(Stubbs) 


CCC 6 pairs. 
Insulator pins, steel, locust screw tip, per 


WASHINGTON, D. C., April 18, 1895. 

Sealed proposals will be received at the office of the 
Superintendent until 2 o'clock P. m. on May 9, 1895, for 
furnishing the Treasury Department and its annexes 
with electrical supplies for use during the fiscal year 
ending June 80, 1806. 

The following is a list of the different articles upon 
which bids may be given: 

Adjusters for lamp cord, hard rubber ; sampie required, 
each. Batteries, dry, sample required. Batteries, 
Le Clanche (any form) sample required. Binding posts, 
brass, machine screw, assorted. Binding posts, brass, 
wood screw, assorted. Bushings, hardrubber. Buttons, 
push, bronze, sample required. Buttons, push, nickel, 
sample required. Buttons, push. pear or similar shape, 
complete; sample required. Dells, vibrating, 38-inch gong, 
iron box, sample required. Bells, vibrating, 3- Inch gong, 
sample required. Bells, vibrating, 8-inch gong, skeleton 
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frame; sample required. Cups, porous, for Le Clanche 
batteries. Cut-outs, fixture, double-pole, porcelain. Cut- 
outs, porcelain, for ceilings. Cut-out plugs, one to thirty 
lights. Cut-outs (branch), D. P., porcelain, one to thirty 
lights. Cut-outs, branch. one to thirty lights, D. P. Cut- 
out wire, assorted, per pound. Chatterton splicing com- 
pound, per pound. Dove-tailed rosettes, K. W., No. 104 
Western Electric Catalogue, or equal thereto. Dove-tail 
rosettes. K. W., No. 106 Western Electric Catalogue, or 
equal thereto. Handles, wood, for electric lamps. Joints, 
hard rubber. Key receptacles, polished brass, Edison 
pattern. Keyless fusible wall receptacles, Electric Engi- 


neering Supply Company's Catalogue, or equal thereto. 
Keyless receptacles, polished brass, Edison pattern. Key, 
fusible, wall sockets, Electric Engineering Supply Com- 
pany’s Catalogue, or equal thereto. Key sockets, polished 
brass, Edison pattern. Keyless sockets, polished brass, 
Edison pattern. Lamp cord. 2-twisted conductor, No. 12. 
silk covered, per yard. Lamp cord, 2-twisted conductor, 
No. 14, silk covered, per yard. Lamp cord, 2-twisted con- 
ductor, No. 16, silk covered, per yard. Lamp cord, 2- 
twisted confuctor, No. 18, silk covered, per yard. Plugs, 
attaching, Edison pattern. Push-button plates, complete, 
nickel, 2 buttons. Porcelain insulator knubs, No. 1,929 
Western Electric Catalogue, or equal thereto, sample 
required, per 100. Safety wire holders, porcelain, No. 1, 
No. 2,566 Western Electric Catalogue, or equal thereto, 
sample required, per 100. Safety plugs, Edison, No. 6,841, 
per dozen. Shades, tin, flat, green exterior, white in- 
terior, 8 Inch, 8-4 inch holder, each. Shades, tin, flat, green 
exterior, white interior, 10-inch, 8-4 inch holder. Shades, 
porcelain, flat, 8 and 10 inch, for 8% inch holder, each. 
Shades, green reflector, ground glass bottom,9 and 12 
inch, each. Shades, silvered reflector, ground glass 
bottom, 9 and 12 inch, each. Shades, tin, cone, green ex- 
terior, white interior, 8 and 10 Inch,21-4 and 8 1-4 holders, 
each. Shades, porcelain, cone, green, 8 and 9 inch, for 
2 1-4 inch holder, each. Shade holders, 2 1-4, 3 1-4, 3 3-4 and 
4 inch per dozen. Staples, safety, insulated, Nos. 10, 15, 
20, 25, 30, per 100. Tape, Okonite, white or black, per pound. 
Tape, Grimshaw, white or black, per pound. Wire, equal 
to Kerite, Nos. 8, 10, 12, 14, 16,18, per foot. Wire, gutta- 
percha, insulated, Nos. 14, 16, 18 and 20, per pound. Wire, 
Office, No. 14, per pound. Wire, two conductors of No. 14, 
No. 88 copper wire, insulated with silk, for pear-shaped 
buttons, per yard. Zincs, for La Clanche batteries (any 
form), sample required, per dozen. 

All bids on the above material must be each, except 
where otherwise specified. 

All further information can be obtalned from Chief 
Clerk, Superintendent’s Office, Treasury Department, 
Washington, D. C. 


Independent Electric Company. 

The Independent Electric Company, 39th street and 
Stewart avenue, Chicago, say that their recent reduction 
in the price of Fuse Wire and Links is having a marked 
effect on the business inthis line. Their brand of Fuse 
Wire is well and favorably known for its uniformity and 
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also the convenient and attractive manner in which it is 
packed. 

The above familiar illustration has recently been regis- 
tered by the Independent Electric Company asa trade- 
mark. 


Packard Lamps. 


Among the old stand-bys inthe incandescent lamp line 
none have been better regarded by the public than the 
~ackard Lamp, made by the New York and Ohio Company, 
Warren, O. Siuce the Bate case decision the company 
have returned to the old style of lamp, and are now ready 
to supply customers quickly with a standard lamp in the 
success of which there is no uncertainty. 


PortTaBLE Hose BRIDGE. 


A Portable Hose Bridge. 


The Metropolitan Electric Company of Chicago are 
placing on the market a Portable Hose Bridge, for which 
the following features of merit are claimed: 


Made of the best steel and second-growth oak: it is easily 
placed in position, ready for work, Inside of three min- 
utes; strongly and securely braced and clamped to the 
rail, making It im possible to get out of position; will carry 
the heaviest motor cars fully loaded: being but 8 inches 
high at its center and 16 feet in length, the rise of the car 
in passing over is almost imperceptible; weight of a bridge 
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is 100 pounds; Is In turee sections to each side and easily 
carried on a caror “hurry up” wagon ; two lines of 4-inch 
hose can pass under each bridge; every bridge guaran- 
teed for ten years; the first time used will more than pay 
for its cost; overcomes the inconventence of transfer 
checks and blockades; cars run on schedule time during a 
fire with the use of this bridge. 

The illustration of the bridge. shown herewith, makes 
Its application plain. It is a desirable acquisition to any 
railroad company’s outfit. 


INCORPORATIONS. 


The American Electric Works Company, Denver, Col.— 
to buy. sell, rent, manufacture and repair all kinds of 
electrical steam and mechanical machinery. Capital 
stock, $10,000. Promoters: Wm. Thorne, Thomp. C. Wal- 
ton, Chas. E. Hawkins, all of Denver. 


The Roth Multi-Cylinder Motor Company, Cincinnati, 
Ohio—to manufacture and sell gas and gasoline and 
electro-motor engines and locomotives. Capital stock, 
8100,000. Promoters: Gilson W. Roth, H. L. Roth, J. M. 
blair, Jos. Blair, R. C. Bliss. 


The E. S. Kawly Electrical Construction Company, Chi- 
cago, Ill.—to engage in electrical construction business: 
instal electrical apparatus in buildings and elsewhere, 
etc. Capital stock, $12,000. Promoters: E. S. Kawly, 
V. Merriman, J. H. Weber. 


The Metropolitan Electric Street Railway Company, 
Chicago—to operate a street railway in the counties of 
Cook, Du Page. Kane, Lake and Will, L Capital stock, 
$5,000,000. Incorporators: Robert P. Parker, Richard E. 
Breed, James F. Dagley. 


The standard Telephone and Electric Company, Minn- 
eapolis, Minn.—to manufacture telephones and other elec- 
trical instruments. Capital stock, $50,000. Promoters: 
S. S. Kilvington, E. W. Batchelder, H. C. Dodge, Geo. L. 
Scott, Minneapolis. 


The Osburn Electric Supply Company, Chicago, III.—to 
manufacture and deal in electrical goods, machinery, sup- 
plies and electrical appliances of all kinds, and carry on a 
general electrical business. Capital stock, $12,000. Pro- 
moters: Harry C. Osburn, M. Koy Osburn, Asa W. 
Waters. 


The Milwaukee Incandescent Lamp Company, Milwau- 
kee, Wis.—to manufacture and deal in incandescent 
lamps. Capital stock, 825.000. Promoters: John J. 
Rellly, M. J. Reilly, Barney Davis, Milwaukee. 


The Felts Primary Battery Company, Sacramerto, Cal. 
—to purchase, lease, operate or dispose of all kinds of 
electrical rights, patents, licenses, batteries, machinery, 
apparatus and other property pertaining to electric 
lighting. Capital stock, $1,000,000. Promoters: W. W. 
Felts, R. Watkins; Thos. E. Fogalsang,G. W. Merrell, 
Sacramento. 


The Atlantic Coast Electric Railroad Company, Asbury 
Park, N. J.—to construct and operate a street railway or 
traction company. Capital stock, $1,000,000. Promoters: 
Wm. H. Hurst, John J. Walsh, J. Henry Haggerty, all of 
New York, N. Y. 


The Manhattan Incandescent Light Company, Glouces- 
ter City, N. J.—to manufacture, prepare, buy, sell and 
Otherwise dispose of the Welsbach and other incandes- 
cent lights and burning devices. Capital stock, $500,000. 
Promoters: Waldron Shapleigh, Camden, N. J.; Thos. 
Dolan, Randal Morgan, C. R. Collins, of Philadelphia. 


The Cranford Mutual Telephone Company, Cranford, 
N. J.—to build and operate a telephone line. Capital 
Stock, $10.000. Incorporators: William J. Lansley, Henry 
C. Thornton, Joseph Watterman, Wilfred C. Allen, 
George W. Littel, James Rodgers and John Rodgers. 


The Wizard Telephone and General Electrical Manufac- 
turing Company, Council Bluffs, Iowa. Capital stock, 
$100,000. Incorporators : Eli Brown, C. J. Willow and J. E. 
De Lee. 
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BLECTRIC RAILROADS AND APPLIANOBS. 


537,626. Electric-Railway Conduit System. Harry a. 
Belden, Washington, D. C. Filed Jan. 26, 1895. 

537,680. Klectric-Kailway Conduit System. Albert N. 
Connett, Washington, D.C. Filed Jan. 26, 18%. 

587,672. Electric Railway. Jean Claret and Olivier Wuil- 
leumier, Lyons, France. Filed Sept. 19. 1894. 

587, 706. Sectionai Conductor for Electric Railways 
1608 F. McLaughlin, Philadelphia, Pa. Filed Feb. 7. 

ELECTRIC LIGHTS AND APPLIANCES. 


537,498. Machine for Securing Filament-Holders Into 
Globes of Incandescent Lamps. Arnold J. Spiller and 
Jobn R. Massey, Cleveland, Ohio, assignors to the 
eee Electric Company, same place. Filed May 

587,498. Incandescent Electric Lamp. Elihu Thomson, 
Swampscott, Mass., assignor to the Thomson-Hous- 
. 3 Company of Connecticut. Filed May 

587,555. Fllament and Carbon for Electric Lamps Peter 
Stiens, London, England. Filed Feb. 14, 1895. 

587,617. Electric-Arc Lamp. Charles A. Pfluger. Chicago, 

III., assignor to the Standard Electric Company, same 

lace. Filed July 2, 1894. 

587, Electric-Arc Lamp. Edward H. Crosby, Boston, 
Mass., assignor of one-half to Otis M. Shaw, same 
piace: Filed Aug. 18, 1894. 

587,698. Process of Evacuating Incandescent 1 Ar- 
turo Malignant, Udine, Italy. Filed Aug. 15, 18%. 


DYNAMO ELE TRIO MACHINERY. 


537,480. Commutator. Gwynne E. Painter, Baltimore, 
Md. Filed Feb. 2, 1895. 

587,541. Regulator for Dynamo-Electric Machines. Walter 
S. Moody, Lynn, assignor tothe General Klectric Com- 

any, Boston. Mass. Filed Aug. 30, 1893. 

587,549. System of Electric Distribution. Edwin W. 
Rice, Jr., Swampscott, assignor to the General Elec- 
tric Company, Boston, Mass. Filed Feb. 21, 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. 


587,464. Printing-Telegraph. Oscar L. Kleber, Pittsburg, 
Pa. Filed June 5, 1894. 

587,608. Automatic Telephone-Exchange System. Ward 
Decker, Owego, N. Y. Filed May 14, 1894. 

587,644. A Robert H. Morris, Roselle, N. J., 
assignor to the Western Union Telegraph Company. 
New York, N. T. Filed Aug. 10, 1894. 


BATTERIES. 


587,474. Secondary Battery. William M. McDougall, East 
ee! N. J. Filed Jan. 7, 1898 Renewed June 15, 


587,475. Secondary Battery. William M. McDougall, East 
Orange, N. J. Filed Aug. 2. 1894. 


MEASURING INSTRUMENTS. 


587,499. Electric Measuring-Instrument. Elihu Thomson, 
Swampscott, assignor to the Thomson-Houston 
Electric Company, Boston, Mass. Filed Oct. 26. 1894. 

537,500. Electric Measuring- Instrument. Elihu Thomson, 
Swampscott, assignor to the Thomson-Houston Elec- 
tric Company, Boston, Mass. Filed October 2%, 18%. 

587,501. Electric Measuring-Instrument. Elihu Thomson, 
Swampscott, assignor to the Thomson-Houston Elec- 
tric Company, Boston, Mass. Filed Oct. 26, 1891. 

587,769. Electric Meter. Haydn T. Harrison, London, 
England. Filed June 14, 1892. 


MISCELLANEOUS. 


587,515. Electric Switch. James J. Wood, Fort Wayne, 
Ind. Filed Nov. 12, 1894. 

587,588. Electric Switch Edward M. Hewlett, Schenec- 
tady, N. Y., assignor to the Thomson-Houston Elec- 
tric Company, Boston, Mass. Filed Dec. 22, 18M. 

587,588. Electric Switch. Amandus Metzger, Schenectady, 
N. Y. Filed Oct. 5, 1892. 

587.589. Electric Switch. Amandus Metzger, Schenectady, 
N. Y. Filed April 15, 1893. 

587,595. Electrical Interrupter. Gustaf J. Andersson, 
Brooklyn, assignor to the Ozone Company, same place 
and New York, N. Y. Filed Feb. 18, 1895. 

587,665. Electric Switch. Henry P. Ball, Bridgeport. 
Conn., assignor to the Thomson-Houston Electric 
Company, Boston, Mass. Filed Oct. 19, 1894. 

587,678. Klectrically-Actuated Vebicle. John B. (lark, 
St. Paul, Minn. Filed March 3, 1894. 

597,679. Oil-QGuard for Electric Fans. Philip Diehl. Eliza- 
oo N. J. Filed May 24, 1898. Renewed March 2, 


MOONLIGHT SCHEDULE FOR THE 


UNITED STATES. 
(Issued by the Washington Carbon Company.) 
APRIL, 1895. 


Day Day No. of 
of Mo. Light. of Mo. Extinguish. Hours. 
i 10 H. M. H. M. 
P. M. 11. 
2 2 oa 440% | 
8 A.M. 1.20 8 4.40 8.20 
4 es 2.00 4 „4.40 2.40 
5 88 2.40 5 4.40 2.00 
6 23.00 6 “ 4.40 1.40 
7 No light. 7 No light. 
8 No light. 8 No light. 
9 No light. 9 No litzht. 
10 P. M. 7. 00 10 P. M. 9.20 220 
11 as 7.00 11 „ 10.80 3.30 
12 t 7.00 12 11.40 4.40 
13 es 7.00 14 A.M. 1.00 6.00 
14 „ FT. 10 15 1.40 6.90 
15 s 7.10 16 2.30 7.20 
16 8 7.10 17 * 300 7.50 
17 1 7.10 18 “ 330 8.20 
18 “7.10 19 “ 4.00 8.50 
19 ae 7.10 20 ~ 4.20 10.10 
20 a 7.10 21 „% 4.20 10.10 
21 t 7.10 22 4.10 10.00 
22 e 7.20 23 „4.10 9.50 
23 e 7.20 24 4.10 9.50 
24 a 7.20 25 „4.10 9.50 
25 as 7.20 26 “ 410 9.50 
26 “ 8.00 27 „% 4.00 8.00 
27 t 9.10 28 4% 4.00 6.50 
28 % 10.20 29 4.00 5.40 
29 % 11.00 30 „4.00 5. 00 
30 % 11.20 May 1. © 4.00 4.40 
., 8 170.10 
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EDITORIAL NOTES. 


Collapse Jn another column will be 

of the found mention of a recent 
Sperry Company. visit of a fewG. E. digni- 
taries, including Messrs. Coffin, J. P. Ord and 
S. Dana Greene, to the city of Cleveland, and of 
their intermediate stop at Buffalo. The interpre- 
tation placed upon this visit is beyond doubt just 
what these old campaigners desired to go out to 
the public. The editors of the daily press have 
swallowed the gudgeon, and we shall await with 
some curiosity the use which the editors of our 


esteemed contemporaries of the technical press 


will make of this remarkable news item. 

Mr. Coffin is wont ‘to boast of the ease with 
which the public can be fooled, and the length 
of time during which the process can be kept up. 


It is not surprising, perhaps, that one who has 


succeeded for so Jong in fooling so many people, 
including his associate directors and the stook- 
holders whom he has robbed, should be able 


to lead off on a false scent those reporters who 


treat his utterances as those of a frank and 
honest man. 

The subject of which we treat here is one in 
which, however, Mr. Coffin, assisted by Mr. W. 
H. Lawrence, succeeded in fooling his brother di- 
rectors for a season, much to their loss, but not 
long enough for him to reap the financial reward 
which he started out to gather in. 

In passing, it may be remarked that Mr. W.H. 
Lawrence, who was discharged from his position 
as foreman in the Brush Works by Mr. Stockley 
for incompetency, has learned much in a few 
years, and would not now be discharged from any 
position requiring financial shrewdness and an 
elastic conscience, for the same reason. 

While the trip to Cleveland mentioned above 
was noted with eagerness by the daily papers, 
and started ambitious hopes in the Chambers of 
Commerce in two cities, it did not presage any 
good either to Buffalo or Cleveland. It did not 
bespeak the birth of any new enterprise for either 
city. It was rather a delicate and roundabout 


method (such as might be expected from Mr. 


Coffin) of announcing the funeral of the Brush 
Electrio Company of Cleveland, of the Sperry 


Electric Company, and of the death of the plans 
which Mr. Coffin and associates had so skill- 
fully laid for extracting from the G. E. treasury 
in legal form $1,000,000, $500,000 of which could 
have been divided among friends in the old-fash- 
ioned way. 

ExLxOrRTOrrr has watched the career of the 
Sperry Electric Company with considerable in- 
terest, and we have never lacked full knowledge 
of what was going on. We might have told the 
stockholders of the G. E. Company over a year 
ago that they were ina fair way to be robbed of 
a million dollars or more through this enterprise, 
but we preferred to wait. We had strong hopes 
that one or two of our particular friends would, if 
let alone, put their feet into so deep a hole in 
this transaction that their standing in the busi- 
ness world would be settled forever. But the 
president of the G. E. Company is no longer be- 
yond suspicion among his associates, and 
their suspicions have apparently killed the 
Sperry deal before its completion. 

Mr. W. H. Lawrence, formerly foreman at 
the Brush Works, and now the head of the 
National Carbon Company, is entitled to the 
credit for the discovery of the Sperry railway 
motor. He found it at Pullman, where Mr. 
Sperry had succeeded in getting one built; to 
Mr. Lawrence primarily Cleveland is indebted 
for the expenditure of $250,000 belonging to 
G. E. stockholders (not to Mr. Lawrence) in 
„promoting the manufacture of it for two 
years in that city. 

Mr. Charles A. Ooffin, although coming in 
second, could of course never remain long in 
that position, and to him the G. E. stockholders 
are indebted for throwing away a quarter of a 
million dollars in his effort to produce a round 
million from the same source for an utterly 
worthless business. 

When Mr. Lawrence first discovered the 
Sperry motor, and laid it before Mr. Coffin for 
consideration, the Short railway speculation was 
successfully closed. No less than $440,000 had 
been taken from the treasury of the Brush Com- 
pany to boom the Short enterprise, and more 
money of G.E. stockholders finally was used to buy 
up the outstanding stock and close up the affairs of 
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that company, leaving the few purchasers of their 
apparatus without a sourceof supplies for further 
repairs, and compelling the purchase of entirely 
new apparatus, 

The Short Electric Railway Company still owes 
the Brush (G. E.) Company the $440,000 as above. 

Mr. Coffin was successful in the Short deal— 
why not try it again? He did. 

The Sperry Company had a capitalization of 
$250,000 in $100 shares. Of these, 247 were (and 
are) owned by Mr. Sperry and one each by 
Messrs. James Parmelee, Myron T. Herrick and 
W. H. Lawrence. Sperry had no money. The 
other three gentlemen are supposed to have paid 
cash for their stock, making a paid-up capital of 
$800 for the Sperry Electric Railway Company 
of America. 

But if the company had no money it had 
money’s equivalent. A trade was made with Mr. 
Coffin by which the Brush (G. E.) Company 
stood sponsor for the Sperry Company, made the 
apparatus and paid all the bills. It was hoped to 
continue this until the entire outfit could be un- 
loaded upon the G. E. Company for $1,000,000. 

But in some manner the attention of Mr. C. H. 
Coster was attracted to the huge indebtedness of 
the Sperry Company to the Brush (G. E.) Gom- 
pany, and the trip of the dignitaries to Cleveland 
last week was the result. 

The Sperry Company is as dead as a salted cod- 
fish hung upon a nail, and there is no further in- 
ducement for Messrs. Coffin, Herrick and Par- 
melee to interpose any objection to closing the 
Brush Works. It was the opposition of these 
gentlemen which prevented their being closed 
while the private scheme still had a spark 
of life. 

Sperry apparatus has been sold in five towns, 
the People’s Traction Company of Philadelphia 
having 125 cars, the Chicago General Railway 
Company 20, and Carbondale, Waterbury and 
Youngstown smaller outfits. These purchasers can 
now make their own repairs or scrap their ap- 
paratus. They will probably do the latter. 


If the stockholders of the General Electric 
Company, at the meeting on May 14, desire to 
take up for discussion the manner in which their 
money has been wasted, these deals of Mr. Cof- 
fin with the Short and Sperry companies are 
worthy of consideration. There was no legiti- 
mate reason for the T.-H. or G. E. Company 
making a trade of any nature with either. 
Neither motor could be recognized as a compet- 
itor of the then standards. They were not com- 
petitors, and would have died a natural and 
early death if let alone. 

The only reason for Mr. Coffin meddling with 
either of them was the desire to rob the compa- 
nies of which he was the trusted representative 
of a large personal rake-off in each case; and in 
one instance the desire was gratified. 

The books of the Brush (G. E.) Company 
show to-day $440,000 charged to the Short Com- 
pany and $250,000 charged to the Sperry Com- 
pany—neither claim worth one dollar. The as- 
sets of the Sperry Company are nil. l 

According to the charter of the Sperry Com- 
pany the stockholders are liable for the debts of 
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the company up to twice the amount of their 
stock. This leaves Mossrs. Herrick, Lawrence 
and Parmelee liable for $200 each, and Mr. 
Elmer Sperry liable for $249,400. 

The fiat has again gone forth, and the works of 
the Brush Electric Company will now be closed 
for good. 

Mr. Sam. Hamill has played for three years a 
successful engagement in the part of The Great 
and Elastic Straddler.” He will now come 
down on either one side or the other—probably 


the other. 
& X * 


Connecticut When it was announced a few 
Railroad days ago that the Connecticut 
Matters. Legislature, which has been hear- 

ing arguments for several weeks on the question 
of granting charters to electric roads paralleling 
to some extent existing steam lines, had decided 
not to make any general regulation, but to de- 
cide each case upon its merits as it came up, it 
was assumed in some quarters to be a victory for 
the trolley people. Such is not the case. Every 
application coming before the Legislature since 
the hearing, where the parallel idea was involved 
at all, has been decided adversely to the trolley 
interests and against the best interests of the 
people of the State. 

There can be but one interpretation placed 
upon the action of these Connecticut lawmakers, 
The merits of the trolley system for interurban 
traffic are so thoroughly demonstrated, and have 
been so overwhelmingly recognized by the 
public at large, that these hayseed legislators 
can not crawl behind the pretext that they 
thought they were working for the public good. 
They were working chiefly in the interests of the 
Consolidated steam road company, which for 
years has controlled the body. 

If there be one man among them who honestly 
holds that the State is under any obligations to 
the railroad company, he is sadly misguided. 
Paternalistic ideas have slight foothold in 
America, but the arguments offered by the rail- 
road lawyers would outdo in this direction any- 
thing that we know of even in Germany, the 
stronghold of paternalism. These lawyers held 
that the State Lad really guaranteed tbat the in- 
vestment in New York, New Haven and Hartford 
securities should forever be a profitable one. This 
is not exactly nonsense. It is socialism of too 
dangerous a tendency to be tolerated in New 
England. 

The advance of the trolley has been checked; 
the people who need the new lines can now wait 
another season or two, but they will get it sooner 
or later. 

It would not be a bad notion to make an issue 
of trolley extension in the next legislative elec- 
tion in Connecticut. 
tainly win. 


The trolleyites would cer- 


* x x 

The An interesting review of the 
Telephone present condition of the Bell 
Situation. Telephone Company and of the 
telephone situation generally is offered to the 
readers of ELREOTRICITT this week. Nothing. 
perhaps, of editorial comment is needed to 
show that the imperious Bell monopoly isbroken, 


and that the great corporation which has so long 
treated the public with contemptuous arrogance 
iseven now bending the knee, and will soon be 
begging for public favor. 

There is no way of estimating exactly the 
amount of actual and legitimate competition al- 
ready in the field against the Bell Company. 
There is enough of it to make itself felt and to 
reduce the Bell Company’s income by several 
millions per annum. kR 

Whatever this competition may be, however 
much it may grow, it can change the situation 
and prodace results in time only. The Bell 
Company’s inherent weakness is such that it must 
give way from this cause alone sooner or later. 
A few more strong companies in the field for 
actual business, a few more local Bell com- 
panies asserting their rights, and American Bell 
stock will be offered at 50 on the Boston Ex. 
change. 

Though the telephone business is wide open, 
we advise investors everywhere to go slow and 
look carefully into the affairs of the companies 
proposing to sell rights. Telephone rights are 
not worth a pinch of snuff. The company that 
has only stock to sell should have no consider- 
ation. 

There are independent companies, with fac- 
tories established, ready to sell instruments and 
to install exchanges. They are the only ones 
worthy of talking to, and there are not 
many of them in the United States. Examins- 
tion would show that most of the new 
companies advertising in the Electrical World 
are nothing but stock-jobbing concerns, without 
money, without credit, without a telephone sys- 
tem—without anything in fact save plausible 
stories and stock or rights to sell. 

This condition was inevitable, and it will soon 
clear itself, leaving the new companies with 
money, with men who understand the telephone 
business, and with fully equipped factories, in 
practical control of the field.. 


Under the Searchlight. 
Views and Opinions on Timely Topics. 


Mr. D. O. Mus is likely to retire from the 
G. E. Board this month. 
& & * 


An Edison licensee advises us that the lioen- 
sees who are paying 18 cents for Edison 16 C. F. 
lamps are paying too much, as his last purebase 
was made at 12.5 cents net f. o. b. New York. 

* K * 


In line with arguments advanced by ELECTRI- 
orrr some weeks ago in favor of keeping up the 
price of the standard incandescent lamps to 4 
fair price, we are able to state that the Westing- 
house Electric Company, immediately upon the 
announcement that they were prepared to de- 
liver the Sawyer-Man lamp at 25 cents in barrel 
lots was actually deluged with orders. There is a 
large proportion of lamp buyers who realize that 
the best lamps on the market are none too good, 
and that an inferior lamp like the Edison is not 
worth buying at any price. 

& * * 
WE understand that Mr. Webster, he who 


worked-’em-all, has been uneasy of late over the 
casual remarks in this column concerning the 
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procurement of the G. E. charter and the way 
the bribery fund was manipulated. Mr. Web- 
ster is getting nervous too soon; we have not yet 
told half the story which is available. When we 
have told it all, he might be nervous enough to 
go abroad. He and Mr. Clapp might go to- 
gether. 
& XK * 

NotwitHsTanDine the payment of unearned 
dividends on Consolidated Electric Storage 
Company’s stock, the price has declined to $1.50 
and $2 per share—par value $25. : 

& * * 

Wu were in error last week in stating as a fact 
that G. E. preferred stock cannot be scaled 
down. There are two opinions upon this sub- 
ject, both advanced by able counsel. The at- 
tempt will probably be made to reduce it one- 
half, and the mafter will be settled in the courts. 

& & * 
The Electropoise and Religious Journals. 


A Public Disgrace. 
(From the Troy Press.) 


It has become an axiom among promoters of questiona- 
ble projects that the religious press of all class publica- 
tions is the most easily satisfied to accept the advertise- 
ments of their wares. Humbugs and frauds which even 
the daily press reject as unfit for its columns are often 
greedily sought after by the editors of religious papers of 
easy conscious, simply because of the financial returns 
which they bring. —ELEOrRIoITy. 

That this is true of many religious papers is 

‘proven by their own columns; but not of all. 


Now and then a denominational journal is care- | 


ful to keep its advertising as well as reading col- 
umns pure and wholesome; but our observation 
leads us to say that it is really exceptional. At 
any rate most of the religious papers that we see 
print plenty of advertising of a class that is al- 
most daily rejected by the Troy Press. Many 
advertising frauds send cash with their orders so 
as to lessen the likelihood of rejection, and it is 
no exaggeration to say that we return hundreds 
of dollars annually because the matter offered is 
objectionable. To see vile medical advertise- 
ments, catchpenny announcements for agents at 
fabulous salaries and other devices to defraud 
the public in a journal which purports to be re- 
ligious is disgusting. A good family paper will 
keep its advertising no less than its reading col- 
umns free from that which is fraudulent, im- 


moral and vicious. 
& X 


May 1—"About this time look out for fish stories.” 


The following is taken from the Cleveland 
Plaindealer, but has appeared in slightly differ- 
ent form in many other papers : 


BUSINESS IS BOOMING. 


The G. E. Company Will Build New Factories. 

President C. A. Coffin, Vice-President S. Dana Greene 
and Treasurer J. P. Ord and other directors of the General 
Electric Company, which does a large share of the elec- 
trical business of the country, have been in Cleveland for 
the past few days. They held a conference Monday at the 
works of the Brush Eléctric Company. 

The matter under consideration is the consolidation of 
several of the company’s plants in one mammoth concern. 
The gentlemen were in Cleveland to canvass the prospects 
for securing a site here. 

„We have been in Buffalo.“ said one of them to a re- 
porter yesterday, and in that city a Buffalo syndicate 
offered to erect our buildings and present us with land for 
the plant. Their offer was equivalent to $1,000,000. A New 
Jersey concern has made us an equally desirable offer. 
The matter is as yet undecided and if Cleveland wishes 
to make an offer she has a fair field. We do not regard 
Buffalo asin any way superior to Cleveland, but of course 
Buffalo has made a fine offer.” 

It is probable that the matter will be submitted to the 
Chamber of Commerce. The plant will employ between 
4,000 and 6,000 men. In the event of the plant being located 
in some other city than Cleveland it is not improbable that 
the Brush works may be a part of the consolidated con- 
cern and be moved with it. 

A rumor about town yesterday was to the effect that 
Tom L. Johnson would endeavor to secure the works for 
Lorain. 


AMERICAN BELL’S WEAKNESS. 
Its Patent Foundation Gone, the Structure 
Totters. 


NO LONGER A MONOPOLY AND RUINOUSLY CAPITALIZED. 


Facts and Figures Concerning the Present Status of the Telophone Business, 


New England investors have been mercilessly 
scourged during the past ten years, and unless 
all signs are at fault further desperate punish- 
ment is in store for them. They lost $125,000,000 
in Union Pacific and collateral securities; $140,- 
000.000 in Atchison; $80,000,000 in Northern Pa- 
cific and allied enterprises; $65,000,000 in Bur- 
lington and $20,000,000 in General Electric—a 
grand total of $430,000,000. 

Each of the five properties was in its turn raised 
high upon the pedestal of New England favor 
and worshipped with blind idolatry. All New 
England was wrapped upinthem. Three went 
into total collapse and two have shrunk and 
shriveled under the shadow of the coming of the 
auctioneer’s red flag. ‘They are in the list of 
“ badly disfigured.” 

American Bell Telephone now ranks as the 
leading “ gilt-edged ” security into which the 
fetish loving New Englanders are investing their 
money, and the dews of death are glittering 
on the brow of that sacred monopoly. Its corpse 
is in preparation for New England’s already over- 
worked financial morgue. Founded in fraud, 
fostered by bribery and corruption, attempting 
to prolong its life by what has been judicially 
declared to be ‘‘grand larceny,” and fattened 
into vast size on the fruits of oppression and 
rapacity, the hideous {monster—ranking in pub- 
lic estimation as one of America's greatest 
monopolies—is an empty shell. More properly 
speaking, itis rotten to the core. It has reached 
the ‘‘ confidence game“ stage, and longer silence 
by the press as to its real condition would 
amount to participation ‘in the robbery of thou- 
sands of widows and orphans and an army of in- 
nocent and deluded investors who have put their 
aggregated savings and trust funds into the 
property under the belief that it was as safe as 
Government bonds. It is the one security that 
New England brokers urge first upon anxious 
customers who come to them witha few hundred 
or a few thousand dollars to invest. 


WHAT THE COMPANY IS. 


What is American Bell Telephone? It is a 
corporation capitalized at $50,000,000, the basis 
of which is ownership in patents that have ex- 
pired, and in the earning power of its stock in 
subordinate companies which are confronted 
with a newly arisen and overwhelming opposition 
that has already cut into their business and forced 
a reduction in telephone charges all over the 
country of from 25 to 50 per cent. These subor- 
dinate companies are face to face with an an- 
gered public, threatened on every hand with 
hostile State and municipal legislation, and 
pinned to the ground with the inexorable neces- 
sity of spending vast sums to renew plants so as 
to be in a position to meet the vigorous com- 
petition that is springing up inevery community. 

These subordinate or operating companies are 
capitalized to the extreme limit of earnings un- 
der most favorable conditions, and they are in 
nearly every instance bonded tothe amount 
represented by the actual cost of their plants. 
These minor companies have a capital stock of 


very nearly $80,000,000 and their bonded in- 
debtedness approximates $35,000,000. 

During 1894, the best year in the history of the 
telephone business, and the last (final) year of 
the existence of the monopoly, the sub-com- 
panies earned $8,800,000 net to shareholders, of 
which $1,987,000 went to the parent company 
(the American Bell). The dividends of the sub- 
companies averaged a shade less than 5 per cent. 
Since that money was earned and paid out the 
telephone charges throughout the country have 
been cut 25 to 50 per cent., as above noted, and 
100,000 instruments have been put in by oppo- 
sition companies. With equipment allowed to 
run down in order to pay dividends on distended 
capitalization, the necessity confronts the Bell 
sab-opmpanies of reducing revenues one-third 
and of raising more money with which to re- 
habilitate plants—a situation which may be de- 
scribed as gloomy viewed from an investment 
standpoint. 

TROUBLE IN ITS OWN CAMP. 


That portion of the income of the American 
Bell Telephone Company derived from the 
dividend on its $38,268,000 holdings in the stock 
of sub-companies is threatened with: practically 
total extinction. 

The total revenues of the American Bell last 
year were $4,848,294.94, according to the annual 
statement of its president, of which $1,937,657.77 
was from its stockholdings, as noted. The 
largest source of income, however, was from roy- 
alties on patents which are now extinct. These 
royalties average $4 on each telephone, or 50 per 
cent. of the cost of the instrument. There are 
604,000 telephones in the Bell service, and the 
royalties paid by the sub-companies into the 
treasury of the parent company „footed up $2,- 
502,922.17 in 1894. 

This enormous tribute, amounting to 55 per 
cent. of the total revenue of the American Bell, 
is robbery pure and simple. It is blood money 
extorted by the parent company for certain so- 
called rights which have ceased to exist by reason 
of the expiration of the patents. By virtue of 
majority holdings in the stock of the sub- com. 
panies the hoggish parent company forced upon 
the lesser corporations contracts requiring the 
payment of such royalties in practical perpetuity. 
This palpably and remorselessly jug-handled ar- 
rangement for the extortion of $2,500,000 a year 
from subordinate companies has already aroused 
the furious indignation of many of the more far- 
sighted of the minority holders, and a suit at law 
has been commenced by one of the directors in 
the Central Union Telephone Company, an or- 
ganization covering the greater part of Ohio, Il- 
linois and Indiana, to restrain the monopoly from 
further exactions in that direction, the plea being 
that when the patents expired upon which 
royalties had been paid the right to demand 
such royalties should in justice cease also, and 
that contracts binding his company to continue 
such payments were extortion and thereby in- 
valid. The director referred to is Mr. Milo G. 
Kellogg, a wealthy man of Chicago, and his at- 


torney is ex-Solicitor General Aldrich. The 
minority stockholders in other companies 
throughout the country are watching eagerly the 
development of this suit, and from the matter- 
ings which are heard in every quarter itis not 
unlikely that similar suits will be instituted in 
other courts. Another ground upon which the 
validity of these contracts is to be attacked is that 
they are null because the management of the 
company receiving the benefits controlled the 
majority holdings in the subordinate companies 
represented by the other end of the contract. 


The courts have held repeatedly that directors or 


officers or those in control cannot make legal and 
binding bargains with themselves as individual 
officers for the control of other corporations. The 
point has never been raised before as between the 
American Bell Telephone Company and its 
numerous subordinate companies, but the fight 
has now been opened and will be pushed to a 
conclusion. 

The only hope the minor companies have of ob- 
taining money without borrowing it, with which 
to keep up their plants, is in relief from the 
royalty robbery. Revolt against further sub- 
mission to this robbery is so general that relief 
is certain to follow. With the illegality of these 
contracts established, the principal source of 
American Bell income is gone. 


THE INSIDERS USED FORESIGHT. p 


Reading the handwriting on the wall and real- 
izing the ineyitable, ‘‘insiders” several years ago 
organized the American Long Distance Telephone 
and Telegraph Company under the laws of New 
York to serve, it is broudly intimated, as a raft 
upon which to float out all that is valuable of the 
American Bell when the collapse should come. 
The American Long Distance is capitalized at 
$12,000,000 and is heralded as the future rival of 
the Western Union and Postal in the telegraph 
field. It isa parasite that has grown upon and 
into the American Bell, and it is sapping the 
vitality of the parent company. Wherever and 
whenever it is possible, business is being diverted 
from all other Bell companies into the Long Dis- 
tance. This is beautiful for the Long Distance 
Company but it is difficult to see wherein the 
American Bell shareholders are going to be bene- 
fited at the show down.” Nobody but the in- 
siders” know precisely what the relations are be- 
tween the American Bell and the American Long 
Distance Company. Official reports are silent on 
that point, and the thousands of small investors 
are kept in the dark as to the true inwardness of 
the deal. Explanations are urgently demanded 
and are overdue. 

Of the $50,000,000 authorized capital stock of 
the American Bell, $20,500,000 has been issued. 
At current quotations on the Boston Stock Ex- 
change (180) it has a market value of $87,000,000. 
„Knowing“ holders have been kindly letting 
widows, trustees, savings banks, preachers, 
school teachers, servant girls and the great army 
of small investors have the stock around top 
figures for a year or more, and the suffering when 
it comes will descend upon thousands instead of 
upon the few. The wolves will get away and the 
lambs will be left to endure the punishment. The 
unloading process is far from complete, however, 
and fearless publication of the iniquity of the 
thing may yet save other thousands who would, 
if left in ignorance, drift upon the shoals of dis. 
aster or stumble blindly into the trapset for them. 

THE MONOPOLY IS BROKEN FOREVER. 

A few of thé weak points in the armor of the 
telephone monopoly are presented in the fore- 
going enlarged discussion and analysis of these 
points, and incidental reference to other matters 
will tend to further enlighten on the general sit- 
uation—conditions necessary to a full and com- 
plete understanding of the facts in the case. It is 
inregard tothe permanency of the earning power 
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‘of the American Bell that stockholders and the 


investing public are chiefly concerned, for it is 
upon ‘‘earning power” that there has been reared 
the stupendous telephone capitalization repre- 
sented by— 


American Bell $50,000,000 
Sub-companies..............cceeees 80, 000, 000 
Bonded debt . 35,000, 000 

( ³ĩͤ snk 3165. 000, 000 


Monopoly is the arch upon which this sky- 
scraping structure of securities rests. Cut the 
ground from under monopoly and the huge pile 
tumbles. 

How thoroughly and effectively the monopoly 
is already broken is shuwn by the ferocious com- 
petition that is meeting the old companies at 
every turn and in every quarter, and to add to 
the embarrassment of the Bell people, the Legis- 
latures of half the States in the Union are con- 
sidering bills to reduce the telephone charges to 
about one-half former rates. Such bills are 
pending in the Legislatures of Wisconsin, Illinois, 
Ohio, Pennsylvania, New York, Minnesota, Iowa, 
Missouri, Texas, Kentucky and nearly all the 
Southern and Northwestern States. Bills have 
also been introduced and aro being pushed for 
the compulsory interchangiug of business with 
other telephone companies already established 
or to be established. The Bell would have the 
people believe that opposition is all in the air. 
This is very far from being the case. Local com- 
panies are springing up all over the country, and 
no less than ten having. control of available 
patents are already in the field. The Standard 
Telephone Company, which has been recently 
exploited in the newspapers as being about to 
grapple with the old monopoly on even terms 80 
far as capital goes, is as yet entirely in the air. 
It has no exchanges in operation, and its achieve- 
ments are all in perspective. In some quarters 
it has been hinted that the Standard is merely a 
Bell decoy, put up for the purpose of frighten- 
ing off genuine competition. These suspicions 
may or may not be groundless. Time alone will 
determine that. 

The Harrison Telephone Company has already 
many exchanges in operation, witha total number 
of about 40, 000 instruments in use, and is making 
considerable headway in several Western and 
Middle States, and the smaller companies are 
succeeding in proportion. 

A few instances may be mentioned illustrative 
of the irrepressible tendency towards a reduction 
in telephone rates. In Norwalk, Ohio, the Bell 
Telephone Company has offered to do business 
at $12 a year as against an old charge of $4 a 
month. In Crawfordsville, Ind., the Bell people 
are offering to supply service at $12 a year in- 
stead of $48 as formerly. At Lafayette, lnd., 
the price was formerly $48 a year; it is now $12. 
Indianapolis, Ind., charges have been reduced 
from $60 to $30. Decatur, III., now has a $12 
service in the place of one costing $48 a year. A 
large reduction at New Orleans, La., is noted. 
Throughout Illinois, Wisconsin and Iowa charges 
have been reduced 25 to 40 per cent. In New 
York City there has been a reduction (on paper) 
from $240 to $80 and upwards a year. Just what 
the reduction is in that city has not yet 
been fully developed. It may or may not 
amount to anything immediately, depending on 
contingencies not possible to forecast. In To- 
peka, Kansas, there has been a reduction in 
charges from $60 a year to $18 a year. In Salina, 
Kan., Selma, Ala., and Durham, N. C., the 
Bell people are offering to do business for a year 
or more for nothing, and equally cheap terms 
have been offered in several other Western com- 
munities. Masillon, Ohio, Fort Wayne, Ind., 
and Port Huron, Mich., are also in the class 
that is now paying $12 a year instead of $48, the 
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price ruling last year. A perfect epidemic of re- 
duction has struck the very citadel of Bell mo- 
nopoly—New England itself. 

Scores of mutual co-operative companies are 
springing. up all over the country, their basis 
being an assessment on subscribers for the bare 
cost of the plant and the payment of monthly 
charges just sufficient to cover operating ex- 
penses. l f 

Chicago and many of the larger cities of the 
country have been attacked by indepeudent com- 
panies, and it is only a question of time when the 
inhabitants of the great communities as well as 
the small towns will enjoy the benefits of compe- 
tition. In Chicago the Bell Company charges 
averaged $125 a year. To shut out competition 
it has reduced its rate to $60 a year, a loss of 
revenue on 11,000 instruments amounting to 
$715,000 per annum. The newly organized com- 
panies enter new fields on the basis of average 
charges of $24 a year, whereas the old companies 
have been charging from $48 to $100 a year. In 
Ohio a State Association of independent compa- 
nies is forming to fight the Bell. 

It will be seen from the above that the Bell 
monopoly is being savagely attacked at the very 
‘base and fountain-head of its income. 


. FINANOIAL OONDITION. 

Of tangible assets the monopoly is very poorly 
equipped. As stated, its foundation and very 
life is its earning power. As has been shown, 
the two large items under this head are being 
subjected to a line of attack that cannot help but 
be fatal inthe long run. The old companies are 
placed at the grave disadvantage of being over- 
capitalized. They have been stocked to the full 
extent of an earning power that could only be 
enjoyed whilethey held an undisputed monopoly 
of the entire field. New companies starting in 
on business have an enormous advantage from 
the outset. They are not under the necessity of 


‘earning dividénds on a large amount of wind” 


capital, and neither dre they handicapped with 
contracts requiring the payment of extortionate 
royalties on dead patents. 

The aggregate bond and stock capitalization of 
the subordinate telephone companies in the 
United States under the Bell control approxi- 
mates $115,000,000. The plants of-these several 
companies consist largely of 604,000 telephone 
instruments and a little less than 400,000 miles of 
wire of all kinds. These plants can be dupli- 
cated for less than $40,000,000 according to con- 
petent authority. The telephone instrumente, 
switchboards, poles, wires, etc., can be furnished 
at a cost of about $60 a subscriber. This calcu- 
lation provides a total of less than $35,000,000 
and an additional allowance of $5,000,000 to cover 
every other possible contingency. 

The telephone business of the old companies 
must earn enough to pay returns on 380, 000. 000 
local stock capitalization and $86,000,000 (market 
value) in the parent company stock, or $116,000,- 
000 in all, besides interest on $35,000,000 bonds, 
and this on a plant that can be duplicated for less 
than $40,000,000. The earnings from the business 
for the year 1894 may safely be called a maximum. 


It represents the ol imax of fifteen yeare’ devel- 


opment in a field in which there was no competi- 
tion. Now, with rivals at every crossroad and 
pressing for admittance into every community, 
is it reasonable to suppose that that maximum can 
be maintained? That is something that anxious 
stockholders are already asking themselves. 
Expert accountants who have undertaken in 
ell candor and get at the true inward- 
ness of the annual financial statement of the 
American Bell say that it is entirely too subtle 


for even their trained understandings. There 


are items of which no clue to their real meaning 
is given. For instance, in the liabilities there 
appears the item of $10,228,571 under the head of 
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“ Patont Aegount” (Profit and Loss). Now as 
the patents have become worthless by their ex- 
piration, it is difficult to see how they should 
figure at all in this statement. They very evi- 
dently counted originally as part of the capital 
of the company. On the same side of the ledger 
there appears to the account of Profit and Loss 
$3,849,444, to account of Reserves” $4,222,756, 
and to account of Surplus“ $2,152,000. What 
these various accounts mean is something to 
which the anxious inquirer is afforded no clue by 
the officers of the company. The four items, 
„ Patent Account,” Profit and Loss,” Re- 
serve” and Surplus“ foot up $22,500,000. So 
far as anybody knows, that vast amount may 
mean something, anything or nothing. So far 
as official expianation goes the terms are mean- 
ingless. As a convenience in bookkeeping they 
stand as a partial offset to the assets, which, as 
before stated, foot up to something like $45,000,- 
000. 

The balance sheet also affords a fleld for the 
scrutiny of the curious. Under the head of Ex- 
pense” are to be found the following items: 
‘‘Legal Expenses,” $178,342.88; ‘‘Interest and 
Taxes,” $356,417.51; ‘‘Commissions,”’ $459,915.71; 
‘*Concessions,” $231,718.64. 

President Hudson naively remarks that the 
expenses for legal services in the coming year 
will be much smaller than they were last year, 
important litigation having been closed. This is 
good. The litigation which is over terminated in 
the destruction of all that was left that was of 
any value to the Bell people in the way of patents. 
The reduction in legal expenses by reason there- 
of is a good deal like the saving in a doctor’s bill 
for catarrh after a man’s head is cut off. Some 
curiosity is shown as to what is really meant by 
the outlay for interest and taxes.” It is shown 
by the report that the investment in telephones 
is $1,209,000 and in real estate $951,000, a total of 
a little over $2,000,000. Taxes on that could not 
be very heavy. The bonded indebtedness of the 
Company is $2,000,000, bearing the exorbitant 
rate of 7 per cent per annum. Stretching every- 
thing, legitimate expenses for taxes and interest 
could not exceed $150,000. Where did the rest of 
the $356,000 go to? To what purpose was it ap- 
plied? 

It would likewise be interesting to know what 
sort of commissions“ absorbed the enormous 
sum of $459,000. Was it commissions on ‘‘grease”’ 
of the kind best known in State capitols during 
the sessions of Legislatures? Details upon this 
point would be interesting. And then some- 
thing might be furnished with regard to ‘‘Con- 
cessions” that would be information for which 
stockholders are clamoring. The accounts that 
are classed as Legal Expenses,” Interest and 
Taxes,” Commissions and Concessions,” cover a 
vast amount of mystery. Under these headings 
nearly $1,850,000 was expended during the year 
1894. There is absolutely no explanation given 
as to where the money went, how it was spent, or 
what for. 

Now here is another phase of this question to 
be further considered: In order to meet the 
newly arisen competition the old companies are 
obliged to rebuild their lines at an enormous out- 
lay of money, which outlay must be provided 
either by further increase of capitalization or by 
the extension of their bonded indebtedness, or 
taken from their greatly reduced earnings. These 
are the plain facts which confront the owners of 
this heretofore immensely profitable business, 
and it is folly to be blind to conditions that are 
patent to the whole world. In view of the facts, 
investors of an inquiring turn of mind will be 
slow in accepting the brave statements of the 
friends and upholders of the American Bell Com- 
pany that dividends will be continued at any- 
where near old rates. The arrangements between 


the parent and subordinate companies give to the 
former every possible advantage, and so long as 
fat dividends were being earned no complaint 
was heard. But now that there is a very strong 
possibility of a reduction all along the line, the 
minority holders who put up all the cash that 
had been invested are getting into an ugly frame 
of mind. The iron is entering their souls, and 
they are beginning to see that they are due to 
suffer from the operation of the agreements now 
existing. To them the future looks exceedingly 
blue. They are compelled to skim off the first 
layer of earnings to meet the interest on an ag- 
gregate bonded indebtedness approximating $35,- 
000,000 and then to submit to the payment of 
tribute to the parent company at the average rate 
of $4 per year on all instruments used before 
they can begin to see a dollar for themselves. 
That isa pretty severe tax on an earning power 
that is already subjected to serious impairment. 
Without burdening the reader with too many de- 
tails, it is. pertinent in this connection to give a 
list of the more important subordinate companies 
which control the business in the United States. 


Their namos are as follows: 

The New York and New England Telephone Company, 
covering Maine, New Hampshire, Vermont, Masgachu. 
setts. This company has an authorized capital of $12,- 
000,000, of which $10,894,000 has been issued It has a 
bonded indebtedness of 82,541,836. 

The Providence Telephone Company of Rhode Island.. 

The Southern New England Telephone Company, occu- 
pying that portion of New England not covered by the 
two last mentioned. 

The New Yorx and Pennsylvania Telephone Company, 
covering a portion of New York, Pennsylvania and Dela- 
ware. ° 

The Metropolitan Telephone and Telegraph Company, 
covering the city of New York and the country thereabouts 
within a radius of thirty-three miles. Capitalized at 
$8,800,000 and bonded at 82,000,000. 

The New York and New Jersey Telephone Company, 
covering Staten Island, Brooklyn and nine counties of 
Northeastern New Jersey. Capitalized at $3,000,000 and 
bonded at $2,827,800. 

Chesapeake and Potomac Telephone Company, covering 
Maryland, Virginia and the District of Columbia. 

Cumberland Telephone Company, covering Tennessee, 
Kentucky and a part of Indiana. 

The Southern Bell Telephone Company, covering the 
southeastern States. 

The Southwestern Telephone Company, covering Texas, 
Louisiana and Arkansas. 

Missouri and Kansas Telephone Company, covering 
Missouri, Kansas, Indian Territory and Oklahoma. 

The Rocky Mountain Telephone Company, covering 
Colorado, Wyoming, Utah, Nevada, Idaho and Montana. 

The Sunset Telephone Company, covering, the Pacific 
slope. 

The Wisconsin Telephone Company, 
consin. 

The Michigan Telephone Company, covering Michigan. 

The Nebraska and Erie Telephone Companies, covering 
Nebraska and the Dakotas. 

The Iowa Telephone Company, covering the State of 
Iowa. 

The Central Union Telephone Company, with $10,000,000, 
covering Indiana, IIlinois and Ohio. 

The CLicago Telephone Company, with 35. 000, 000 stock 
capital, $2,000,000 bonded debt, covering Cook County, III. 

Details infinite in variety might be lugged in 
to fill the skeleton outline of the story and sup- 
port the statements presented above, but a mul- 
tiplication of facts would only carry the recital 
to unconscionable length. Bell history in its 


brutal entirety would fill volumes. 


covering Wis- 


Advauced Electrical Work at Columbia 
College. 


To determine whether or not the sluggish effect 
which opposes the transmission of electrical im- 
pulses in submarine cables and other conductors 
of high static capacity can be overcome, a series 
of elaborate experiments are now in progress in 
the electrical department of Columbia College. 


Prof. Pupin has the experiments in charge, and 
most flattering results are confidently expected. 

Prof. Pupin is devoting his personal attention 
to the perfection of a multiplex system of te- 
legraphy which will operate without the necessity 
of the delicate adjustment and balancing now re- 
quired inthe quadruplex system. 


OPPORTUNITIES IN ELECTRICAL EN- 
GINEERING.—II. 


BY A. A. ATKINSON. 


The question now is, with conditions as they 
are, which offers the most to the young man ? 
So far as it can be seen at present, considering 
the number of positions open, the practically ed- 
ucated young man has the advantage, though if 
the technical graduate be willing to begin low in 
order to learn the practical elements of the busi- 
ness and to convince his employer of his superior 
ability and skillfulness, he will find plenty of op- 
portunites for promotion; he can then leave the 
lower position to another beginner. But unless 
he be willing to do this, the practical man who is 
in a sense previously prepared for work in any 
application has much the advantage. Besides, he 
knows the practicalities, the other has them yet 
to learn. 

I believe the day is past when we should expect 
new and wide applications to develop suddenly 
to require the services of a number of men; the 
surprises in lighting and power and transporta- 
tion are not in the future. When these things 
were new, men not educated had to fill the posi- 
tions; horse-drivers became motormen, fire- 
stokers station men, and steam engineers ‘‘elec- 
tricians.” Now as these industries widen, and 
that rapidly, the great problems are a more 
efficient service, stricter economy in all direc- 
tions and a gradualweeding outof the undesirable, 
thus making room for those prepared to render 
the best service. Necessarily this process has 
been slow for several reasons, but now that the 
various departments of the electrical business 
have become permanently established, this will be 
more rapid. The bad wiring, the wretched in- 
stallation, the miserable economy of operation 
which have prevailed in the majority of cases in 
light and power plants for small towns, and also 
in very many not so small, will gradually disap- 
pear, because the services of trained men are be- 
ginning to be appreciated and sought. For the 
same reasons new installations will be manned 
by those who are prepared for the work.. 

I can probably best indicate the situation to 
the electrical student by outlining the kinds of 
positions that may be open to him. So, not by 
any means including all, but serving asa broad 
basis of division, let us lay down the following : 
(1) Original investigation and invention. (2)Con- 
sulting and constructing engineer. (8) Super- 
intendents of light and power plants, including 
isolated and central station work, stationary 
power, railways, mining, etc. (5) Artisans in 
light and power. (6) Artisans in factories. Those 
belonging in the first class I shall call electri- 
cians. Those in the second, third and fourth 
classes may properly be denominated electrical 
engineers. To be sure this is not meant to con- 
sider those cases where some member or stock- 
holder of thecompany is made ‘‘ superintendent ” 
whether there is an ergineer besides him or not. 
If he has not the electrical knowledge, and does 
not actually superintend the electrical part of the 
work, his title is a misnomer. Properly, in small 
towns where this is done, he should be superin- 
tendent or business manager of the ‘‘com- 
pany ” and not of the plant ur works. It will be 
quite evident, also, that the station man in a small 
plant, who also looks after the wiring and general 
repairs, is not entitled to the distinction of elec- 
trical engineer. He is merely a2 artisan, and the 
plant and town are without an engineer. I assume 
in this connection that only he who has practi- 
cally passed through the preceding steps and has 
arrived at the point of being the real superin- 
tendent of all the construction and repair of elec- 
trical appliances, whose theory and practice and 
experience entitle him to this distinction, shall be 
oalled electrical engineer in the sense in which I 
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am using the title. Under (5) and (6) I mean to 
include all, highest to lowest, engaged in actual 
work in manufacturing establishments, and in the 
actual operation of electrical appliances in light 
ing and power. 

As to numbers, we observe that those belong- 
ing to class (1) are comparatively few. Their 
preparation will be of the highest kind, technical 
and theoretical. The work of research must be 
undertaken only by those who have an intense 
love of truth for its own sake, and are willing to 
devote many weary days to its search with the 
expectation of no other reward than the great 
satisfaction of having added something to the 
world’s knowledge. Science may indeed pause 
to do them tardy honor. Men of this stamp we 
all can name, and none are more deserving of 
the world’s gratitude for their noble sacrifices in 
behalf of truth. Such men have established the 
laws of chemistry, physics and electricity—indeed 
have built the foundations of knowledge in all 
lines. They have established the bases for the 
modern practical applications of science, and 
they have invented practical devices for applying 
their discovered principles. They have given us 
the photophone, the phonograph, telephotog- 
rephy, the telautograph, the possibilities of elec- 
trical welding, heating, cooking, transportation 
and hundreds of others. And yet their work is 
not done. There are the problems of light with- 
out wires, the real nature of electricity, light and 
power without the present wasteful methods— 
perhaps by maintaining very high frequency vi- 
brations—electrical energy directly from the sun, 
methods of improving the magnetic circuit of 
dynamos, earth telephony, ete., eto. 

Very little need be said about class (3), for the 
number of places is necessarily limited, being 
open generally only to those who have received 
a special training in the factory itself. New es- 
tablishments select men of experience from fac- 
tories elsewhere. But those who are fortunate 
enough to secure places as artisans are the 
material—some of them—out of which those more 
enviable men are made. 

There are much greater opportunities in class 
(2) and these will be on the increase. As the 
tendencies are more and more to stricter econ- 
omy, least first expense and more efficient ser- 
vice in general, the electrical engineer will be 
more and more in demand. The time is rapidly 
approaching when every central station, lighting 
and power, and every form of electrical business, 
will have their consulting and installing engi- 
neers. The preparation for this work must be 
founded in practice. Without going into detail, 
it is apparent that the technicalities of engineer- 
ing alone will be of little avail. The reason for 
many failures in the saccessful installation and 
operation of electrical plants has been that the 
„theories“ of those in charge were not backed 
up by a thorough practical knowledge and ex- 
perience. 

Classes (4) and (5) have the advantage of by 
far the greatest number of individual opportuni- 
ties; and as the financial condition of the present 
improves this will be true in a still larger meas- 
ure, since capital being less conservative will 
hasten to invest in the business which when 
rightly managed promises the largest per cent on 
the outlay. The gradual adoption of electricity 
by steam roads and by new competing roads join- 
ing important centers, the rapid extension for 
lighting into towns everywhere, the enlarging of 
existing plants to meet the exacting demands for 
greater and better service, the extension of elec- 
tric power into mines and other forms of industry 
—all will have the effect of opening up new and 
wider opportunities. Butin the same proportion 
there will be the greater demand for more thor- 
oughly prepared men. This needs no particular 
illustration; but to take a single instance, light- 
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ing, as representative of the situation in general, 
it has been stated on good authority that if elec- 
tricity should supplant gas for lighting purposes 
the cities of New York and Philadelphia alone 
would at once require all the dynamos and lamps 
now in use in all the United States. I believe 
this is what we are gradually but surely coming 
to. With the inevitably cheaper production and 
more satisfactory results gas must die hard after 
a severe struggle, the Welsbach with its other 
devices. It can readily be seen what the advan- 
tages of electricity are, and the people will de- 
mand and get it. It needs no argument that the 
preparation for these two classes must be a 
thoroughly practical one—practical in the sense 
in which I have been taking it. 

Under the head of (6) comes a number of posi- 
tions, though much smaller than under (4) or (5). 
On the whole these places are not so desirable, 
since the chances for advancement will be limited 
to very few in this line of work. 

From the foregoing outline it will be apparent 
that the men educated along what I have called 
practical lines have far the better chance for pro- 
motion under the present conditions, and the 
places they are at once able to fill are much more 
numerous. The technical graduate is prepared 
for (1). True he may work in (2) and the rest if 
he first goes to work to prepare for them by 
practical study and experience, either in school 
or under private instruction, with an apprentice- 
ship. This done his higher instruction will be 
of much advantage to him. But I cannot help 
deprecating the tendency of our so-called tech- 
nical schools in their instruction to sail off into 
the generalities, refinements and abstractions to 
the neglect of those things which are more essen- 
tial for the immediate use of the great majority 
of their graduates. 

I wish to repeat that there are and will be op- 
portunities abundant for those rightly educated. 
In numbers they compare at least very favorably 
with those in other professions. Students must 
of course be taught the difficulties of low salaries 
at first—not speaking of the many favorable ex- 
ceptions to this,—hard work and perseverance. 
But is this any less true in most other kinds of 
business as a rule? One great reason for the 
apparent overcrowding of the electrical profes- 
sion is that so many are educated for positions 
that do not exist instead of preparing to meet 
the conditions as they are. 

Athens, O., April 17, 1895. 


Last of Prof. Crocker’s Lectures. 


The conclading lecture in Prof. Crocker’s 
popular course at Columbia College, on the 
practical applications of electricity, was given on 
Thursday evening last. The Telegraph and 
Telephone” was the subject. As in previous 
lectures of the course, Prof. Crocker gave con- 
siderable attention to the history and develop- 
ment of the art, making plain at the same time 
the extreme simplicity of the principles upon 
which the several instruments are operated. The 
synchronous and quadruplex systems were ex- 
plained in detail, and experiments made to show 
the method of operation. To show the sluggish 
effect which the high static capacity of an ocean 
cable has upon the transmission of electric im- 
pulses, the most novel and interesting experi- 
ment of the evening was made. This experiment 


and Prof. Crocker’s explanation of it clearly 
demonstrated why it is not possible to use the 
Atlantic cable for telephonic communication 
with Europe. 

In connection with his remarks on the tele- 
phone, Prof. Crocker said it was only fair to the 
telephone companies in large cities to state that 
the complexity of connecting 10,000 or more 
subscribers is infinitely great, in fact almost in- 
superable. Hence it stands to reason that tele- 
phone service in large cities must of necessity 
be an expensive luxury. 
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ARO CARBONS AND THE RATING OF 
ARO LAMPS.” 


Discussion.—( Concluded.) 


Prof. Thomas, of Columbus—I am not a mem- 
ber of this Association, and now have the 
pleasure of attending one of your meetings for 
the first time; but, as some of you know, I have 
been more or less interested in the questions in- 
volved in lighting by incandescent and by are 
lamps, and noting the title of this paper on the 
programme which was sent to me, I brought 
with me the results of some work which has been 
done recently at the State University at Co- 
lumbus bearing on the point under discussion. 
I thought it might be interesting tothe members 
to know what the results of that work were. The 
work was undertaken with particular reference 
to the bearing of facts upon the proposed watt 
rating of arc lamps which grew out of the dis- 
cussions of the Electrical Congress during the 
World's Fair. The measurements consisted in 
the determination of the amount of light given 
by the amount of carbons, not when they were 
mounted in arc lamps, but mounted in rigid 
holders, the length of the arc adjusted to a defi- 
nite amount by means of the chain of the arc 
formed by a lens upon a screen. The strength 
of the current passed through the carbons was 
ten amperes. The length of the arc and readings 
of voltage required and candle power were 
measured by means of the Weber portable 
photometer (?). The carbons upon which meas- 
urements were made consisted of ten or more 
pairs of carbons, obtained from nearly al] the 
central stations in the State of Ohio. The 
carbons were obtained by students of the uni- 
versity from their homes, or by their friends at 
home from lots of carbons that were in regu- 
lar use in street lighting service, for the purpose 
of getting at the facts as to the light actually 
given by the carbons. The point of the investi- 
gation was to determine how much variation 
there is in the candle power afforded by arcs 
which are maintained at an expenditure of a 
constant amount in watts. 

The watts that we made use of in the investi- 
gation were a little higher than the rating 
adopted by this Association, namely, about 500 
watts, as nearly as: we could judge. Our ma- 
chinery was adjusted so as to work steadiest at 
ten amperes, and with the aro length we find 
commonly maintained in lamps in Columbus we 
found that sometimes 51 or 52 volts was required 
to maintain the arc in that condition. 

With this brief explanation as to what the 
work consisted in, I may briefly run over the re- 
sults, without of course naming the makes of 
carbon upon which the measurements were 
made. Readings were taken at different angles 
in the lower hemisphere, but without stopping to 
read the results showing the variation at different 
angles. I will give the results at 45 degrees, 
which has been found is about the angle at 
which the light is produced. 

I find in the case of the first make of carbons 
tabulated that at 45 degrees the candle power 
measured ranges between 1,855 and 1,422. These 
readings which I give you are the results of the 
averages of readings taken from six to ten pairs 
of carbons of the individual make, and readings 
taken in each case by different observers, 80 as 
to eliminate as far as possible personal error, and 
to get as nearly as possible a basis for judging 
of the uniformity of performance of a given 
make. The variation in the candle power of this 
make shows 23.3, with variation of 3 per cent. in 
watts. The candle power relation is widely dif- 
ferent from the relation of watts. Second make, 
similar data, candle power 8.86 to 14,29; varia- 
A paper read before the N. E. L. A. at Cleveland by L. B. 
Marks. 
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tion in candle power 88 per cent., 3 per cent. in 
watts. The next make, 55.6 candle power, 7 per 
cent. variation of watts; candle power 977 to 
2,200. Here is a reading of 2,200. These read- 
ings are worked up by my students, and are 
abundantly substantiated by individual work of 
my Own. 

The next make of carbons gives a variation of 
39.8; 2.2 watt variation. Next, candle power 
20.48 to 1,870, 88 per cent. variation in candle 
power for 2.8 variation in watts. Next, 40.8 in 
candle power, one-half of 1 per cent. in watts. 
Next, 45 candle power, with I in watts. Next, 
26 variation in candle power, with 2.8 variation 
in watts. Next, 44.7 variation in candle power, 8 
in watts. 

The foregoing will answer in part the question 
which was partly answered by Mr. Marks as to 
the influence of size, etc., whether the carbons 
are coated or uncoated. The difference between 
them is shown here at 45 degrees. The average 
candle power of all makes with uncoated carbons, 
1,677; half coated carbons, 1,474, of the same 
size, 13; uncoated, candle power 1,611; coated, 
1,459. In both these cases the smaller carbon 
has the smaller candle power. Of course, this is 
not to be taken as conclusive, because „the point 
of investigation was not to determine the influ- 
ence of size; and I should say from a scientific 
point of view there are many points left out of 
this investigation. 

Not being a member of your Association, it 
would of course be impruper for me to argue 
upon the question of the propriety of the watt 
rating; but I have done so much work in the 
matter, and am so interested in the success of 
your work, that I may perhaps be pardoned for 
expressing myself on the question. I think the 
watt rating is simply taking a step in one direc- 
tion which does not tend in any degree to 
remove the trouble which you all experience, 
and you are simply changing the ground, that is 
all. My idea as to what should be done I have 
privately urged for sometime. It is substan- 
tially that set out in Messrs. Houston and Ken- 
nelly’s paper, read at this meeting, that the 
proper basis for a contract between a municipal. 
ity and a corporation, the object of which con- 
tract is the lighting of the streets of a city, is the 
illumination that is produced upon the street. I 
care not whether the light be done by electri- 
city, arc or incandescent lamps, or by gas, or 
gasoline, what the citizens want is light upon the 
streets; and if your contract will specify the de- 
gree of illumination required to be satisfac- 
tory under the usual weather ‘conditions ob- 
taining in a given place, and you name that in 
your contract, and then determine at any time 
when the question arises whether you have that 
illumination or not, you will have an easy means 
of settling your controversy. Therezwill be no 
question of arc lamps, candle powers, or any- 
thing of that sort. Find out what the fact is as 
to the illumination which your; contract calls 
for. 

I cannot refrain from expressing a word of 
crit tism, which I shall do in print soon, upon 
the paper of Messrs. Houston and: Kennelly 
in regard to the instrument which was presented. 
The idea underlying that instrument was dis- 
carded some two or three hundred years ago. 
The principle that underlies it was one of the 
earliest made use of in the attempt to measure 
the intensity of light, and it was found unrelia- 
ble, and the reason for it was set forth by Prof. 
Thomson in his remarks. The human eye is the 
thing which makes it unreliable. There are too 
many and serious differences in the eyes of in- 
dividuals, and differences in the same eyes at 
different times. The instrument is an interesting 
thing for a person to use to satisfy himself, but 
when it is presented as a means of settling dis- 


. putes in which values are concerned it seems to 


me that we ought to have had something better, 
something more susceptible of more accurate 
and reliable results, than that proposed. 


Mr. Ayer—I do not agree with the last speaker 
that in rating the arc lamp by wattage we have 
made no progress. We, have gotten from an abso- 
lutely indeterminable thing, candle power, to 
something we can put our hands on. When we 
contract for watts we can farnish them. It may 
not be the best way, but it prevents impositionson 
the central station manager. It is known that it 
is a very crude method of determining; but as 
yet nothing has been proposed other than the in- 
strument offered here, which seems to me an im- 
practicable device. Prof. Thomas tells us he 
gets a variation of 45 per cent. in candle power 
with a change of $ per cent. of wattage. That is 
a very extreme difference. It does not seem as 
though we find much of that in ordinary prac- 
tice, and it is an extreme case. It is an unstable 
thing we get our light from—the carbuns. There 
is nothing uniform about them, and there is no 
way of determining what character or size of 
carbons are best adapted to particular cases. I 
think we would all welcome something which will 
definitely determine the amount of illumination 
to be given people at a definite distance from the 
light, or any point on the street, under usual 
conditions. In having wattage we have some- 
thing definite; if we give you that, there it is; if 
we do not, you can talk to us. 

Mr. Armstrong—I thought better things of 
Mr. Peck than what he stated here about our defi- 
nition of what a two thousand candle power 
light was meaning nothing at all. When we 
agreed, in giving a two thousand candle power 
light, to furnish 450 watts, we met the conditions 
as well asthey can be met. The truth of the 
matter is that candle power is the measure of 
light and we cannot change it, and we must 
make ourselves conform to that in some way, 
and we did the best we could when we selected 
the standard of watts. 

Prof. Marks—-A few words with regard to 
Prof. Thomas’s remarks. The data submitted by 
him are certainly interesting and directly in line 
with reports contained in the paper. We are all 
aware of the ocourrence, but probably not of the 
magnitude of the variations he refers to. How- 
ever, though it is only too true that the candle 
power for the same watts may differ fifty or one 
hundred per cent. or more with different car- 
bons, yet, for reasons given in my previous dis- 
cussion, I do not see how the Association could 
be benefited by adopting a standard of candle 
power. From a practical standpoint it seems to 
me that it would be just as unwise for the central 
station manager to sell his lamp as a three 
hundred or a five hundred candle power lamp as 
it would be to sell it as a twelve hundred or a two 
thousand. There is of course no doubt of the 
value of making some measurement of the illu- 
mination, and, as has, been suggested, the: proper 
place to measure the illumination is not at the 
lamp but at the place which is lighted. In one 
case we may find that distribution is the all-im- 
portant feature, the intensity of the maximum 
rays being of secondary importance, and in an- 
other vice versa. Though the same amount of 
energy be supplied in the case of two lamps 
trimmed with special carbons, one of them 
whose candle power is much less than the other 
may be preferable because of the quality of the 
light. 

Before closing I wish to call your attention to 
atest in which two carbons, tested for mean 
hemispherical candle power, showed °456 and 486 
candle power respectively. On being tested for 
efficiency they showed 11.71 per cent and 10.01 
respectively. The efficiency referred to here is 
the radiant efficiency or ratio of, luminosity to 


total radiation. The current in each test was 
nine amperes, and the P. D. forty-five volts. 
One of the carbons was a squirted coke carbon, 
the other a molded. 

It will be noted that the,, carbon showing the 
higher candle power had lesser efficiency. It 
seems quite probable that in this case the differ- 
ence in the quality of light explains the disorep- 
ancy. 


Death of William J. Richardson. 


In the death of Mr. William J. Richardson, of 
Brooklyn, which occurred last Thursday morn- 
ing, the street railway fraternity loses one of its 
most conspicuous and able members and the city 
of Brooklyn one of its most estimable and hon- 
ored citizens. For seven weeks prior to his 
death Mr. Richardson had been a sufferer from 
complicated nervous diseases, which developed 
into acute spinal meningitis. 

At the time of the recent strike in Brooklyn 
Mr. Richardson was called upon to perform a 
task which a less able man would have failed to 
successfully accomplish. As an official of the 
Atlantic Avenue Railway Company he was forced 
to do that which was for the best interests of his 
company. As president of the Atlantic Avenue 
Railway Employees’ Mutual Aid Association he 
desired that the employees of his company be ac- 
corded the kindest and fairest treatment. As an 
evidence of the employees’ faith in his honesty, 
integrity and fairness no more striking proof 
could have been offered than their unanimcus 
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WILLIAM J. RICHARDSON. 


request that he be permitted to arbitrate the 
questions which were made the issues of the 
strike. 

Mr. Richardson was. born in Albany forty-six 
years ago. His street railway experience began 
in 1867, when he became his father’s assistant in 
the management of the Brooklyn and Jamaica 
Railroad. When the Atlantic Avenue Company 
was organized he was made secretary, which po- 
sition he held until the reorganization of the 
company, when it passed into the hands of the 
Brooklyn Traction Company. He was one of the 
organizers of the American Street Railway Asso- 
ciation and served continuously since 1882 as ita 
secretary and treasurer. He held the same office 
in the New York Street Railway Association. In 
this capacity Mr. Richardson became widely ac- 
quainted in street railway circles. The efficient 
manner in which his duties were discharged, 
coupled with his faithful, earnest work for the 
advancement of all that pertains to street railway 
practice and construction, and the cultivation of 
more cordial relations between street railway in- 
terests and the public, brought to him the well- 
merited distinction of being the foremost leader 
in this fleld. 
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LEGAL NOTES. 


The Supreme Court of Michigan has affirmed 
the judgment of the lower court in the case of 
Louis George and others against the Wyandotte 
Lighting Company, thus confirming the contract 
made in 1892 by the city with the Western 


Electric Company for the construction of an 
electric light plant. 


Judgment has been rendered against the 
South Bend and Mishawaka Railroad Company 
in the suit brought by the Central Trust Com- 


pany of New York to foreclose a bond mort- 
gage amounting to $250,000, and also against 
J. MoM. Smith, the purchaser for the company 
of the equipment for the road. The latter suit 
was for $29,000, and was brought by Isaac B. 
Newcombe. The company operates an electric 
road from South Bend to Mishawaka, five miles 
in length. 

Henry B. Oakman and Harry M. Shaw, doing 
business as the Oakman Electric Company, 
manufacturers of electric specialties at No. 186 


Liberty street, New York, have made an assign- 
ment to William D. Murray, of Plainfield, N. J. 


Justice Russell, in the Supreme Court, has 
vacated the assessments made by the Commis- 
sioners of Taxes of New York for the year 1894 
upon the personal property of the General Elec- 
tric Company. the Edison Electric Light Oom- 
pany and the Edison General Electric Company, 
on the ground that they are taxable only at their 
principal place of business, Schenectady. New 
York County loses about $200,000 by the decision. 


Judge Taft has handed down his decision in 
the suit brought at Cleveland, O., by Francis 
Lowrey, executor of the estate of Grosvenor P. 
Lowrey, against the Cowles Electric Smelting 
and Aluminium Company and Alanson T. Osborn 
for infringement of patent sold and assigned to 
plaintiff by Charles Bradley for a process of 
separating metals, particularly aluminiam, from 
their ores by the use of an electric current, 
etc., the Judge holding that the defendants had 
infringed. He granted the plaintiffs a perpetual 
injunction, restraining the defendants from 
using the patent rights and ordered the letters of 
patent held by the Cowles people canceled and 
declared void. 


The Westinghouse Electric and Manufacturing 
Company has filed a bill in equity against the 
Suburban Electric Company at Philadelphia, 
alleging infringement on several patented im- 
provements, the exclusive right to which the 
complainant company claims, Theimprovements 
are for electro-magnetic motors, invented by 
Nikola Tesla, of New York, who assigned one- 
half interest in his patents to Charles F. Peck, 
and Tesla and Peck subsequently assigned them 
to the plaintiff company. The Westinghouse 
Company has also filed a bill against John 
Mustard, charging infringement by the defend- 
ant on the plaintiff company’s patented improve- 
ments in method of electrical distribution. 


Personal. 


Dr. Arthur Brown, who has been representing 
the T.-H. International Company in Brazil for 


some time, has returned to this country to stay, 
and is now at his home near Boston. 


Mr. Chas. Bragg, manager of the Westinghouse 


Company’s Philadelphia office, was in New York 
last week. 


Mr. Charles E. Bibber has opened offices at 
620 Atlantic avenue, Boston, as New England 
ageut for the Columbia Lamp Company and the 


Lila. Soha Electrical Manufacturing Company, of 
St. Louis. 


Portable Electric Light Plants. 


To the Editor of ELECTRICITY. 

DEAR Six: In your issue of the 17th, under the heading 
“ A Large Portable Plant,” you say a successful test was 
made. I presume you mean a successful test was 
made with that. particular plant, as the idea is not new. 
Portable electric light plants consisting of a vertical 
quick steaming boller, high-speed engine, coupled direct 
to dynamo, were sold by Woodhouse & Rawson, Queen 


Victoria street, London, Eng., in 1889. Yours truly, 
TRAVELER, 


To Forma State Assoviation. 


A call has been issued signed, by the more 
prominent gas and electric light men in Texas, 
for a meeting at Houston on May 22 for the pur- 
pose of forming a State Assoeiation. 


New York Electrical Society. 


The April meeting of the New York Electrical 
Society was fixed for the 25th, when Mr. T. L. 
Wilson was to have delivered a lecture on Acety- 
lene. At the last moment Mr. Wilson had to 
leave for the West and Mr. Edward Durant 
kindly filled the gap by repeating before the 
Society on the 24th ult. his Jecture given on the 
16th before the Brooklyn Institute on the Manu- 
facture in the Electric Furnace of Diamonds, 
Rubies, Aluminum and Acetylene Gas. 


Boston Notes. 


Attention is being called through the Boston 
papers to the condition of tne overhead wires of 
the West End Railroad Oompany throughout 
this city. 

The Nantasket Beach branch of the New York, 
New Haven and Hartford Railroad is being 
equipped with electricity. 

The lamp business in Boston is remarkably 
quiet at present. It was expected that several 
new companies would start up after the verdict 
in the Bates Refrigerator case, instead of which 
things rather look the other way. The low prices 
have apparently scared people against going into 
business. 


The West End Railroad feeder wires throughout 
the busier parts of Boston are to go into under- 
ground conduits. 


R. H. White & Co., the mammoth dry-gouds 
firm, having just completed an extensive addition 
to their establishment, have placed the contract 
for lighting the store with four hundred arc 
lights. 

Electric leunches are to be run on the orna- 
mental ponds in the various pleasure parks and 
pleasure grounds in and around Boston this sum- 
mer. 

Electricity is being utilized for advertising 
purposes in this city on a scale that is not ap- 
proached in any other city in the country. To 
stroll through the streets of Boston after dark, 
strangers would be more than surprised and im- 
pressed by the magnificent displays that are 
made at the theatres and other places of amuse- 
ment as well as by the principal restaurants and 
dry-goods stores. 


General News. 


What is Going on in the Electrical World. 


Montrose, Pa.—A committee has been ap- 


pointed to examine and report on the subject of 
electric lighting for this town. 


Toronto, Can.—The question of civic electric 
lighting for this city will be submitted to a vote 
of the people on the 25th of May. 


Salem. Mo.—A stock company is to be formed 
to build and operate an electric road from Salem 
to Licking, Houston and Cabool. ö 


Batavia, N. T. — The survey of the route pro- 
posed for the Batavia and Northern Railroad, 
ae Orchard to Batavia, has been com- 
pleted. 


Harrisburg, Pa.—A bill has passed the House 
of Representatives permitting electric street rail- 
ways operated within the State boundaries to 
carry freight. 


Columbus, Ga.—Grigsby E. Thomas, Jr., a 
prominent attorney of this city, has outlined a 
plan for an electric road connecting Columbus 
and Atlanta. 

Brattleboro, Vt.—The Gaslight Company will 
put in a plant to furnish electric power for 
small manufacturers and users if they are assured 
of a sufficient demand. 


Flushing, L. I.—An application has been 
made to_the highway commissioners for a fran- 


chise to operate an electric road from the White- 
stone line to Willett’s Point. 


Muncie, Ind.—A choice of routes for a new 
electric street railway in this city is being con- 
sidered. George F. McCulloch is mentioned as 
being interested in the project. 


Fulton, Mo.—The light committee of the 
council has been instructed to ascertain the prob. 
able cost of an electric lighting plant for this 
place and to receive bids for the same. 


Little Rock, Ark.—It is reported that a com- 
pany has been organized here to utilize a sixty- 
foot fallon a mountain stream not many miles 
from Little Rock to generate electricity for trans- 
mission to this city. 


Rushville, Ind.—M. L. Howe, of Indianapolis, 
has presented a proposition to the city council 
offering to construct waterworks and an electric 
light plant for $70,000, four-fifths of the capital 
stock to be taken by the city. 


Monroe, Mich.—Mr. Fenton, of Findlay, O., 
has applied to the city council for a franchise for 
the Citizens’ Electric Railway Company giving 
them the right to operate an electric line in cer- 
tain streets of this city. 


Stockton, Cal.—Harry Bunn and J. W. Hart- 
zell are busy securing the rights-of-way for the 
electric railway they propose to construct between 
here and Lodi. hese have been secured for 
about two-thirds of the distance. 


Hackettstown, N. J.— The lamp committee 
of council has been instructed to advertise for 
bids for lighting the streets of the town by elec- 
tricity for the coming year with 85 or more elec- 
tric lights of 20-candle power each. 


Pittsfield, Mass.—The stockholders of the 
Stanley Electric Manufacturing Company have 
voted to increase the capital stock of the com- 
pany from $200,000 to $800,000. The officers re- 
port a rapidly increasing business. 


Flint, Mich.—John E. Nolan, of Saginaw, who 
is interested in the Owosso and Corunna street 
railway, has been here lately looking over the 
field with the view. of putting an electric street 
railway line in operation in this city. 


Allegan, Mich.— W. B. Brittin has heen 
granted a patent on an electrical transformer, 
and is now arranging for the manufacture of it. 
A stock company Y be formed and a factory 
started at either Benton Harbor or Coldwater or 
at Chicago. 


Port Huron, Mich.—Sealed proposals will be 
received and information given by W. F. Wag- 
enseil, city clerk, until the 20th of May for fur- 
nishing the city of Port Huron with electric 
light. From 150 to 200 arc lamps of 1,200 c. P. 
will be required. 


Parkersburg, W. VWa.—The Parkersburg 
Electric Light and Power Company and the 
Parkersburg Gas Company have consolidated. 
Neither company sold out to the other; they sim- 
ply combined and will hereafter be operated un- 
der one management. 


Moorhead, Minn.-—-The city council has ac- 
cepted plans for a new pumping station and elec- 
tric light plant to be built here this summer. 
Bids will be advertised for at once. Citizens are 
unanimously in favor of the plan of the city doing 
its own lighting and pumping. 


Bucyrus, O.— The commissioners have granted 
a franchise for the Inland Electric road between 
Bucyrus and Sulphur Springs, a distance of seven 
miles. M. J. Monnett, the president of the com- 
pany, states that work on the road will begin at 
the earliest possible moment. 


Waukon, Iowa—An electrician with $3,000 or 
$4,000, to take interest in and full managementof 
a lighting plant and business in a growing town, 
where receipts of $800 to $400 per month are 
guaranteed, may hear of something to his ad- 
ee by addressing G. L. Hubbell at this 
place. 


Grand Rapids, Mich.—The Sweet Electric 
and Manufacturing Company of this city has filed 
with the city clerk a mortgage to E. H. Donnally 
as trustee. The mortgage covers all the com- 
pany’s stock, patents, accounts, etc., and is giren 
to secure over $12,000 indebtedness due on labor 
and other claims. 


Muncy.lPa.—A charter has been granted to 
Senator John J. 488 Charles N. Brumm, Pat- 
rick Campion and C. O. Smith, giving them the 
right to build an electric railr from Muncy to 
Picture Rocks, a distance of eight miles. 0 
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incorporators have obtained the right of way 
and will begin work in a short time. 


Deckertown, N. J.—B. W. Decker has re- 
signed as president and general manager of the 
Sussex Electric Light, Water and Power Com- 
pany. R. A. Sinn has been elected president 
and J. W. C. Oasher general manager. 


Atlantic City, N. J.—The lighting committee 
of city council recommend that the contract for 
lighting the city be awarded to Metzger & Oo. 
for 20 cents a lamp per night, on the condition 
that they file a bond for $50.000 and have their 
plant ready for operation by May 30, when the 
contract with the old company expires. 


Santa Barbara, Cal.—The supervisors have 
granted the franchise for the proposed electric 
railroad ranning from the city limits through the 
‘(Montecito and Carpinteria valleys. The council 
has . granted a franchise for the road 
to run through the city, the form of advertising 
for bids for the franchise being the only delay. 


Chicago. — The Metropolitan West Side Ele- 
vated Railroad is approaching completion and 
trains made. up of motor cars and trailers are now 
rhe. on the portion of the structure that is 
finished. The road is operated by electricity on 
an elaborated plan of the intramural road at the 
World's Fair, the third rail supplying current. 


Galion, O.—Proposals will be received at the 
city clerk’s office until noon, May 6, for an incan- 
descent light dynamo of 120 k. w. capacity, in- 
cluding exciter and all necessary station equip- 
ment, tobe delivered at the city’s electric light 
station. All proposals must be accompanied by 
a check, duly certified, for $100, as a guarantee. 


Peterboro, Can.—Two hundred employees of 
the Canadian General Electric Works here have 
been discharged for refusing to sign a new rule 
of the company making the workman liable for 
the full value of any machine or part thereof 
which he had the misfortune to damage, or for 
defects found in an article that has passed through 
his hands. 


Medina, N. Y.—A portion of the track of the 
-Beecher Railway between Waterport and the 
‘lake has been finished and is in working order. 
The work is being pushed as fast as possible. 
An experimental car is being built to test the 
possibilities of the system for high speed work. 
= is expected to obtain a speed of 150 miles an 

our. 


Sandusky, O.— The Sandusky Electric Light 
Company ata recent meeting elected the follow- 
ing direccors: . Watson Hubbard, H. C. Hun- 
tington, C. E. Cooke, George E. Reiter, T. F. 
Spencer, J. O. Moss, Charles H. Moss, A.C. 
Mods, C. W. Sadler, Jacob Knebeler, James 
Woolworth, C. G. Nielsen, George R. Butler and 
Geérge Feick. 


Oneida, N. Y.—A scheme is on foot to estab- 
lish a new electric light plant here to compete 
with‘the Warner Electric Light Company. Chas, 
E. Remick, chairman of the street lighting com- 
mittee of the board of village trust: es, is the 
leader in the movement. Five thousand dollars’ 
worth of stock has already been subscribed and 
much more has been promised. 


Lockport, N. Y.—Samples of a new insulating 
material formed of sponge crepon, supplied by 
the Sponge Cloth Company of this city and in- 
durated by a process disccvered by a Lockport 
man, have been sent for examination to Jeading 
electricians by the United Indurated Fibre Com- 
pany who will manufacture it if the material 
proves to be of value. 


South Haven, Mich.—At an election held 
here recently it was decided to bond the town for 
$10,000 to be used for the construction of an 
electric light plant. Mr. H. Zeedyk is a mem- 
ber of the committee appointed to advertise for 
bids. [In last week’s news summary an item 
containing this information was by mistake 
headed South Haven, Mass.“ 


Quebec, Can.—A project is on foot to furnish 
electric lighting to Levis from the Chaudiere 
Falls, which are 95 feet high and will give 500,000 
horse-power. The distance is eight miles from 
Notre-Dame de Levis. These falls, though less 
in height, are greater in volume than those of 
Montmorency, which, with a height of 140 feet, 
afford only 300, 000 horse-power. 


Rochester, N. T. — The Proctor Raymond 

_ Electric Company, organized March 8. 1893, with 
a capital of $20,000, has gone into the hands of a 
receiver, E. A. Marsh. In the papers presented 
to the court it is stated that the assets of the cor- 
poration, if well cared for and sold for what they 
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are worth, will bring $42,863.74, and that the lia- 
bilities do not exceed the sum of $29,883.17. 


Omaha, Neb.—A project much talked of here 
at present is the building of a canal from the 
Platte River at Fremont to an available point for 
the erection of a power-house on Papillion Creek, 
where the water power developed could be used 
for 5 electricity to be transmitted to 
Omaha. It is estimated that 18, 000 horse power 
a attainable through a suggested engineering 
plan. 

Madison, Wis.—The lighting of the capitol 
by has become intolerable to many of the 
legislators and a proposition to provide for an 
electric lighting plant for the building, to cost 
$18,000, has been adopted.—Gov. Upham has 
signed the “street car vestibule bill,” making it 
the duty of street car companies to provide a shel- 
tered compartment on their cars for the motor- 
men. 


Buffalo, N. Y.—At the annual election of the 
Buffalo General Electric Company the following 
directors were chosen: Daniel O'Day, New 
York; Thomas Hodgson. H. W. Burt, J. M. 
Brinker, W. H. Orcutt, W. W. Sloan, J. L. Wil- 
liams, P. P. Miller, Franklin D. Locke, 8. 8. 
Spaulding and C. R. Huntley, Buffalo; S. D. 
Greene, Schenectady, and George Urban, Jr., 
Cheektowaga. 


Oakland, Cal.—The first electric railroad con- 
structed in Oakland was finished less than five 
years ago, and at the present time the city is 
literally gridironed with electric street railroads 
which reach out in all directions. There are at 
least fifty miles of well-equipped electric rail- 
roads, furnishing rapid means of transit to and 
from the neighboring villages as well as to differ- 
ent parts of the town. 


Rome, N. Y.—The application of the City 
Street Railway Company for permission to 
change its motive power from horses to electricity 
or any other power besides steam has been ap- 
proved by the railroad committee of the common 
council. The recently elected directors of the 
company are J. S. Wardwell, W. P. Rayland, A. 
C. Kessinger, J. D. Higgins, W. R. Huntington, 
W. L. Kingsley and James H. Searles. 


Columbus, Ind.—An electric device has just 
been invented by Dora Ogden, manager of the 
Western Union office at this place, by which 
steam whistles are to be blown by electricity, the 
current passing through an electric clock. By 
this device every factory whistle in the city, or 
in the United States for that matter, can be 
sounded simultaneously. The whistle may be 
set to blow at any hour desired. 


Chattanooga, Tenn.— Under the auspices of 
the Chamber of Commerce a survey is to be 
made at once for an electric railway from this 
city to the Chickamanga National Military Park, 
which includes the battlefield. The promoters 
of the enterprise have elected the following of- 
ficers: President, D. M. Steward; vice presi- 
dent, James R. McFarland; secretary, John M. 
McFarland. Directors: A. L. Ross, J. M. Rife, 
Geo. O. Fisher, Jos. Aull, G. P. Wilbanks. 


Baltimore.— Mayor Latrobe has approved the 
Washington and Baltimore Boulevard Electric 
Line ordinances. The contractors have received 
orders to push the work with al] possible haste, 
as the company is anxious to have the line in op- 
eration within the time prescribed by the charter 
granted by the last Congress, which was eighteen 
months. The road will be as near an air line be- 
tween Baltimore and the national capital as pos- 
sible, about thirty-two miles, and will cost about 
$2,000 .000. 

Pass Christian, Miss.—A company has been 
organized under the franchises granted to C. 
Phelps, L. B. Moseley and others to build an 
electric street railway from this village to Biloxi. 
The company is to be known as the Pass Christian, 
Mississippi City, Handsboro and Biloxi Electric 
Railway, with the following officers: L. B. 
Moseley, president; W. L. Dinkins, vice-presi- 
dent; C. Phelps, treasurer. The company will 
get out a charter at once and baild the road as 
soon as possible. 


Fresno, Cal.—The people of this city are jubi- 
lant over the formation of a company to utilize 
the immense water power of the San Joaquin 
River and transmit it by electricity to all points 
in the valley. The capital of the new organiza- 
tion is $800,000, all of which has been subscribed. 
Besides furnishing power for their own establish- 
ments the projectors have in mind the acquisi- 
tion of the street car lines of the city, which will 
be changed to electric lines and the system ex- 
tended. 
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Philadelphia. An electric locomotive of a 
new type has been completed at the Baldwin 
Locomotive Works for the North American Com- 
pany, which operates the property of the Oregon 
and Texas Continental Company and extensive 
street railway and electric lighting interests in 
Milwaukee. This locomotive was designed by 
Sprague, Duncan & Hutchinson of New York, 
and it is intended for special experimental work 
in handling heavy freight and for switching 
purposes. 


Seattle, Wash.—The formation of the Union 
Illuminating Company and their lease of the 
properties of the Union Electric Company and 
the Seattle Gas and Electric Light Company may 
be considered another victory for electricity over 
gas, as the Union Electric Company is the con- 
trolling party in the new combination. Dr. E. 
C. Kilbourne, general manager of the Union 
Electiie Company, as we stated last week, be- 
comes the general manager of the Union Illumi- 
nating Company. 


Anderson, Ind.—The Olodfelter Gas Belt 
Electric Railway Company, which proposes to 
connect all of the Indiana yas belt cities with 
Indianapolis, was reorganized on the 26th ult. 
with $500,000 capital. Among the eleven stock- 
holders are J. D. Lindsay and A. B. Wilson, Jr., 
of New York. N. J. Clodfelter is vice-president 
and general manager. It is stated that the con- 
tract for the construction and equipment of the 
line from Marcen to Anderson has been let to the 
New York Standard Construction Company. 


Asbury Park, N. J.— Work on the new elec- 
tric railway between Asbury Park and Pleasure 
Bay was begun last week. It is the intention of 
the promotors to push the work as rapidly as 
possible. The proposed trolley road from Atlan- 
tic Highlands to Long Branch is also likely to be 
constructed at an early date. Articles of inoor- 
poration have been filed with the Secretary of 
State, and the $25,000 guarantee has been de- 
posited with the State Treasurer. This road will 
be known as the Atlantic Highlands, Red Bank 
and Long Branch Electric Railway. 


Indianapolis, Ind.—The Indianapolis and 
Broad Ripple Rapid Transit Company has filed a 
mortgage in favor of R. T. McDonald and the 
State Street Deposit and Trust Company of Mas- 
sachusetts. The mortgage is to secure $400,000 
worth of bonds which the company will issue. 
With the mortgage was filed a warranty deed to 
180 acres of land at Broad Ripple to the Indian- 
apolis and Broad Ripple Rapid Transit Company. 
The deed was executed by R. T. McDonald and 
Lillie McDonald. The Broad Ripple Company 
will issue the bonds for the purpose of paying off 
its indebtedness and to make improvements this 
summer. The officers of the company say that 
$100,000 is to be expended in improving the street 
car track and in making it a double line. The 
company will also build a power - house. 


Albany, N. Y.—The Railroad Commissioners 
have been applied to for permission to change 
the motive power on the White Line branch of 
the Troy City Railway between Cohoes, Green 
Island and Troy, from horses to electricity. The 
necessary consent of property owners along the 
line has been obtained.—A bill has been intro- 
duced in the Senate providing that the contract 
time for which the city of Albany shall be bound 
to pay for light shall be extended to five years. 
It also gives the contractors the right to supply 
electricity in every part of the city for light and 
power, thus giving them the free use of the 
streets for the extension of electric wires.—The 
State Railroad Commission has granted the Her- 
kimer, Mohawk, Ilion and Frankfort Street Rail- 
way Company permission to increase its capital 
stock from $55,000 to $150,000, the increa ze being 
for the purpose of electrical equipment. 


New York.—It is reported that the Widener- 
Elkins Traction Syndicate of Philadelphia had 
offered 94.500, 000 for the Huckleberry” system 
of trolley roads, north of the Harlem, and that 
the offer was rejected, the officials of the company 
valuing their roads and franchises at $5,000,000. 
A suit is now pending in the Supreme Court to 
test the constitutionality of the franchises under 
which this Huckleberry“ or Union Railway is 
now operating.—The Madison Square Light 
Company has mortgaged all its rights, privileges 
and franchises to the State Trust Company for 
$500.000, and the company has authorized its 
president and secretary to issne bonds to an 
amount not exceeding $500,000 to pay off the in- 
debtedness incurred by the acquisition of the 
East River Electric Light Company.—In the 
construction of the underground trolley road” 
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on 109th street the management have substituted 
for the underground trolley wire a solid iron rail 
through which the current will be sent. The new 
device has been given a trial, and it worked so 
successfully that the directors of the road aban- 
doned the old idea and adopted the new one. 


Telephone and Telegraph. 


A telephone line isin course of construction 
between Sioux Falls, S. D., and Dell Rapids. 


The Lewis County Telephone Company of Oan- 
ton, Mo., has been chartered. Its capital is 
$1,800. 

The People’s Telephone Company of Catletts- 

urg, Ky., has been incorporated. Its capital 
Sook is $200. 

Enough stock has been subscribed for at Em- 
poria, Kan., to warrant the formation of a new 
telephone company. 


An ordinance has passed the Salem, Ore., city 
council granting a franchise to the Anthony 
Telegraph Conipany of Oregon. 


Cherokee, Minn., is to have a telephone, man- 
aged by a private company. The rentals are set 
at $2 per month for all instruments. 


A hometelephone company has been organized 
at Princeton, Ill., with over 100 subscribers. 
Nearly all the subscribers of the company are 
patrons of the Central Telephone Company and 
it is the intention to reduce ratesfrom $48 per 
year to 

The Upper Peninsula Telephone Company, or- 
ganized to operate in Marquette, Mich., under 
the franchise granted to B. 8. Kaufman, have 
forwarded incorporation papers to Lansing. 


The new Occoquan Woodbridge Telephone 
Company, who propose to establish an ex- 
change in Alexandria, Va., in opposition to the 
Bell Telephone Company, are now busy soliciting 
subscribers and will shortly begin the erection of 
its line. 

E. G. Edwards, representing the English 
Haley company of Kirksville, Mo., proposes to 
put in a telephone exchange at Whitewater, Wis., 
on the new automatic system and at low rates. A 
thorough canvass of the place will be made, and 
if sufficient encouragement is given a franchise 
will be asked of the common council. 


J. M. Drill and Oliver Watson announce that 
they are forming a telephone company at Buf- 
falo, N. Y., with a capital stock of $250,000. The 
organizers will guarantee to place telephones in 
business houses for $85 a year and in private 
houses for $30, with an unlimited service. They 
intend to introduce the inventions of the Mutual 
Automatic Telephone Company of New York. 


Arguments of counsel in the Bell Telephone 
case, in which the validity of the Berliner patent 
on the telephone transmitter is involved, were 
closed several days ago in the United States Cir- 
cuit Court of Appeals at Boston. It is likely to be 
some weeks before the decision of the court is 
made public. 


It is stated that there is such a lack of har- 
mony among the projectors of the Mutual Auto- 
matic Telephone Company of Philadelphia that 
a reorganization of the company has become a 
necessity. This is the company that was in- 
volved in the council scandal which went through 
the farce of an investigation a few weeks ago. 


The Stillwater, Minn., Telephone Company 
has voluntarily reduced the price of telephones 
to $8.50 a month in business places instead of 
$4 and to $2 instead of $3 in residences. 


At Des Moines, Iowa, long distance telephones 
are being placed in the daily newspaper offices, 
trunk line railroad officesand city offices, includ- 
ing the fire department and the police head- 
quarters. 


The Massachusetts House has rejected the bill 
to compe! the Bell Telephone Company to pay a 
tax on shares of stock held in sub- companies. 
The House accepted the adverse report of the 
committee on mercantile affairs on the petition 
of J. J. Casey that telephone companies should 
be placed under the supervision of the Gas and 
Electrio Light Commissioners. 


A telephone exchange has been organized at 
Northfield, Minn., by Tennant Brothers. Sixty- 
five subscribers have been already obtained. 


The defeat of the bill for cheaper telephone 
rates in the Legislature was a setback that can be 
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only temporary. Competition will accomplish 
what legislation has denied, 


The Citizens’ Co-operative Telephone Oom. 
pany of Shreveport, La., is now fully organized, 
‘with John W. Taber as manager. The new com- 
pany is meeting with such encouragement as to 
induce the belief that in time it will be a strong 
competitor of the Southern Telephone Company. 


The Interstate Telephone Company has been 
organized at Wilkes-Barre, Pa., to build a tele- 
phone line connecting Wilkes-Barre, Pittston, 
Scranton, Carbondale and small towns between 
those places. The officers are: Hon. John 
Graham, Wilkes-Barre, general manager of the 
Wyoming Valley Traction Company, president; 
Timothy Burke, of Scranton, vice-president; 
Horace E. Hand, of Scranton, secretary and 
treasurer. 


The city council of Chattanooga, Tenn., has 
granted a franchise to the Citizens’ Telephone 
Company to establish a telephone system in that 
city. It purposes putting in telephones at a rate 
of $80 a year for business houses and $24 a year 
for residences. 


The Harrison Telephone Company has applied 
to the city council of Detroit for a franchise. 
Attorney Charles Flowers, of the company, 
stated at a meeting of the Committee on Streets 
that the new company had already over 3,500 
subscribers on its books, among them O. W. 
Shipman, who has subscribed for seven tele- 
phones, 


Alpena, Mich., has a new telephone company 
composed altogether of its own citizens. The 
subscribers for telephones are also subscribers 
for stock. 


Business men of Fort Wayne, Ind., have de- 
cided to form an independent telephone com- 
pany. The promoters,” says the Gazette, 
are men of means, and can secure abundance 
of capital to carry out their project, and they in- 
sist that the city will be given cheaper and better 
telephone service than it possesses at present, and 
and that, too, within a very brief period.“ 


George S. Holmes has secured a telephone 
franchise at Pierre, 8. D., and begun putting in 
a system there which he expects to extend to 
surrounding towns. 7 


The Bell Telephone Company intend erecting 
a long-distance line between Huntsville, Ala., 
and Shelbyville, Tenn. The latter place ig con- 
nected with Nashville, Nashville with Evansville 
and Evansville with Ohicago. Then Huntsville 
will be connected with Atlanta, thus connecting 
Atlanta with Chicago, via Huntsville, a distance 
of over 900 miles. 


The Ashland, Ky., News says: The Key- 
stone Telephone Company of Pittsburg, Pa., 
has written several parties locally about the pros- 
pects of the establishment of a new exchange 
here, but so far as can be learned they have 
not to date been accorded any very great amount 
of encouragement. The Keystone Company 
claim to have a system that is equal to any on 
the market and are willing to place the exchange 
at very low rates.“ 


The Susquehanna Telephone Line, a company 
recently organized in Susquehanna, Pa., pro- 
poses to sell its phones to subscribers for $12, 
and will establish an exchange in that town 
when enough subscribers are obtained. The 
president of the company is L. G. Larrabee. 


The Drawbaugh Telephone and Electric Com- 
pany have made a propcsition to the citizens of 
Myerstown, Pa., offering to locate there if a 
specified amount of money be raised by the 
residents. At a meeting held for the purpose a 
large amount was subscribed. 


More than $1,200 have been subscribed for a 
telephone line from Tallahassee, Fla., to Thomas- 
ville, Ga., via Bradfordville, Centerville, Dun- 
cansville and Surette. The line will be about 
thirty-six miles long. 


The Gerst telephone bill, notwithstanding the 
fight that was made in its favor by the commer- 
cial organizations of the State of New York, has 
been killed for this session of the Legislature by 
the discharge of the committee on electricity. 
The probability of such an outcome was an- 
nounced in this paper several weeks ago. 


The stockholders of the Orange County Tele- 
phone Company at a meeting in Middletown, 
N. Y., on Tuesday of last week elected the fol- 
lowing directors: L. S. Stivers. J. E. Iseman, 
J. L. Wiggins, A. B. Wilbur, F. M. Stratton, L. 
V. Sinsabaugh, R. C. Tuthill, G. A. Swalm, Jr., 
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T. D. Mills, J. J. Silk, E. Fancher, Frank 
Harding, T. A. Weller. 


A representative of the Harrison International 
Telephone Company is in Watertown, N. Y., 
securing subscribers. The company has been 

anted a franchise and part of the stock will be 

eld by prominent business men of the city. 

The charge for the new telephone is $2 per 
month for business places and $1.50 for resi- 
dences, just one-half the rates of the Bell Com- 
pany. 


The city council of Paris, Ky., has given the 
new Paris Telephone Company a ten-year fran- 
chise, and the company will berik at once to 
erect its poles and make connections with the 
outside world. H. A. Power is president and 
Dr. H. Roberts secretary and treasurer. 


A representative of the Stromberg-Carlson 
Telephone Manufacturing Company has proposed 
to business men of Morris, Ill., to introduce a 
system in that city on the basis of a local stock 
company to which he will furnish the instru- 
ments, and it is thought that in this way business 
houses can be accommodated at an expense of 
$18 or $20 a year, while residence phones will 
cost but $12 or $15. Marseilles, Ill., has gone 
into the scheme and has many subscribers. 


The council of Winterset, Iowa, has passed an 
ordinance granting H. J. B. Cummings, Fred 
Strong, Dr. Hinshaw, C. C. Schwaner and T. 
Mardis and their assigns the exclusive right to 
use the streets and alleys of Winterset for tele- 
phone purposes for the next ten years. This 
ordinance, as Jocally construed, prevents the old 
company from soliciting further business in 
Winterset, and restricts it to the instruments 
already in. 


The Merritt Lamp. 


A patent has recently been issued to Mr. 
Charles Andrew Merritt for an incandescent 
multi-filament lamp which will be readily un- 
derstood by the following description : 

The lamp is made with three or more fila- 
ments; they may all be of the same candle power 
or have different degrees of illumination; each 
one is to be used separately, or two or more of 
them cau be used at the same time in multiple 
arc. One terminal of the carbons is attached to a 


Toe MERRITT Lamp. 


contact post in the base of the lamp, the other 
leading-in wires are attached to the outer shell 
for a return contact. The contact posts for each 
filament are insulated from each other and are 
touched by a switch shown at L, Figs. 1,2 and 
4, which also forms a contact with the key in the 
socket. There is no change necessary in the 
socket from present construction. By placing the 
pointer end or switch on any contact post the 
carbon connected with it will be lit up. or by 
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tarning the broad end around one or all may be 
lit up. 

It would seem that this lamp could be made 
at a slight additional cost and would be a great 
saving to the consumer. 

Probably the true way to use this lamp would 
be to burn each carbon for about 800 hours; 
four filaments would thus give 1.200 hours’ con- 
tinuous use at a comparatively small loss of bril- 
liancy. While each filament might drop 10 to 15 
per cent. in burning, every time a fresh one is 
started it would bring up the lamp to full candle 
power; that is to say, in using the lamp 
before the globe becomes smoked enough to ob- 
scure the light the initial brillianoy will be re- 


stored as many times as there are extra carbons 
to use. 


a 


THE FORT WAYNE ELECTRIC CORPORATION'S NEW 
MULTIPOLAR DYNAMO. 


Figure1 of the accompanying illustrations represents a 
new 60 K. w. medium speed dynamo designed for incandes- 
cent lighting or power. It is the first of a series of mul- 
tipolar dynamos designed by Mr. James J. Wood, the Cor- 


FI. 1.—‘* Woop ” 60 K. W. Dynamo. 


poration’s electrician and mechanical engineer, which 
vary in size from 2 to 800 kilowatts. As will be seen from 
the figure, the design of this dynamo, like all of Mr. 
Wood’s apparatus, presents a very beautiful and substan - 
tial appearance, while the mechanical perfection of detail, 
workmanship .and finish stamps it at once as a modern 
high-grade machine. In the several sizes up to and in- 
cluding 120 kilowatts, the lower portions of the feld, ped- 
estals and base are made in a single casting, while in the 
larger sizes,which have an outboard bearing, the parts are 
cast separately and bolted tothe base, making the dy- 
namo easier to install, as should the same design be main- 
tained throughout, the Zastings would become very 
heavy and difacult to handle. A notable feature in this 
Generator is the absence of all loose cables, wires and 
connections, 80 common on most machines, the connec- 
tions in this dynamo being made by removing the perfor- 
ated door, where they connect with the main binding- 
posts, which are mounted on slate bases at each side, 
effectively protecting them from dirt or injury. The two 
small binding-posts shown in front are for the field 
rheostat connections. The dynamo is compound wound 
and can be run in either direction by simply reversing the 
brush-holders on the studs and without changing any of 
the other connections, the brush-holders being so propor- 
tioned with retation to the commutator that the act of 


reversing them on the stud changes the point of contact 
90 degrees, leaving them in the correct position for com- 
mutation when the dynamo is run in the opposite direc- 
tion. The curved pedestal on the commutator end is also 
a decided advantage, as it not only reduces the floor space 
and weight of metal required in the base, but enables 
the dynamo to be turned end for end on the sub-base 
should it be required to belt from either end. The bear- 
ings are self-olling and aligning and are of amplu propor- 
tion to withstand the strains to which they are subjected, 
while the field coils are wound on steel spools with brass 
heads, making them very easy to replace in case of an 
accident. 

The armature construction of this dynamo (Figs. 2 and 
8) possesses many novel features, showing in a marked 
degree the ingenuity and originality of the designer. 
Fig. 2 shows the commutator and core complete with one 
of the coils in place, while Fig. 3 shows one of the arma- 
ture punchings, the method of building: up the core, and 
one of the coils before being insulated. As will be seen 
from Fig. 8, the armature core is constructed from seg- 
mental punchings, having hooks projecting from the inner 
edge which partly encloses the clamping bolts. These 
punchings alternate with one another in order to break 
joints, the hooks making contact with the bolts on oppo- 
site sides but without completing the magnetic circuit 
around them. It will be seen from this construction that 
the several segments are self-supporting, there being no 
strain on the spider or bolts other than that prod'ced by 


. 


the torque. As a consequence the spider can be of exceed- 
ingly small cross section and in marked contrast to the 
heavy cast-iron or steel structure so common in other 
multipolar machines, while the labor of fitting is reduced 
to a minimum, there being no dovetails or other difficult 
fits to make. The hooks, which engage with the clamping 
bolts, not only break joints, but alternate in position, 
leaving spaces between each equal to the thickness of the 
iron punchings. These hundreds of spaces enormously 
increase the radiating surface of the core, which of course 
reduces the temperature. 

A careful set of tests show that with this construction 
there ls absolutely no current generated in the clamping 
doits or spiders. Its advantages may be summed up in 
the fol.owing terms: 

1. Minimum weight of armature, 

2. Enormously increased radiating surface, 

8. Self-supporting core construction, 

4. Simplicity of spider construction, 

5. Economical use of sheet iron, 

6. Small cost for punching dies and their maintenance, 
—this method adapting itself perfectly to armatures of 
large diameter, and any capacity required. Those 
wishing a more detailed deacription of this construction 
are referred to Mr. Wood’s patent, No. 529,437, of Novem- 
ber 20, 1894. 


The windings or coils which compose the armature cir- 
cuit are also of novel construction, and present features 
of extreme simplicity over the bar method of winding 
heretofore employed. As will be seen from Fig. 8, the coil 
is composed of four bare wires wound on a former with a 
heavy copper connector soldered at one end, which makes 
connections by screws to the commutator segments. The 
advantages of this construction are: First, the soldered 
joints so common in bar winding at each corner, with their 
tendency to get loose, are entirely dispensed with, there 
being but one soldered joint to each coil, in place of five in 
the old method. Second, as a consequence, the resistance 
of a turn, and the C= Rl ssesin the armature are mate- 
rially reduced. Third, the four naked wires of which the 


Fic. 2.—ARMATURE OORE AND ComMMUTATOR. 


coil is formed present a greater radiating surface in pro 
portion to their area, and consequently carry the currents 
generated in them at a much lower temperature. 

After being formed in shape as shown in Fig. 8, they are 
then carefully Insulated and placed in paition on the core 
as shown in Fig. 2, the return ends being soldered into 
holes in the commutator connector before referred to. 
The commutator is then slipped on the shaft, each con- 
nection being screwed to its proper segment by two 
screws. As there ts no strain anywhere on the insulation, 
and as the voltage between each turn is very low while 
the ventilation is perfect, it would seem as though such 
an armature ought to last forever. 

The commutator of this machine, shown separate in 
Fig. 2, 18 consts ucted from hard drawn copper with mica 
insulation, put together by hydraulic pressure, and 
both it and the brushes and brush-holders are of ample 
cross section for the currents which the dynamo is in- 
tended to generate, and as aconsequence it does not heat. 
The armature circuits are so arranged and connected that 


Fig. 8.—DETAILS OF ARMATURE CONSTRUCTION. 


either two or four sets of brushes can be used on the com 
mutator; either set can be removed while the dynamo is 
running and the remaining set will carry the current 
without over-heating. On a recent test this dynamo was 
run on a load of 525 amperes at 120 volts for ten hours 
after which careful temperature readings were made. 
It was then found that the highest temperature in any 
part of the dynamo was but 35 degrees C. above that 
of the room. 

The dynamo weighs complete 7,300 Ibs, while the arma- 
ture Complete weighs but 960 iba, and at a speed of 650 
revolutions per minute delivers 500 amperes at 120 volts, 
which can be raised to 140 when required. 


COMMERCIAL PARAGRAPHS. 


The Metropolitan Electric Company have placed on ex- 
hibit io their store a sample board, showing a very com- 
plete assortment of pliers, splicing clamps, vises, etc. 


The Central Electric Company of Chicago have issued 
Catalogue No. 15, giving full particulars as to ‘he large 
line of Lundell Fan Motors which they carry in stock at 
all times. 


The Siemens & Halake Electric Company are sending 
out an open letter to customers giving strong arguments 
for the superiority of the direct-current low-tension sys- 
tem of lighting over all others. 


The Interior Conduit and Insulation Company’s Cata 
logue of 1895 models of Lundell Fan Outfits is now ready. 
It contains among other desirable matter a price list o 1 
separate parts which may be needed. 


The New York office of the American Electrical Manu - 
facturing Company, formerly tn the Havemeyer Bullding . 
has been removed to 39 Cortlandt street. 


The Metropolitan Electric Company have made a new 
departure by establishing a bargain counter on which 
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can be found a complete line of useful devices at hard- 
time prices. It will be well forthe trade to inspect these 
goods before placing their orders. 


A. L. Hawley, formerly assistant manager of the Union 
Electric Co npany of Seattle, Wash., is now snpertntend- 
ent and purchasing agent of the new Union Illuminating 
Company of Seattle, and will be in the market for stock of 
supplies, both electric and gas, and gas stoves, during 
June and July. His address untilJune 1 will be Seattle, 
and after that date, catalogues, etc., can be addressed to 
bim at 1,255 Wabash avenue, Chicago. 


Special Decorative Incandescent Lamps. 


The Columbia Incandescent Lamp Company are placing 
on the market some special incandescent lamps, very 
suitable for decorative purposes. 

Figure No. 1 represents the full size 16 candle-power 
cotled-flament round-bulb tncandescent lamp, which 1s 
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made in high voltages and is very suitable for window 
and ceillng decorations. The lamps are capable of being 
used in a horizontal position without any drooping of the 
filament. They maintain their candle power to the high 
degree of the new type Columbia incandescent lamps in 
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FId. 2. 
high economy, and give a very pretty effect either clear 
or in ground glass. 
Figure No. 2represents a special candelabra lamp, 
which is suitable for burning in series on 100 volt circuits 


and upwards. These lamps, used with the small yellow 
and red silk shades, make a very pretty and harmonious 
effect. 


in More Commodious Quarters. 
The Metropolitan Electric Equipment Company has 


moved from 10 and. 12 Chambers street, New York, to 
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more commodious quarters at 44-46 Duane street. This 
company, which has acquired the distinction of produc- 
ing the most striking and artistic effects in Decorative 
Lighting, has on hand a large number of contracts in this 
field. Mr. C. Colombani, the skilltul and artistic originator 
of the decorations, has in preparation some designs which 
promise to surpass, in point of beauty and effect, the 
many and remarkable creations he has already produced 
in this line. 


— — 


INCORPORATIONS. 


The Hobart and Western Electric Rallway Company, 
Hobart, Ind. Capital stock, $50,000. Promoters: Alfred 
Morrison, Andrew J. Smith, Geo. Stoker, Seward Light- 
ner. 


The Great Western Electric Company. Des Moines, 


` lowa—to manufacture all kinds of electrical machinery, 


appliances, appurtenances and supplies. Capital stock, 
$500,000. Promoters: Warren A. Drake, Riverside, III.: 
L. F. Dyrenforth, Riverside; Ralph H. Smith, Evanston ; 
T. C. Sullivan, H. K. Gilman, Chicago; C. E. Hunn, Des 
Moines, Iowa. 


The Delaware County Electric Company, Chester, Pa— 
to supply light, heat and power by means of electricity. 
Capital stock, $1,000. Promoters: S. T. Wellman, Upland, 
Pa.; W. C. Gray, O. B. Dickinson, Chester. 


The Baird Electric Conduit Company, Chicago, III.—to 
build, equip and operate street railroads operated by 
horse, steam, electric or other power: deal in strevt rail- 
road and railroad appliances, material, supplies, etc. 
Capital stock, $5,000,000. Promoters: F. C. Baird, Geo. E. 
Baird, W. H. Craig. 


The Electric Porcelain and Manufacturing Com- 
pany, Trenton, N. J.—to manufacture every kiud of por- 
celaln insulating devices for electrical purposes. Cap- 
ital stock, $50,000. Promoters: Carl F. Adam, Ferdinand 
F. Wachter and David Crossley, Trenton, N. J. 


The Northern Waterworks and Power Company, Beres- 
ford, S. D.—to bulld, operate and maintain waterworks 
plants, electric plants and milling plants. Capital stock, 
$75,000. Promoters: J. L. Potter, Beresford, S. D.; C. O. 
Potter, Elmira, N. Y.; F. H. Potter, Mellette, 8. D. 


The Big Four Electric Company, Chicago—to manufac- 
ture electric apparatus. Capital stock, $200,000. Inc rpo- 
rators : William H. Brown, Louis K. Gilson and Henry G. 
Ames. 


The capital stock of the Pasadena (Cal.) Electric Light 
and Power Company has been increasea from $50,000 to 
$100,000. 


The Asbury Park Electric Company, Asbury Park, N. J. 
—to furnish electricity for light, heat and power, etc. 
Capital stock, $200,000. Promoters: George A. Smock, Jas. 
M. Ralston, John W. Rockafeller, Harry J. Rockafeller, 
Asbury Park. 


The Automatic Telephone Company of Wisconsin, Chi- 
cago, Ill.—to maintain and operate telephone exchanges, 
and to furnish telephone service as well as telephone and 
electric lighting and power, to furnish electric wiring, 
erect telephones and their accessories and do general 
telephone and electrical business. Capital stock, $500,000. 
Promoters: J. Harry Theobald, Wm. Thos. Whipple, 
Maurice Rosenfeld. 


The Lafayette Machine, Electric Light and Power Com- 
pany, Denver, Col.—to conduct a machine shop for manu- 
facture and repair of electric fixtures and generate elec- 
tricity for light, heat and power. Capital stock, $10,000. 
Promoters: John S. Spencer, Frank D. Taggart, Henry 
Jay Mayham, of Denver, Col. 


The Wadsworth Electric Railway Company, Wadsworth, 
Obio—to build railways „to be operated by electricity or 
horse power, construct and operate telegraph and tele- 
phone line3, furnish electric light, heat and power. Cap- 
ital stock, $10,000. Promoters: F. G. McCauley, W. A. 
Ault, O. V. Dibble, R. F. Weaver, Frank Milis, W. S. Hol- 
loway. 

The Wayne and Conshohocken Street Railway Company, 
West Chester, Pa.—to construct and operate a street rail- 
way. Capital stock, $30,000. Promoters: Francis Feni- 
more, St. Davids ; Richard H. Johnson, Jultus A. Balley, 
Wayne, PA. 


The Rockland Telephone and Telegraph Company—to 
construct and operate telephone and telegraph lines from 
Nyack to Montmoor, to Hillburn and Ramapo; Mont- 
moor to New City, to Congers, to Rockland Lake and to 
Haverstraw, N. Y. Capital stock. $8,000. Directors: Wil- 
liam R. Thompson, Frank L. Colgrove and William Dewey, 
of Nyack ; John I. Tiaphagen, of Suffern; G. A. Blau- 
velt, of Monsey; A. A. Demarest, of West Nyack, and L. II. 
Hutton, of Nanuet. 


The Vance Electric Company of New York City—to 
carry on a business of general contractors aud electrical 
engineers for all classes of electrical construction work. 
Capital stock, $10,000. Directors: Arthur sS. Vance, of 
Brooklyn; John H. Cheever, Elizabeth Cheever, Charles 
C. Guiteau, of New York City, and Charles A. Allen, of 
Dover, N. J. 
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The United Electric Telephone Company of New York 
City. Capital stock, $50,000. Directors: Norman C. Raff, 
Frank R.Gemmon, Henry C. Williamson, Albert L. Rich- 
ardson, Charles P. Rowland, Henry A. Tobb and F. C. 
Toepleman, of New York City. 


The Harvard Telephone Company, Harvard, lll. Capital 
stock. $2,500. Incorporators: John C. Blake, John F. 
Reham, Herbert D. Crumb. 


The Stromberg-Carlson Telephone Manufacturing Com- 
pany, Chicago—to manufacture telephones. Capital stock, 
$50,000. Incorporators: Alfred Stromberg, Androy Carl- 
son and Arthur B. Cotton. 


The Nunda Electric Light Company, Nunda, Ill —to op- 
erate an electric light plant. Capital stock, $5,000. In- 
corporators : E. G. McCollum, H. H. McCollum and E. E. 
McCollum. l 


The Mount Vernon Telephone and Messenger Company 
—to operate a line of electric telegraph or telephone to 
connect the towns, villages, cities or other places within 
the County of Westchester, N. Y. Capital stock, $40,000. 
Directors: Horace Granfield, C. H. Ostrander, F. T. 
Davis, G. H. Gray, John Dawson, John Berry and William 
Archer, of Mt. Vernon, N. Y. 


The Westchester and William’s Bridge Traction Com- 
pany—to operate a street surface electric road between 
the villages of Westchester and William's Bridge, N. Y. 
Capital stock, $60,000. Directors: G. P. Morgan: A.G. 
MacDonnell, and Charles F. Tracy, of New York City. 


The Toledo Electric Street Railway Company ot Toledo, 
Ohio, has increased its capital stock from $1,400,000 to 
$1,750,000. 

The Cambridge and Guernsey Consolidated, Chicago, 
III. to prosecute mining, produce and market coal, salt, 
gas, oil and electricity for all purposes ; buy and sell mer- 
Chandise ; bulld an electrical light plant for lighting, 
heating or power. Capital stock, $200,000. Promoters: 
U. S. Frye, C. N. Crandle, Walter J. Hammond. 

The Kitsee Electric Company, Camden, Ng. to manu- 
facture dynamos, motors and electrical contrfrances of all 
kinds. Capital stock, $75,000. Promoters: Jno. M. Car- 
roll, Camden, N. J.; Robt. A. Balfour, Leo J. Tierney, 
Philadelphia, Pa. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED APRIL 16, 1895 


BLECTRIC RAILROADS AND APPLIANCES. 


537,857. Electric- Motor Car. William Robinson, Boston, 
Mass. Original “pplication filed April 12, 1889. Divided 
and this application filed Jan. 16, 1890. 

538,005. Electric-Rallway. Conrad C. G. Wolpers, Brock- 
lyn, N. Y. Filed Oct. 2, 1894. . 

638,104. Electric Motor for Rallwa Charles E. 
Emery, Brooklyn, N. Y. Filed April19, 1894. 

598,158. Electric Railway System. James M. Faulkner, 
Philadelphia, Pa. Filed Jan. 12, 1895. 

ELECTRIC LIGHTS AND APPLIANCES. 


538,028. Electric-Arc Lamp. Frank M. Lewis, London, 
England. Filed Oct. 12, 1894. 


DYNAMO BLECTRIO MACGINERY. 


587,994. Controlling Mechanism for Electric Motors 
Charles H. Richardson, Philadelphia, Pa., assignor to 
the 8.8. White Dental Manufacturing Company, same 

lace. Filed June 9. 1894. 
538,097. Commutator-Brush. Louis Boudreaux, Paris, 
France. Filed Oct. 28, 1892 b 


TELEPHONE AND TELEGRAPH APPARATUS. 


537,967. Telephone System. William Coonan, Jersey City, 
assignor to himself, and Wm. A. Chiids, Englewood, 
N.J. Filed Aug. 4, 1892. 


BATTERIES. 


537,989. Storage-Battery. Morris Moskowitz, Newark. 
N. J., assignor, by direct and mesne assignments, to 
lace, A. 8. Adler. Phila- 


himself, Leon D. Adler, same 
- Myers, New York, N. Y. 


delphia, Pa., and Theodore 
Filed May 7, 1894. 


MISOELLANEOUB. 


587,829. Electric Alarm-Clock. Henry W. Knapp and 
` Lawrence E. Gerrety, St. Paul, Minn. Filed Oct. B, 
1 


894. 
537,855. Electric Appliance for Elevators. James H. 
Roberts, Grand Rapids, Mich. Filed Oct. 6, 1894. 
587,856. Electrical Appliance for Elevators. James H. 
Roberts, Grand Rapids. Mich. Filed Feb. 23, 1895. 
537,860. „Electric Guest-Call. Frank O. Smith, La Crosse, 
Wis. Filed June 2, 1894. 

587,876. Kheostat. George H. Whittingham,: Baltimore, 
Ma. Filed Dec. 11, 1888. Renewed Sept. 27, 1894. 
537,907. Rosette or Ceiling Cut-Out. Eugene A. Snow, 

Syracuse, N. Y.. assignor to John R. Owen, same place. 
Filed Sept. 21, 1894. 
537,920. Coupling for Electrical Connections. James M. 
Faulkner, Philadelphia. Pa. Filed Aug. 9, 1894. 
537.982. Method of and Apparatus for Protecting Electric 
Circuits. John M. Oram, Dallas, Tex. Filed Jan. 15, 


1895. 

538,020. Insulated Conductor. Wiliam M. Habirshaw, 
New York. N. Y. Filed Oct. 16, 1894. 

538,024. Electric Brake. Edward D. Lewis, Savona, N.Y. 
Filed Dec. 7, 1894. 

538,064. Fastening for Non-Conducting Coverings. Philip ` 
Carey, Cincinnati, Ohio. Filed July 21, 1898. 

538,083. Separabe Terminal for Conductors. David N. 
Osyor, Columbus, Ohio, cae es Joseph A. Jeffrey, 
same place. Filed Nov. 28, 1893. 

538,090. Electric Cut-Out. Herbert A. Wagner and Ferdi- 
nand Schwedtmann, St. Louis, Mo. Filed Jan. 5, 189. 

538,127. Electric Door-Opener. John Schneider, Long 
Island City, N. Y. Filed May 7, 1894. 

538.182. Electrical Igniting Device for Gas- Engines. Al- 
fred J. Signor, Elkhart, Ind. Filed March 28, 1894. 

538,224. Automatic Cut-Out System. Lewis L. Borra- 

- daile, Philadelphia, Pa, eee gree of one-half to Joseph 

C. Borradaile, same place.. Filed Feb. 5, 1895. Ji 
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EDITORIAL NOTES. 


The To many of our readers it 
Right may seem entirely superfluous 
Will Win. to call attention to the peculiar 


conditions of the electrical trade as distinguished 
from other industries, and to point ont that just 
such a course as has been pursued by this paper 
was, and is, not only justifiable, but essential to 
the very life of the industry. But while the 
progress of events has made it clear toa few of 
the more advanced thinkers among the thou- 
sands directly or indirectly interested in the busi- 
ness that, with all its disagreeable features, sucha 
vigorous campaign against wrong, and against the 
individuals responsible for or typifying the 
wrong, is for the general good, there are many, 
especially of the distinctly professiona) class, who 
have looked upon our policy with disfavor, and 
who, while not denying the existence of the evils 
which we have laid bare, have held that a policy 
of silence and tolerance would have been better, 
and that the wrongs would have righted them- 


selves without the disgrace and humiliation 


which have resulted from their complete exposure. 

The fact that ELEcTRIcITy was the only one of 
the trade papers to take hold of the subject with 
vigor, to expose trade abuses and those respon- 
sible for them, has apparently strengthened this 
view of the situation. 

Those who have been of this opinion, however, 
have failed, we think, to consider the subject in 
its full breadth and depth. The fact tbat our 
contemporaries have not printed one word to aid 
the right and to wipe out the wrong proves, not 
that they do not see the wrong, but that they are 
governed by a short-sighted policy and are afraid 
to attack the vampires in the art because those 
vampii es have bad money to spend in advertising. 
This is the case in a nutshell as regards the older 
journals. The heads of every one of them admit 
in private conversation that the trade is in dan- 
ger, that the source of that danger lies chiefly 
in those great corporations which have no other 
idea of business than the ruin of competitors 
and the robbery of the investing public. 

The narrow view of the case that the evils 
which exist are inevitable and must be endured 


is not tenable. They are not inevitable, and need 
not be endured forever. The trade can be 
cleared of the parasites; the handicap can be 
removed; the electrical industry can be placed 
on an even basis with the other great industries 
of the world. While in our social life petty de- 
ceits and misrepresentations are looked upon 
withont serious criticism by most of us, and 
accepted as incurable, the policy of misrepre- 
sentation and deceit should not and can not be 
tolerated at allin large enterprises such as the 
one we are interested in. In the electrical busi- 
ness, as in railroads, eto., millions of money are 
invested, chiefiy the money of the middle 
classes—smal] investcrs, ignorant of the business, 
and confiding in the representations made by 
those who know more. The lines upon which 
the large corporations have been conducted, the 
groas mismanagement, the continued robbery of 
the many to enrich the few, have killed all con- 
fidence in the solidity of the industry, and have 
worked great injury nut only to the innocent in- 
vestors but to the very industry itself. 


We hold with greater confidence than ever be- 
fore that ELECTRICITY has shown from the first 
abundant reasons for existence, for claiming the 
support of every honest man directly or indirect- 
ly interested in the business and looking to that 
business for his living or for profits upon in- 
vestments. Yet many of those who are supposed 
to mold public opinion have looked askance at 
our work, questioned our good faith and doubted 
the goud effect of such a crusade. 

We shall yet demonstrate to all the skeptics 
and to the world at large that in our fight we 
have been at all times right, and that we are en- 
titled to great credit for a work which should 
have been carried on at least in part 
by the other trade journals. We stand by 
our guns, and shall stand there, aiming 
at what we know to be wrong in whatever cor. 
porate ur individual name it may appear, just 
as certain as we are of our own existence that 
sooner or later the sober judgment of the entire 
trade will give to us more credit for work done 
in the interests of the art than is extended to any 
or all of our contemporaries, And we shall not 
have long to wait. 
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We adopted, after careful consideration. a 
policy which we know to be sound, not only from 
the newspaper standpoint, but which is for the 
best interests of everyone represented in the 


trade in any honorable capacity. 


It may be that before the fight is ended not 
only the G. E. Company but other companies 
will be driven into bankruptcy. So. Their legiti- 
mate businesses will not be ruined, the stock- 
holders will not be injured but benefited, as will 
also be the entire industry and the large invest- 
ing public. The businesses will go on, but the 
coteries of speculators who have become interest- 
ed in this art only to its bedevilment will be 
forced out. This is our single aim, and when the 
result is achieved, the incubus removed, general 
prosperity will come immediately, capital will 
come in again. and the first step will be taken to- 
wards a solid foundation for a great and prof- 
itable industry. Such a foundation has never been 
built, and it will not be until the speculators and 
robbers have been driven out. 

The electrical business, or that part of it de- 
veloped to such a marvellous extent by the earn- 
est technical workers in the last fifteen years, 
has, by its very magnitude and opportunities for 
profits, attracted to it men of various stripes of 
character. They may be divided iuto two gener- 
al classes. Of course minor classifications or sub- 
- divisions might be mentioned, but for the pur- 
poses of this article the two general classes are 
sufficient. 

The first class includes the producers --those 
who have contributed by their efforts to the gen- 
eral welfare of the race, who have originated 
and worked out ideas which have added to the 
world's wealth, assisted in the amelioration of 
the harsher conditions of life—have made in fact 
life better worth the living. These producers are 
not only those who have labored with their 
hands, but those who have used the brains with 
which they were endowed, and the class may 
justly be said to include the business men who 
worked along legitimate lines hand in hand with 
the inventor to perfect improvements and place 
them within reach of the people at large, rich 
and poor. 

The second class embraces those who have not 
been producers in any sense of the word, but 
who have come into the business with the sole 
object of taking advantage of the work of 
others and turning that work to their own 
financial benefit, regardless of the rights of 
others. They are the men who contribute noth- 
ing to the world’s wealth, but who succeed only 
in re placing the bank accounts, transferring the 
savings of the workers to their own pockets. 

The number of persons who belong in class 1, 
those who have contributed to the develop- 
ment of the art by honest effort, is very large, 
though those who have become prominent for 
working out the various difficult problems is 
comparatively small. And every man who has as- 
sisted by his labor in the perfection of necessary 
devices is entitled to some measure of credit and 
to his share of the commercial rewards. Not one 
in ten of these men is getting to day any appre- 
ciable share of the reward to which he is entitled, 
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and chiefly for the reason that the parasites of 
class 2 have appropriated the results to their own 
benefit. 

Class 1 has utilized the hitherto unknown or 
unused forces of nature to the publie good; class 
2 has substituted for genuine ability a low order 
of cunning and knavery, stolen the work of the 
former, disgraced the industry and brought it to 
the verge of wreck. 


Every new industry offers inducements and at 
tractions to a class of people who have uever 
made an honest living or by thee xercise of their 
faculties contributed to the 
of the human race, and also to a more dangerous 


advancement 


class who have conducted orderly and respectable 
businesses with a fair measure of profit, estab- 
lishing a good reputation, aud who are thus pre- 
pared to successfully deceive the public when 
they enter, as many did in the electrical line, 
upon a career of stockjobbing and public plun- 
der. The history of the world’s business, how- 
ever, furnishes no parallel to this trade in the 
number of such persons who were attracted, and 
who have succeeded by hook or by crook in freez- 
ing out the more conservative and in debasing 
the industry. 

The producing class have never, with perhaps 
few exceptions, endeavored to force the sale of 
unfit apparatus upon the consumer by misrtpre- 
sentations, and to the subsequent injury not only 
of the purchaser but also of the whole trade. 
Not so class 2, the members of which have had 
no scrup’es in this raspect, but have foisted upon 
the central station meu, the railroad companies 
and the public generally anything and every- 
thing in the shape of apparatus, regardless of 
whether it was of any actual value and utility or 
nut. 
ready well known, but have not been sufficiently 
impressed upon the public which has been so 
wronged. To find this out more clearly will be 
the 
future. 


important work of ELECTRICITY in the 


The temporary success of this vicious policy 
was made possible by the dense ignorance which 
prevailed in the early days, and which has not 
yet disappeared altogether, of everything con- 
nected with the art. 
of the period showed small understanding of the 


Even the so-called teachers 


underlying piinciples. 

It has been the desire of EvEctricity to cleer 
up the entire situation, to show who were the 
enemies of the industry and who its friends. 
When one group has been disposed of, the others 
will follow quickly. They are not confined to 
one corporstion. While they might disappear 
eventually in the regular order of things, the 
present condition of the trade shows that, left to 
themselves, they would outlast the prefeut gene- 
ration and bring the whole business to complete 
wreck, Our childreu might re-establish a solid 
business, but the legitimate rewards would not 
come to the army of thousands now here. To 
hasten this cleansing process nothing could be 
more effective than a newspaper campaign such 
as we have made. Our policy has been for the 
best interests of every honest worker. 


There bas been enough money made in the 


The methods adopted to do this are al- 
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manufacture and sale of apparatus to have made a 

competency for every one engaged in it. No 

other trade or industry has contributed so large- 

ly to the general welfare of the world. The world 
has been willing to pay forthe benefits conferred. 
It has paid for them. But the cormorants of class 
2 have stepped in between the public and the 
producer and robbed both, so that instead of a 
successful business industry, what do we see ? an 
uustable disered ted trade, with the rank and file 
making a bare living, struggling along in hopes 
of better times, and scarcely realizing the forces 
which have bronght them where they are. 

ELEcTRICITY’sS mission is to help them to se 
and to remedy the evils. 

Millious have been made as the fruit of honest 
labor, and those millions have been squandered 
in rascally schemes and gross mismanagement. 
Class No. 2 has not only stepped in to rob the 
legitimate worker of his reward, but has used 
that work for purposes of further robbery in 
swindling the investor. 

Nothing can be more certain than that withcut 
ELECTRICITY’s early exposures the G. E. Com- 
pany would have had at least temporary suc- 
cess in their campuigu of extermination. 


Their first point of attack was not their com- 
petitors (except in the incandescent lamp field) 
but the consumers. Their first policy towards 
central stations and other large customers was 
that of the highwayman. This policy was par- 
tially shown in the preparation of Contract Form 
D. ‘The agents went to the central station man 
and laid bare to him the weakness of his condi- 
tion, and this weakness did not need to be ex- 
aggerated. The agent said: You have a plant 
covering so much territory and having cost so 
much money. aud you sell so much current. Now 
we are in position to dictate terms. We do not care 
to go into the lighting business in your town, bat 
we must supply the apparatus and supplies. Give 
usa five or ten year contract at our terms and 
we will get along together without trouble. If 
you refure to give this contract, we will come 
into the field ourselves; we can build a new sta- 
tion at half what yours cust, aud do better work. 

Nothing prevented the success uf this plan so 
much as the growing knowledge of the weakness 
of the G. E. Company itself. It did not take 
long for the central station people to find ont. 
through the columns of ELECTRICITY, that the 
great attempted monopoly was only a rotten 
shell, and that a aegree of backbone on their own 
part was all that was needed. 

As certain as the sun rose in 1892 ELECTEICITY 
prevented the G. E. organizers from issuing the 
remaining $20,000,000 of unissued stock—and if 
they had got that additional money there would 
not have been enough of the independent ele- 
ment to-day to makea respectable funeral pro- 
cession for those who had died. 

The stand and-deliver policy failed, and now 
we have a new one with the same object in view, 
to wit, the sale of apparatus and supplies for less 
It is now the intention to trust to 
financiering schemes to carry the G. E. Compauy 


than cost. 


along while they are losing money on every dol- 
lar’s worth of product sold, until their competi- 
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tors shall one by one be forced to the wall. That 
this policy is already meeting with rome success 
is in evidence. That further success awaits it is 
certain, unless the independent manufacturing 
and selling companies realize their danger, com- 
bine for common defence, and sustain papers 
which bave the disposition aud the power to pro- 
tect them. 

Unless the STOCKHOLDERS of the G. E. 
Company can be reached and informed of the in- 
iquitous, even criminal, abuse of position on the 
part of the management, that management will 
hang on long enough to create unlimited trouble 
and disaster from which not one independent 
concern in ten can recover. 

ELE&cTRICITY proposes, therefore, at great ex- 
pense, and with thoroughness, to conduct from 
now on an educational campaign. The first ob- 
ject lesson will be a complete history of the 
Northwest General Electric Company that will 
And if those re- 
sponsible for this company’s condition are not 
landed in the penitentiary through our disclos- 
ures it will be because the swiodled preferred 
stockholders and others refuse to make use of the 
documentary evidence which we shall present. 
We believe it to be of supreme importance to 
show to the stockholders of the G. E. Company 
that their interests are being managed by crim- 
inals and for purposes of criminal robbery. 

What ELECTRICITT has done is on record, but 
the record is not completed. When it is, those 
who now criticise or withhold their support 
will be proud to do homage to the paper which 
knew the right and was not afraid to fight for it. 
We need the support of the trade, but the trade 
needs us far more. We claim that support as our 
right and will yet have it in fuluess. 

In future articles we shall give many specific in- 
stances, as we have in the past, in snpport of the 
position here taken. We shall take up the affairs 
of more than one company, and show conclusive- 
ly to any intelligent man that exposure of all the 
rottennese, though uupleasant, is essential to the 
purification of the business, and that until this 
rottenness is uncovered, and cast out, there will 
be no improvement in conditions, no room for 


ran through several numbers. 


any honest man or company to make money. 

No injustice has been or will be done by ExEc- 
TRICITY. We know that we are right, and we 
shall continue until the cause of the right in the 
electrical industry of America has fully tri- 
umphed over wrong. 

This is the keynote of the entire conflict—THE 
RIGHT AGAINST THE WRONG. 

& & 7 
Ewing's To Prof. J. A. Ewing more 

Magnetic Tester than to any other man are 

for Hysteresis. we indebted for the present 
state of our knowledge of the magnetic properties 
ofiron. Several of what have proved to be the 
most important properties are in fact his own dis- 
coveries. With the advent of the alternating 
current methods of distribution came the trans- 
former, or rather might it more truly be said 
that with the advent of the transformer came the 
commercial alternating current. 

T bis involved a study of the magnetic proper- 
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ties of iron under practically new conditions, viz., 
under conditions of rapid reversal. It had been 
noticed that there was a retardation of the mag- 
netizivg or demagnetizing effects as regards the 
causes which produced them—a lagging behind 
of the effect after itscause. Ewing first quantit- 
atively studied these effects and gave tothem the 
name hysteresis, from bre De, the Greek verb 
He found that in a 


complete cycle of magnetization, i. e., when 


meauing to lag behind.” 


magnetizing a piece of iron in one direction and 
then demaguetizing it, and then magnetizing it 
again in the opposite direction, aud finally bring- 
ing it back again to its original condition, a defi- 
nite amount of energy was expended which was 
dependent upon the quality of the iron and its 
previous history. The energy thus expended 
appeared as beat, and was not only a total loss as 
regards the final useful results, but where carried 
too far became destructive of the insulation of 
the surrounding coils, Prof. Ewing mapped out 
the hysteresis curves of an immense number of 
specimens of iron of different grades, and thus 
made the world familiar with the generic charac- 
teristics as regards hysteretic losses of the vari- 
ous types of iron. The manufacturers of alter- 
nating current apparatus were not slow to see the 
importance of selecting irons which would dissi- 
pate the least. energy by hysteresis, but the diffi- 
culty was in distinguishing that which was good 
from that which was bad. While pure irons, 
low in carbon, were invariably better than those 
which were the reverse, analysis proved entirely 
inadequate as a guide for selection. The property 
was due quite as much to the physical character 
of the iron as to its chemical composition. 

The only reliable test was found to be the physi- 
cal oire of measuring the hysteresis losses of a 
sample. The ballistic method, by which Ewing 
hal made his classic investigations and deter- 
mined the standard curves, now so well knuwn, 
was slow and tedious. It could be employed only 
in properly «quipped laboratories by ekilled ex- 
perimenters, and furthermore, as Ewing himself 
states, judging large lots of iron by single 
small samples, as was necessary by reason of the 
expense aud tediousness of this method, was very 
unsatisfactory. Experience has shown that even 
in one batch of plates of the same rolling so much 
difference is apt to exist between one plate and 
another as to make the testing of a single sample 
furnish a poor guide to the average quality of the 
batch. Prof. Ewing mentions an instance under 
his observation in which as much as 16 per cent. 
variation in samples taken from the four corners 
of a single plate not quite two feet square was 
observed in an iron of excellent quality. 

But this, up to the present, has been the only 
method of testing the suitability of iron for 
transformer and armature purposes, and manu- 
facturers, while they have been giving more and 
more atteution to the importance of procuring the 
best materials as they realized the necessity for 
it, have still been subject to variations in material 
quite as wide as those noted, notwithstanding 
the exercise of the utmost care in selection. 

What was needed and wanted was not a labora- 
tory method but a shop method by which the 
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particular iron that was to go into each individual 
structure could be tested before it was used. 
Such a method must be rapid and of at least fair 
accuracy to be of value, and furthermore required 
to be one that others than highly trained experts 
could employ with satisfactory results. 

The accomplishment of such -a desideratum 
seemed almost too much to be boped for, but 
Prof. Ewing announces in the paper to which we 
are referring that he has solved the problem in a 
most complete and satisfactory manner. 

By Prof. Ewing's method it seems that any one 
who can turn acrank and read a clock-dial can 
make the tests, and the time occupied is so short 
that itis now possible to know with an accuracy 
sufficient for all practical purposes the quality 
of iron that goes into each transformer in the 
largest manufacturing establishments that are to 
be found. | 

The world did not appreciate the value of the 
results of Prof. Ewing's studies of hysteresis 
because it had not yet become aware of its bane- 
ful effects. It was at that time in blissful ignor- 
ance of what it afterwards, most largely through 
Prof. Ewing’s instrumentality, became pain- 
fully aware. The world did not demand Prof. 
Ewing’sinyestigations, but they were undertaken 
unbidden and the results at first coldly received. 
The world has demanded a more expeditious 
method of informing itself of the qualiiy of the 
iron it was given to use, and this new discovery 
comes asa welcome guest. It will be received 
with open arms by theelectrical fraternity every- 
where, and while as a technical accomplishment 
this latest work of his cannot stand on the same 
plane as that of which it is the natural sequence, 
it will be regarded as scarcely less important by 
the commercial world. 

Only second in interest of the literature re- 
ceived by us from England this week, is Mr. 
Crompton’s admirable lecture on The Utiliza- 
tion of Electrical Energy for Cooking and Heat- 
iug Purposes,” delivered before the Society of 
Arts, London, on April 24. Mr. Crompton is 
a pioneer in this line of work, and usually re- 
garded as the highest authority in the world in 
all matters relating to heating by electrical 
means. In his address, which we will publish 
next week, we promise our readers a most instruc- 
tive dissertation on the new arts of electrical 
cooking and heating. 

& & * 


The The most difficult problem confronting 
Load central station men to-day is to estab- 
Line. lish some plan of operations whereby 


the load line may be as nearly horizontal as pos- 
sible, showing the continued use of approxi- 
mately the full capacity of the plant. It is the 
peak of the load line, generally so covspicuous, 
which is the bugbear of the thoughtful man- 
ager. How to get rid of it is a subject now 
occupying the minds of practical students every- 
where. 

In the load diagram of the General Electric 
Company which we print this week, it will be 
noticed that this concern, since 1892, has suo- 
ceeded, if not in obtaining an even line, at least 
in averting the peak. We do not know that the 
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management has labored with this 6nd in view 
the intent ion may be concealed, but not so the 
result. The peak at 119% has not been in any 
danger of being reached again since 1892. Popu- 
lar opinion is that this company does not aim at 
an even line, and that the zigzag effect is the one 
striven for. If that be the case, the speculative 
directors will regard the product of our draught- 
ing room asa thing of beauty. The line shows 
the splendid chances of the past thirty-six 
months for making 10 to 80 point turns in the 
stock, which it is said have been taken advautage 
of by the insiders. 

Appearances now indicate, however, that the 
wavy up-and-down motion has ceased for good, 
and that the load-line for the next year will be 
easily drawn and will be nearly perpendicu- 
lar—leading down to zero,—after which we have 
no doubt the central station ideal will be at 
least partially realized; that is, the line will be 
horizontal near the zero level. 

& & & 
A New In the controversy which has 

Fire Board arisen in electrical circles cver the 

Needed. recent promulgation of the New 
York Board of Fire Underwriters no criticism is 
directed against the Attix wire as an excellent 
and highly efficient prodact of skillful wire 
making, which qualities it admittedly possesses, 
But upon the Board itself must rest all the onus 
which rightfully, and with certain and poetic 
justice, belongs and comes to those who do ab- 
surd things. 

This body has an almost sacred duty to per- 
form. In its official capacity it is supposed to 
throw about the construction aud electrical instal- 
lations of new buildings such safeguards as shall 
reduce to a minimum, if not wholly eliminate, all 
danger and risk from the use of electric service. 
To accomplish such desirable results the Board 
must necessarily be in touch with and well in- 
formed upon all advances in the art of making 
electric service safe. But when, through ignor- 
ance or in utter defiance of advanced engineering 
methods, it takes steps which render nugatory 
all the well-directed and long continued efforts 
of wire manufacturers, architects, engineers and 
inventors to produce the highest degree uf ex- 
cellence in all applications of electric service, the 
Board as a body deserves not only the severest 
condemnation, but its action makes pertinent the 
observation that it needs to be succeeded by 

competent and representative men. 


Personal. 


Mr. William Taylor, formerly of the firm of 
Taylor, Dee & Mack, Chicago, has accepted a 


position in the business office of the Electrical 
World in New York. 


James G. Biddle, who has been manager for 
some five years past of the electrical department 
of Queen & Co., has recently opened an office at 


525 Drexel Building, Philadelphia, as dealer and 
manufacturers’ agent for scientific and electrical 
apparatus. 


Mr. J. S. Speer, secretary of the Partridge 


Carbon Company, Sandusky, was a welcome 
New York visitor this week. 


Mr. L. E. Myers, of Chicago, wasin the city 
for a few days last week. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


Love, Hate and Electricity.“ 
(From a letter to the editor in the New York World.) 


Will some kind reader inform me whether love or hate 
can be sol ved by ELECTRICITY ? 


We have no doubt of it. Give usa show. 


& K K 

G. E. securities sold during the year included : 
Cleveland Electric INuminating Co. (pref.)......... $45,000 
Edison Illuminating Co., Easton, Pa............... 27,250 
Edison Hluminating Co., New York................ 500.000 
Gesselschaft Cod 113.000 
Cumberland Electric Light Co.,. Nashville 40.000 
Citizens’ General Electric Co., Nashville 45.000 
Manhattan Electric Light Co., New York.......... 9,060 
Weymouth Electric Light and Power Co........... 5.400 


It will thus be seen that the gilt-edged securi- 
ties have been sold leaving what P Clearly non- 
negotiable stocks and bonds. If anything else 
COULD HAVE BEEN SOLD to raise necessary money, 
would New York illuminating Company’s stock 
have been sold? Certainly not. It is absolutely 
certain that those securities remaining in the 
treasury to-day are chiefly worthless and are car- 
ried on the books at twice or three times their 
actual value. 

One example is sufficient to show the charac- 
ter of the stuff which has been added to swell 
the totals this year in these schedules. In the 
list of manufacturing companies, Schedule A, 
there appears $2,000,000 of the stuck of the Short 
Electric Railway of Cleveland, a company which 
has gone out of business owing the G. E. Com- 
pany $440,000 and stock in which'is worth just 
what the paper would bring by the pound for 
junk, and nothing more. 

Who can be misled by such barefaced hum- 
bug? 

& & * 

ELEctTRICITY has no public criticism to make of 
Mr. Frank R. Colvin as an individual, no private 
grievance to ventilate. But we wish to warn all 
independent telephone companies against him as 
an unfit person to allow in any of their offices. 
Asa supposed independent telephone man him- 
self, he gained access to a great many details 
of other people’s business. In his present posi- 
tion he is compelled to violate all confidences of 
this natare. Heisaspy. He should be kicked 
out. 

& „K * 


General Electric. 


(From Mr. Coffins Personal Organ.) 

The Jeneral Electric Company is considering closing 
the Brush Works at Cleveland, but the question is not yet 
decided. 

A director of the General Electric Company says: The 
Valuation of the company’s assets given in the an- 
nual report is only a fair valuation and we ought to still 
shrink it a little further next year.” 


Indeed! We guess it will shrink itself before 
next year. 
& x x 
The Gilmanesque Idea is Not Dead. 


(From a recent Incorporation Notice.) 


The Great Western Electric Company has filed articles 
of incorporation. The oftices of the company are at Du- 
luth, Des Moines and Chicago. The capitalstock is $500,- 
000, of which $200,000 is preferred. The incorporators are: 
L. F. Dyrenforth, T. C. Sullivan, Warren A. Drake, H. K. 
Gilman and R. H. Smith. 


x & * 
Patents and Prophecies. 


(From the Evening Advertiser.) 


It will be noticed at once that the patent“ item is un- 
changed. It seems to us that we hava some faint recol- 
lection of the able editor of ELECTRICITY telling us about 
tho middle of January that the 88,000,000 of patent assets 
would be wiped out this year or next, making a further 
impairment.” Injustice to Mr. Greepe we will defer re- 
marks On this point until the next annual report comes 
out, 80 as to be strictly fair. 


Fairness is always the aim of this paper, and we 


are glad to know the same spirit actuates the 
esteemed financial editor of our contemporary. 

Our prophecy was based upon knowledge, and 
the 1895 report, like that of 1894, was changed 
three times in its preparation and a different 
result reached each time. 

An officer of the courts will soon present a 
report showing his estimate of G. E. assets. 
Until then we know of no one’s opinion half as 
good as our own. 

kK „ e 
WHO MAKES THEM? 


To the Editor of ELECTRICITY. 

DEAR SIR: Wehave a customer who wishes to buy an 
electrical engraving machine. This machine 1s to be simi. 
lar to dentists’ tools, but will have to revolve instead of 
working as a hammer. If you know of a manufacturer of 
such apparatus, will you kiudly let me ktow and greatly 
oblige. Very respectfully yours, E. M. 


[We know of no such machine.—Ep.] 
* K * 

Mr. W. J. Clarke, of the G. E. Railway Depart- 
ment, arrived in New York May 1, having re- 
cently left Kingston, Jamaica. Mr. Clarke 
made the trip from Havana to Montego Bay in 
company with a number of refugees who had 
been connected with the rebellion in Cuba. 


American Institute of Electrical Engineers, 


The annual meeting for theelection of officers, 
reception of reports, and transaction of other 
business of the Institute will be held at 12 West 
Zist street, New York City, Tuesday evening, 
May 21, instead of May 14 as announced on the 
balloting circulars, 

At the same meeting the discussion of Prof. 
Anthony's paper will be resumed, and it is ex- 
pected thata paper will also be presented by Mr. 
A. D. Adams, of Boston, on The Most Eco- 
nomical Form for Bipolar Field Magnets.” 


Saturday Half-Holidays in Boston. 


The following electrical supply concerns of 
Boston will close their places of business dur- 
ing the months of May, June, July, August and 
September at 1 o’clock Saturdays and 5 o'clock 
other days: Pettingell, Andrews & Company, 
Holtzer-Cabot Electric Company, Anchor Elec- 
tric Company, Gillis & Gleeson, Ziegler Electric 
Company, Thompson-Brown Electric Company, 
and the Electric Gas Lighting Company. 


Electrical Instruction at the American 
Institute, 


Atthe weekly meeting of the Electrical Sec- 
tion of the American Institute, on Friday even- 
ing last, W. H. Freedman, E. E., gave a very 
instructive talk on Manufacture and Testing 
of Cables.” The various steps in the progress 
of manufacture, from the copper ingot to the 
finished cable, were traced more or less in detail. 
The methods employed in testing ccnductivity, 
insulation resistance, capacity, as well as deter- 
mining breaking-down point under high volt- 
ages, were explained and illustrated by black- 
board diagrams. 


The Patent Campaign Begins. 


The G. E. Company, as already announced in 
ELECTRICITY, has prepared for a lively patent 
campaign thissummeér. One of the earlier suits 
to be heard is that on the Bursh double 
carbon lamp against the Western Electric Com- 
pany, whichis being argued. 


The Waddell-Entz Company’s Affairs. 
Upon application of the receiver, who states 
that there is no possible return for creditors in 
running the factory, and little to be divided at 
best, the court has ordered a sale of the assets 
to be made within sixty days. 
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A MAGNETIC TESTER FOR MEASURING 
HYSTERESIS IN SHEET IRON.“ 


BY PROF. EWING, F. R. 8. 


Makers of transformers are now generally alive 
to the paramount importance, from the point of 
view of all-day efficiency, of using iron in which 
the hysteresis losses are small. The need, how- 
ever, is felt of some simple means by which this 
quality can be readily determined. Tests made 
by the ballistic and other methods have shown 
that different samples of iron may exhibit ex- 
traordinarily wide differences in regard to hyster- 
esis. The author has found, for example, in the 
course of his own tests of iron supplied for trans- 
formers, a range of nearly three to one in the 
hysteresis of good and bad samples. It is un- 
necessary to point out how much the all-day effi 
ciency of a transformer working under ordinary 
conditions will be affected if the sheet iron used 
in its construction has three times as much 
hysteresis as it need have. Again, experience 
shows that even in one batch of platesof the same 
rolling so much difference is apt to exist between 
one plate and another as to make the testing of a 
single sample furnish a poor guide to the average 
quality of the batch. Even in a single plate 
samples cut from different parts show marked 
differences in hysteresis. The author has noticed 
as much as 15 per cent. variation in samples taken 
from the four corners of a plate not quite two 
feet square, the material of which was of very 
excellent quality. It is well known that different 
analyses ofthe nearly pure iron of which such 
plates are rolled exhibit corresponding variations. 
The impurities appear to be uneqaally distrib- 
uted; and, further, it is not unlikely that the ir- 
regularities which are found in the magnetic 
quality depend in part on slight differences in the 
treatment as regards annealing. Whatever their 
cause, there can be no doubt that they exist, and 
their existence makes the result of a single test 
often somewhat fallacious. What is wanted isa 
sufficiently large number of tests in any one 
batch of iron to allow a fair average to be estima- 
ted for the quality of the batch. 

To make this possible a simple and expeditious 
method of testing is imperative. The ballistic 
method, although unimpeachable on the score of 
accuracy, is anything but expeditious, and can 
scarcely be called simple. The value of the hys- 
teresis is arrived at by first observing the relation 
of the induction B tothe magnetizing force H 
for a considerable number of points in each of a 
series of cyclic processes of magnetization, then 
drawing the B-H curve for each of these cycles 
and measuring the enclosed area. The operation 
requires some skill and experience, and a good 
deal of patience. The same criticiam applies to 
other methods of finding the hysteresis by first 
finding the relation of magnetism to magnetizing 
force (as, for instance, by the permeameter or by 
the author’s magnetic curve tracer). It must be 
borne in mind that in the testing of transformer 
iron the permeability is a quite secondary matter. 
What is of primary importance is the hysteresis, 
and high permeability is not necessarily or in- 
variably found associated with small hysteresis, 
In the testing of sheetiron by the ballistic method 
the finding of the relation of B to H is a step in 
the process; it is not the object of the test. 

These considerations have led the author to 
devise an apparatus which measures the hyster- 
esis directly by a single operation, and in a man- 
ner sufficiently simple to allow the test to be ap- 
plied to numerous specimens without much ex- 
penditure of time, trouble or iron. The basis of 
the instrument is the mechanical measurement of 
the work done in causing reversals of magnetism 
to take place in the iron under examination. 


“Paper read at the Institution of Electrical Engineers, 
London, April 25, 1895. 


Such measurements have been made before as a 
laboratory experiment and under special condi- 
tions. Thus, Mr. L. R. Wilberforce and the 
author, two or three years ago, endeavored to 
determine the hysteresis of a cylinder of iron 
when rotated in a strong magnetic field, by meas- 
uring the couple required to keep it slowly turn - 
ing. And a method of the same general char- 
acter has been employed with complete success 
by Mr. F. G. Baily to investigate the disappear- 
ance of hysteresis which takes place in sucha 
cylinder when the field is made sufficiently 
strong—a matter of great interest in connection 
with the molecular theory of magnetism. In the 
machine now brought forward as a practical 
tester for workshop use the same mechanical 
principle is involved. The process of reversal, 
however, resembles that which occurs in a trans- 
former rather than in a dynamo; the induction 
is caused to have practically the same value in 
all samples, and that a value appropriate from 
the transformer point of view; the sample is cut 
inavery simple form, and is arranged to be 
readily inserted and removed. The magnetism 
is reversed by turning a handle, and the result is 
given by the position of a pointer on a scale. 
Fig. 1 isa drawing of the instrument now ex- 
hibited, the form of which has been reached after 


a good deal of experiment. The iron to be tested 
is cut or stamped in the form of strips, which are 
three inches long and five-eighths of an inch wide 
in this instance. The number of these pieces that 
is taken to compose the sample depends on the 
thickness of the sheet: six or seven pieces will in 
general be sufficient for the usual gauges of trans- 
former iron, and a smaller number if the material 
tested is the thicker sheet used in dynamo arma- 
tures. The bundle of pieces forming the sample 
is placed in a carrier, a, and is covered with a 
vulcanite washer and secured by two clamps, b b. 
The carrier is made to rotate by means of the 
friction pulley, c, and driving wheel, d. This 
causes the sample to revolve between the poles 
of the permanent magnet, e, with the effect that 
its magnetism is periodically reversed. The work 
done in reversing the magnetism, in consequence 
of hysteresis, causes a mechanical movement to 
be exerted by the revolving sample upon the 
magnet, and the magnet being supported on a 
knife-edge at f in line with the axis of the carrier, 
tends to follow the sample and is deflected through 
an angle which serves to measure the work ex- 
pended. Since a definite amount of work is done 
per reversal, whatever the frequency (so long as 
that is not so high as to make a sensible addition 


to the work by inducing currents), the deflection 
of the field-magnet is independent of the speed 
at which the carrier revolves, and no special care 
has to be taken to turn the handle ata uniform 
rate. If the rate is very slow the magnet will 
show each individual impulse which it receives 
as the ends of the sample pass its poles, but when 
the speed is sufficiently raised these impulses 
blend into a steady deflection; and the speed may 
be further augmented, to the extent of doubling 
it, or more, without making the deflection 
change. It is only at higher speeds still that the 
effects of induced currents become apparent. 
The deflection is observed by means of a pointer 
and scale above the magnet. The swinging of 
the magnet is checked by means of a dash-pot 
below, consisting of a vane, or spade, moving in 
a box filled with oil. The stability is adjusted to 
give uny required degree of sensitiveness, by 
means of the weight, g, which travels as a nut 
upon a screw fixed to the magnet,and serves to 
raise or lower the center of gravity of the oscil- 
lating system. The magnet swings about a knife- 
edge working in an agate trough, and a lifting 
arrangement like that of a balance is provided, 
operated by the handle, , to save the knife-edge 
from unnecessary wear or injury. The pointer 
is set to zero in the middle of the scale by means 
of a nut which runs on ascrew projecting side- 
ways from the middle of the magnet, and a more 
delicate adjustment of the zero may be affected 
by means of the levelling screw, i. In operating, 
the observer inserts the sample and secures it by 
the clamps, then begins to turn the handle and 
lets the magnet down on its knife-edge. After 
reading the deflection of the pointer to one side 
he reverses the direction of rotation, reads the 
deflection to the other side, and takes the sum of 
the two readings as the total deflection. The de- 
flection is proportional, or very approximately 
proportional, to the hysteresis of the iron, even 
when samples widely different in quality are 
compared. 

To secure that this shall be so, a considerable 
air space is left between the magnet poles and 
the ends of the sample, with the result that such 
variations of permeability as are liable to be met 
with in different samples are almost without in- 
fluence upon the total induction through the 
iron. The author has examined the induction 
by means of afsearch coil wound around the 
sample, and has found it to be practically the 
same in the best and worst specimens of trans- 
former iron. The dimensions and strength of 
the field-magnet are so proportioned with refer- 
ence to the section of the sample and to the ex- 
tent of the air gaps as to make the induction 
have a value fairly representative of transformer 
work. In the instrument shown the induction is 
about 4,000 C. G. S. units with the normal size of 
test sample. By increasing or reducing the area 
of section of the sample the intensity of the in- 
duction is reduced or increased. Within reason- 
able limits, however, any value of this intensity 
may be adopted in testing, for it is known from 
the results of ordinary ballistic tests that curves 
drawn to show the relation of the hysteresis loss 
to B preserve their relative positions through a 
wide range of values of B. In other words, the 
relative amounts of hysteresis in different samples 
do not change, or scarcely change, when the iron 
is more strongly or less strongly magnetized. 
This, of course, follows from the fact that a 
formula of the type originally suggested by Mr. 
Steinmetz, 

Hysteresis loss = c B®, 
is practically applicable, c and n being constants 
within limits which are more than sufficiently 
wide to include the inductions used in trans- 
formers. ö 
In cutting the pieces which are to make up the 
sample care has to be taken to make the length 
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1 the same, otherwise the air gaps, and con- 
sequently the induction, will vary irregularly. 
The carrier is formed so that itserves on a length 
gauge; and to facilitate the preparation of the 
samples a supplementary gauge is furnished in 
the form of a clamp of hardened steel, in which 
the strips are readily filed to the exact length 
after being cut a trifle too long. The width of 
the pieces requires no particular care. 

The author was under the expectation that it 
would be necessary in making an accurate com- 
parison of quality between different specimens to 
give the sample the same weight in each case, in 
order to make it have the same cross section. 
He finds, however, that no nice adjustment of 
the weight is required, provided advantage is 
taken of a property which will be most easily ex- 
plained by citing an experiment made with the 
tester. 

The experiment in question shows the effect of 
varying the section of the iron by varying the 
number of strips which make up the sample. 
Eleven strips of thin transformer iron were taken, 
each three inches long by five-eighths of an inch 
wide, cut from the same plate. These were all 
used to form the sample in the first instance; 
then one was removed and the remaining ten 
were tested, then nine, and so on, until finally 
the sample under test consisted of a single strip. 
The following are the scale readings for this, and 
also for another exactly similar experiment, which 
was made with a different specimen of transformer 
iron, of a poorer quality than the first. The two 
specimens are distinguished as A and B: 


N Scale Readings of Magnetic Tester. 

(Specimen A.) (Specimen B) 
11 72 118 
10 71 1174 
9 70 117 
8 69} 116} 
7 69 116} 
6 69 117 
5 69 120 
4 71 124 
3 15 132 
2 85 142 
1 69 130 


These results are also shown in the curves of 
Fig. 2. It will be seen that both curves have the 
same general character, and that the scale read- 
ings of the tester pass a very flat minimum when 
about seven pieces form the sample. Whether 
six, seven or eight pieces be used, there is no 
material difference in the readings. Precisely 
similar results are given by other specimens. 
Hence, if a weight is chosen equal to that of seven 
pieces of this material as a general standard, it 
will suffice, in preparing other samples for test, 
to select that number of strips which will give a 
weight approximating even roughly to the stand- 
ard weight. The nearest whole number of strips 
will do, and it is not necessary to cut a narrow or 
wide strip to make up the exact weight. 

When only two or three strips of this thin iron 
are taken, the work expended in reversing the 
magnetism of the bundle is increased. The total 
induction through the sample is somewhat di- 
minished, but the intensity is increased, and this 
more than compensates for the smaller volume of 
iron that is beiug operated on. It is only when the 
sample is reduced to a single piece that the sat- 
uration of the iron prevents B from increasing 
sufficiently to continue this effect, and there is 
then a sharp fall in the curve. 

These considerations have led to the use of 
samples the aggregate thickness of which is equal 
to that of six or seven thin transformer plates. 


In teag armature plates the same weight is 
approximated to by taking a smaller number of 
pieces. It is scarcely necessary to add that solid 
pieces, or bundles of wire, may be tested as well 
as sheet iron. 

CALIBRATION. 

An extensive series of experiments has been 
made in order to determine to what degree of 
accuracy the readings of this magnetic tester 
correspond to the hysteresis losses as found by 
ballistic tests for various samples of iron. For 
this purpose it was necessary to test each identical 
sample in as nearly as might be the same state, 
first ballistically and then in the new tester. In 
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view of the variations which are observed between 
one part of a plate and another, the author did 
not feel that it would be satisfactory to use separ- 
ate pieces for the ballistic observations und for 
the observations to be made with the tester. 
After some consideration he adopted the follow- 
ing two plans: 

In the first place, the ballistic tests were made 
on rings, each consisting of along strip cut to 
the width subsequently wanted in the magnetic 
tester, namely, five-eighths of an inch. This was 
bent intoa ring, the ends just overlapping. After 
bending, the ring was annealed in a gas fiame to 
get rid of the hardness produced by the bending. 
This is a most essential step, for in good iron the 
process of coiling into a ring, even of large di- 
ameter, hardens the metal very perceptibly and 
increases the hysteresis. ‘Then the ring was 
tested ballistically, a sufficient number of cycles 
being taken to allow a curve to be drawn show- 
ing the relation of the hysteresis loss, or H d I, 
to B, from B = 2,000 to B = 8,000 orso. The 
same thing was done with each ring. Then the 
rings were uncoiled and cut up into three-inch 
lengths for the tester, and the pieces were 
straightened and annealed to get rid of the hard- 
ness due to this straining. The whole number 
of pieces into which each ring had been cut were 
then dealt ont into packs of six (or five, or seven, 
according to the thickness of the material), and 
these packs were shuffled until repeated trials in 
the tester showed that every pack gave nearly 
the same ‘scale reading. The mean scale read- 
ing for the several packs obtained from each 
ring was then taken as a mean applicable to that 
ring. Here it was assumed that the first and 
second annealings might be held to bring the 
material into the same physical state. 

To guard agninst any uncertainty on this 
point, four additional trials were made, using a 
different procedure. Long strips were again 
cut, but each of them was tested ballistically in 
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its original straight form in a solenoid with open 
ends, the induction coil being wound over the 
central region only. Each strip was 36 inches 
long and five-eighths of an inch wide, anda single 
strip was used in each test. The general effect 
of the free ends isto shear over the B-H dia- 
gram, but not to alter the enclosed area. Enough 
areas were measured to determine, as before, the 
curve of Hd I and B for each strip. The 
strips were then cut up into pieces for the tester 
which were treated as in the former case. In 
this procedure there was no annealing. 


By these two means seven standard samples in 
all were produced, of quality ranging from ex- 
ceptionally good to exceptionally bad. The 
magnetic tester readings for these were taken, 
using approximately equal weights to form the 
sample in each case. In the following table the 
tester readings are given alongside of the value 
of the hysteresis loss (H d I) as determined 
ballistically for an induction, B, of 4,000 units 
for each of the seven specimens. Numbers I, 
If and lII were those tested ballistically in the 
ring form, the others were tested in the form of 
straight strips. 


Comparison of Magnetic Tester Readings with the Hysteresis 
Loss determined by Ballistic Tests. 
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The same results are shown graphically in Fig. 
3. It will be seen that they accord well with one 
another, and that the scale reading of the mag- 
netic tester is nearly proportional to the hyster- 
esis loss. A straight line drawn from the origin 
among the observed points lies sufficiently near 
all of them to allow the assumption to be made, 
so far as workshop testing is concerned, that the 
deflection in the tester, when multiplied by a 
factor depending on the sensitiveness of the 
instrument, is a practical measure of the hys- 
teresis. 

More exactly, however, the locus of the points 
is seen to be a straight line passing not quite 
through the origin. This may be partly due to 
the fact that the induction produced in the tester 
is not absolutely so high in the bad as in the 
good iron. In all probability, however, it is 
mainly due to this—that as the sample revolves 
some small amount of work is done in periodi- 
cally changing the distribution of magnetism in 
the fleld-magnot itself, in addition to the work 
that is done in reversing the magnetism of the 
sample. Any work expended within the field 
magnet would contribute to the deflection, and 
would exist even if the sample (while retaining 
its permeability ) were entirely destitute of hys- 
teresis. Hence the line may be expected to pass 
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a little to the right of the origin, as it is actually 
found to do. 

It is intended to furnish with each instrument 
two standard samples of iron, along with a table 
stating their hysteresis as found by reference to 
ballistic experiments (in ergs per cubic centi- 
meter, and also in watts per lb., at an assigned 
frequency). In proceeding to test other samples 
the operator will first note the deflection given 
by each of his standard pieces, and then, by 
simple proportion, or by aid of a diagram, he 
may go on to interpret in absolute measure the 
defiection observed with any specimen. This 
will make his results independent of suy loss of 
strength on the part of the field-magnet, or of 
any changes he may find it convenient to make 
in the sensibility of the instrument. 

The hysteresis of the standard samples is 
stated for B = 4,000. To find the hysteresis for 
any other induction it is only necessary to use 
the following table of factors, which has been 
deduced by the author as a general mean from 
ballistic tests of many samples: 


Induction Relative Amount 
B. of Hysteresis. 
2,0000000 0°33 
2.50000 0°47 
8,000 . .¶, h 4 0°63 
4,000 n 1°00 
5,000 1°41 
6,000 4 1°89 
7. 000000 2°41 
8,000 oa 3°00 


Other forms of the instrument can be con- 
structed by making the field revolve while the 
sample is pivoted, so that the sample deflects; 
by placing the axis vertical instead of horizontal, 
with a control furnished by a spring or by bifilar 
suspension; by using a weighted arm or a torsion 
head to measure the deflecting couple, instead of 
observing the deflection by a pointer on a scale; 
and 80 forth. But the author believes that the 
form now exhibited will be found both accurate 
and handy in general use. 

He hopes it may contribute indirectly to the 
betterment of the iron used for magnetic pur- 
poses, by making it easy for a purchaser of iron 
or a purchaser of transformers to specify a max- 
imum of hysteresis, and to see that he gets what 
he specifies. A notable improvement in the 
quality of sheet iron in this respect bas been 
going on during the last few years, and it is now 
practicable to get iron which a short time ago 
would have been pronounced impossibly good. 
But it would be easy to quote tests showing that 
some iron of relatively very poor quality still 
finds its way into armature and transformer 
cores. The author's aim has been to put into 
the hands of those who are practically concerned 
with magnetic hysteresis, whether as makers of 
plates, builders of transformers, or engineers of 
alternate-current supply stations, an apparatus 
in which testing is reduced to its simplest terms, 
where each test consumes no more than a few 
square inches of the sheet, where the prepara- 
tion and testing of the sample take only a few 
minutes of time, and the operation consists in 
turning a handle and reading how good or bad 
the iron is from the position of a pointer on a 
scale. l 


Westinghouse News. 


The daily papers report that the Westinghouse 
Electric Company is now working day and night 
forces at its new factory at Brinton, and has on 
full time 2,700 factory hands. The output in the 
railway department is twenty-hve motors per 
day and will soon be increased to thirty. 

The board of directors have expressed the 
opinion that it would be desirable to adjourn 


the stockholders’ meeting until the latter part of 
June or early in July, in order that a more ade- 
quate showing of the importance and advantage 
of the new works may be then given to the 
stockholders. 


ELECTRICITY, 


UNDERWRITERS’ RULES.* 


BY WILLIAM A. ANTHONY. 
(Discussion. ) 

Mr. C. O. Mailloux—This paper, with its un- 
imposing fitle and modest dimensions, is, I 
think, one of the greatest importance to electrical 
engineers. I do not wish to disparage the pre- 
ceding paper, and it vught not to be any dispar- 
agemeut to say that the paper we have just heard 
is at least of equal merit, great as is the value of 
the preceding paper, because although the ques- 
tion of electric wiring is one which seems a rela- 
tively simple matter in these days of sines und 
sinusoidal functions, yet it is one which, when we 
come to the practical and commercial side of our 
profession,we have at one time or another to deal 
with; and there are those of us who have exten- 
sively to do with it. I think that we should be 
very watchful of the construction which is placed 
upon the rules formulated by the different insu- 
rance companies. They may be working for the 
purpose of making the electrical business better, 


but that is with them only an incidental consid- 
eration; they have not the interest in so doing 
that we should have. Their interest is primarily 


to see to it that the installation is made safe 
from tire. We have a further interest. We have 
some interest in seeing that the installation is 
perfect, not only electrically but practically, and 
that it is n credit to the profession which it repre- 
sents. I am very sorry to call the attention of 
this body (or at least some of the members of it 
who may not be familiar with it) to the fact, 
though many of you are familiar with it, that in 
the matter of insurance rules the electrical frater- 
nity has been handled with a spirit of inconsist- 
ency and partiality, and with a want of that 
broad, liberal treatment that characterizes other 
lines of tire inspection. This case of the Attix 
wire is perhaps as good an instance as any, and 
it ought to be one sufficient in importance to call 
the attention of electrical engineers to the neces- 
sity of our acting, either singly or jointly, in 
such a manner and with such emphasis as to 
let our voice be heard and prevent the continu- 
ance of such inconsistencies. 

As the paper very clearly puts it, it strikes one 
as almost absurd to characterize or define as a 
tube a piece of wire which has a solid wrapping 
of some material supposedly tire-proof applied 
to it. It is no more a tube than would be any 
other wire on which might be puta covering 
braid or some other material than the insula- 
tion. I do not see why a simple braid or a simple 
tape really is not as much a tube; yet we have 
found ourselves tied hand and foot in many 
cases by such rulings as that on the part of in- 
surance inspection authorities. I might mention 
a dozen cases in my own practice which are 
equally incongruous, equally absurd, and which 
have caused needless delay, needless expense, 
trouble and annoyance. l think it is time 
that the Instituto as a body should protest 
against a continuance of such rules and such 
measures on the part of insurance companies. I 
may state with pleasure that I have heard several 
representatives of distinguished and prominent 
insurauce companies express themselves in no 
uncertain terms in regard to the manner in which 
this work has been done by those who were sup- 
posed to represent them and do their best for 
their business. I have stated to some of them 
that it has an evil influence on their business. I 
know of cases where the insured has preferred to 
do his own insuring rather than submit to the 
arbitrary dictation of the insurance inspectors. 
Some of the insurance companies themselves 
have expressed their dissatisfaction, and they 
feel, in some quarters at least, thatthere ought to 
be a change in policy, that insurance rules ought 
to be compatible with and favorable to progress 
in electrical installations and ought to be the 
means of promoting progress rather than ob- 
structing it. 


Mr. William J. Hammer—I am heartily in 
sympathy with the gentleman who presented 
this paper and the gentleman who has just 
spoken. I think that subjects of this character 
are of the utmost importance to the American In- 
stitute of Electrical Engineers. At the last an- 


of the American 
ork and Chicago, 


“A paper presented at the 9th Meetin 
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nual meeting I had the honor as the chairman 
of the National Electric Light Association's 
Committee on Standard Rules for Electrical 
Construction and Operation to present their last 
report to the Institute, with the result that a 


committee be appointed to examine and endorse 
iton behalf of the Lustitute in order to secure 
fuller co-operation and a better enforcement of 
these rules. Two gentlemen appointed on the 
committee of the Institute, who are among 
the most honored members of this body, made 
the statement to me at the time, that they 
thought_it was unadvisable for the Institute to 
take up a matter of this kind, because it was 
purely a commercial one and the Institute was a 
scientific body. In this connection, I wish to 
say that I heard some one make the remark re- 
cently that many members in the Institute 
thought it was hard to get papers before this 
body which were within five miles of the earth. I 
think we have had admirable papers of the char- 
acter that have been read to-night by our worthy 
President and Mr. Kennelly, but there are also 
other papers, reaching avery large percentage of 
the members, that are of vital interest to the pro- 
fessional work that a good many of us are en- 
gaged in, and I am particularly interested in this 
class of work, having been identified for a num- 
ber of years with the work of the Committee of 
the National Electric Light Association, which 
promulgated the rules now practically used all 
over this country by the insurance people gener- 
ally, and I might add, without any credit to the 
organization that brought them out, I think 
severe criticism can be made justly upon the 
Underwriters for allowing their inspectors or 
their experts to bring out rules of this character 
and pass them and foist them upon electrical en- 
gineers and the public at large. I think many of 
these things have not been treated in as conser- 

vative a manner as they might have been. Last 
year a very earnest effort was made to secure the 
co-operation of all the electrical interests, includ- 
ing the insurance inspectors, etc., with a view to 
having one single set of rules go out, having 
them more rigidly enforced and having them kept 
up to date. Those efforts, although very earnest 
were not brought to a conclusion. Since that 
time the committee has continued its efforts, and 
before very long the Committee of the National 
Electric Light Association, who are recog- 
nized as the ones who have brought this 
subject to the front for years past, will extend a 

formal invitation to the representatives of the 
telephone interests, the street railway interests, 

the Fire Chiefs’ Association, the American In- 

stitute of Electrical Engineers, and perhaps some 
other association or two which will be interested 

in seeing that proper rules, which are conserva- 
tive in their character and which do not benefit 
any particular class of manufacturers or any par- 
ticular industries to the exclusion of others, are 
adopted; and it is hoped that before this year is 
out some uniform action will be taken by these 
organizations which will look to just the step that 
Prof. Anthony and others have recommended 
and which is certainly highly advisable. I merely 
refer to this now, because very earnest efforts 
have been made during the past year, and they 
are being pushed very actively by a committee 
of the National Electric Light Association act- 
ing in conjunction with some of these other 
gentlemen, and the matter will be brought be- 
fore the Institute as well as these other bodies 
within a short time and in a manner which I 
trust will appeal to them and be treated as being 
of such decided importance to the electrica) in- 
terests for the Institute of Electrical Engineers 
as well as other bodies to co-operate with the 
National Electric Light Association in its im- 
portant work. 


Mr. H. Ward Leovard—This subject is one 
that has interested me for a good many years, 
and I am familiar with the difficultiesthat have 
always been met with by contractors in dealing 
with the rules set forth by the Underwriters and 
the requirements that they lay down. Having 
installed a good many hundred thousand lamps 


on different styles of wiring in the past ten or 
twelve years, I feel that the use of anything such 
as has been described in this paper asthe Attix 
„ tube and wire is certainly a distinct reversion 
to the condition that applied to electric light 
wiring in about 1885 or 1886. I personally in- 
stalled work at that time which was done with 
practically identical materials and which were as 
good, I think, as the Attix tube and wire can be 
to-day, and it seems to me that the conduit is an 
essential condition for thoroughly first-class work 
to-day and that a conduit to be of any service 


228 


whatever must be a permanent, reliable, strong 
hole, which will be always there, enabling you to 
pull the wire out and in in case of any failure of 
the wire. I personally am very strongly a be- 
liever, and always have been—at least for a 
great many years—in placing the opposite poles 
of a circuit, whether it be a two-wire circuit or a 
three-wire circuit, all inside of asingle iron pipe, 
and I have putin some thousands of lamps in 
this city in which both poles of the circuit are in- 
side the single plain iron pipe with quite satis- 
factory results, and I wish to call attention to a 
point which may not have impressed itself on all 
the members, and that is that in case you do have 
both poles of the circuit inside of the iron pipe 
and the system of iron pipe be grounded, it is 
almost inconceivable that any condition of leakage 
or trouble in the electric circuit should occasion 
a fire. In other words, it is my belief that the 
rule of the Underwriters which they have so 
strenuously urged for the last few years, that 
when conduits are used only one wire be placed 
in each conduit, is merely aggravating the pos- 
sibilities of fires which could be eliminated by 
using first-class insulated wires inside of a single 
metallic conduit. The Underwriters apparently 
have been convinced of this point comparatively 
recently, and have waived that requirement 
where the wires are placed in an armored con- 
duit. As an indication of the difficulty of secur- 
ing attention on the part of the Underwriters to 
those whose voices ought to be heard in practical 
matters relating to electric work, I will say that 
there exists in this city an association of nearly 
all of the representative concerns of electrical 
contractors; and feeling that the Underwriters 
had imposed very arduous and unreasonable 
rules, and in fact conditions which made it more 
expensive, more difficult and more dangerous to 
do electric wiring work, the contractors in ques- 
tion appointed a committee when they learned 
that the Underwriters were likely to issue a new 
set of rules in the then immediate future. They 
appointed this committee to wait upon the Under- 
writers for the purpose of aiding them in draw- 
ing the rules and in arriving at rules which would 
be mutually satisfactory, and I happened to be 
chairman of that committee and so can speak 
about it from my own knowledge. A letter was 
sent to the Underwriters by me, as chairman of 
this committee, expressing a desire to participate 
in their discussions in regard to this matter, or at 
least to be given an audience to express our views 
in regard to some of the points which we hoped 
would not be inserted in the new rules, and which 
we had considered arduous in the old rules, and 
the letter was acknowledged with the statement 
that in case they cared to have any conference 
with us or to hear any expression of opinion from 
us they would let us hear from them, which we 
never did. Iam heartily in sympathy with the 
general tenor and purpose of this paper, and be- 
lieve that this Institute is by all means a proper 
body to express its opinion in regard to matters 
having so practical a bearing on the work of elec- 
trical engineers, 

Mr. James Hamblet—It came to my noticea 
short time ago that certain buildings -in the city 
of Brooklyn were wired for electric lights and 
inspected by the inkpectors of the Board of Fire 
Underwriters and approved. The lights were 
used for a time, and then a certain time after 
that inspection they were again inspected and 
condemned, and the owners were compelled to 
re-wire their buildings or improve them accord- 
ing to the new rules adopted by the same Board 
of Fire Underwriters. I also 1 f similar in- 
stance in Brooklyn where a contractor made an 
estimate for the work and the inspectors were 
watching him; and the inspector told him that 
by tbe new rules a certain kind of tube was to 
be used and he must put in that kind of a tube. 
That destroyed his profits on that little job. 

Mr. Mailloux—I do not think that this subject 
can be disposed of in the time that remains for 
this discussion, and for one J feel that I would 
like to have an opportunity to collect my ideas, 
I am under the weather this evening with a cold, 
and can scarcely formulate my ideas as I would 
like to. There are oneor two facts in connection 
with the matter which I think it might be well to 
bring to the attention of the meeting, and which 
may serve to stimulate discussion. In the first 
place I would like to call attention tothe fact that 
the insurance companies themselves are not en- 
tirely satisfied with the way the matter has been 
arranged, and at present out of some forty or fifty 
insurance companies represented in New York 
City there are nearly one-half who have formed 
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a little insurance inspection association of their 
own. ‘They are no longer satisfied with the in- 
spection made by the officia] Underwriters but 
have an inspector of their own. I am very sorry 
that their inspector is not here this evening, as 
he is a member of the Institute and could give us 
some very interesting information. I trust that 
he may have an opportunity at another meeting 
to give us his experience, which is, I assure you, 
quite interesting. 

Gentlemen, I feel quite strongly in this matter, 
because I have had a great deal of experience 


with the insurance inspectors not only in this but 
in various districts,and as Mr. Jenks has very well 
observed, I found a noticeable difference, of 
which I will give you one instance, T'he iron con- 
duit tube was adopted by the New England In- 
surance Exchange in June last. I had occasion to 
communicate with them with reference toa large 
installation at Newport which was in their dis- 
trict. I had found that their rules would not al- 
low me to use an iron conduit, although there 
were certain electrical and other objections to 
any other forms of conduit which might be al- 
lowed under the rules. I stated the case, urging 
the electrical objections, and the mechanical ones 
as well, and received a reply the next day stating 
that the objections were well taken, that they had 
been submitted shortly before by others, and 
that it had been decided to allow the iron conduit 
tube to be used with twin conductors for such 
cases. Some four or five months afterwards I 
had occasion, in connection with several instal- 
lutions contemplated in New York City, to go over 
the same matter. A question came up almost 
similarly. 1 went over in person to consult with 
the officials of the inspection department in New 
York and was informed by tbem that they had as 
yet taken no action in regard to the iron conduit 
tube, expressing at the same time grave doubts 
as to the propriety of their taking avy action 
whatever. It seemed to them to be something 
that was of very doubtful, if any, utility, if not 
absolutely bad. However, in the same breath 
almost, 1 learned that the Attix tube, so-called, 
was then allowed. This was several months be- 
fore any official promulgation of this Attix“ rule 
was made, as this conference took place some 
time in October or November. You can scarcely 
imagine the feeling with which L heard this an- 
nouncement. I scarcely could believe that we 
were in a metropolis and in a progressive age 
when l heard that we were going to be relegated 
by official direction back to methods which J for 
one should not sanction. I will state that asa 
member of the examining board of this Institute 
I would not want to acknowledge or accept as a 
member a man who was capable of admitting 
Attix wire as the rule prescribes. I would con- 
sider that he was doing something derogatory to 
his profession. Although we are still far away 
from the ideal and the perfect, we who have had 
practical experience with the different ways of iu- 
terior wiring cousider the iron conduit tube such 
a great step in advance that we hailed it with a 
certain degree of delight; but we were literally 
told that we must not touch that. Now I submit 
when we reach such a point that the progress of 
our profession is retarded by arbitrary methods 
such as these it is time for us to act. I will give 
you another case which is quite interesting. I 
have ncw a case where the insurance inspectors in- 
spected a large dry goods establishment in Brook- 
lyn. I was called in by the proprietors of the es- 
tablishment after they had made efforts during 
several months to adjust the matter with the in- 
surance companies—I was called in by them to 
see what could be done in the matter. It took me 
three months to bring about aconterence he- 
tween the various insurance inspectors interested 
in it. There were some twenty odd companies 
who carried partial risks on the establishment, it 
being a very large one. I discovered very quickly 
that some of these inspectors wanted certain 
things done and other inspectors wanted that very 
thing not done, and so on, for a long list of re- 
quirements; yet they were all working from the 
same rules. Some of them told me that I must 
not allow any molding to be capped. Others 
said that that wasvery wrong, the rules required 
it to be capped; and so on through a long list of 
Inconsistencies. I began in June. In October I 
succeeded in bringing about a conference be- 
tween the different insurance companies at which 
I appeared as representative of my clients. I 
took delight in calling the attention of the seven 
or eight inspectors present to the fact that they 
were extremely inconsistent and arbitrary. I 
put it in those words nnd stated my reasons clear- 
ly, and this particular ente furnished me ample 
reasons. I think it had a sulutary eflect—a cer- 
tain agreement was drawn which stated what 
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these inspectors would all agree to agree or dis- 
agree about. I had made so many efforts to satis- 
fy them all that I had given up hope of doing so, 
and I thought all further effort useless until I 
had their signatures as evidence of what they 
would or would ‘not allow. It was no longer a 
question of rules. It was a question of what their 
individual preferences or whims might dictate. 
Now, gentlemen, I think the electrical profession 
needs some attertion when it is placed in such a 
position as that. I think that, not only looking at 
it from a scientific standpoint, but also from the 
standpoint of dollars and cents, it will pay us to 
go to the bottom of this thing. I believe that with 
the proper amount of suasion we ought to be able 
to place ourselves in a position where, instead of 
being dictated to, we may ourselves dictate to 
some extert what is proper. I do not think there 
is a More competent body in the United States to 
formulate rulesand restrictions, to prescribe what 
is a proper thing to do in connection with electric 
wiring, or what is profitable and desirable from 
the engineering standpoint. I submit that men 
who are business men merely, though they may 
have experience, are not so well fitted as those 
who have had the training and experience of 
years to do this. I think that with all the scien- 
tific men and all the practical men that this In- 
stitute contains it is more competent than any 
other body to dispose of this question. I am in 
a position to assure this body that it hassympatby 
from the outside, that it has sympatby from the 
very ranks of the insurance companies— which is 
saying a great deal because I have already called 
to your attention the fact that they have dissenters, 
men who are dissatisfied with the way their busi- 
ness is transacted, and they are only waiting for a 
word of sympathy or encouragement or some little 
energy on our part and on the part of all the other 
associations interested in the electrical industries 
in order to give usa helping hand and bring 
about the desired change. 


(To be continued. ) 


New York Wins. 
Next N. E. L. A Convention to be Held in This 
City. 


At a meeting of the Executive Committee and 
officers of the National Electric Light Association 
held in Grand Central Palace, New York, Satur- 
day evening last, it was officially decided to hold 
the next Annual Convention in New York. The 
motion naming New York as the place of meet- 
ing was offered by Mr. John A. Seeley and sec- 
onded by Mr. Chas. R. Huntley. It was passed 
by a unanimous vote. The question of the ad- 
visability of holding a Convention independent 
of an exhibit by the manufacturing and supply 
interests was raised by Mr. A. J. De Camp, of 
Philadelphia, and discussed at some length by 
that gentleman and others. On motion of First 
Vice-President Nichols, a committee, consisting 
of Mr. Seeley, Mr. Huntley, Mr. De Camp, and 
the president and vice-presidents and secretary, 
wasappointed to meet at some future time to fully 
consider the question n all its relations. 

Vice President Nichols, appreciating the val- 
uable services the electrical press has rendered 
in behalf of the Association and its work, moved 
that a vote of thanks be tendered to the workers 
in this branch. The motion was warmly second- 
ed by Mr. Gardener. 


Introductory, if not preparatory, to the busi- 
ness of the evening, a dinner with elaborate 
menu wasserved. The following gentlemen were 
present: C. H. Wilmerding, president, Chicago; 
Frederick Nichols, first vice president, Toronto, 
Can.; E. F. Peck, second vice-president, Brook- 
lyn; George F. Porter, secretary; E. H. Davis, 
Williamsport. Pa.; W. R. Gardener, Pittsfield, 
Mass.; J. J. Burleigh, Camden, N. J.; A. J. De 
Camp. Philadelphia; C. R. Huntley, Buffalo; 
W. W. Carnes, John A. Seeley, A. Markle, R. B. 
Corey, M. Nathan. W. D. Weaver, S. L. Coles, 
T. C. Martin, W. F. Osborne and B. E. Greene. 


The Metropolitan Trust Company of New 
York has applied to the Federal Court at Sioux 
Falls, S.D., for the appointment of a receiver for 
the South Dakota Transit and Railway Co. The 
trust company holds bonds of the road amounting 
to $75,000. It was considered certain that Judge 
Edgerton would appoint Dr. F. H. File receiver. 
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GENERAL ELECTRIC'S THIRD ANNUAL REPORT. 


Results Claimed by the Company for the Past 
Year’s Operations. 


COMPARISONS WITH PREVIOUS YEARS. 


Following is the full text of the General Elec- 
tric Company’s report for the year ended Jan. 


31, 1895 : 
SCHENECTADY. N. Y., May 1, 1896. 
To the Stockholders of thà General Electric Cempary: 
For the sake of greater clearness, the following report 
has been divided into two sections, showing : 
1st. The result of liquidating the assets which ap- 
peared on the company’s books prior to January 31, 1894. 
2d. The result of the business of the fiscal year ending 
January 31, 1895. 
As previously reported, the profit and loss 
statement showed on January 81, 1894, a 
Gebit balance oůÿu .. 812, 454, 967.42 
The result of liquidating and providing for 
1088 on the old assets, as explained below. 
has increased this by.............. Jueves 


Making the total loss on old accounts (prior 
to 1894) as now ascertained or estimated. $15,209,359.69 
The business sf the year 1894 has yielded a 


2.754, 92.27 


net profit (over interest on debentures) of 414,642.72 
Leaving the present debit balance of profit 


and s.,... 8 514,794, 716. 97 


LIQUIDATION OF OLD BUSINESS. 


In the last annual report your directors sought to ex- 
hibit the extent to which your company had suffered from 
the panic of 1898, and from other causes inherentin some 
of the enterprises in which it became interested at the 
time of its organization. Mention was made of the fact 
that the accounts receivable included $2,531 ,609.88 due by 
the Fort Wayne and Northwest companies and other al- 
lied interests. Contrary to the expectation of your di- 
rectors, and the statements of persons directly interested 
in the Northwest Company, your claim as à creditor of 
that company now proves to be without value; and cer- 
tain other interests inherited by your company through 
the Northwest Company are also valueless. The aggre- 
gate loss from these sources is about $945,000 (viz., $456,- 
484.48 on the account owned, and about $489,000 on otber 
items), and this sum is included in the charges to profit 
and logs in the Supplementary Statement for the year 1898 
attached hereto. 

During the past year the Fort Wayne Electric Company, 
a former ally of one of your constituent companies, has 
gone into the hands of receivers, and its affairs are now 
being liquidated by the court. Your company has filed 
with the receivers its claim for $1,137 555.48. 

The balance sheet and the schedules accompanying it 
show the outstanding interests of your company as stock- 
holder in manufacturing and other companies. Many of 
these securities will be sold as opportunity offers. Such 
a course will, in some instances, involve considerable 
shrinkage from former book values. 

There exist also several unsettled contracts antedatinz 
the formation of your company, but which your company 
has to recognize, and which will cost, perhaps, 8500. 000 to 
settie. 

To cover the estimated loss on all the matters above 
mentioned, your directors have arbitrarily charged 22,000, 
000 to profit and loss account, and the results, as shown at 
the head of this report, are after making this deduction. 


BUSINESS OF THE FISOAL YEAR ENDING JAN. 31, 
1895. 


Notwithstanding the adverse conditions of the past 
year, the output of your various factories at cost value 
was only slightiy below that of the previous year. The 
output in the amount of material produced was consider- 
ably in excess of the previous year. 

Special attention has been given to the supervision of 
credits, economy of administration and the improvement 
of factory facilities, and rour directors and officers have 
sought to adopt every device calculated to increase the 
efficiency of manufacture and to reduce the cost of the 
manufactured product. In this they have been in a 
marked degree successful, and great credit is due those 
officers and employees of your company directly in charge 
of manufacturing details. 

In the last anoual report mention was made of the 
shrinkage in inventory values of electrical machinery 
arising from new inventions and improvements, whereby 
types of machinery which have been the best of their kind 


are often rendered obsolete. It is impossible to guard 
wholly against loss from this source, inasmuch as it is es- 
sential for your company to keep on hand at all times a 
considerable stock of manufactured goods. Such stock 
has been greatly reduced in the past year, and it will be 
the policy of your board to keep it down to the lowest 
point consistent with prompt filling of orders. This, to- 
gether with the work accomplished in developing standard 
types of apparatus and supplies, warrants belief that the 
loss from this source will be diminished in the future. 

In the last report your directors expressed the opinion 
that they could, out of the then unliquidated assets, pay 
off the balance of your floating debt and also provide all 
necessary working capital. These expectations have been 
realized, and in addition thereto the company has pur- 
chased and canceiled $1,250,000 of its own debentures at an 
average cost of less than 89 per cent. 


As will be seen by the statement of profit 
and loss herewith, the business of the 


year just closed amounted to............. $18,268,611.58 
The cost of goods sold, legal and general 

expenses and taxes weret 11 451,868,968 

Leaving a gross profit of.............. 1,811.747.60 


Against which is charged interest on de- 


bentures outstanding 464,583.83 


Leaving (over interest on debentures) $1,347,164.27 
There are further charged off: 
Various old losses which are dif- 
ficult of division between 1894 
and earlier years,and are, there- 
fore, all charged against the 
year ending Jan. 81, 1895........ $443,023 96 
Cost of all patents and fran- 
chises acquired or settled for 
during the year................. 
Depreciation of inventories.... 
Sundry losses................... 


162,298.11 
288,401.14 


932,521.55 


$414,642.72 


EXPIRATION OF THE INCANDESCENT LAMP PATENT. 


AS a result of the decision in the Bate case,” recently 
announced by the Supreme Court of the United States, it 
is now settled that the fundamental patent upon the 
Edison incandescent lamp expired in November, 1894. 
Your company still owns patents of more or iess im- 
portance upon the incandescent lamp, but it will chiefly 
rely upon the high quality of the lamp manufactured by 
it and its facilities for manufacturing in large quantities 
at a low cost to maintain its commanding position iu the 
lamp business trrespective of patent control. Lamp prices 
have necessarily been greatly reduced. While the volume 
of this important part of your business will without doubt 
be largely increased in the future, the percentage of profit 
thereon will necessarily be less than heretofore. 


PATENT LITIGATION, 


Leaving a net profit o)). 


During the year the company has been successful in a 
number of sultsin which it has been attacked by the 
owners of patents which it was charged with infringing. 
It has been defeateiin no such sui. A valuable patent 
On the Edison form of socket has been sustained by a 
Court of Appeals. Several important suits on railway 
patents owned by the company are in progress, some of 
which wiil be argued this spring. 


ENGINEERING DEPARTMENT. 


The work done by the engineering department during 
the past year deserves special mention. Much has been 
accomplished in the development of large units, as well as 
in the perfection of the minor details of manufacture. 

The only successful work yet accomplished in the opera- 
tion of elevated roads by electricity has been done by 
your company, and it is now engaged in important in- 
Stallations of underground electric conduits for street 
railways. 

In large power generators, in mining and power trans- 
mission work, in regulating and measuring devices. and 
in railway motors, the development and perfection of de- 
sign have been especially noticeable. 


SELLING DEPARTMENT. 


The selling organization has been conducted on an ef- 
ficient and economical basis, and the tales made during 


the past year have been almost wholly on a cash basis, the 
average terms of payment on all sales being forty days 
after shipment. 

LICENSEE COMPANIES. 


These companies contribute an important part of the 
business done by your company in central station light- 
ing and distribution of power, and their growth and pros- 
perity are closely identified with the welfare of your own 
company. The relations which have heretofore existed 
between these licensee companies and your company con- 
tinue, and the policy of your company in the future, as in 
the past, will be to cultivate their business and co-oper- 
ate in the development of such licensees. 


REDUCTION OF CAPITAL STOCK. 

At the last annual meeting the following vote was 
passed : 

Resolved, That the matter of reducing the capital stock 
of the company in the manner prescribed by law be re- 
ferred to the incoming Board of Directors, with request 
that they give it attention; and. if such a course com- 
mends itself to them, that they calla special meeting of 
the stockholders for consideration and proper action. 


Your board, after careful consideration, has deemed it 
inexpedient to take any action with reference thereto. 


FUTURE BUSINESS. 

The indications are favorable for a volume of business 
in excess of that of last year; but prices are abnormally 
low, and satisfactory results will largely depend upon the 
ability of your company still further to reduce the cost of 
production and distribution of its manufactures. 


PATENTS. 

The $8,159,264.02 at which patents are carried is the 
amount at which their value was taken on pages 8 and 9 
of the first annual report of your company. 

The attention of stockholders is called to the accompa- 
nying Balance Sheet and Statements of Profit and Loss. 

Attached hereto wili be found also the report of the 
second vice-president, explaining in detall the items on 
the Balance Sheet and the relation of profit and loss to the 
business of the current and previous years, and the stock- 
holders are referred to same for details as to these mat- 
ters. 

In closing this report, the president and directors desire 
to express their thanks for the good work done by the of- 
ficers and employees of the company in their efficient ad- 
ministration of the various departments. 

By order of the Board of Directors, 

C. A. COFFIN, President. 
SCHENECTADY, N. Y., May 1, 1895. 
C. A. COFFIN, ESd., President. 
SIR: I submit herewith: 


(1) Consolidated Balance Sheet. 


It includes the assets and liabilities of the Edison Gen- 
eral Electric, Edison Electric Light, and the Thomson- 
Houston Electric compantes, which, for conventence of 
bookkeeping only, are consolidated with those of the 
Gereral Electric Company. The assets and liabilities of 


` the Thomson-Houston International Electric and the 


Peonsyivania General Electric companies were taken over 
by the General Electric Company during the past year 
and are als? included in this Balance Sheet. 


(2) Consolidated Statement of Profit and Loss. 


It includes the profit and loss accounts of all the com- 
panies above mentioned. 
Explanation ofthe items is as follows: 


Assets. 


PATENTS AND FRANCHISES. 

This account remains at the amount shown inthe last 
two annual reports It represents, as stated in those 
reports, the cost to the General Electric Company of the 
Edison and Thomson-Houston patents and contract rights, 
and its interest in the patents ofthe various Thomson- 
Houston sub-companies. During the year $94,917.11 was 
expended in purchasing and taking out new patente, and 
$67,381 in acquiring the territorial licenses which the 
Thomson-Houston Company had granted to the Thomson- 
Houston International Electric and the Thomson-Houston 
Electric Light companies, the latter being the predecessor 
of the Pennsylvania General Electric Company. These 
amounts, as well as all expenses Of patent litigation for 
the year, have been written off to profit and loss. 


MANUFACTURING PLANTS. 

This account represents the real estate. buildings, ma- 
chinery, tools, etc., at Schenectady, Lynn and Harrison. 
Their book value at January 31, 1891. was 73,941, 128.98. 
During the year $61,124.34 was expended for new bulldings 
and 8283, 079. 78 for new machiuery. On the other hand, 
$370,333.05 has been written off to profit and loss an an al- 
lowance for depreciation, leaving the present book cost of 
these plants $3,900,003, or $41,128.98 less than at January 
31, 1894. 

REAL ESTATE. 

This acchunt has been Increased during the year $100,- 
098.19, chiefly by taking real estate mortgaged to secure 
old accounts in settlement of those accounts. 


STOCKS AND BONDS. 


Lists of these securities are annexed hereto in Schedules 
A and B. 
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Those having a market value have been taken at book 
values slightly under the price of recent sales. Where 
there ts no established price it has been necessary to esti- 
mate their value from financial statements submitted by 
officers of the respective companies. Effort has been 
made to keep the book values of stocks and bonds of local 
companies dəwn to present cash values. 

There are stocks and bonds of various companies 
amounting to 88,500,000 at par, but of 80 speculative a 
character that they are carried at atotal book value of 
only 882, being one dollar for each lot. Some of these lat- 
ter are practically worthless, but others possess some 
merit and their aggregate value is likely to be consider- 


able. 
NOTES AND ACCOUNTS RECEIVABLE. 


This account represents what is believed to be à con- 
servative value of notes and open accounts of customers, 
after deducting and charging off to profit and loss old 
notes and accounts receivable of 466 debtors, not now dealt 
with except on aC. O. D. basis, amounting to 82,291 844.48, 
heretofore carried at $234,973.69, but no longer carried an 
assets, except for the aggregate sum of $466, belng one 
dollar for each debtor. They will be liquidated as speedily 
as possible. 

INVENTORIES. 

This account represents raw materials, goods manu- 
factured and in process of manufacture at the works and 
manufactured goods on consignment and at sales offices, 
all at factory cost. They have been inventoried item by 
item. 

Reductions from the sum at which they were previously 
carried have been made and charged to profit and loss. 
The continued writing down of manufactured goods is 
with the intent that only standard salable apparatus shall 
be considered an asset. 

WORK IN PROGRESS. 


This account represents the amount expended on in- 
stallations in progress, without any credit for the profit 
to be derived from such installations when completed and 
billed. 


Liabilities. 


CAPITAL STOCK. 


To acquire five shares of common and four shares of 
preferred stock of the Thomson-Houston Electric Company, 
which had not been exchanged at the date of the last an- 
nual report, three shures of common and one share of pre- 
ferred stock of this company have been issued during the 
year. 

INDEBTEDNESS. 

Pursuant to the policy announced in the last annual re- 
port, various stocks and bonds, which it was not desirable 
for thecompany to hold permanently, have been mar- 
keted. Their proceeds were placed in a special fund. The 
cost of all securities purchased has been charged to that 
fund as follows: 


Securities were sold fo“ 81.307, 298.07 
Securities were acquired at a cost o.. 1,085 226.56 
Leaving a balance. 33FFFF ER $222,071.51 

To this was added from the liquidation of old 
notes and accounts receivable the sum of. 885,996.82 
Making a tot al oJ II. 81.108, 068. 38 


which was used to buy 81. 250, 000 of the company’s deben- ` 


tures in the open market at an average price of about 
8854. 

By liquidating as above, and by adhering to the policy 
ot selling for cash or on short time, the company has not 
only collected enough cash to retire all its floating and 
reduce its funded debt, but has had sufficient working 
capital to pay cash for allits purchases during the year. 

The following comparison shows the debt of the com- 
pany, ot ier than outstandlog debentures and real estate 
liens, on the 8ist days of January, 1894 and 1895 : 


l 1894. 1895. 
Notes pay able. $744,841.31 None. 
Accounts payable, accrued in- 
terest, ee. 446.307. 92 494 258.01 
Total 8 $1,190,649.28 494,258.01 
Less cash on hanß e. 591,143.88 404, 236. 48 
Net amount of unfunded debt... 599.505. 35 90,021.53 
Paper indorsed and discounted. 1,422,949 48 None. 
e $2,022,454. $90,021,538 
Reduction of unfunded debt................... $509 488.82 
Reduction f real estate liens.................. 28,200. 00 
Debentur. s canc: 1Ne@d.... 22... . cee cee eee e ee 1,250,000.00 
Reduction of debt during the ear 81.785.688. 82 
Reduction of Indorsemen ts 1.422, 949. 48 
Total reduction of obligations............. $8,208,683 30 


PROFIT AND LOSS. 


It is difficult to separate losses ascertained during the 
current yearinto those properly chargeable to this year, 
and those due to the errors or misfortunes of previous 
years. The division of the Profit and Loss Statement has 
been made with a view to exhibit, as far as it could be 


distinguished, the profit of the year just ended. The losses 
incurred on notes and accounts, over and above the allow- 
ance made therefor last yea", are due largely to dimin- 
ished values of notes and accounts of customers of the 
Northwest General Elsctric Company. 


GENERAL EXPENSES. 


The general expenses decreased $774.682.09 as compared 


with the previous year. 
Respectfully submitted. 


J. P. ORD, Second Vice-President. 


CONSOLIDATED BALANCE SHEET, JANUARY 31, 1895. 


ASSETS. 
Patents and franchises.......... $8, 159. 264.02 
Manufacturing plants 3. 900. 000. 00 
Real estate (other than manu- 
facturing plants): 
Edison Building. N. Y. City... $412,284.68 
Less mortgage thereon.. ... 200,000.00 
$212,584 63 
Other real estate.......... 211,198.79 
— — 423,783 42 
Stocks and bonds (see Schedules 
A and . 8 5,079, 012.51 
COB chet W ĩͤ K 8 $404,236.48 
Notes and accountsrecelvable.. 6,550,499.50 
Work lu progress 757,087.04 
— fe 7.711, 8.0 
Inventories: 3 
At factories.................. $3,046,014.59 
At sales offices (including 
consignmen ts . 813.654,39 
— ͤ—⅛ 3.889.668. 96 
Sundry de bits 27. 989.00 
Profit and losꝶꝶ 3 14.794, 716.7 
343.956, 258.01 


LIABILITIES. 
Capital stock: 
Common 230, 460.000. 00 
Preferred... . 4, 22, 000.00 
— — 234.712, 000. 00 
Five per cent. gold coupon de- 
DENCUreES. ......... cece cceceees 8,750, 000.00 
Accrued interest on debentures 72,916.65 
Accounts payable.............. 421,841.36 
— 494 256.01 
$43, 956,288.01 


` SUPPLEMENTARY CONSOLIDATED PROFIT AND LOSS ACCOUNT OF JAN. 31, 1894. 


Balance January 81, 1994 


Losses chargeavie to further 
liquidation of last year and pre- 
vious years’ business: 


Sundry liquidation accounts. 
Claims alnst Northwest 
General Electric Company. 
On account of settlements 
with United Electric Secu- 
rities Co. of bond transac- 
tions under T.-H. Electric 
Company’s contracts....... 
Old notes and accounts re- 
ceivable whully charged off 
Sales of plants and real es- 
tate below book values 41,501. 97 


$12,454,967. 42 


1 ,048,891.31 


Special allowance............ 2.000,000.00 


$15,496, 358.73 


Profits belonging to last year's business: 
Discount on debenture’s pur- 
r Sic oicses cc nianna $141,981.67 
Sales of stocks and bonds in ex- 
cess of book values.......... 147,067 87 
— EWR, 999.01 
Balance carried dowpcꝶ n. 15,209,359. 69 
815,498. 88.7 


een = 


CONSOLIDATED PROFIT AND LOSS ACCOUNT OF JANUARY 31, 1895. 


Adjusted balance of January 31, 1891 
Business of the current year: 
Cost of goods sold. 89.557. 3827. 69 
Legal and geveral 
expenses, taxes. 1.894, 536. 29 
—— ——_ $11 451, 863.98 


Interest on deben- 
tur eos 464.588, 83 


315,209. 359.69 


11,916, 447.31 
Losses chargeable partly to 
previous and partly to 
current years’ business: 
Consignments and 
coptracts writ- 
ten OI. PAA 


Additional depreciation al- 
lowed for: 

On plants, consign- 

ments, contracts 

On notes and ac- 

countsreceivable 


184,772.96 


177,417.50 
180,833. 50 


— — 808, 251.00 
443,023.96 
Further amounts 
now charged off: 
Patents and fran- 
chises............ 


489,497.59 


(Schedule A.) 
STOCKS. 


LOCAL OOMPANIES. 
CORPORATE NAME. 


Alamo (Texas) alectric St. Railway Co. 
Amsterdam (N.Y.) Street Railway Co.......... 
Andover (Mass.) Electric Coo. 
Appleton (Wis.) Edison Electric Co............ 
Athol (Mass.) Gas and Electric Co............... 
Austin (Minn.) r lectrice CoouůuuUꝛ--ᷣᷣ— . 
Barberton (Ohi. ) Electric Co Ee enact use 
Bay Shore (N. Y.) Electric Light Co., Ltd 
Bethlehem (ba.) Electric Light Co 
Bridgeton (N. J.) Electric Light Co............ 
Buffalo (N. Y.) General Electric Co............ 
Cambridge Electric Light Co.. cambridge- 

port, Mass. eee ee eee eee ee 
Camden (Ark.) Power and Light Co. 
Canton (Ohio) Electric Light and Power Co.... 
Cbatham (N. Y.) Electric Light Co 
Charlotte (N. C.) Electric Light Coo 
Charleston (S. C.) Light and Power Co. 
Chester (Pa.) Electric Light and Power Co.... 
Chicago Edison Co 
Cincinnati Edison Electric Coo. 
Citizens’ General Electric Co. (com.), Louis- 
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Business of the current year : 


Sales 212.540, 998.12 
Royalties and sun- 
dry profits...... 420,818.17 
$12, 961,213.29 


Interest and divi- 
dends on securi- 


ties owned....... 187 ,946.81 
Interest and dis. 114,451.48 
. 
4 


2 
218.283.611. 58 


Balance, January 31, 18955ñ2n˙ n ussesessse > 14.794, 718.97 
$28,058,398. 55 
CORPORATE NAME. PAR VALUE. 
Citizens’ General Electric Co. (pref.), Louis- 
ie ⅛ :-: ⁊ĩ Beau e ee tes 67,900.00 
City Electric St. Railway Co., Little Rock, Ark. 20,000.00 
Cleveland (Ohio) EL Illg. Co. (com.) . 112,000. 
Cleveland s os * (Pre. 59,400.00 
Com. Ononima del Alumb. El. de Puebla, Mex.. 15,000.00 
Consumers’ Light and Power Co., Little Rock, 
OC EE N A E E T 25,000.00 
Consolidated Electric Light Co., Birmingham, 
I! ð 8 414,511.68 
Cooperstown (N. Y.) Gas and Electric Co 2,250.00 
Columbus (Ohio) Ed. Electric Ligut Co 3 23,100.00 
Crown Polnt (Ind.) Electric GC%⸗ n.. 10,000 00 
Davenport (lowa) Power and Light Co......... 50,000.00 
Des Moines (Ia.) Edison Light Coo. 93.720. 00 
Dillon (Montana) General Electric Co.......... 40. 000.00 
Dubuque (Ja i Light and Traction Co.......... 5,000.00 
Kastchester Electric Co., Mount Vernon, N. Y. $2.645.00 
Edison Illuminating Co., Easton, Pa........... 4,250.00 
Edison Electric Light , o., Philadelphia........ 23,022.00) 
Edison Elec. Wluminating Co., Paterson, N. J. 31.500. 00 
s 8 se New York. N. Y. 200,200.00 
8 1 ‘t Cumberland. Md 8,500.00 
s s e „% Newburgh, N.Y. 29. 650.0 
“o u “ “ St. Louis, Mo... 40.00.00 
s t “i Altoona, Pa..... 10,000.00 
Edison Electric Light and Power Co., Kansas 
CI, M oĩl <a See eea sews en eee 14,200.00 
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CORPORATE NAME. 


Edison Electric Light and Power Co. op Ore ED 
rie, Pa 
Kdison Electric illuminating Co, New Bruns- 
, . pe sa naes eei 
Elgin (Ll. ) City Railway CO... „ eee es 
Essex County Electric Co’, Orange, N.J....... 
Fairhaven (Wash.) anti New Whatcom Ry. Co. 
Fargo (N. Dak.) Gas and Electric e 
First Cinciunati Edison El. IIIg. Co........... 
Fort Clark Street Railway Co. pore: II. 
Framingham (Mass.) Gas, Fuel and Power Co.. 
Geneva (N. Y.) Brush "Electric Light and 
POWGS CO: ²⅛˙iw-. ͤkdAd esa ß r o agia 
Glens Falls (N. Y.) Electric Light and Power 
SS AA ³ A T oho esas 22 
Goshen (N. Y.) Light and Power Co............ 
Grand Rapids (Mich.) Edison Light and Fuel 
GBS O a nas 25655. ieee CEM eRe ĩ 
Grinnell (low. a) ‘Electric Light Co............... 
Hackensack (N. J.) Edison Lighting Co........ 
Hollister (CaL) Light and Power Co............ 
Hudson Electric Light Co., Hoboken, N. J. 
Huntsville (Ala.) Electric Light S 
Jacksonville (Fla.) Electric Light Co........... 
Jackson (Mich.) Light and Power Co 
Johnstown (Pa.) Electric Light Co 
Kingston (N. Y3 Electric Co.. 
La Compagnie 1 . de Valleyfeld (P. Q. ) 
Laramie Mae RB G. L. and F.C 
Little Falls ( Y. ) Electric Light & Power Co.. 
Los Angeles (Cal.) Edison Electric %% 
Macon Oa) Consolidated St. R. R. Co. 
Maryland Electric Co.. Baltimore, Md.. 8 
Metropolitan St. Rallway Co., Macon, Ga 
Milbury (Mass.) Klectric Coo... 
Napa (Cal.) Thomson-Houston Light Co 
Narragansett Pier (R. I.) E. L. & P. o 
Natick (Mass.) Electric Co 
Natick (Mass.) Gas Light ko 
New Omaha (Neb.) T.-H. El. Light Co. (com.). 
Newport (R. I.) llluminating Co. 
Northwest Electric Co., Ltd., Winnipeg, Man.. 


Oshkosh (Wis. Electric Light and Power Co... 


Ottawa (III.) Electric St. Railway Co. 
Overland Rallway Co, Nashville. Tenn 
Oxlord Lake Line (pref. ), Anniston, Ala........ 
Portland (Ore.) General Electric Co. ea me 
Pueblo (Col. } City Rallway Co.. 9 
queen City Railway Co.. Dallas, Tex. 
Queen City Klectric Railway Co., Marion, Ind. 
Kaleigh (N. C.) Electric Co................ 
Rensselaer (Ind.) Water, Light and Power Co.. 
Roseberg (Ure. L. and P. Co.. Ses bocce 
Roanoke (Va.) E. L. and P. Co 
Rome (Ga.) Gas Light Co. 
mh utland (Vt.) Electric Light Co................. 
Scranton (Pa.) Illuminating, Heat & Power Co. 
Seneca (N. Y.) Electric Coo cece 
Skowhegan (Me.) Electric Light Co.. 
Standard Light and Power Mfg. Cu., Montpe- 
fC‚5'5I ...... 8 
Syracuse (N. Y. ) Consolidated Street Ry. Co.. 
Tacoma (Wash.) Railway and Motor Co. 
Thomson-Houston Electric Co., Augusta, Ga. 
Thomson-Houston EL Light and Power Co., 
uincy, Ill 
Toledo Onio) Electric Co. ... 
‘Trenton (N. J.) Light and Power Co.. 
Twin City General Electric Co., Ironwood, 
MIC nieee raa 8 
Unton Street Railway Co., Poran 5 1E 
Utica (N. a Belt Line St. R. (pref. 15 
Vancouver (B. C) Electric Ry. cha 1 ght Co. 
Visalia (Cal A Light and Heat co 
West ee e Improvement Co. (pret. 55 Ashe- 
vile; , 
West Aaneville Improvement Co. (com.), Ashe- 
Miese d, ³ ĩVW¹wu-. . atoa 
Westboro (Mass.) Electric et and Power Co. 
Weymouth (Mass.) Light and Power Co. 
Wilkes Barre (Pa.) Electric Light Co........... 


MANUFACTURING COMPANIES. 


Brush Electric Co. (pref.), Cleveland, Ohio.. 
Brush Electric Co., (com.), Cleveland, Obto. 
Canadian General Electric Co., Ltd., ohio... 
CRM inte E y ewe cao oak wee eae 
Excelsior Electric Co., New York City.......... 
Fort Wayne (Ind.) Electric CO. 
Ft. Wayne Trust Securities (Series A). Bos- 
ton. «! y be li\ ces 
Otis Electric Co., Yonkers, N. JP 
schuyler Electric Co., Middletown, Ct......... 
Schuyler Elec. Mfg. Co. (com.), Hartford, Ct. 
schuyler Elec. Mig. Co. (pref.), Hartford, Ct.. 
Short EKlectric Railway Co., Cleveland, Ohio. 
Spanish-American Light and Power Co., Jer- 
e ðͤ y ts ke secedcus 
Swan Lamp Mfg. Co., Cleveland. Ohio 
Kmo Elecktricitats Gesselschaft, Berlin, Ger- 


65552 6 %%% %% „%%% „% „„ „„ „ „ „„ „ „ „„ „ 66 ovos nese 
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united Electric Securities Co. (pref.), Boston, 
Mass 
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(Schedule B.) 


BONDS. 


Arkadelphia (Ark) Water and Light Co 
Atlanta (Ga.) Consolidated Street Railway Co. 
Barberton (Obio) Electric Co.. 
Bangor (Me.) Electric Light and Power Co..... 
Binghamton (N. Y.) General Electric Co........ 
BIORA MUER co. and L.I. Tr. Ca., Brook- 
BIN YY E d m E 
Ganden (Ark.) Power and Light Co 
Camden (N. J.) Lighting and Heating Co.. 
central Vermillion Iroi. Co., St. Paul, Minn.. 
Charieston (S. C.) Light and Power Co......... 
Chattanooga (Tenn.) Electric ky. Co.......... 
Cicero (Ill.) Light, Heat and Power Co ; 
Cincinnati one Ed'son Electric Co.. 
Citizens’ General Electric Co., Louisville, Ky.. 
City Electric St. Ry. Co.. Little Rock, Ark..... 
Concord (N. H.) Land and W. P. Co............. 
Congaree Gasand Electric Co., Columbia, 8. C. 
Consolidated Electric Light Co., Birmingham, 


Ala 
Consumers’ Light and Power Co, Little P 
Crescent City R. R. 00., New Orleans, . 
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CORPORATE NAME. 


Crown Point 1185 .) Electric Co. 
Cumberland Electric Light and P. Co., Nash- 
ville, !!. ĩ 7r 
Dallas (Tex.) Electric Co. 
Dayton (Ohio) Electric Light Co.. Soares 
Decatur (Ala.) Light, Ill'g and F. 664 ae 
Dedham ( Mass.) Electric Co 
Dubuque (Iowa) Light and Traction Co........ 
East Chester Electric Co., Mt. Vernon, N. Y.. 
Fort Wayne (ind.) Electric Corporation e 
Gallitzin (Pa.) Electric Light Co. 
Greensboro (N.C.) Elec. Light and Power Co.. 
Hoosao Valley St. Railway Co., North Adams. 
Jackson (Mich.) Light and Power Co.. 
Kansas City (Mo.) Pittsburg and Gulf R. RCo. 
Kingston (N. T.) Electric Co. 
S ADEVE (Tenn.) Electric Light and Power 
)))) ⁰y Oe oy em ee eae’ 
Knoxville (Tenn.) Street Railroad Co ......... 
Lee (Mass.) Electric Cooooohẽ. ee eee ees 
Los Angeles (Cal.) Cons. Electric Ry. Co....... 
Macon (Ga.) Consolidated Street Railway Co.. 
Metropolitan Street Railway Co., Macon, Ga.. 
Millbury (Mass.) Electric Co. 
Madison (Wis .) City Railway Co.. 
Manhattan Electric Light Co., New York city. 
Milwaukee (Wiss) Street Railway Co.... 
Narragangett Pier (R. I.) El. Light and P. C0. 
Natick (Mass.) Electric ((o 008. 
Norta. ver E ectric Light and P. Co., New 
/; ů UK A 
Ocala (Fla.) Light and Power Co. 
Oskaloosa (W IS.) Edison Light Co. 
Oshkosh (vr 1s.) Electric Light and Power Co.. 
Otis Electric Co., Yonkers, N. LL. 
Ottawa (III.) Street Railway Co. Seden 
Overland Railway Co.. Nashville, Tenn 
Oxford Lake Line, Anniston, A VV 
People's Electric Light and Power Co., O8- 


PAR VALUE. 
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(Va.) Street Railway Co. 

zhautauqua Co., Atlanta., Ga.. 
Piedmont H x position Co.. Atlanta, Ga......... 
Plymouth (Mass.) Electric Light Co.. : 
Portland (Ore.) General Electric Co.. ses 
Public Works Co., Bangor, Me.................. 
Pueblo on City Railway Co 
Queen City Electric Railway Co , Marion, Ind.. 
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ueen City Railway Co., Da’ las, Texas.. 

an, Power and Railway Co., Seattle, 
Rensselaer (Ind.) Water, Light and Power Co. 
Rochester (N. Y.) Railway %%‚«‚ö;Ü—²O 
Sacramento (Cal) Elec. Power and Light Co.. 
San Francisco and San Mateo Ry. CO., san 

Mateo. . ⁵³ðä³i ĩð2K 
Sea Shore Klec. Ry. Co., Asbury Park. N. J.. 
Standard Plate Glass Co., Pittsburg, Pa.. 
Steubenville (Ohio) Street Railway Co.... .... 
St. Cloud (M inn.) City Street Car Co.. om 
Tacoma (Wash.) Railway and Motor Co.. 
i Electric Ry. Co., Warren and Niles, 
Toledo (Ohio) Electric -o 
Town of Buena Vista, Buena Vista, Va........ 
United Electric Sec Co., Boston, M 
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West Street and North End Elec. Ry. Co., 
Seattle. Waũss i ee tenes 
Weymouth (Mass) Light and Power Co.. 
Winona (Minn.) General Electric co 
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Total par value stocks and bonds. 


ls the Report Correct ? 
Many Points Which Need Explanation. 


Some Which Do Not. 

The report of the G. E. Company here printed 
differs in points of its make-up from the two 
which have preceded it. The second vice-presi- 
dent of the company has evidently made progress 
in the art of bookkeeping. The report is inge- 
niously prepared, so much so that the experts of 
the daily press have been utterly flabbergasted 
in their efforts to analyze it. Analysis of it by 
any one uot familiar with previous reports and 
with trade conditions would be an impossibility, 
and it is therefore with a pardonable sense of 
duty done to the 7,000 stockholders of the com- 
pany, to its competitors and to the public gen- 
erally that we have made a careful study of it, 
and present the results of expert work in a com- 
parative table. 

Almost iu the first paragraph comes the admis- 
sion of the worthlessness of Northwest G. E. In 
April, 1898, ELECTRICITY stated in clear and 
positive language that this concern was worse 
than worthless. A little later we charged that it 
would yet cost the parent company a large sum 
of money to make good its guarantees in finan- 
cing the Northwest Company. A portion of this 
amount, only $500,900, is confessed to in this 
report. The sum is not large enough. The total 
liabilities of the G. E. Company through the 
Northwest fiasco is to-day nearer $2,000,000 than 


$500,000 and will so appear if looked into care- 
fully. 

The claim against the Ft. Wayne Company’s 
receiver, $1,187,000, is clearly manufactured and 
absolutely worthless —why it should have been 
mentioned is a mystery. It is too transparent a 
humbug to pass causter even in a G. E. report. 

The statement that $414,000 net was earned is 
an absurdity. No mention is made of the unpaid 
cumulative dividend on the preferred stock, which 
is piling ap at the rate of $297,000 per annum. 
Two years’ dividends are now due. Thus by this 
one item the so-called net earnings are reduced 
to $117,000, and the actual liabilities should have 
included the $594.000 now overdue and which 
must be paid before any other dividend can be 
declared. 

Although in the first report great stress was 
laid upon the company’s patent strength and the 
great value of its patents, this subject is passed 
lightly by this year. No mention is made of the 
loss of two of the most valuable patents, the Edi- 
son feeder and main and Thomson regulator 
patents, declared void duringtheyear. The loss 
of the lamp patent is mentioned, but nothing has 
been taken off the patent account after the loss 
of the three strongest and broadest patents. This 
is not honest bookkeeping, but it should mislead 
no one. 

Now we oome to an item which fortunately does 
not rest upon mere opinion. The facts are all 
presented over the signatures of Messrs. Coffin 
and Ord. Mr. Coffin says: ‘‘ The average terms of 
payment on all sales during the year were on 40 
days after shipment.” 

Mr. Ord gives the total sales at $12,540,395. 12. 

Counting 300 days in 1895, then two-fifteenths 
of the total sales should be on the books. Two- 
fifteenths of $12,540,895.12 equals $1,672,052. 68, 
whereas the book accounts are given at $6, 550,- 
499.50. The difference is 34.878, 446. 82. 

Tbe evidence is therefore plain that $4,878.446 
of the book nocounts have been carried for over 
a year—huve been carried, in fact, because they 
were uncullectible. It is more than probable 
that $3,000,000 must sooner or later be written off 
from this item of assets. For the stockholders 
who hope to have an honest report of the con- 
dition of their property here is plenty of food for 
thought. 

Moreover, the business was not all done on a 
cach basis. Over one million, or vne-twelfth of 
the total. was done for stocks and bonds. What 
will be the shrinkage on this item next year? 

With the views of business evid: ntly held by 
the management we do not wonder that they have 
deemed it inexpedient to reduce the enpitaliza- 
tion. Such a move would have created discus- 
sion, aud it would take very little discussion to 
bring out the fact that, with the present report 
as a basis to begin with, the entire capital stock 
of the enterprise should be wiped out. Interest 
on the bonds is all that can possibly be earned 
under the present management, and the live as- 
sets are scarcely sufficient to cover the bonds. 

Whon we reviewed the first report of this com- 
pany it was charged that our criticism as to over- 
valuation of assets was too severe; but the ap- 
pearance of last year's report, acknowledging a 
shrinkage of over $12,000,000, went a long way to 
convince the public that we knew exactly what 
we were talking about. We did. Moreover, we 
have not been without expert advice from men 
who know every detail of the Edison, T.-H., and 

G. E. Co's business from the beginuing up tothe 
present time. Last year, under the pretence of 
great frankness, another lying, or at least false, 
report was issued. We so charged. This year 
we find a supplementary profit and lors account 
acknowledging that more than $3,000,000 should 
not have been added to last year’s total deficit. So 
it will be next year. The company will be com- 
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pelled them to admit that the statements here 
made by Exectriciry are nothing less than ab- 
solute truth. There are stockholders who should 
profit by this review. They can profit only by 
organizing to overthrow the present manage- 
ment in its dishonorable entirety and putin new 
men who will conduct their business in a sensible 
manner and present honest reports of its condi- 
tion. ; 

This management has played upon the credulity 
of the public so long that perhaps nothing in 
the way of attempted deceit ought to surprise 
us. But in this report an attempt is made to mis- 
lead with such outrageous impudence that it is at 
least worthy of special mention. We refer to 
the manipulation of the stock and bond account. 

In the balance sheets the two items are grouped 
together this year, and it is necessary to consult 
in detail Schedules Aand B. In these schedules 
the par value of the different items is given with 
the totals. The fact to which we wish to eall at- 
tention is that these holdings have apparently in- 
creased $5,440,944.34. 

Last year, in the foot notes accompanying 
these schedules, it was stated that in addition to 
the holdings specified the company had other 
stocks and bonds to the amount of about 
$10,000,000 carried at about $5,000. It is, of 
course, from this list of cats and dogs, grouped 
together last year as practically worthless, that 
the additions this year have been made. But 
why, in the name of all that is honest, should 
Mr. Ord have turned resurrectionist and gone 
into a graveyard to find stuffing for his report? 

There is only one answer. He places such a 
low estimate on the intelligence of the G. E. 
stockholders that he thinks they will swallow 
anything. The par values of these resurrected 
stocks and bonds look large as given, and help 
perhaps to create the impression that there are 
still good assets to be sold which will produce 
money enough to continue a losing business. 
Mr. Ord and the G. E. directors fool no one but 
themselves by these methods. 

The accompanying comparative table is easily 
understood. It was made up by the same expert 
accountants who compiled the one we printed in 
1894. It is correct. Itis made up chiefly from 
the figures given in the four official statements 
of the company. Not one figure has been 


changed. Not one item manipulated. It is just 
such a table as is prepared annually by every 
concern desiring to know the actual results of 
business from year to year. It shows an average 
loss for the 82 months’ business of this company 
of nearly $750,000 per month. If the estimates 
of assets given by the company were correct, the 
total deficit would be several millions larger. 
This charge will be proved to be correct before 
the year is over. 

The following estimates were made after the 
publication of last year’s report by three gentle- 
men who had assisted officially in preparing the 
report. The figures here given show their per- 
sonal views on the matter, which they were not 
allowed to express as Officers. The estimates ex- 
plain themselves, showing the deductions which 
should have been made last year if the report had 
been an honest one: 


Assets claiMmed......ssesosssoenocoeseo . 833, 478,481.81 
Deduct from: 

Patents and franchises $8, 00,000 
Manufacturing plants.......... 1,000,000 
Stocks of mfg. compantes...... 2. 200, 000 
Stocks and bonds of local co’s. 2,200,000 
Notes and accounts receivable. 4,000,000 
Inventorjioess 1.000. 000 
Sales office stocks. 750, 000 

$19,150,000 519. 150. 000. 00 


514. 323.481.81 
Liabilities acknowledged other than stock. . . 812, 216.849. 28 


Deduct: 
Bonds retired......-..cee--e- $: ,000,000 
Notes (sald to be pald)........ 744,841.81 
51,744, 841.31 $1,744,341.31 
89.472.507. 92 
Summary: 
Live asset. $14,323,481.81 
Bonds outstanding.....sesssssesessa sesse- oe .000,000. 00 
Leavingzgzgzz 55,828, 481.81 
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as againgt the $34,711,600 of stock issued; for it 
must be remembered that the preferred stock is 
not preferred in liquidation but as to dividends 
only. 

Dividing $5,823,481.81 by $34,711,600.00 we 
find that the entire issue of stock was then worth 
about $15 per share according to the most liberal 
estimate possible twelve months ago. 

In view of this year’s report there is no deny- 
ing that the condition of the enterprise is much 
worse than it was last year. If the report means 
anything it means that the present management 
have about reached the end of their rope. One 
more year and they will be wound up by the 
courts. 

The manufacturer will first desire to learn, 
not the general condition of the company, but 
the results of the year’s business. This is easily 
arrived at. 


Total sales are given aꝶʒuu .. 2 
Securities taken 81.085.226. 56 A 
Worth on basis of previeus se- 
curities taken 861,775.52 
Shrinkage in securities. $728,451.04 
Leaving cash values of sales witbout allow- ba 
ance for bad detTs cence $11,816,944.08 
Gost Of goods SO0I(dl(uwq˙DDU·UeU eU . 811.451, 868. 98 
Interest on bonds and preferred stock... 76,223.38 
Total fixed charges $12,214, 087.31 
Deduct cash value of sSaleãe sss. 11 816,944,08 
LOSS 55.5 cenin neria an n e Westie ee 38397, 143.23 
In addition there has been charged 
off for the year’s operations as fol- 
lows: 
Cost of patents, etw -p 162,298.11 
Depreciation of inventories.... 288 401.14 
Sundry losses. 88,798.34 
Ol vis 489,497.59 
Actual loss for year’s manufacturing busi- j 


ness 20. feet eee eee e eee ee eer ee eee n ees $886,640.82 
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The above result is the only one that can be 
reached from the company’s own figures. 

Not one man in the trade, however, believes the 
total sales of the company to have been $12,- 
000,000. 

ELECTRICITY is perfectly familiar with the style 
of bookkeeping of this concern,and we charge that 
this account has been intentionally manipulated. 
The actual facts are that the total is a trifle over 
$9,000,000 for the year. The bookkeepers have 
done the rest. 

There is absolutely no hope for the stockhold- 
ers of the G. E. Company under the present 
management, and we call particular attention to 
the warning which Mr. Coffin gives : 


„Prices are abnormally low and satisfactory 
results will largely depend upon the ability of 
your company still further to reduce the cost of 
production.” 

Prices are low, and the G. E. management are 
solely responsible. 

And in estimating the probabilities it must be 
borne in mind that the prices during the year 
énded Jan. 31, 1895, averaged 25 per cent. more 
than present prices. 

It is therefore not hard to forecast the ultimate 
end of this swindling enterprise. 

The insiders will continue to manipulate the 
Wall Street annex to the business. They will 
make millions upon the millions already made. 
Every available asset will be sold to pay current 
expenses. Then the credit of the company will 
be forced to the full limit. 

After this, humbuggery and thimblerigging 
will no longer avail and the courts will take con- 
trol. 

The end is near. 


ASSETS AVAILABLE. 


Total three co's G. E. Co. 


May 31, 18 Jau. 81,1898. Jan. 81, 1804. Jan. 31. 18% 
Inventories at factor les C 86.471.441. 06 97,052, 268.20 28.349.042. 91 $3,046,014.59 
Work in progre8s8..........sessoessoeseceseseesseosseesseeseeso 1,183, 555.76 2. 207. 982.75 343.58 757, 087. 0 
Accounts receivabld%ĩö. 11.768. 264.268 13.068.074. 56 8,984. 159.75 6.550. 499.50 
ee e aaae ee ahaa neonain “RilOeAt 90 8. 87 1. 028.58 591,143.88 236.48 
Inventories at sales offceeꝛe Ss q ;. 72, 801. 8 396. 1.485, 749.68 813,654.99 
l/ oelas O tes es y wmee men ca ems $22,247,610.48 726. 207,750.89 715,558, 489.88 511,571,402. 00 
ASSETS UNAVAILABLE. 
Real estatagggggggggkghghkkũ Sees bee see es $296,728.74 $323,685.23 $473,783.42 
Manufacturing plantsꝝ ee ꝶ 57,353,312. 27 4.199, 762.62 3.941, 128.98 8. 900.000. 00 
Patente 3 ——— 8 e e ake arn ees 670. 905.51 7,628. 520.39 8.159, 264. 02 8,159 264.02 
Stocks of manufacturing ‘ompanles.................- e 15, 902, 658.84 15,699 837.87 2.767 ,470.58 5,079,013.51 
Stocks and bonds of local COMPALIES. ....... cece ee eceeeeceee 2.723.498. 17 
Sn! 8 27.89.00 
PU Ilö„ö„öl„„öl„„bbõ ⁵ĩðV³ĩſ ³ðV20dĩ 8 523, 826,876.62 227, 828,847.62 717.915.041. 98 517.590. 049.04 
Total asset eee ea Cob wesee eens wees cans 45,574, 487.05 54, 084,598.51 83, 478.481.81 20, 161,541.04 
LIABILITIES. 
Mortgages . 266, 200.00 26,200.00 
Accrued INtOreSt..... ccc ccc eee ewe cece ce cree ee ener ener eceeeees 83,383.32 72.916. 65 
Debenture bonds q.y 10.000.000.00 10.000, 000. 00 8. 750. 000.00 
Capital stock. common 80, 411. 900.00 90, 459. 700.00 80.460.000.00 
Capital stock, preterr eu. 24.970. 300. 00 4,251 900 00 4, 251. 900.00 8, 252,000.00 
SI ] o;??9jw; 7,950, 808.32 7.653, 972. 60 744.841.31 A 
Open accounts... „„ 1.112.844. 86 691,871.82 828,064 32 421,341.35 
Sundry creditVssseee . 1.989.787. 38 89,889.78 
Total llabilities.......... oee noso nnen ete ee eee eee reer eeeceens 886, 295,890.51 $68,000,642.92  $45,928,449.23 $43, 956,258.01 
Surplu Uw „„ $9,278,596. 54 1.04, 954.59 
Deflei .... J 8 512,454, 967.42 814, 794,716. 
Decreases— 8 montus tO Jan. 81. 189—ũꝛ᷑Ht EI . „6 28.283.641. 9 
* —12 Months to Jan. Bl, 1894444ᷣů˖ cece cece cee e ce rceeccceeccecncs 18,479,922. 01 
nis —12 months to Jan. 81, 18955. cee cccrec eer cer ncn c seer escceccces 2,839,749. 35 
Total decrease „ 824, 07 3,313.51 
STOCKS AND BONDS. 
Stocks added to Schedule A year ending Jan. 31, 1895 -mauufacturing companle ss. 2. O82. 600.00 
es “ 00 E » — —local companies 3,890,067.13 
Poll. a ea a a a Saas ete Se $5, 972,667.13 
Bonds added to Schedule B year ending Jan. 31, 1895-8. $2,285 250.00 
Total addition U — 4 „%łKé r ak AR vee. 98,257,917.18 
Stocks on Schedule A Jan. 81, 1894, and not on Schedule A Jan, 81, 18955 · e ——— % 2,098, 982.12 
Bonds on Schedule B Jan. 31, 1894, and bot on Schedule B Jan. 81, 1895.2... 0.0... . ene e caer ences 883,600.00 
Total not accounted forrrru-;—-ᷓ; 44 „„ $2, 962,582.12 
Stocks, Schedule A, Jan. 31, 1894..... 6... ........... „„ 11, (80,019.79 
Bonds, Schedule B, Jan. 81, 1891vvbu· ꝛ „„ 77... sane 2.788. 940.00 
Total schedules, 189u1lꝑ ...... cess sees 218, 815,950.79 
Stocks, Schedule A, Jan. 31, 1895 .. % ͤK0 ³Ä.¹ A ĩ CUR Ete A 14,902,164 18 
Bonds, Schedule B, Jan. 31, 1895 %%% „„„„„„%” es 4 854,040.00 
Total schedules, 1895555 ee y yd d 19,256,204.18 
Increase schedules, Jan. 31, 1895, over Jan. 31, 189 t / ae aw aaa eee 5,440,944. $4 
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The Westinghouse Machine Company’s New 
Works at East Pittsburg. 

Contracts have been let and ground broken for 
the Westinghouse Machine Company's new shops 
at East Pittsburg. A few years ago the Westing- 
house Air Brake Company erected large shops at 
a point on the main line of the Pennsylvania 
Railroad about twelve miles from Union Station, 
Pittsburg, where the town of Wilmerding was 
laid out and built. The location at East Pitts- 
burg of the Westinghouse Electric and Manu- 
facturing Company’s immense plant, and the 
Fuel Gas and Manufacturing Company's factory, 
to be followed now by the removal of the West- 
inghouse Machine Co. to the same place, will 
form, with the Union Switch and Signa] Com- 
pany's works at Swissvale, a concentration of 
Westinghouse interests practically at one point, 
within a half-hour's ride of the city. 

The main building of the Westinghouse Ma- 
chine Company's new shops will be 602 feet by 
feet. 

Within the main building, through which 
switches are run direct from the main line of the 
Pennsylvania Railroad, will be the machine shop, 
erecting shop, foundry, pattern shop, warehouse, 
offices, etc. Two crane runways, each 60 ft. span, 
on which electric cranes will be used, extend the 
length of the building. The 5 space is 
taken up with galleries provided with lighter 
crane service. The present equipment of ma- 
chine tools will be increased by the addition of 
whatever is best to facilitate the manufacture 
and handling of the company’s enormous prod- 
uct. 

The hammer shop will have every convenience 
that the best shop practice can suggest for doing 
work thoroughly and expeditiously. It will be 
equipped with one 8 ton, one 8 ton, one 2-ton and 
several smaller hammers, besides the usual cranes, 
etc. 

It is estimated that the cost of the buildings 
alone will reach $400,000. The contracts call for 
completion November 1. 


General News, 


What is Going on in the Electrical World. 


Oswego, N. Y.—Mr. A. Emerick, the receiver 
of the street railw: y, has appointed Charles S. 
Barrett general manager of the road. 


Appleton City, Mo.—It is announced that an 
electric railway line will be built from this town 
to Monegan Springs, a distance of twenty three 
miles. 


Auburn, N. Y,—The Auburn City Railway 
Company has been granted a franchise to operate 
an electric railway in certain specified streets of 
this city. 


Conway, Ark—An electric light company is 
being organzed here for lighting the town and 
stores. Twenty arc lamps will be located on the 
streets. 


Fayettevilie, N. C.—The General Assembly 
has had laid before it ‘‘An act to authorize the 
city of Fayetteville to establish and operate a 
system of electric lights and motive power.” 


Greenbush, N. Y.—The receiver of the Elec- 
tric Manufacturing and Gas Engine Company of 
this place will sell the company’s property on the 
20th iust. at the city hall at Troy. 


Poplar Bluff, Mo.—C. G. Brockman, of the 
St. Louis Electiical Engineering Company, has 
been granted permission to submit an ordinan-e 
to the council providing for the construction of 
an electric light plant in this city, 


Port Huron, Mich —Detroit and Port Huron 
capitalists are to build an electric railway live 
from Port Huron to Algonac and Chesterfield. 
Mayor N. 8. Boynton, of Port Huron, is one of 
the originators of the company. 


Onaraga, Ill.—An electric light franchise for 
ten years has been granted by the Onaraga vil- 
lage board to J. E. Owen, of this place. By the 
terms of the ordinance the plant is to be in run- 
ning order within ninety days. 


New Brunswick, N. J.—The franchise of the 
local street railway has been purchased by Gott- 
fried Krueger and Andrew Radel, of Newark. 
The road will be equipped with the trolley sys- 
tem and extended to Bound Brook, Milltown and 
South River. 


Oneida, N. Y.—Charles E. Remick and other 
local moneyed men have formed a company and 
will apply for a charter with the purpose of put- 
ting in an electric light plaat in this city because 
of the failure of the old company to furnish satis- 
factory lights. 


Staten Island, N. Y.—The State Railroad 
Commissioners have granted the Staten Island 
Midland Electric Railroad Company permission 
to use the overhead trolley system from the Rich- 
mond turnpike to Clove road, to Oak street, to 
the Richmond road. 


Buffalo, N. Y.—The Buffalo and Gardenville 
Electric Railway Company, capital stock $40,000, 
will shortly apply for incorporation. Assembly- 
man Schoepflin is the principal promoter and the 
other shareholders are Buffalo capitalists A 
one portion of the stock has already been sub- 
scribed. 


Rahway, N. J.—The Regina Musical Box and 
Electrical Manufacturing Company of Jersey 
City, a branch of a concern in Leipsic, Germany, 
intend to remove their plant to Rahway and es- 
tablish a large factory here, adding about 400 
persons to the population. 


Belleville, III.—The Belleville Electric Rail- 
way has been transferred by G. W. Atterbury to 
Col. Casimer Andel as trustee for Belleville 
creditors who advanced $23.000 a year ago to aid 
in its construction. Mr. Atterbury has an option 
of repurchase within thirty days. 


Indianapolis, Ind.—The Rockwood Manufac- 
turing Company of this city have made a shiv- 
ment of paper pulleys to Osaka, Japan. They 
were purchased by the International Electric 
Light Company of Boston, to be used in an elec- 
tric plant at Osaka to operate a street railway. 


Brooklyn, N. Y.—It is reported that all the 
money needed to build a bicycle rail road on 
Long Island has been subscribed. A company 
will be organized in a few days to carry out the 
project.—The Nassau Electric Railroad Company 
will open its first line, that from the foot of 
Broadway in this city to Canarsie, on May 10. 


Danville, Ill.—W.S. Mathias has obtained the 
privilege from the board of supervisors of Ver- 
million county to construct and operate for twenty 
yon an electric railroad on the Chicago and 

anville highway from Danville north to Iroquois 
county. The line will be over thirty miles long 
and will touch the towns of Bismarck, Alvin, Ross- 
ville and Hoopeston. 


Middletown, N. Y.—The Rev. C. M. Win- 
chester has planned for an electric road from 
Middletown to Slate Hill, Jobnson. Westtown, 
Unionville and Deckertown, with a probable ex- 
tension to Port Jervis, and has received assur- 
ances from parties interested in the construction 
and operation of electric roads that make him 
hopeful of the ultimate success of the scheme. 


Long Branch, N. J.—The stockholders of the 
Long Branch Lighting Company have disposed 
of their gas and electric light plants at this place 
to the New York Gas Improvement Company, of 
New York City, at their par value, $187,500. The 
electric light plant takes in a larger territory than 
does the gas plant. It has seventy miles of wires. 
No change will be made in the local manage- 
ment. 


Hempstead, L. I.—The Governor has signed 
the bill amending the charter of the village of 
Hempstead, N. Y., empowering the board of 
trustees of said village to contract with an elec- 
tric light company or with any person or per- 
sous or corporations authorized by law to fur- 
nish electric lights for lighting the streets and 
public highways within the incorporated district 
of the village. 


Wabash, Ind.—James Lynn. of this city, has 
applied for a franchise for an electric street rail- 
way in Wabash. He represents Worcester (Mass.) 
capitalists, who say that if a franchise is granted 
they will begin work on a complete system bere 
witbin ninety days. It is the inteution to lay 
about five miles of track at the outset. extending 
to the corporate limits at the four cardinal points 
of the compass, and to make extensions as needed. 


Camden, N.J.—The Egg Harbor City Water, 
Electric Light and Power Company, which ot- 
tained a contract by ordinauce to furnish Egg 
Harbor with light and water, organized at Cam- 
den recently by the election of the following offi- 
cers: President, Theo. H. Boysen; secretary, 
Robert Ohnmeian; treasurer, Harry May. Direc- 
tors: John Roesch, Christian Atz. The contract 
for construction has been awarded to W. W. 
Taylor. 


Richmond, Va.—The common council have 
voted to renew the contract with the local electric 
light company for another year. They had passed 
an ordinance opposing the making of a new con- 
tract for electric lighting and virtually reinstated 
gas, but the public would not stand such tomfool- 
ery and became so determined in their demands 
that the councillors hastened to revoke the ordi- 
nance and Richmond remains in the list of elec- 
trically lighted cities. 


Canton, 0.—Hon. W. A. Lynch, president of 
the Canton and Masillon line, is manifesting an 
active inte-est in the projected electric railway 
from this city to Albion, and with him are citi- 
zens of New Berlin, Uniontown, Greentown, 
Krumroy and the other places along the way. 
The idea is to have the line connect with the line 
already commenced from Akron to Cleveland, 
thus giving a direct electric line from Canton to 
Cleveland. 


New York.—The stockholders of the Edison 
Electric Illuminating Company. have voted to 
issue the 100-year gold bonds to an amount not 
exceeding 915.000, 000. bearing interest payable 
in gold at net ratesas the board of directors 
shall determine from time to time as the bonds 
are issued, the rates not to exceed 5 per cent. 
per annum. The company will mortgage its 
property and franchises to secure the payment 
of such bonds. 


Freehold, N. J.—Papers have been filed here 
of a million dollar mortgage given to the Knicker- 
bocker Trust Company of New York by the 
Atlantic Coast Electric Company, which controls 
the trolley system through Asbury Park, Long 
Branch and other places along the coast. from 
Point Pleasant to Pleasure Bay, where it will con- 
nect witha line of steamers running to New 
York; and also controlling a line from Long 
Brauch to Atlantic Highlands. 


Dover, Del.—The Henlopen Electric Light 
and Railway Company have applied to the Legis- 
lature for an act of incorporation. The company 
is to operate an electric railway from Lewes to 
Rehoboth or to any other place in Sussex County. 
The incorporators are Dr. Hiram R. Barton, 
Harry V. Lyons, John Barnes, Charles C. Stock- 
ley, Robert G. Hımston, Daniel Burton and John 

Richardson. The capital stock is to be $250.- 
000, with power to increase to an unlimited 
amount. 


Chattanooga, Tenn.—The light committee of 
the city coancil have devided to invite bids for 
a new contract for electric lighting, the present 
contract expiring on the 25th of August next. 
The city will ask bids for a lighting contract for 
2,000 c. P. aro lights, on a basis of 175, 200, 225 
and 250 lights, and 100 16c. P. incandescent 
lights. Bids are also asked for the erection of a 
municipal electric lighting plant in the city with 
a maximum capacity of 300 2,000 c. P. are lights 
and 100 incandescent lights, the bids to include 
everything for an electric plant except the build- 
ing, the estimated area to be wired being four 
square miles. 


Telephone and Telegraph. 


W. B. Mullen has heen canvassing Alice, Tex., 
in the interest of the Alice, Wade City and Cor- 
pus Christi Telephone Company with consider- 
able success. The line will be extended to Santa 
Gertrude and likely to other big ranches. It will 
be a great convenience, especially to ranchmen 
and prospective buyers. 


The Mammoth Spring Electric Light Company 
of Mammoth Spring, Ark., are authorized under 
their articles of incorporation to build and main- 
tain telephone lines. 


The construction of a telephone line from Wi- 
nona, Minn., through Fountain City to Wauman- 
dee is being advocated. Nearly enough money 
has been pledged to build the line, and it is 
probable its construction will be begun atan early 
date. i 


The New York and New Jersey Telephone 
Company has completed arrangements for the ex- 
tension of its lines at once to a e of the 
towns and villages of Long Island. V ork is pro- 
gressing rapidly on the new long distance tele- 
phone line extension from Glen Cove to Hunting- 
ton and Northport. 


Thomas Dixon, of Henderson, Ky., has been 
granted a patent on an invention which will prove 
important if Mr. Dixou’s claims as to the advan- 
tages of the patent pan out. The name of the in- 
vention is the ‘‘Sextoplex.” It is claimed that 
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the invention will enable six telegraph operators 


to work on one wire at the same time. 


Huddleston & Woodin of Chicago, grantees of 
the telephone ordinance recently passed by the 
Eau Claire ( Wis.) council, have accepted, and 
have prepared plans and estimates for exchanges 
at Eau Claire, Chippewa Falls and Menomonie. 
They have a franchise at Chippewa Falls, and ouly 
await the granting of a franchise by Menomonie 
to begin work. 


The Central Union Telephone Company has 
declined to accept the proposition of the Home 
Company at Wabash, Ind., to leave the field if 
the former company would name a rate of $2 a 
month for business houses and $1.50 for resi- 
dences. The Central Union proposes to put in a 
first-class exchange, make a rate of $3 for busi- 
ness houses and $2 for residences and fight the 
local compary to a finish. 


Articles of incorporation are being prepared 
or the new Oitizens’ Telephone Company at 
Tampa, Fla. 


Messrs. Wilkerson & Davis have organized a 
telephone company at Marion, Ala , known as the 
Marion Telephone Company. A local exchange 
is in operation, and the company are putting up 
lines connecting Marion with the business centers 
of South Alabama. 


The Pittsburg, Pa., papers state that a new tel- 
ephone company has been formed in that city and 
will apply for a charter at once. The company is 
composed of prominent business men who are 
desirous of giving Pittsburg a cheaper and better 
telephone service than it now enjoys. 


The Jones Bros. Electric Company have ap- 
plied to the authorities of Cincinnati for permis- 
sion to string telephone, telegraph and fire alarm 
wires and erect poles therefor to enable them to 
start a district messenger company in that city. 
= matter was referred to the Committee on 

ight. 


The Nolachucky Telephone Company, which 
intends to operate a telephone system, will make 
Jonesboro, Tenn., the central office. Charles 
Seymour, of Knoxville, Guy R. Johnson, gen- 
eral manager of the Embreeville Iron Company, 
Capt. A. Z. Deadrick, J. H. Epps aud W. P. Brown. 
low are the charter applicants of the company. 
i franchise embraces Jonesboro and Johnson 

ity. 

The Railroad Telegraphers’ Convention, to be 
held at St. Louis on the 21st inst., is likely from 
present indications to have a large attendance of 
delegates from all parts of tbe country. A strong 
appeal will be made to the members to establish 
He national headquarters of the order at Peoria, 


The Board of Pablic Works of Louisville, Ky., 
have approved the ordivance presented by the 
American Telegraph and Telephone Company 
for the right of way for its poles and conduits 
through the city. The ordinance provides that 
no poles shall be put in the center of the city, 
and that all of the wires there must be under- 
ground. 


Through the efforts of Messrs. Sanborn & Ran- 
dall a telephone system connecting Ostonville, 
Minn., and Big Stone City, S. D., bas been 
established, and business men in both cities are 
having telephones installed in their offices and 
stores. 


The Oshkosh Northwestern Telephone Com- 
pany has been organized at Oshkosh, Wis., with 
a capital of $20,000. A franchise has been granted 
the company, and 280 subscribers are already 
assured. The exchange will be in operation by 
the last of June. 


Dr. W. W. Bradley is extending his telephone 
line from Forman, N. D., to Lisbon and will 
eventually extend it to Fargo. 


R. K. Van Etten & Sons have planted poles 
from Dingman’s Ferry to Milford, N. Y., fora 
telephone line. The wire has not yet been strnng 
and the enterprise is delayed somewhat by op- 
position, but the projectors hope to overcome all 
obstacles and have the telephone in running order 
this summer. It is their intention to extend the 
line to Port Jervis. 


The Kearny Electric Light Company, of 
Kearny, N. J., incorporated a few days ago by 
Geo. F. Woolston, jr., aud others, will conduct a 
telephone business as well as lighting. 


The bill repealing the ordinance granting the 
franchise to the Mutual Automatic Telephone 
Company of Philadelphia has been favorably re- 
ported by Councils’ committee on law. 


The stockholders of the Osbkosh (Wis. ) North- 
western Telephone Company have elected the 
following officers: President. W. J. Hay; vice- 
president, F. L. Humer; secretary. T. A. Rock- 
well; treasurer, Charles Schriber. Directors: E E. 
Stevens, T. A. Rockwell, W. J. Hay, Charles 
Schriber and J. H. Jenkins. The work of con- 
struction will be pushed with all possible rapid- 
ity. 

Secretary E. W. Stamm of the new telephone 
company, which has applied to the city council of 
St, Lonis for a 50-year franchise to operate in 
that city, says: ‘We claim a system that is better 
than that nsed by the Bell people. William J. 
Kurtz, Vandalia, III., the inventor, bas it in euc- 
cessful operation in Decatur, III., and St. Joseph, 
Mo. St. Louis, 600,000 strong, bas 4,000 tel- 
ephones, and onght to have 10,000. Why not? 
Because $80 for residence, $100 for business and 
$120 for public telephones is too steep. We will 
not charge over $60 and $48 for business and 
residence purpcses.” 


Test of the Hogan Boilcr. 


The committee appointed in bebalf of the in- 
vited guests to supervise the test of the Hogan 
Vertical Water Tube Boiler at Middletown, 
N. Y., on April 9, described in our issue of April 
17, consisting of Paul H. Grimm, chief engineer 
National Starch Manufacturiug Company, Glen 
Cove, N. Y.; M. N. Forney, editor American 
Engineering and Railroad Journal, and John 
Hopson, Jr., of Hopson & Chapin Manufactur- 
iug Company, New London, Conn., has made 


its report as follows: 

Very complete arrangements were at hand for measur- 
ing the feed water in a tank which was graduated (o read 
in pounds of water. The temperature of the feed water 
was read from a thermometer inserted in the feed pipe. 
The steam pressure was recorded by an ordinary steam 
gauge and also by a recording gauge. The coal, which was 
of lump anthracite kind, was weighed on a scale in the 
boiler house. 

The members of the c:mmittee having satisfied them- 
selves as to the correctness of the conditions, and having 
examined the fire and the water level as indicated by the 
gauge glass on the Doller, directed that the blower be 
started for a test of evaporation under forced draft, to 
last thirty minutes. 

The blower was started at 2.23 r.m. J he water in the feed 
tank at this time indicated 4,600 pounds. The temperature 
was 44 degrees Fahr. Ihe steam pressure averaged dur- 
ing the test 120 pounds. The steam was allowed to escape 
through the safety valve, also through a pipe (controlled 
by a valve) into a tank outside and above the building. 
The pressure of the blast was not measurei owing to an 
unfortunate disarrangement of the gauge, but in the 
opinion of the members of the committee was about 1 
inches. 

No facilities were at hand to make a calorimeter test of 
the steam, but a ont-inch pipe lccated on the top cf the 
boiler was from time to time opened full and the steam 
examined. It appeared to be practically dry. Tne tem- 
perature of the terminal gases was not taken. 

At 2:53 the blast was stopped, and the pump, having 
been found unable to keep up with the demand for 
water, was allowed toruna few minutes longer in order 
to bring the water up to the mark. The fire was inspected 
and a little more ccal put cn to bring it up to what the 
committee considered was its condition at the start. 

When the feed pump was stopped, it was found that 
the tank contained 2. 200 pounds of water, thus showing an 
evaporation of 2,400 pounds of water in thirty minutes 
from 44 degrees temperature into ste am of 120 pouuds. 
The coal used was 350 pounds, which gives au actual evap- 
Oration of 6.56 per pound of cual, or an equivalent evapora- 
tion from aud at 212 degs. of 8.35 per pound of coal. On 
this evaporation the boller developed 168 H. r. The 
evaporation of water per square foot of heating surface 
per hour was 7.02 as follows: 


4,800 lbs. of water evaporated from and at 
212 degs. X 1,215 lactor of evapuration 


— 7.02 
850 square feet of heating surface. 

The boiler contains 830 square feet of heating surface 
and 26 feet of grate surface and was rated by the company 
as a 100 B. P. boiler. 

All things considered, the performance of ihis boiler 
was very remarkable, and those present expressed them- 
selves well pleased, not only with the behavior of the 
boiler, but also with the general arrangement and me. 
chanical con: truction of the boiler. 


Cutter’s Specialties. 
George Cutter, of Chicago, issues a neat little booklet, 
illustrating many of his well-known devices for street- 
lighting uses. 


Supplies for the War Department. 


The War Department, through the Office of Public 
Buildings and Grounds, Washington, D. C., is asking for 
proposals until May 28 for the quantities of battery sup- 
plies, more or less, mentioned below, for the use of the 
public buildings and grounds in charge of that office dur- 
ing the fiscal year ending June 30, 1896 : 

800 gravity coppers, 5 x 7 and 6 x 8 inches. These cop- 
pers must be made from the best metal, the 5 x 7 inch to 
weigh not less than 135 ounces each; 6x§ inch to weigh 
not less than 2 ounces each. 

100 crowfoot zines, 5 x 7 inches, to weigh not less than 
134 pounds each. 

400 crowfoot zincs, 6x 8 inches, to weigh not less than 
854 pounds each. These zincs must be made from care- 
fully selected spelter: if made from scrap metal or dross 
they will not be accepted. 

2,000 pounds bluestone, best quality. 

10 pounds sal-ammoniac, be:t quality. 

8°0 pounds No. 12 K. K. line wire. 

100 pounds extra best No. 12 galvanized line wire. 

20 pounds No. 16 office wire, Phillips’ patent braided. 

24 6-Iuch battery jars. 

6 zincs for Le Clanche battery. 

10 pounds Grimshaw 34 inch splicing compound. 

Additional information may be had by addressing Col. 
J. M. Wilson, War Department, Washington, D. C. 


Economical S eam Production. 


Messrs. Babcock & Wilcox, who sold the first boilers to 
electric light plants in America, still maintain their posi- 
tion in the front rank of American boiler makers. 

They have just issued two of the most artistic trade 
publications of the year, entitled “Steam” and 
„Facts.“ 

The illustrations in the latter show the various stages 
of boller development, and make clear the reasons for 
many of the failures that have marked the progress of 
steam production for fifty years. 

Both books are bound in boards, and are worth sending 
for and preserving. 


The Capo-Farad Battery and Appliance Works. 


Jas. J. Pearson has taken the Capo-Farad manufactures 
entirely out of the hands of the Nassau Elect ical Com- 
pany, and will in future manufacture them, together 
wi h other electrical gc ods, under his own name. His 
offices are at Thames and Greenwich streets, New York. 


Clark Electric Company. 


The Clark Electric Company have moved their office 
from 192 Broadway to their factory. 478 and 480 Pearl 
street, between Ceatre street and Park Row. 


Universal System for the Distribution of Light and 
Power from the Same Conductors. 


Under the above title the Siemens & Halske Electric 
Company have recently published in pamphlet form a 
briefargumeat in favor of the direct-c'irrent low tension 
system. Among other things they say: 

For plants in cities and towns where the power-house 
can be located near the center of lighting, we use the 
direct, 220 volt, two-wire (multiple arc) system of distribu- 
tion. for the following reasons: 

Public and private arc lights, incandescent lights, and 
electric motors can be operated from a single dynamo, 
preferably direct-connected to engine or water wheel. 

The low pressure system involves no danger to life, e. im- 
inating the possibility of the owner of the plant being 
made a defendant in damage suits. This is important, as 
the long list of fatal accidents from high pressure sys- 
tems (alternating incandescent and series arc) demon- 
strates. 

The original cost of this system is usually less than that 
ofa high speed. high pressure system. Recent deter- 
minations made for several cities show that while often 
more copper wire is needed, one dynamo is used in place 
of from four to six; and no countershafting, belting, fric- 
tion clutches, transformers or other energy-wasting ap- 
pliances : less real es ate, and a smaller building is occu- 
pied. 

The cost of operation is from 20 to 40 per cant. less. A 
single Siemen3 dynamo of slow speed direct-coupled to a 
good engine costs less to operate than half a dczen high- 
speed machines belted to a shaft. We save tn friction, oll, 
repairs, at! er dance, wear and tear, and we obtain a higher 
efficiency. 

The loss of energy due to the use of belts lu installations 
operating under very favorable conditions, as assumed by 
leading companies in the United States, Is as follows: 


LOSS OF ENERGY IN— 


Horizontal belt. q 6 per cent. 
Vertical d Its..... CCC 10 
Count- rshaft with horizontal belt. 12 2 
Countershaft with vertical bellen 16 * 
Slow-speed engine with main and counter- 

Shalt and beltsͤaꝛͤ—ꝛn . eee ees 2 % 


By direct-connecting, these losses of course are elim- 
inated. 


We use 220-volt incandescent amps, which make the 
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third wire of the so-called three-wire system unnecessary, 
and we dispense with expensive energy-consuming equal- 
izing rheostats and complicated machinery at the station. 

We obtain, therefore, all the advantages of the so-called 
three-wire system, at the sams time eliminating its weak 
points. 

220-volt incandescent lamps are now being made and 
guaranteed by many prominent lamp manufacturers in 
the Untted States and by Siemens & Halske in Berlin, and 
we are now importing the lamps of our parent company. 


ADVANTAGES OF ARC LAMPS ON A CONTINUOUS CUR- 


RENT CONSTANT POTENTIAL SYSTEM. 

1. Low voltage, hence safety to human life, easy main- 
tenance of insulation on lines. 

2. Constant potential dynamos of any size may be used 
as the voltage does not increase with the number of lamps 
as in the common series system. 

3. Constant potential dynamos are (f a high efficiency. 
A 50K. w. dynamo, for instance, can be guaranteed to be 
of at least 90 per cent. commeretal efficiency. 

Series arc light dynamos show an effictency of about 80 
per cent. when new, but after a few years thelr efficiency 
will fall to 70 per cent. and often as low as 50 per cent. 
(See Electrical Engineer,” July 4, 1894, page 5.) 

4. Low potential dynam s are seldom affected by light- 
ning. The low potential current cannot follow at- 
mospheric discharges through the insulation. 

5. Arc lamps burn absolutely steadily and give a uni- 
form light similar to an incandescent light. Their 
mechanism is very simple. 

6. Iu case o an accident to any part ofthe circuit or 
any lamp, only a few lamps are affected, while in the 
series system the trouble extends over the whole line. 

7. Arc lamps require less energy for the same candle 
power. 

8. The repair bill is very small in comparison with series 
arc dynamos. 

9. Incandescent lights and motors may be operated from 
the same circuits. 

10. Arc lamps may be adjusted to any amperage, hence 
Tamps of various candle powers may be operated from the 
game dynamo and from the same distributing mains. 


MOONLIGHT SCHEDULE FOR THE 
UNITED STATES. 


(Issued by the Washington Carbon Company.) 


MAY, 1895. 
ape it ee L L 
DaTE. LIGHT DATE. 2 EXTING. 
ated 11 
2 12.40 A. M 2 4.00 A. M 
3 1.10 *“ 3 400 
4 1.830 4 4.00 
5 2.00 5 4.00 
6 No light. : No light 
8 u 8 R 
9 7.30 P. M. 9 9.30 P. M 
10 7.80 10 10.30 
11 7. 30 11 11.80 °* 
12 730 “ 13 7.00 A. M. 
13 7.40 14 1.10 
14 j 7.40 " 15 1.40 
15 | 7.40 bs 16 200 0 
16 | 7.10 17 2.20 
17 7. 40 | 18 2.40 
18 2.40 | 19 200 ° 
19 7.40 °° 20 3.20 
20 | 7.40 21 8.40 
21 7.40 22 3.40 
22 7. 50 28 8.40 *"' 
23 l 7.50 24 3. 40 
21 7.50 25 3.40 
25 2.50 23 3.0 2 " 
26 | 9.00 27 38.90 
27 10.00 28 3.80 
28 10.410 29 3.30 
æ 11.00 30 3.30 
30 11.10 31 8.30 
31 , 11.40 Jne 1 3 30 Ë“ 
INCORPORATIONS. 


The Collindale Street Railway Company. Collinde le, Pa. 
—to build an electric street railway. Capital stock, 
150.000. J romoters: Henry P. Collins, Mt. Vernon ; Henry 
Delaplaine, J. M. West, Jr., Philadelphia, Pa. 

The Grayville Water Works, Chicago, Ill.—to construct 
water works, electric light, heat and 90wer or manufac- 
tories, and suppiy consumers with water, light, heat 
and power. Ca Ital stock, $ 000. Promoters: Henry A. 
Gardner, Livingston Griffin, arthur M. Morgan. 


The Mammoth Spring Electric Light and Power Com- 
pany, Mammoth Spring, Ark.—to maintain and operate a 
system of electric lights, generate power by electricity 
and build t: lephone lines and maintain the same. Capital 
stock, $100,000. Incorporators: H. G. Kiug, W. D. Cook, 
M. J. King and M. H. Cook. 

The Passaic and Newark Electric Traction Company 
Pas filed its certificate of incorporation at Passaic, N. J. 
Albert C. Jones, Charles A. Stelling and James W. Clinton 
are the incorporators and their authorized capital stock 
is $250,000. The paid in capital is $25,000. 


The Smithville Water and Light Company, Smithville, 
Tex.—to furnish water and electric light. Capital stock, 


0 „ 6 „ 0% 
6 „ „ 0 
„ 6 0 


or other power except steam. 


$40,000. Promoters: K. H. McCaskill, R. E. McCoy, L. L. 
McCoy, Smithville. 


The Warsaw Water Company, Portland, Maine—to 
manufacture gas and electricity and machinery and fx- 
tures for gas works, water works and electric light works 
in city of Warsaw, Kan., and elsewhere. Capital stock, 
$90,000. Promoters: Wm. C. Eaton, Edw. D. Noyes, Geo. 
F. Noyes, Portland. . 


The Eddy Milling Company, Edgecomb. Maine—to man- 
ufacture lumber, mill grain and establish an electric 
plant. Capital stock, 85.000. Promoters: Willis H. Clif- 
ford, Irving E. Chase, Fred W. Cllfford, North Edge- 
comb, Me. 


The Herbert Kraft Company. Red Bluff, Cal.—to buy. 
sell. use aud construct all kinds of mechanical power. gas 
and electric lighting plants and works, etc. Capital 
stock, $100,000. Promoters: Herbert Kraft, Geo. II. Kraft, 
Edward F. Kraft, Gustave Kraft, Red Bluff. 


The United Motor Company, Cleveland, Ohio—to manu- 
facture and deal in electrical instruments, machinery, de- 
vices, etc., manufacture, sell, deal in and operate vessels, 
vehicles and engines propelled by electricity or other 
power, etc. Capital stock, $10,000. Promoters; H. H. 
McKeenan, Jas. H. Hoyt, A. C. Dustin, H. A. Kelley, 
Gustav von den Steiner. 


The Sioux Rapids Electric Light and Power Company, 
Sioux Rapids, lowa—to establish and maintain an electric 
light and steam plant. Capital stock, 88,000. Promoters: 
II. D. Smith. M. P. Smith, Sioux Rapids. 


The Grafton Traction Company, Grafton, W. Va.—to 
own, bulld and operate an electric street railway from 
Grafton to rruntytown, etc. Capital stock, $130,000.” Pro- 
moters: F. A. Morlan, H. M. Somerville, E. M. Morlan, 
Grafton. 


The Chicago and Montana Mining Company, Chicago, 
Ill. —to locate and operate mines, mining properties con- 
taining gold, silver, copper and iton ore or other ores: 
operate electric, cable and horse rail, tram and wagon 
roads, flumes, canals, ditches, etc., telegraph and tele- 
phone lines, steam, elcctric and water power and light 
plants, together with all machinery and appliances neces- 
sary. Capital stock, $500,000. Promoters: Malcolm Dale 
Owen, Thos. H. Kelley, Kdw. Brackett. 


The Weaver Jacquard and Electric Shuttle Company 
(incorporatedin W. Va.), Norwalk, Conn.—to manufacture 
and deal in looms, textile machinery and accessories and 
mill supplies, etc. Capital stock, $2,500,000. Promoters: 


Wm. Weaver, Dexter Hitchcock, Edwin H. Mathewson, | 


Norwalk. 


The Consolidated Gas Company, Jersey City, N. J., and 
New York, N. Y.—to buy, build, own and operate gas 
and electric works. Capital stock, $750,000. Promoters: 
Jos. C. Davis, Maplewood, N. J.: Henry A. Jones, Geo. 
Place, New York, N. Y.; Thos. Ewing, Yonkers, N. Y. 


The Cleveland, Painesville and Eastern Railroad Com- 
pany, Cleveland. Ohio—to construct and operate an elec- 
tric railroad, furnish electr'c light, heat, power, etc. Cap- 
ita! stock, $250,000. Promoters: Henry A. Everett, Julius 
E. French, J. A. Beidler, Edward W. Moore. 


The Metropolitan Electric Street Railway Company, 
Chicago, III. -o construct, equip and operate street rail- 
ways to be operated by horse power or electrical devices 
Capital stock. 85.000, 000. 
Promoters: Rob' t P. Parker, Richard E. Breed, Jas. F. 
Dagley. 

The Toledo Traction Company, Toledo. Ohio—to con- 
struct, maintain and operate street railroads and railroads 
operated as street rallroads. Capital stock, $4,000,000. 
Promoters: Alblon E. Lang, Chas. L. Wight, Winfield 8. 
Jewell, Edgar H. Eckert. 


The International Forging Company of New York City 
to heat and work metals, and to smelt ores and engage 
in business in which electricity may be used as an agent. 
Capital stock, $6,000. Directors: James Seager, J. C. 
Seager, of New York City: Lorenzo Ullo and J. L. Ullo, of 
Brooklyn. 

The Leroy and Northern Rallroad Company of Leroy, 
N. Y.—to operate a steam and electric road in Genesee 
County, N. Y. Capital stock, $50,000. Directors: C. F. 
Prentice, D. C. H. Prentice, N. L. Keeney and C.N. 
Keeney, of Leroy. 


The Esmond International Traction Company has filed 
articles of incorporation with the county clerk in Jersey 
City, N. J. The company will buy patents and patent 
rights of appliances for electric traction. ‘They will also 
deal in material and supplies for electrical traction lines 
and will furnish equipments. The capital stock 11 $1,000 - 
000. Incorporators: Chas. C. Dodge, Fred C. Esmond and 
Henry Seligman. 

The Kearny Electric Light Company bas filed articles 
of incorporation with the county clerk of Hudson County, 
N. J. The object of the company is to supply electric 
light, heat and power, and do a telephone business. Cap- 
ital tock. $50,000. .Incorporators : Geo. F. Woolston, JT., 
BertLa C. Smith, Win. Hanna and Jos. Randall. The same 
part cs are incorporated as the Ksmond Block Signal Com 
pany, capital $100,000, for the manufacture of an electric 
bloc signal and machinery. 


The Freeport General Electric Company. Freeport, Ill. 
Capital stock, $125,000. Incorporators: William O. John- 
son, Newton P. R. Hatch and Charles S. Hatch. 


The Consolidated Electric Light Company, San Fran- 
Cisco. Capital stock, $300,000. Directors: G. G. Buckland, 
H. W. Quitzow, James E. Ball. D. Geary, R. W. King. 


The Zanesville and Columbus Electric Ratlway Com- 
pany, Zanc ville, O.—to build and operate an electric rail- 
way between Columbus and Zanesville. Capital stock, 
510,000. Incorporators: W. J. Dungwieler, Albert Adams, 
A. W. Evans, L. W. Dos n and 4. A. Patterson. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED APR.L 30, 1895. 


ELECTRIC RAILROADS AND APPLIANCES. 


538,295. Trolley. Judson D. swacick, Canton, Ohio. Filed 
Oct. 29, 1894. 
588,325. Means for Ventilating Electric Motors on Cars. 


games J. Devine, Clifton Heights Pa. Filed March 

„1895. 

538,357. Underground Electric Railway John F. Smith, 
New York, N. Y. Filed Aug. 15, 1884. 


588,878. Conduit System for Electric Railways. Frank H. 
Homan, Brooklyn, N. Y. Filed April 24, 1894. 

538,890. Trolley-Breaker. Walter R. Scott, Buffalo, N.Y. 
Filed Dec. 19, 1894. 

538,391. Trolley-Wire Hanger. Walter R. Scott, Buffalo, 

N. Y. Filed March 5. 1895. 

538.408. Electric Transmission Wheel or Trolley. Charles 
C. Burton, Pittsburg, Pa.. assignor of four-fifths to 
Curtis G. Hussey and John C. Des Granges, same 
place, Lewis K. Holden, Beloit, Wis., and George M. 

udlow, Chicago, III. Filed Aug. 11. 1894. 

538,409. ‘'rolley-Wheel. Charles C. Burton, Pittsburg, Pa, 
as-ignor of four-fifths to Curtis G. Hussey and John 
C. Des Granges, same place, Lewis E. Holden. Beloit, 
A George M. Ludlow, Chicago, Ill. Filed Aug. 

538.569. ‘T'rolley-Pole Restrainer. Frank Wheeler, Meriden, 
Conn. Filed Feb. 8, 1895. 

588,590. Block System and Apparatus on Electric Rall- 
1 Eugen Langen, Cologne, Germany. Filed July 

6, g 

538,610. Overhead Trolley. Charles W. Hunt, West New 

Brighton, N. Y. Filed Feb. 4, 1892. 
ELECTRIC LIGHTS AND APPLIANCES. 

588,457. Electric-Arc Lamp. John A. Mosher, Chicago, 
lll. Filed Feb. 9, 1898. 

DYNAMO ELE TRIO MACGINERY. 

538,844. Armature for Dynamos and Electric Motors. 
Harry Penn and Loftus Lowndes, London, England. 
Filed Aug. 18, 1894. 

538.815. Dynamo-Eiectric Machine or Electric Motor. 
Edwin H. Porter, Radford. Va. Filed Aug. 11. 1894. 


588,851. Electric Engine. Luther M. Sablon, Washington, 
D. C. Filed April 27, 1894. 

588,877. Electric Elevator. Nils O. Lindstrom, Union 
Course, assignor to A. B. See Manufacturing Co., 
Brooklyn. N. Filed Feb. 26, 1895. 

588,617. Commutator-Brush and Means for Adjusting 
same. 


Robert Lundell, Brooklyn, assignor of two- 
thirds to Edward H. Johnson, New York, N. Y. Filed 
July 2, 1893. 

TELEPHONE AND TELEGRAPH APPARATUS. 


598,327. Telephone Central-Office System. Ezra T. 
Gilliland, Pelham Manor, N. Y., assignor to the Amer- 
ican Bell Telephone Company, Boston, Mass. Filed 


June 5, 1894. 
588,328. Magneto-Transmitter. Ezra T. Gilliland, Pelham 
Manor, N. Y.. assignor to the American Bell Telephone 


Company, Boston, Mass. Filed June 5. 1894. 

588.829. Magneto-Generator. Ezra T. Gilliland, Pelham 
Manor, N.Y., assignor to the American Bell Telephone 
Company, Boston, Mass. Filed Nov. 28, 1894. 

588,454. Telephone-Switch. Albert F. W. Meyer, Blue 
Island, Ill. Filed Jan. 11, 1895. 

588,474. Art of aud Apparatus for Transmitting Speech. 
John Absterdam, New York. N. Y., assignor, by mesne 
assignments, of three-fourths to A. Wilford Hall, 
same place. Filed Feb. 18, 1891. 


MISOELLANEOUS. 


538.243. Changeable Electric Headlight. William Dibb 


and Frank C. Rorabeck, Syracuse, N. Y. Filed March 
19, 1894. 

588.247. Electrical Se Meta Bradley A. Fiske, U. S. 
Navy. Filed Dec. 20, 1894. 


538.271. Electrically and Chemically Heated Crucible. 
Henry G. O'Neill, Boston, Mass., assigno: to Edward 
Jewell. same place, and Charles W. Welch, Stoughton, 
Mass. Filed March 24, 1894. 

588,272. Electrical Cigar Lighter. Henry G. O'Neill, Bos- 
ton, Mass., assignor to himself and Edward Jewell, 
same place. Filed Aug. 27, 1894. 

538,275. Electrical Brake. Garl E. Pearson, St. Louis, Mo., 
assigpor of two-thirds to Ernest G. Bruckman and 
Samuel E. Bruckman, same place. Filed April 2, 1894. 

538,278. Boat Propulsion. James F. Place, Montclair, 
N. J., assignor of one-half to Charles 8 Upton, New 
York. N. Y. Filed April 23. 1894. 

538,284. Thermal Cut-Out Device. Charles A. Rolfe, Chi- 
cago, il. Filed Feb. 21. 1895. 

588,289. Manufacture of Carbon for Electrical Purposes. 
Charles P. Shrewsbury, London, and Jobn L. Dobell, 
Modbury, England. Filed Sept. 10, 1894. 

598,320. Magnetic Ore-Separator. Joho W. Carter. Brook- 


lyn, N. Filed Dec. 90, 1893. 
588.359. Process of and Apparatus for Making Compressed 
Electrolytic Copper. Francois L M. Urruty, Paris, 


France, assignor to la Societe des Culvres de France. 
Filed May 2, 1894. 

538.417. Magnetic Ore-Separator. James Houlehan, Chi- 

cago, III., assignor of a part to Robert Laird, same 
lace, Colin John Basil Maciver and William Henry 
„aird, Toronto, and James R. Barclay, Montreal, Can- 
ada. Filed June 6. 1894. 

588,123. Electrical Coupling. Morris F. Koenig and Ira 
Mann. Hazleton, Pa. Filed Oct. 15. 1894. 

538,16. Diffuser for Electric Fans. Charles W. Mc- 
Keehan and Frederick B. Miles, Philadelphia, Pa. 
Filed Jan. 17, 1895. 

538,628. Method of Making Electrodes for Secondary Bat- 
BUET William L. Silvey, Dayton, Ohio. Filed Jan. 
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EDITORIAL NOTES. 


„Patents In January last, in discussing 
and the condition of the G. E. Com- 
Prophecies.” pany, the utter absence of any 
reasonable ground upon which the stockholders 
might base a hope for return upon their invest- 
ments, we stated that 98, 000, 000 of patent assets 
must be wiped out this year or next.” 
Last week we printed comments of the Even- 


ing Advertiser as follows: 

It will be noticed at once that the patent item is un- 
changed. It seemsto us that we havs some faint recol- 
lection of the able editor of ELEcrriciry telling us about 
tLe middle of January that the $8,000,000 of patent assets 
would be wiped out this year or next, making a further 
impairment.” Injustice to Mr. Greene we will defer re- 
marks on this point until the next annual report comes 
out, 80 as to be strictly fair. 


We suppose that our esteemed contemporary 
did not publish this so much for the purpose of 
announcing to the world that ELECTRIOITY has 
an able editor as to point out that even an 
able editor may be wholly untrustworthy as a 
prophet. A valued correspondent, from whom 
at various times we have derived useful infor- 
mation concerning patents and their values, has 
sent us some comment on the subject which we 
may properly embody in a sermon on the gen- 
eral subject of Patent values and the value of 
Daily Paper opinions on the condition of large 
corporations. 


Most of the trusts and trade combinations 
formed in this country in the last few years have 
been afflicted with a dangerous disease which has 
in many cases resulted in the utter collapse of the 
enterprise, and in nearly every case has caused 
serious injury to the confiding investors in the 
securities of these companies. 

This disease, with its evil consequences, has 
not been confined to those companies whose 
securities are not listed on the exchanges, but 
has been equally prevalent among thoseso listed, 
which have been compelled to issue statements 
from time to time for the information of the 
public, and whose affairs have been the subject 
of popular newspaper comment. 

Indeed it is among the latter class that 
the disease has been most virulent, the conse- 
quences the most severe. When one of these de- 
sires to list its securities a statement is filed with 
the Board of Governors which at once becomes 
public property. It is upon this preliminary 
statement that money is first raised and specu- 
lation begins. Then the company must issue an 
annual report, which becomes public property 
and usually reaches the financial editor and sup- 
posed financial sage of the daily press. 

Probably a majority of the readers of the 


daily paper still labor under the delusion’ that 
these financial editors are specially fitted with 
some peculiar power or genius (either inherited 
or acquired, or partly both) for at once under- 
standing the exact financial condition of a com- 
pany and also at once determining the value‘of 
its assets and liabilities by mere inspection of 
the items given in the balance sheet, no matter 
how utterly ignorant these financial editors” 
may be of the actual costs, say, of the production 
of the commodities, the actual costs of adminis- 
tration of the corporation and the actual market 
values of the commodities made and sold by it. 


Let any man soberly think over the matter 
and he will at once perceive that a person would 
have to be vastly more than a walking encyclo- 
pedia of technical, scientific and financial knowl- 
ledge of the most abstruse kind to understand 
the simple principles of the arts upon which the 
majority of these large enterprises are based. 
Combined with this vast fund of information 
(already too staggering for one human intellect 
to acquire or carry) he would have to have that 
keen insight into general business principles 
possessed by but very few persons connected with 
such enterprises and a knowledge of the vastly 
different forms of administration of the business 
affairs of corporations carrying on industries of 
such great variety and differing from each other 
in every particular. 

Moreover, he would have to be askilled ac- 
countant to understand the meaning of the com- 
plex terms and figures used in such reports, 
terms not always used in the same sense even 
in different enterprises and figures which have 
no real signification whatever of actual values, 
without a most intimate knowledge of the 
business to which they relate. 

The possession of such knowledge and faculties | 
by one person is manifestly beyond the possibil- 
ity of human powers, and the essumption of the 
possession of them by any person may at once be 
accepted asa certain indication of insanity of a 
most virulent kind. 

But such is the faith of some people in the gul- 
libility of mankind that certain newspaper writ- 
ers appear to be always ready to write upon any 
subject with perfect confidence notwithstanding 
the fact that they may not have the least knowl- 
edge of the subject. 

We are pleased to say that the financial editor 
of the Commercial Advertiser is one of the few 
of his class who try to do their duty by the public. 
He does not knowingly print falsehoods, and is 
proof against the influence of the press agent. 

Weitake Mr. Dow’s item as a text, therefore, 
merely to point a general moral. 
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If the financial editors of the city would pay 
more attention to the discussions in the leading 
trade papers, they would absorb a certain 
amount of knowledge in regard to large corpora- 
tions which is lacking now. 

What ground have these writers now got to 
stand on in olaiming to be safe guides for the 
publicto follow in matters of investment? What 
company’s affairs have they handled iu a way to 
warn the public of impending collapse? Of the 
disastrous failures of the past five years in Wall 
Street, what one has been pointed out in advance 
by a financial writer? Yet this is exactly what 
the public needs. Discussion of the affairs of 
the Whiskey, Cordage or G. E. trusts, after the 
public have been robbed of millions, does not 
come up to the standard of what the daily press 
should do. 


ELEctTRIcIry’s prophecies are on record; the 
progress of events is also on record. We have 
made no mistake in regard to matters in our own 
trade. We do not go beyond our sphere. What 
we discuss is limited to matters upon which we 
have full knowledge. 

When G. E. stock was selling at 118-19 we 
went on record with a prophecy that it would sell 
at less than 50 inside of two years. We showed 
why it must do so. We endeavored to prevent 
the insiders from unloading their stock upon the 
public at fictitious values. We worked, not for 
spite, but to save the trade we represent tbe dis- 
grace of another swindle; for the G. E. fiasco 
was nothing less. We did not wholly prevent it, 
but we did prevent the issuing of the remaining 
$16,000,000 of treasury stock, which, without our 
exposure, would have been sold. ELECTRICITY 
Was SIX MONTHS IN ADVANCE of any other journal 
in the world in pointing out the rottenness of 
this enterprise. 

If what the daily papers said in 1892 had been 
fully believed, G. E. stock would have gone to 
150 and $16,000,000 more stock would have been 
unloaded. 


What good is accomplished by these daily pa- 
per financial writers we fail to see. They would 
need more ability thana bank president or than 
a Secretary of the United States Treasury to 
treat the affairs of all the different companies in- 
telligently and originally. It seems to us that 
the best thing they can do is just what our 
friend of the Advertiser is doing of late—copy 
the comments of the trade papers, which are 
supposably written by men who understand all 
the intricacies of the trades they represent. 
Then the public can do a little independent 
thinking. 

The strongest proof of the inability of these 
writers to be of any service to the public is 
found in their treatment of the G. E. report this 
year. Many of them, we know, wanted to Landle 
it fairly and intelligently. Yet not one analysis 
ofit appeared worthy of the name. Why? Sim- 
ply because they do not understand any of the 
details of this business. 

They saw a claim of $12,500,000 gross sales and 
$400,000 net profits. They did not endeavor to 
torecast what would be the result of another 
year. Information was within their reach show- 
ing that the product of this company is now be- 
ing sold at an average of 25 per cent. less than it 
was during the period covered bythe report, and 
that any hope for an improvement, or for the 
concern even holding its own, is unfounded. 

Who among New York’s financial editors is 
competent to dissect the list of assets in the last 
report? Let us look at one list only, that of 
stocks of manufacturing companies. To handle 
it properly, we submit, requires expert knowl- 
edge of the electrical situation. The list is as 
follows: 


MANUFACTURING COMPANIES. 


Brush Electric Co. (pref.), Cleveland, Ohlo.... 
Brush Electric Co., (com.). Cleveland, Ohio... 1.995, 200. 00 
Canadian General Electric Co., Ltd., Toronto, 


1111 ˙Ü¾!. bad wp anc eee TENE ii 1,250,000.00 
Excelsior Electric Co., New York City........... 397.000. 00 
Fort Wayne (Ind.) Electric Co. 2,000 450.00 
Ft. Wayne Trust Securities (Series A), BOS- 

Ny MGSB 6 os cine sistas n- wake eases eee ˙ 9.776.00 
Otis Electric Co., Yonkers, N. Y............... 174.000. 00 
Schuyler Electric Co., Middletown, Ct......... 50,000.00 
Schuyler Elec. Mfg. Co. (com.), Hartford, Ct.. 84,000.00 
Schuyler Elec. Mfg. Co. (pref.), Hartford, Ct.. 307. 90. 00 
Short Electric Railway Co., Cleveland, Ohio.. 2,000,000 00 
Spanish-American Light and Power Co., Jer- 

SOV City, Ned cece vs Cee cesieka ny cs-cevsieas eaeee 4,000.00 
Swan Lamp Mig. Co., Cleveland. Ohio 38,000 00 
Union Elecktricitats Gesselschaft, Berlin, Ger- 

DK... ðViſĩ sane ND E EFS 50,026.00 
United Electric Securities Co. (com.), Bosto:, 

DRA ce eee wire toes nos . en new es . . 300,000.00 
United Electric Securities Co. (pref.), Boston, 

OBB oo Seca E A 23,100.00 

Total. 67 AE eee eee $8,991 ,282.00 


What daily paper has published anything 
assisting the public to make a correct estimate of 
these items ? 

1. There is a $500,000 mortgage on the Brush 
Works, covering everything the company owns 
of any value. 

2. Excelsior stock can be bought for 5 per 
cent. of par value in this city. 

8. The Schuyler Electric factory hus been 
closed and dismantled. Jt is worth ahout $60,- 
000 as against $443,000 of securities. 

4. The Short Electric Railway Company 
never owned anything, not even a factory. It 
has been oat of business for two years and owes 
the Brush Company (G. E. sub-company) 
$440,000. 

5. Stock cf the Swan Lamp Company, Cleve- 
land, could not be sold there or here for five 
cents on the dollar. 


Now, to go back to the Ft. Wayne Company. 
What daily paper writer could fathom the mys- 
teries ? 

Last year the stock owned was given at 
$1,921,850 and carried at $1. This year it is 
$78,600 more, and carried at we know not what. 
It should not appear at all. 

In the early 80’s the Ft. Wayne Jenney Elec- 
tric Light Company was organized. In 1889 all 
the stock, $500,000, was sold to the T.-H. people 
in Boston. Thenthe Ft. Wayne Electric Com- 
pany was organized and capitalized at $4,000,000, 
leasing the factory of the former company for 
fifteen years, but the former company paying all 
merchandise bills, labor, etc., and billing the 
product to the latter, of which the T.-H. people 
had control until last year. In 1894 a receiver 
was appointed for the Ft. Wayne Electric Com- 
pany. For every dollar of the G. E. claim of 
$1,187,000 against the receiver, there is a coun- 
ter-claim for $1.50 by the receiver against the 
G.E. Company for various and sundry collateral, 
taken for loans in the five years and sold below 
value, and for other things. In 1894 the Ft. 
Wayne Electric Corporation was organized. 
They needed a factory. They therefore bought 
the factory of the Ft. Wayne Jenney Company, 
giving notes secured by bonds as collaterals 
which latter ($350,000) appear also as assets in 
this year’s report. If the stock on the notes of 
the Ft. Wayne Electric Company held by the 
G. E. Company have any value, we would like 
Mr. Dow to give us an estimate of it. 

Whose opinion is best on this whole subject— 
Evectricity’s, the daily paper financial editors, 
or those who are parties to the swindle ? 


Now as to the value of patents. ELECTRICITY 
was and is entirely correct—$8,000,000 should be 
charged off. The value is gone, 

If patents are worth anything, it is because 
they produce or are expected to produce in fu- 
ture a revenue to the owner. The value is pro- 
portionate to the revenue. In most cases, in or- 
der to be of any value, they must control some 
business or some feature of that business. 

The G. E. Company's patents produce no rev- 


enue. No other manufacturer pays them any 
royalty. No light or railway company would 
pay $1 for the exclusive right to use their system 
in any territory. They control nothing. Not 
one article of manufacture in the whole range 
of electrical supplies but is made and sold by a 
dozen other companies. 

At one time Edison patent rights were sala- 
ble. They are not now salable. Edison did orig- 
inal work and had something to sell. 

The Thomson-Houston patent rights were 
never worth the paper on which they were writ- 
ten. The company never produced original 
work. Their patents always were valueless. 
They always copied the work of others. They 
originated no system, no feature of any system. 

The value of the Edison patents has passed 
away forever. 

Patents have at full limit seventeen years of 
life. From the time they begin to produce full 
revenue they decrease in value each year. In all 
conservative bookkeeping they are so charged 
off each year. This has not been the policy of 
the G. E. Company. 

They have, with a'most unbelievable impu- 
dence, from the first year of the organization, 
depended upon the mysteries of a patent account 
to hide a deficit which existed the first day of 
their life, and which has been continually grow- 
ing up to the date of this issue. 


Wher permission was asked to list G. E. stock 
at the Stock Exchange in 1892, reports were 


filed of the condition of the companies forming 


General Electric. In that report patent values 
were given as follows: 

TNOMBOND-HOUStOD..... ccc ce cece ccc cee ceeceeeee $358,334.29 
Edison ee ea eT AEE $32,551.22 


Capital stock adison Light and Sprague Rall- 
way Companies, whose only assets were 
Peel! 8 4, 506,099.25 


85,463.,114.75 


This was the only valuation of these patents 
heard of from June, 1892, until April, 1893. 
Meantime the stock was listed, insiders had sold 
large blocks to the ignorant public above par, 
and $10,000,000 of bonds had been floated. 

When it came to making up the next annual 
report it was necessary, for purposes of stock 
speculation, to make a false showing. The pat- 
ert item was the easiest one to manipulate, and 
it was marked up to $8,159,264,02, an increase of 
$2,696,149. 27. 

And it must be remembered that the first valu- 
ation in June, 1892, was outrageously inflated. 
The patents had been proved to be of slight 
value. The business could not be controlled by 
them and competition multiplied. The Edison 
licensee idea was worked out. It had been 
proved that local companies buying the rights of 
either company paid something for nothing. 

No new patents of any consequence have been 
added to the list. The three patents which were 
relied on to control the art have been declared 
void by the courts or expired by limitation. 
There is not one patent left which would bring 
$5,000 at auction. There are 3,000 patents which 
would not bring $1 apiece. 

Now, what was the object and nature of this 
vast increase in the patent account in the first 
eight months of the break, and how much of the 
stock represented by this vast sum reached the 
pockets of the directors and other insiders en- 
gaged in the operation of bringing these three 
companies together? How much of the stock is- 
sued for this vast sum has been disposed of and 
used to line the pockets and swell the bank ac- 
counts of these persons? 

Our point from the very first discovery of this 
transaction has been, and still is, that there never 
has been any reason for the transaction and valu- 
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ation except fraud, and that the sum of $8,000,000 
carried as an asset is not represented by any- 
thing upon which one-sixteenth part of that sum 
could be realized under the most favorable cir- 
cumstances. Further, the patents controlled 
by the company have always been, and still are, 
a source of actual weakness and constant loss to 
the corporation by reason of the too reckless 
mismanagement of its patent matters, of which 
we shall in the near future have much to say. 


Stated briefly, our position on this asset of 
patents is: 

Ist. There never was any just reason for plac- 
ing the patents as an asset on the books on any 
other base than that given in the report to the 
Board of Managers of the New York Stock Ex- 
change and embodied in the prospectus issued to 
the public upon which the insiders sold stock 
and $10,000,000 of bonds were floated. 

2d. Any such increase in this patent account 
as that shown in the first annual report was 
legally and morally a fraud. 

8d. Even the amount named as the value of 
the patents in the report to the Stock Exchange 
should have been reduced year by year rather 
than increased, unless indeed other and more 
controlling patents than those expired or de- 
clared invalid had been since acquired. This we 
know has not been the case. 

Why have not our esteemed contemporaries of 
the daily press handled this subject correctly ? 
Because they are ignorant of the special con- 
ditions of the electrical trade. 

Of what value to the public, therefore, are 
their comments ? 


We trust we have made ourselves clear. 

We cannot speak for other trade papers. As 
far as ELECTRICITY goes, however, we can as- 
sure our constituents and our contemporaries 
that they can learn through our columns the ex- 
act condition of the G. E. Company and of any 
other electrical company which tries to float 
securities upon the public market. 

We are ready to answer in the courts for any 
thing printed here, and to prove the correctness 
of our views, however radical. We never speak 
without knowledge. 

The carse and the disgrace of the entire 
business have been the misleading of the public, 
the robbery of innocent investors. From $500,- 
000,000 to $600,000,000 of manufactured product 
has been sold at good prices. Less than $10,000,- 
000 has been returned as dividends to stock- 
holders. 

Does the outside world wonder that the honest 
element in the trade, for which ELECTRICITY is 
the spokesman, smarts under the continued con- 
ditions of dishonor and disgrace which the trade 
is forced to endure, forced upon it by coteries of 
speculators whose only aim is individua) gain by 
any methods, honest or dishonest ? 

& & * 

Where Does the We have probably pub- 
Waste of Coal lished more matter in rela- 
Occur? tion to central station 
economy than all of our electrical contempo- 
raries combined. Some of this has been original, 
a good deal of it has been from papers read be- 
fore the various engineering societies, and still 
more probably has been culled frum the col- 
umns of the engineering press and properly 
credited. We believe that the question of cen- 
tral station economy is the most important one 
now confronting the electrical industry, and take 
pleasure in reprinting this week a long editorial 
on this subject from the Engineering Record, 
which, coming from one of the most authorita- 
tive journals on steam as well as other branches 
of engineering, is entitled to more than usual at- 

tention. 

In order that we may supply our own deficien- 
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cies, it is necessary, first, that we know that they 
exist in the plant as a whole—this is now pretty 
well understood among central station men; and, 
second, that we should know in what parts of the 
plant they exist, and to what extent they are 
remediable. This is not so well known among 
central station men, and the editorial in question 
is peculiarly valuable for the reason that it em- 
phasizes some sources of loss in central station 
practice to which adequate attention has not 
heretofore been called. 

There has been some discussion as to just 
where the maximum losses usually occur, some 
arguing that that place is in the oiler house, 
while others maintain that the engine and steam 
connections must bear the brunt of it; and it is 
doubtless true that each is right when the ques- 
tion is viewed from his own standpoint and each 
wrong when it is viewed from the standpoint of 
his opponent. 

The editorial of our contemporary is a con- 
tinuation of a discussion that it has been called 
into by a paper read by Mr. Perry at the Cleve- 
land Convention, in which the author claimed 
that the storage of energy was essential to 
central station economy aud Mr. Perry’s figures, 
whether correct or incorrect, did show that mate- 
rial economies could be effected by the employ- 
ment of thermal storage, whereby the boilers 
could be maintained in continuous operation 
throughout the variable load at their most eco- 
nomical rate. Our contemporary maintained 
that the thermal storage could only produce a 
saving in the boilers, whereas those losses were in 
fact far less than those due to the variable load 
on the engine and dynamo, and the various 
wastes of steam which accompany these condi- 
tions of operating a power plant.” 

Now it seems to us that whether the effect of 


variable load is greatest on the boilers or on the 


rest of the plant will depend very much, if not 
entirely, upon how that plant is operated. Our 
contemporary says that Every electric light or 
power station is provided with a steam plant 
which contains a number of enginesand a num- 
ber óf boilers. To make the plant flexible and 
adapt itto the variable load a multiplicity of 
units seem a necessity.” Now if each of these 
units were subject to the effects of variable load 
throughout the period of work—ten hours or 
twenty-four hours, as would be the case in most 
industrial establishments where separate de- 
partments were operated by separate units— 
there would seem to be no question that the 
aggregate losses of all the engines and dynamos 
due to this variable load would exceed the aggre- 
gate losses in the boiler plant due to the same 
cause. But in central station practice this is 
never the case. The boilers alone maintain a 
continuous loss due to variable load, and even 
when banked or shut down continue those same 
losses. The engines and dynamos, however, are 
all but one of them working at very nearly their 
best rate—the load on them is not variable except 
in the case referred to and in that case the unit 
is purposely made small. The loss in this small 
unit may be large in proportion to its rated 
capacity, but it will still be very small in pro- 
portion to the total output of the station. 

To take a concrete example : we may have ina 
certain station four units of 500, 200, 200 and 100 
H.P. each. We will say that the load line is such 
that after awhile the load rises too high for the 
500 H. P. unit to take care of it—the 100 f. P. 
unit is thrown in. The first unit is now and 
henceforth working at its best rate, The variable 
load of the station no longer affects it. Suppos- 
ing for two hours the 100 m. P. unit averaged 
such a poor load that its efficiency was but 50 
per cent—the loss would be 50 per cent. of 100 
H. P., and not 50 per cent. of 500 + 100 B. P.; it 
would be but about 8 per cent. of the total out- 
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put. For a while the 100 m. P. unit will work at 
its maximum rate and then as the load rises and it 
becomes necessary to have more power a 200 
unit is substituted for the 100. This new unit 
will never work at less than 60 per cent. of its 
rated best load, and will gradually rise from an 
efficiency of say 75 per cent to 85 per cent., aver- 
aging perhaps 80 per cent. The 20 per cent. loss 
is not 20 per cent. of 500 + 200, but simply of 
the last unit thrown in. Of the total it amounts 
to less than 3 per cent. Then the 100 H. r. unit is 
thrown in again with whatever losses involved in 
the variable load, but the 500 and 200 units are 
how working at their best load, and so the load 
line is met as it rises and falls by the throwing in 
and out of the necessary units. The losses are 
not therefore cumulative as with the boiler 
plant and as they would be with an ordinary in- 
dustrial plant such as that supposed. 

Our contemporary well states that in an elec- 
trical plant there are boilers enough under fire 
and steam to supply the plant when called upon 
for its maximum output.” When the 500 unit is 
thrown in there are 1,000 m. P. of boilers under 
fire and throughout the twenty-four hours con- 
tinue those wastes in firing to which it calls at- 
tention. Even when a boiler is banked it is 
found to consume as high as 20 per cent. or more 
of the fuel required to keep it in full steam. 
Balancing this against the losses in an engine or 
dynamo, when it is not in use, which are practi- 
cally nil from a fuel standpoint, we feel uncon- 
vinced that the losses at the boilers in a lighting 
station are not the greatest of those incurred. 
But we are obliged to the Engineering Record 
for pointing out so clearly how the losses do 
occur and how many of them can be lessened, 
and commend the article most fully to the 
perusal of our subscribers. 

& & * 


“ Electricity” It is the function of a 
Heads the trade journal not only to 
Procession. present all the news of its 


trade up to the hour of going to press, but to so 
treat the news editorially as to make sure of the 
proper understanding of that news by every 
reader of intelligence. 

Exvecrricity has led the race in presenting the 
news so often and in such conspicuous instances 
that it is hardly necessary to again draw atten- 
tion to this feature of the paper. We have never 
been caught a week behind with the announce- 
ment of any important matter, and have almost 
invariably been from one to four weeks ahead of 
all contemporaries. 

What we now wish to impress upon the trade 
is that in the second feature of a great journal 
Exvecrriciry leads the procession just as surely. 
We interpret the news correctly, and we never 
copy fake news from the daily press except as 
fake news and with proper comment. 

Recent instances are many. ELECTRICITY was 
the only electrical journal to publish the G. E. 
annual report in full. It was the only one to 
present such analysis of it as to render it in- 
telligible to the layman. Previously, and a full 
week ahead of all competitors save one, we gave 
an abstract showing the vital pointe. Asan in- 
terpreter the Electrical World has the most 
grievous sin toanswer for in its editoriai com- 
ment upon this report, giving currency to the 
falsehood that 3} per cent. was earned on the 
capital stock. The others followed closely upon 
the World’s heels in assisting the G. E. wreck- 
ers to prolong their war of extermination by the 
dissemination of flat untruths. 

Two weeks ago a fishy story came from Cleve- 
land and Buffalo that G. E. officials were looking 
in those cities for new factory sites. Our con- 
temporaries made no effort to find out whether 
this news had any basis for truth or not. They 
copied it and helped to deceive their readers. It 
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was untrue. Enrorricrry explained the matter 
fully. 

The same week the Buffalo Express printed 
from their special New York correspondent a 
cock-and-bull story about Tesla’s discovery of a 
method of transmission which was to be adopted 
at Niagara. The high-class technical talent on 
the editorial staffs of the Electrical Engineer 
and Electrical World took this seriously, copied 
it without comment, and again helped to deceive 
their readers. This was little less than a crime. 
Popular ignorance is dense enough now without 
being fostered by the so-called leaders in the 
weekly literature of the art. 

Exectarioity, although neither the oldest nor 
the most supremely and dryly mathematical 
paper in the field, is old enough to know what's 
what, and never has been compromised in this 
way. When that Tesla-salt-solution-in-a-tube 
story came out in the Express we wrote to that 
paper as follows: 


[ocopy. ] 
Editor the Buffalo Express, Buffalo, N. Y.: 

DEAR SIR : The Express has treated the Niagara matter 
in the main so intelligently that, we are somewhat sur- 
prised at the stuff you have published in your issue of the 
21st In regard to transmission of electricity in a salt solu- 
tion in an insulated tube. The matter seems to have been 
furnished toyou by your special New York man, and if 
you will kindly recommend him to call on some technical 
man, he might save you future humiliation. The sug- 
gestion is simply idiotic, and we are more than surprised 
to find it in the Buffalo Express. Yours very truly, 

ELECTRICITY. 


We never gave the subject any space in our 
columns, 

Last week the most important matter on either 
side of the water was the reading of the paper by 
Mr. Ewing, F. R. S., on a new magnetic tester 
for hysteresis—published in full with illustra- 
tions in ELECTRICITY, and not mentioned by any 
of our contemporaries. 

Clearly, in the points which make success and 
command it, ELECTRICITY heads the procession. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


WHO WILL EXPLAIN P 


(From the Evening Advertiser.) 
“ ELECTRICITY” AND GENERAL ELECTRIC. 


We must confess to a sneaking fondness for Mr. B. E. 
Greene, the able editor of ELECTRICITY. We think he is a 
crank in some respects, but he has a way of stating his 
opinions with an engaging frankness and clearness that 
leave but little to be desired. In the issue of ELECTRICITY 
published this week no less than five large pages are de- 
voted toaconsideration of the General Electric report, in 
addition to a number of amusing and pointed paragraphs 
in the editorial department. The whole thing is quite 
worth reading, for two or three reasons. 

Mr. Greene, as readers Of the journal are probably 
aware, is not a believer in either the General Electric 
Company or the General Electric management. In fact, 
this is putting it very mildly. Still, after allowing for 
all prejudices and eccentricities, there are certain things 
‘In Mr. Greene’s article on the General Electric report that 
seem to call for answer of some kind from the Geaeral 
Electric people. As long as Mr. Greene contines himself 
and his experts to an analysis of General Electric’s fig- 
ures, as published in the official report, the General Elec- 
tric management can say with propriety that they do not 
feel called upon to interfere in any way or to take official 
cognizance of Mr. Greene’s wanderings among the figures. 
Every man is entitled to his opinion, but when Mr. Greene 
says that “in this report an attempt is made to mislead 
with such outrageous impudence that it is at least worthy 
of special mention,” and then proceeds to charge the man- 
agement with having marked upa number of stock and 
bond holdings, which were carried at a nominal valuation 
a year ago, we respectfully submit thatit is quite time 
for somebody on the General Electric side to say some- 
thiny. 

It is nonsense for the management of a company like 
the General Electric to affect to be above criticism from 
any responsible person. It is utter nonsense to say that 
ELECTRICITY 18 not a responsible paper, for it is quite as 
responsible as many other trade papers. A specific charge 

8 made by ELECTRICITY and an answer to this charge 
would seem to be in order. 


Another serious accusation is made against the General 
Electric management, which is as follows: We charge 
that this account (income) has been intentionally manipu- 
lated. The actual facts are that the total (sales) area 
trifle over $9,000,000 for the year. The bookkeepers have 
done the rest.“ Inasmuch as more stress has always been 
laid upon the company’s earning power when the matter 
was referred to in this column than upon any other por- 
tion of the company’s accounts, we feel a little interest 
inthe answer of General Electric directors to this state- 
ment. Itis plain enough, and amounts to an accusation 
that the company has ‘‘cooked” its returns of gross 
sales. Weought to mention, while on this subje>t, that 
there is alibel action pending against Mr. Greene, and 
that the present would be a good time for bringing the 
suit to trial, in view of these remarkable statements. 

It is unnecessary to detail the result of the analysis of 
the General Electric report in the columns of ELECTRICITY. 
As already said, every man is entitled to his opinion. In 
order, however, tc impress upon the management of 
General Electric the necessity for taking some notice of 
the things that are being said, we make one further 
‘quotation from Mr. Greene’s article which is particularly 
commended to the immediate attention of directors: 

It is, therefore, not hard to forecast the ultimate end 
of this swindling enterprise. The insiders will continue 
to manipulate the Wall Street annex to the business. 
They will make millions upon millions already made. 
Every available asset will be sold to pay currant ex- 
penses. Then the credit of the company will be forced to 
the full limit.” 

We must not be understood to associate ourselves with 
Mr. Greene’s opinions quoted above. But we should like 
to know particularly whether or not the company's in- 
come account has been grossly overstated, as has been 
charged. That is of more vital importance than anything 
else at the moment, because, as we said some time ago, 
the value of General Electric stock consists solely in the 
earning capacity of the company. Mr. Greene’s charge 
deserves an answer from somebody. 

It is understood that Mr. H. McKay Twombly and Mr. 
D. O. Milla will resign from the General Electric board 
next week or inthe near future. We don't see that their 
doing 80 makes any difference in the management. 
Everybody knows they have not had very much to do 
with it. What about those directors who have deen chiefly 
responsible for the actual management of the company ? 
Are any of them going to resign? Or explain? Or do 
anything? 


The present would be an excellent time for 
the trial of a libel suit from our standpoint. 
But how about the G. E. Company ? 

Their career has been one of fraud and swin- 
dling from the beginning. Their charter itself 
was procured by bribery. Exzorricrty is ready 
to name the amount of money paid for this 
charter, the men who paid it, the date on which 
the money was paid, the men who received it, 
and the place where it was paid. 

If there is anything we specially desire it is 
the trial of a libel suit brought by theG. E. 
Company. But history shows that few of us get 


just what we want. 
& K * 
OUR CHARGES VERIFIED. 


“ Electricity’s ’’ Advance News Is Always Correct. 
(From ELECTRICITY, Jan. 2, 1895.) 

Whatever may be said to the contrary, ELECTRICITY 
speaks with full information in asserting that the en- 
tapglements of the concern with such subsidlary 
companies as the bankrupt Northwest General Electric 
can never be unravelled except by the courts; that a 
thorough investigation will show that contingent liadili- 
ties of over $2,000,000 have never been referred to in the 
official reports, and that some of them will become press- 
ino liabilities before April 10 next. 

(From the G. E. Annual Report, May 2, 1895.) 

THERE EXIST ALSO SEVERAL UNSETTLED CON- 
TRACTS ANTEDATING THE FORMATION OF YOUR 
COMPANY, BUT WHICH YOUR COMPANY HAS TO 
RECOGNIZE, AND WHICH WILL COST, PERHAPS. $500,- 
000 TO SETTLE. 


This half-million acknowledged is only the 
beginning. Next year it may be nearer correct. 
K & * 

Ix the G. E. report mention is made by Mr. 
Ord of the accounts of 466 debtors, 92.291, 844. 48 
now carried at $466. Itis the evident intention 
to have the stockholders believe that this result 
was_due to the ordinary misfortunes of business. 
This is not true. A large part of this amount is 
owned by bankrupt central station properties, 
which were either created or taken over by Mr. 


Coffin, in line with his general financiering 
scheme. They were bonded to their inevitable 
ruin, the bonds sold, and the public mulcted. 
They had to have a line of credit with the parent 
company while they were being ‘‘financed.” They 
were as worthless then asnow. Any stockholder 
can verify this charge. There are, moreover, 
several stations which are still obtaining unde- 
served credits for the samereasons. They are 
practically owned by the G. E. Company or the 
financiering companies, and must be carried. 


& & * 
One of the Gems. 


The Fort Clark (III.) Electric Road has been 
sold by the master in chancery for $275,000, the 
purchasers being the bondholders, Charles E. 
Cotting, Edwin Packard, Charles S. Tuckerman, 
Samuel Spencer and Frank G. Webster, of New 
York. The road never paid any interest on its 
bonds. It was capitalized for $250,000 bonds and 
$250,000 stock, the G. E. Company holding $177,- 
750 of the latter. The Street Railway and Ilu- 
minating Properties also had $50,000 stock. 


& & ** 

IF robbers break into the sick room of an in- 
valid, the first duty of the man’s friends is not to 
give him medicine, but to drive off the robbers, 
killing them if need be. This is exactly what 
EveEctariciry held to be its duty in regard to the 
G. E. robbers who tried to appropriate every- 
thing belonging to an established industry. 
When we have driven off the robbers we will 
prescribe for [the trade, which is certainly in 
need of medicine. We would be glad to hear 
from any of our critics who hold that our attack 
has been too violent just what methods would 
have been more effective than those we adopted. 
Our columns are open for any opinion on this 
subject. 

& K * 

Tue Harrison lamp works last year sold about 
7,000,000 lamps. The average price was 15 cents 
above those now ruling. The total loss of net rev- 
enue in this braneh of the G. E. Company’s busi- 
ness will therefore be for the current year at 
least $1,000,000. Stockholders who wish to fore- 
cast the condition of the property next year will 
bear this in mind. 

* & * 


WHATEVER else may be said of Senator Quay, 
it is certain that he plays a strong game at poli- 
tics. His chief desire just now is to have more 
of the Philadelphia corporations investigated, 
and the committee has been appointed at Harris- 
burg. Mr. Quay’s object is said to be the pun- 
ishment of some of his political enemies, What- 
ever the object, the result will be beneficial and 
wholesome, and the man from Beaver may be re- 
lied on to see that the job is thoroughly done. 
The local lighting trust is to be the first com- 
bination looked into. We trust Brother DeCamp 


is not afraid. 
& & * 


Ir the Legislature of this State does its duty, 
it will pass the bill which Mayor Schieren has 
asked for, giving an appropriation of $30,000 for 
an investigation of various franchise matters in 
the city of Brooklyn. Exrorricrry can furnish 
such a committee with valuable information, and 
we should do it without any regard whatever for 
those who might be exposed as bribers and par- 
ties to bribery. It is time that the special agent 
and his line of operations were removed from 
this trade. The G. E. Company, in procuring 
its charter, showed its appreciation of the value 
of money spent at Albany in influencing legials- 
tion, but we doubt if it would have the hardihood 
now to use any money to prevent the appoint- 
ment of the Brooklyn investigating committee. 
If it makes the attempt, so much the worse for 
it. ELtorricity is not asleep. 


May 15, 1895 
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THE UTILIZATION OF ELECTRICAL 
ENERGY FOR COOKING AND HEAT- 
ING PURPOSES." 


— 


BY R. E. B. CROMPTON, 

President of the Institution of Electrical Engineers. 

Up to the present time the utilization of elec- 
rical energy laid on now so universally in our 
houses for lighting purposes, for the further 
purposes of heating and cooking, has been re- 
garded by the public, and even by many who 
have technical knowledge, as impracticable and 
certainly as too costly to be seriously adopted. 

It will be my object this evening to show you 
that far from this being the case heating and 
cooking by electricity have now advanced to a 
highly practical and useful stage. 

No doubt these erroneous impressions have 
arisen chiefly from the fact that the advocates of 
electric lighting have from the first dinned into 
the ears of the public that one of the chief advan- 
tages of electric lighting is that bright light is 
furnished without heat; even those who put it 
more precisely showed that a 10 c. P. gas jet 
heated the air of a living room thirteen times 
more thana 10 c. P. electric glow lamp, and it 
was the knowledge of these facts that prevented 
electrical engineers from carefully examining 
the problems connected with electric heating. 

However, at very early periods Siemens 
showed that where intense heat is required to 
be concentrated in a small space the electric are 
forms a very convenient furnace and in many 
cases actually possesses economical advantages. 
His principle was practically adopted by Cowles 
for hisearlier furnaces for reducing aluminum, 
and has been also used for electrical welding by 
the Benardos process. 

But for the production of the heat we require 
for warming rooms or for cooking food, little or 
nothing was done until about four years ago, for 
although Lane Fox was the first to point out in 
his 1878 patent that electrical heating could be 
satisfactorily carried out by placing the food or 
other materials to be heated in a vessel] sur- 
rounded by a coil of insulated wire, through 
which a current should be passed. nothing ap- 
pears to have been attempted until about four 
Fears ago. Carpenter in America so far developed 
Lane Fox’s idea as to take out a patent for man- 
ufacturing electrical heating apparatus by at- 
taching these resistance wires to the surfaces of 
cast iron plates by an enameling process, and a 
considerable amount of apparatus was manufac- 
tured by him in America on this principle. 
Some of this was forwarded to England and was 
shown at work by Messrs. Crompton & Co. at the 
Crystal Palace Exhibition in 1891. 

In practice it was then found that although 
Carpenter had done sufficient to show that elec- 

‘tric heating could be usefully employed, yet 
that the apparatus at that time was not sufficiently 
durable to be of practical value. 

A number of serious defects made themselves 
evident, principally connected with the enamel- 
ing process; the enamel was found to crack and 
the surface of the wire used was thus exposed to 
the oxidizing action of the air. This action 
rapidly destroyed the wire and thus broke the 
circuit. 

It occurred to us that this difficulty might be 
surmounted if sufficient time were spent on a 
research into the nature of the metals best suited 
to stand the frequent heatings and covlings to 
which the apparatus is subject, and which at 
the same time would have a coefficient of linear 
expansion so nearly the same as that of the 
enamels used, and of the plates to which the wire 
is attached by these enamels. 

After a long course of experiments we found 


—— 
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that several of the nickel-steel alloys, varying in 
composition from nearly pure nickel to others 
containing quite a large proportion of steel, were 


well suited for the purpose, and in all respects 


were far superior to the german silver alloys 
which had been used in America. We also found 
that if we substituted for the homogeneous enamel 
used by Carpenter a composite enamel con- 
sisting of two or more layers, the lower one being 
of the hardest and most refractory character, we 
were able to obtain very satisfactory results, 
We have been able to use an enamel consisting 
almost entirely of silica for the groundwork; 
this fuses only at an exceedingly high temper- 
ature almost approaching the welding point of 
wrought iron. We devised special machinery to 
artificially roughen the surface of the plates to 
which this first coat of enamel is to be applied, 
and we thus insure that the layer of enamel be- 
tween the wire and the plate to which it isat- 
tached is never even softened at the temperature 
reached by our apparatus in ordinary working. 


We apply our nickel-steel wire in the form of 
a waved or crimped ribbon; this crimping is 
carried out by a special machine devised for the 
purpose. 

This crimped ribbon is mounted on the sure 
face of a transfer plate,” afterwards to be 
described, and it is from it transferred to the 
surface of the first coat of enamel which has 
been already raised to a temperature sufficient 
to soften it but not to melt it. We then cover 
the first enamel and the wire with powdered 
enamel of a more easily fusible nature, and we 
then raise the temperature of ¢he whole to a suf- 
ficient degree to enable the second enamel. to 
melt down and incorporate itself with the upper 
surface of the first coat of enamel, at the same 
time completely covering and insulating our 
wires, 

This process is one which has required much 
study and considerable manual dexterity on the 
part of the workmen, but once it was perfected 
it gave excellent results; it allows the wire to be 
heated to any degree desirable for ordinary heat- 
ing or cooking operations, without any fear of 
the enamel cracking so as to allow of access of 
air to the wire. 

Not the least part of our difficulties was the 
preparation of the crimped wire and the design- 
ing of the transfer plates above referred to. We 
found that if we attempted to crimp the wire or 
arrange it in wavy patterns by hand, the 
wire was alwdys liable to become thinner at each 
of the bends, and consequently the electrical re- 
sistance at these points was higher and the heat 
developed greater than that of the points inter- 
mediate between the bends. To avoid this we 
had to devise a crimping machine which crimped 
or corrugated the wire in sucha manner as to 
avoid altering its cross sections; this machine 
takes the wire from a reel, crimps it and delivers 
it in any desired pattern on to the surface of the 
trausfer plates. 

The transfer plates consist of a metal plate 
to the back of which are attached a number of 
electro-magnets in such a manner that when the 
crimped steel wire has been laid on its plate in 
any desired pattern or form, by exciting the 
electro-magnets they hold the wire and retain it 
firmly in position on the surface of the plate 
until it is desired to transfer it to the heated sur- 
face of the enamel; this can be done instanta- 
neously by breaking the exciting circuit so that 
the wire no longer adheres to the transfer plate. 

We have other methods of rapid transfer but it 
is unnecessary to take up your time by describ- 
ing them here, as the above method is fairly 
representative of the others. e 

By the above described methods we are able 
to apply the wire in somewhat ccmplicated pat- 
terns to the surface of any metal plate and to in- 


sulate it therefrom in a very thorough and per- 
manent manner by our compound enamel. 

The only other diffloulties which have arisen 
in connection with the enamel have been those 
due to une qual expansion and contraction of the 
terminals at the ends of the wire. At first we 
had some difficulty in arranging these so that 
the enamel did not crack and allow the terminals 
to be burnt or oxidized at the point at which the 
wire leaves the enamel. 

The simplest form of apparatus, in which we 
heat a plate by a current passing through a wire 
enameled to its surface, is that which we call a 
heater; it is a cylindrical plate mounted on short 
legs, to the underside of which wire is applied 
and fixed by the enamel, the upper side being 
ground flat and polished. Such a heater can be 
put to many useful purposes; it can be used as a 
radiator of heat or as a means of beating dishes 
on the breakfast table or for the purpose of dry- 
ing linen or for warming or drying any article 
which it is inconvenient or dangerous to place 
near the fire. It can also be used for cooking 
purposes if the food is placed on flat dishes or 
pans, care being taken that the lower surface of 
the pan comes into close contact with the upper 
surface of the heater; but although cooking can 
be carried out in this manner, we do not grec- 
comend the use of separate heuters as there ig 
always a loss from the lower surfaces of the pans 
not making sufficiently good contact with the 
upper surface of the heater, and we therefore 
prefer to insure this contact by making the heat- 
ing plate form part of the kettle, aaucepan, fry- 
ing pan or other similar culinary utensil, 

In the course of our experiments to determine 
the best and most efficient arrangements of our 
apparatus we met with great difficulties in what 
would appear a comparatively simple matter—the 
measuring of the temperatures we obtained. We 
found that the ordinary mercurial thermometer 
however carefully it may be made is not suitable 
for accurately indicating the temperature of the 
heated surfaces as it really indicates the temper- 
ature of a stratum of air near to the heated surface 
instead of that of the surface itself. After try- 
ing Callender's improved form of the Siemens 
electric pyrometer, we eventually adopted for our 
measurements of temperature my own form of 
platinum thermometer, a description of which 
may interest you at this stage. This platinum 
thermometer, which measures temperature by 
showing the increase in resistance due to the rise 
in temperature of a delicate coil or platinum 
spiral placed in close contact with the heated 
surface, is made and used as follows: 


The spiral consists of a thin strip of platinum 
only two-thousandths of an inch thick by one 
twenty-fifth of an inch wide. A sufficient length of 
this strip to have about five ohms resistance at 
the temperature 0° C. is wound in a form of 
double spiral on to a strip of mica sheet about 
half an inch wide by four inches long; this is en- 
closed and held between two simila: sheets of 
mica fastened together at their edges by a sews 
ing of very fine platinum wire. Thetotal thickness 
of the spiral and its covering is not greatly in 
excess of that of a sheet of paper, so that the 
whole of the spiral can be brought within a dis- 
tance of one-hundreth of an inch from the sur- 
face to be measured. 

It is arranged on an electrical circuit in series 
with a standard resistance made of manganin. 
The standard made of this alloy has practically 
no change in resistance due to change of tempere 
ature, i. e., within the limits of air temperature 
change of an ordinary room or laboratory. Both 
platinum spiral and the standard manganin 
resistance are provided with couplings or 
terminal screws, by which any desired number 
of platinum spirals may be coupled in series with 
the manganin standard. A very small constant 
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current from an accumulator cell is passed 
through the whole of them. Each of the plati- 
num spirals as well as the manganin standard is 
provided with a pair of potential terminals, and 
at the time of first calibration they are carefully 
adjusted so that the P. D. measured on a poten- 
tiometer is exactly equal when the platinum 
spirals are plunged in melting ice and the man- 
ganine resistance ‘is at the ordinary laboratory 
temperature. It is convenient to balance them 
at this point at 1,000 on the potentiometer 
scale; the platinum spirals are then exposed to the 
temperature of boiling water in ahypsometer and 
if the platinum employed be pure the P. D. of 
the platinum spirals when now compared with 
that of the standard will be as 1362 : 1000. If this 
portion of the potentiometer scale between 1000 
and 1862 be divided into 100 parts each of these 
will be equal to 1°C. It is evident that any 
desired number of temperature readings may be 
taken by employing a corresponding number of 
platinum spirals and comparing them in turn 
with a standard. 

It is obvious that this method of taking tem- 
peratures presents many advantages over the 
employment of ordinary thermometers, as when 
these bave to be used for taking temperatures of 
oveng, or of the interior parts of meat, or of 
other food, the act of removing the thermom- 
eters tò take the reading introduces errors of 
considerable magnitude, whereas with the ar- 
rangement I have just described it is possible to 
take accurate readings, practically simultaneous- 
ly, of the temperature in various parts of the 
oven or other apparatus and of various parts of 
a joint of meat, and in this way a great many in- 
teresting facts respecting cookery have come to 
light. 

(To be continued. ) 


WASTE OF OCOAL.* 


In a recent issue, when commenting on Mr. 
Nelson W. Perry’s paper read at the Cleveland 
meeting of the National Electric Light Associa- 
tion, we advanced the opinion that the thermal 
storage system of boiler plants is not likely to 
secure the economy which its advocates expect, 
or to materially reduce the cost for fuel below 
what can be realized by careful work on the 
lines of existing practice. The reports of the 
performance of ordinary electric light and 
power steam plants reveal an absence of fuel 
economy which is remarkable when compared 
with the records obtained from steam plants 
connected with most other industries. Electrical 
engineers attribute this state of things quite 
properly to the variable character of the load. 
Some seem to think that thermal storage which 
tends to overcome the variable nature of the 
work in respect to the boilers has a good chance 
of securing needed benefits. In this they are 
partly in the right, but largely in the wrong. 
We believe that much of the waste of coal 
attributed to variable loads is only an incidental 
accompaniment of these conditions, and not by 
any means a necessary consequence. It requires 
little insight into the practical handling of boilers 
and engines in electric central stations to under- 
stand the real causes which make the coal 
records so unfavorable. As a supplement to 
the editorial referred to. this matter ought to 
be taken up, and the real status of the subject 
explained, a thing which we now propose to do. 

Every electric light or power station, whether 
large or small, is provided with a steam plant 
which contains a number of engines and a num- 
ber of boilers. To make the plant flexible and 
adapt it to the variable load a multiplicity of 
units seem a necessity. The steam plant, or a 
portion of it, is in operation as a rule night and 
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day during the whole twenty-four hours, and 
two or more gangs of attendants are employed to 
care for it. There are boilers enough under 
fire and steam to supply the plant when 
called upon for its maximum output, and a 
sufficient number of engines are kept warmed 
and ready for duty to meet the ordinary re- 
quirements of the service and any unforeseen 
emergency caused by change of weather or extra 
demand. One of the rules of electric light 
operation is that the power must be ‘‘on tap,” as 
it were, whenever it may be called for, and every 
attendant, is imbued with the importance of this 
idea. Under these circumstances how does the 
man who shovels the coal and handles the damp- 
ers of the boilers, or the man who starts and 
stops the engines and controls the valves of the sta- 
tion, perform his duties? If these men follow 
the natural bent of workmen in their positions, 
the result will be this: A greater number of 
boilers are maintained with live fires than are 
needed for the moment,and those not required 
for immediate use are throwa out of active ser- 
vice by opening the firedoors and closing the 
ashpit doors, leaving dampers open, and coal on 
the grates in {the active condition of burning. 
Dependence is here placed on the cooling pro- 
duced by the inrush of cold air to the furnaces 
and deadening of the effect of the fires, to pre- 
vent too great generation of steam. This practice 
certainly checks the generation of steam, but it 
does not stop the consumption of coal. That goes 
on, though at a reduced rate, the resulting heat 
being carried off with the air to the chimney. In 
the same line, the boilers which have banked 
fires are left with draft onand doors wide open, 
thereby causing a more rapid combustion of the 
bed of coal in the bank than would otherwise 
occur, and, what is worse, cooling down the boiler 
and its contents through the introduction of the 
cold air. The loss of heat thus caused must be 
made good by burning new coal when the boiler 
is again set to work. There is no need of thermal 
storage tanks to prevent the waste caused by 
these practices. Proper oversight of the firemen 
and the right sort of instruction on these points 
is sufficient. : 


The engineman bas a different class of duties. 
His great object is to have the engines ready in 
time and keep them in reliable operation. One 
important foe he has to fight is water in the 
steam. He must keep the pipes well drained, 
run the engine long enough when first starting 
without load to insure free pipes and free cyl- 
inder; and there isno guide save judgment to 
show him when this condition is realized. The 
result is that engines are run a longer time 
underloaded than the legitimate light load of 
the station represents, and generally longer than 
needed for the purpose in view. During the 
preliminary running drips of steam pipes and 
cylinders are, asa further precaution, kept wide 
open, which adds much to the wastefulness of 
the practice. Furthermore, when the engine is 
out of use the drips are left open tu a greater or 
less extent so as to keep the pipes drained, and 
too often the drains of the engine pipes, and of 
the main system of piping of the boilers as well, 
are without udequate trap protection. The 
matter of how the drips are handled is one 
whieh is often lost sight of in many kinds of 
steam{plants beside the electric, but it is impor- 
tant everywhere and it provides an avenue of 
waste which is frequeatly serious. In the elec- 
tric plant it is peculiarly liable to be important, 
owing to the exigencies of the service. The loss 
from careless handling of drips bears a much 
larger proportion to the legitimate output when 
the load is small, as much of the time occurs in 
electric work, and for this reason waste in elec- 
tric plants is liable to be extravagant where the 
matter is neglected. It should not be under- 


stood from these statements that the tk orough 
drainage of water from the pipes and cylinders 
is uncalled for. It is in reality one of the mom 
important matters in the care of engines. With 
the unthinking engineman, however, it may be 
abused, and it is the abuse of the practice which 
is the cause of much of the waste in electric 
stations. 

Still another reason exists for the wastefulness ` 
of steam plants in electric work. The demands 
of the service sometimes require a multiplicity of 
engines. When this is the case the engineers in 
charge of such plants should keep close watch to 
prevent the waste of steam through leakage of 
valves and pistons of the engines, and through 
disordered stop valves and drip valves in the 
piping. 

With these facts in mind it is far from remark- 
able that the consumption of coal reported by 
electric plants appears so excessive. If the steam 
plant in an electric station, or for that matter in 
any Class of industry, is wasteful, let the work of 
the individuals who handle the shovel, the assist- 
ants in the engine-room, and of the mechanic 
who makes repairs be critically scrutinized, and 
the cause of large coal bills will not long remain 
unknown. 


UNDERWRITERS’ RULES.” 


BY WILLIAM A. ANTHONY. 


Discussion—( Concluded.) 


Mr. James I. Ayer—It is very gratifying to 
me, having worked with the Electric Light As- 
sociation in relation to these rules for some 
years, to see the interest taken by the Institute 
in this matter. I think that if any additional 
arguments were needed I can cite acase which 
perhaps touches the engineer a little more di- 
rectly and forcibly than some of the points made 
to-night; that is, the tendency of the inspection 
department of the Board of Fire Underwriters to 
usurp the prerogatives of theelectrical engineer, 
in other words, to issue certificates to contractors 
which pass as current coin as evidence that they 
have got what they paid for—a first-class elec- 


trical installation. There is not an engineer here 
engaged in practical work who has not run 
against it, who has not seen passed what should 
not have been passed, and the investors, the 
men who are paying for the installations, would 
have been very glad to pay the engineer’s fees if 
they did not feel 1 were getting somethi 
for nothing from the Board of Underwriters, 4 
case of that kind came up only a few months 
where a very large installation was being aade. 
The specifications were made partly by the manu- 
facturing company and by the architect who had 
a little assistance 1n getting them out. But after 
the contract was awarded, while there were un- 
usual electrical problems involved in the con- 
struction work, the parties paying for the in- 
stallation declined the services of an engineer be- 
cause they thought they did not need one. They 
had a competent contractor and realized that it 
was all right. Later on, when the installation 
was about to be completed, some comments were 
made by engineers who observed the work and 
said it was bad and all that. The question was 
raised in the Board of Directors—it was a very 
large corporation—as to whether it was right or 
not. Some thought it was; they advocated the 
acceptance of the contract as tendered by the 
contractor, but the point was raised that there 
was a lack of thorough workmanship. Immedi- 
ately the contractor brought in the argument 
that the insurance certificate that he 

was an evidence of what they had got; that they 
had everything that they could demand or desire 
under the contract. The work was accepted. A 
month later they paid a considerable fee to an 
engineer to tell them what the matter was—why 
they could not successfully operate the plant. 
It took about $20,000 to correct the evil, and they 
paid an engineer to tell them how little value an 
insurance inspector’s certificate is. It is not 
often they come out that way—that the engineer 
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pose in the end by it. But it isa fact that the 
ire Underwriters are stepping into the shoes of 
the electrical engineer; they are interfering with 
his profession, his business, and I know, as Mr. 
Hammer has well said here, some of the mem- 
bers are anxious to have papers read here that 
‘t get within five miles of the earth occasionally.“ 
We all know that this question of insarance 
rules was regarded by maay as something be- 
neath the ! of the Institute. It has been 
so expressed; it has been so treated. But I 
think that as the thing has taken shape it is clear 
to all the members that it is essential that this 
Institute take some definite action. 

Mr. C. J. H. Woodbury—I came here this even- 
ing as a guest and to listen, not expecting to take 
any part in debate. My former position for a 
number of years was in technical relation to un- 
derwriters of manufacturing property, and I had 
occasion to have an intimate knowledge of the 
policy of the insurance companies in regard to 
electric light and power installation, and as that 
is now with me something of the past, I can per- 
haps look at the subject from a disinterested 
standpoint. There were a great many electric 
lighting rules, so called, made by local bodies of 
anderwriters, at times conflicting bodies. In 
1893, shortly after the last issuance of the rules 
of the National Electric Light Association, 
there was formed in Chicago what was known as 
the Underwriters’ International Electric Associa- 
tion, the name of which has since been modified 
by the change of International to National. 
Suffice it to say that they adopted a set of rules 
which were in most respects along the lines of 
those of the National Electric Light Association. 
There were, however, some points of difference, 
and these rules have had several amendments 
which have been prepared and promulgated from 
time to time. Two months ago I had occasion 
to make definite inquiries throughout this 
country in regard to these electric lighting rules. 
I found that whereas the rules of the Under- 
writers’ National Electric Association are at the 
present time very generally adopted, yet there is 
a great difference in their promulgation and en- 
forcement, and that isa difficulty which seemed 
to be an inevitable one in the early stages of the 
_ work, but will grow less and le3s pronounced as 
time goes on, because the insurance companies 
will have a better trained set of men. At the 
meeting of the National Electric Light Associa- 
tion I had some unofficial assurances which I was 
able to present to the committee, and they made 
a report which has been received with a great deal 
of favor in insurance corporations. At the pres- 
ent time the affairs of the National Electric Un- 
derwriters’ Association onthe subject of these 
rufes are in exceedingly good and competent 
hands. The chairman of the Electrical Commit- 
tee is a member of this Institute, an electrician 
of accomplishments and standing, and one who 
in addition to his technical education has had a 
very extended practical experience in electric 
lighting and in telephony and telegraphy. All of 
these parties perceived the necessity of certain 
amendments and also the necessity of a unifica- 
tion of the whole set of rules, because this ques- 
tion of the function of these rules is not one 
which can be sub divided and separated one part 


from another by any line of demarcation. It 


begins with the design and extends to the con- 
struction, the installation and the maintenance of 
all electrical apparatus of whatsoever kind or 
nature, whether it uses all these quantities of 
energy which can be converted into heat suff- 
cient to cause a fire, or whether it pertains to the 
inherently harmless instruments from battery 
circuits but which may be and are in certain 
conditions a possible source of danger by reason 
of their exposure to the heavier currents used 
in lighting and in power. These questions are 
fully recognized and can be treated in only one 
way, and that is by a conference representing all 
of the various tributary interests. I am sure 
that the Underwriters are alive toit and that 
they aim toward that end, because I judge from 
their representations to -me to the extent to 
which I represent one of these interests of elec- 
tricity in this matter. I am looking forward to a 
conference which will occur in the immediate 
future representing—I do not care under what 
head—all of these various electrical interests and 
which will result in the unification of the elec- 
tric lighting rules, and it is through that means 
and through that means alone that such a result 
can be obtained. Tt should be conceded that it 
will take time fur the training and development 
and selection of persons competent to enforce 
these rules adequately and justly. 

The Chairman—The importance of this subject 
seems to demand that it be referred to a commit- 
tee. We have a letter here received from one of 
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out members who is ill. The secretary will 
please read it. 

The Secretary—This letter is from Mr. Fre- 
mont Wilson, a gentleman who I think has been 
referred to this evening. I will read an extract 
referring to the subject : 

„If Prof. Anthony's paper is discussed, I hope 
it will be deemed of enough importance to have 
a committee of five appointed and a resolution 
passed, and a letter sent to the New York Board 
of Fire Underwriters requesting that the priv- 
ilege of an audience be given our committee by 
the New York Board in relation to the non- 
observance of standard rules, etc., and to prove 
to the representatives of the New York Board 
the injury they are doing to the electric light 
and power interests throughout the country by 
the peculiar methods that have been in vogue 
for the last two or three years.” 

Mr. Hammer—I would like to suggest, as has 
been stated here to-night, that the matter is al- 
ready in the hands of the National Electric Light 
Association and that their committee will extend 
an invitation to the Institute of Electrical Engi- 
neers as well as representatives of the other in- 
terests, and that the matter will then be taken 
up, not dealing with specific cases, but with the 
whole thing in a broad gauge way. While we 
may move a little bit more slowly in that way, I 
think perhaps by joint action, going about it 
thoroughly, we will accomplish more than by 
having the Institute refer the matter to a com- 
mittee in the way proposed. 

Mr. Mailloux—I agree with Mr. Hammer that 
the matter ought to receive more deliberation 
before we act. At the same time I feel that 
there ought to be a committee representing the 
American Institute of Electrical Engineers on 
the subject. I also feel that further discussion 
ought to be had on the subject. I think that there 
are others, who would be present at another 
meeting perhaps, who would be able to con- 
tribute to the discussion. This subject is too 
important and it is of too much interest not onl 
for the welfare of the society but for the indi- 
vidual welfare of its members to be passed over 
lightly. So far asthe appointment of a commit- 
tee is concerned, I would be willing to leave that 
tothe Council. I think the Council is compe- 
tent to appoint such a committee and to give it 
proper constitution, but I think the whole matter 
might be well laid over to the next meng I 
would make a motion to that effect. (Seconded. ) 


An Electric Weed Killer. 


An electric weed killer for destroying the weeds 
and other vegetation along a railroad track— 
which areasource of considerable expense to 
railroad companies—has recently been invented, 
and is described as consisting of an alternating 


generator mounted on a car and producing elec- 
tricity at 2,000 volta pressure and stepped up to 
from 6,000 to 24,000 volts, depending on the kind 
and quality of the vegetation which it is wished 
to destroy. 

The conductivity of vegetable bodies varies as 
the moisture within them varies; the greater the 
moisture the less resistance they offer to the cur- 
rent. The current, after being stepped up to 
the voltage noted, is conducted through a series 
of fine wires or brush to the top of the weeds or 
grass; the other side of the circuit is made 
througl the wheels of the car, as a matter of 
course, to the ground; the current, therefore, 
will lenp from the brush suapended over the 
weeds through the weeds to the ground, and thus 
complete the ei - uit; but in doing so the current 
traverses the entire length of the plant, including 
the rootx, and ruptures the cellular tissues, there- 
by totally destroying it. This destruction seems 
to be equally distributed throughout the entire 
system, the root suffering perhaps more than the 
body of it from the fact that the roots generally 
contain more moisture. It is said that in many 
cases the current in passing through the plant 
heats itto such an extent that it cannot be held 
in the hand without discomfort. 


A New Battery of Extraordinary Strength. 


A new primary cell has recently been described, 
which consists of a plate of metallic magnesium 
in a solution of ammonium chloride, and a plate 


of copper in a solution of cupric chloride and 
hydrochloric acid. The electromotive force of 
this cell is given as three volts and its internal 
resistance is quite low. The current is said to be 
constant for tong periods. If these reports be 
9 this is certainly the most powerful cell 
nown. 
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THE PERFORMANCE OF THE TESLA 
MOTOR, 


Supplementary to Mr. Perry’s article on the 
new Westinghouse Electrical Works at East 
Pittsburg, which appeared in our issues for April 
10th and 17th, we give the following curves of 
performance made especially for this purpose 
but completed too late for insertion with the rest 
of the matter. The motor under test was one 
of those referred to in the article rated at 50 H. P. 
It is running on the regular shop two-phase 
currents, 220 volts—3,000 alternations, 750 revo- 
lutions per minute. The switch for throwing in 
and out the starting resistances was of the ring 
or most recent type, and was illustrated in Fig. 4 
on page 176. 

The curves will sufficiently explain themselves, 
but it seems worth while to draw particular at- 
tention to several points in the performance of 
the motor. 

The maximum starting torque of which the 
motor iscapable is a little over 24 times the full 
load running torque, but as in ordinary practice 
such a starting torque is not required, the start- 
ing resistance in the secondary of the motor is 
given such value that the torque at starting is 
about 13 times the fall load running torque. This is 
done to avoid the excessive current which is neces. 
sarily required by any motor, whether for direct 
or alternating currents, for the development of an 
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abnormal torque. With such a resistance the 
current taken by the motor at the instant of start- 
ing is about 50 per cent. in excess of that taken 
at full load. When the motor has nearly attained 
full speed the starting resistance is short-cir- 
cuited. 

The motor when running unloaded takes only 
18 apparent H. P., or 36 per cent. of the full load 
output. 


The falling off of speed from no load to full 
load is less than 2 per cent. 

The apparent and true efficiencies rise very 
rapidly as the load increases. At one quarter 
load the apparent efficiency is 57 per cent. and 
true efficiency 84 percent. Atfull load the ap- 
parent efficiency is 81.5 per cent. and the true 
89.5 per cent. The full load efficiency is better 
than is ordinarily attained by direct current ma- 
chines of the same output, and the light load effi- 
ciencies are much better. Such a motor as this 
will have, therefore, a much higher all-day effi- 
ciency than a direct current motor of the same 
output in places where the power required is 
variable. It is claimed for this type of motor 
that, in addition to its electrical superiority, the 
simplicity and durability of construction and the 
consequent freedom from breakdowns, its ability 
to carry severe overloads without any harm re. 
sulting, and the. ease with which it can be con- 
trolled both as tospeed and as to direction of ro- 
tation, make such a machine as this much 
superior to any direct current motor for all or- 
dinary purposes for which an electric motor can 
be used. 
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Annual Meeting of G. E. Stock- 
holders. 


IMPORTANT CHANGE IN THE DIRECTORY! 


Two of the Leading Directors Resign Without 
Giving Reasons. 


D. O. Mills and H. McK. Twombly Leave the Sinking 
Ship. 
(Special Dispatch to ELECTRICITY.) 

SoRENEOTADT, N. Y., May 14—8:30 P. m.— The 
stockholders of the General Electric Company 
held their annual meeting here to-day. 

The number of shares voting was 10,000 more 
than last year, when 310,486 shares were repre- 
sented. 

Directors D. O. Mills and H. McK. Twombly 
resigned from the Board. George F. Gardner 
and Thomas Cummins, both of Boston, were 
elected to fill the vacancies. Mr. Cummins serves 
temporarily only, as the resignations came 80 
suddenly that none of those present were fully 
prepared for the situation either as aspirants or 
voters. 


Mr. Cummins, who represents the Edison 
Company, will, it is understood, be succeeded by 
another representative of that interest. 

Messrs. Mills and Twombly’s resignations were 
tendered arbitrarily, no reason being given, but 
the supposition is that) they were dissatisfied 
with the management of the company’s affairs, 
or took a gloomy view of the future of the con- 
cern. 

Five stockholders only were present. 

The new Board of Directors is as follows : 

Gordon Abbott. 

Oliver Ames, 2d. 

C. A. Coffin. 

T. Jefferson Coolidge, Jr. 

C. H. Coster. 

Thomas A, Edison. 

Eugene Griffin. 

F. S. Hastings. 

Henry L. Higginson. 

J. Pierpont Morgan. 

Robert Treat Paine, 2d. 

George F. Gardner. 

Thomas J. Cummins. 


The old officers hold over temporarily. 


Closing of the Brush Works. 


(From the Western Electrician.) 


We are pleased to learn from no less authority than 
S. M. Hamill that there is little prospect of the Brush 
Works shutting down. In response to an inquiry, the fol- 
lowing dispatch was recelved from Mr. Hamill : 


Answering your telegram, these rumors have been 
circulated against us for the last three or four years. If 
we Prue Works are going to shut down, I have not 

eard of it. 


Rubbish. A little over a year ago an order 
was issued by authority of the G. E. Board, 
directing the closing of the Brush Works and the 
transfer of the business to Schenectady. This 
order was countermanded by telegraph. because 
of pressure exerted by Messrs. Coffin und Law- 
rence and some Cleveland banks where the 
G. E. Company had call loans. 

We do not wonder that Mr. Hamill dislikes 
to accept our news as correct, because 
But it is correct. 


ANOTHER shortage in accounts is said to have 
been discovered in the Chicago office of the G. E. 
Oompany recently. We wonder when Mr. Sunny 
will wear out the patience of Mr. J., Pauline Ord ? 


To Enlarge Its Business. 


The Standard Electric Company, Chicago, has 
increased its capital stock from $1,000,000 to 
$1,500,000 in order to provide increased facili- 
ties. It also elected A. G. Spalding president, 
relieving S. P. Parmly, who will remain in the 


directory. E. E. Crepin will continue treasirer 


and D. P. Perry general manager. The remain- 
ing members of the directory are Gilbert B. 
Shaw, J. P. Whitney, of Philadelphia, and G. A. 
Rollins, of Boston. i 

The stockholders are well pleased with the re- 
sults of the past two years, notwithstanding ad- 
verse general conditions. 


Are They Cramped For Room P 


(From the Schenectady Union.) 


Bids are being received by the General Electric Com- 
pany for the early erection of a new machine shop for use 
at the plant in lhis city. The new building will be of the 
same form as the one erected last summer by the man- 
agers of the Schenectady Locomotive Works. It will be 
of brick, two stories high, absolutely fire proof, of the 
dimensions of 360 x 80 feet. The estimated cost is 8175, 000. 


Personal. 


The engagement is announced of Dr. Frederick 
Bedell, of the physical department of Cornell 


ey to Miss Mary L. Crehore, of Cleve- 
land. 


Mr. George M. Russell, of the firm of Russell 
& Officer, Denver, has been in New York for 
several days. | 


Mr. James I. Ayer has lately returned from a 
brief visit to his home in St. Louis. 


The Future of Coal Gas. 


A recent editorial in the Progressive Age (the 
Welsbach journal) and our reply to the same ina 
recent issue render the following from the Lon- 
don Electrical Review pertinent at this time : 


We are greatly coneei ned about the future of 
coal gas, and with our well-known large-hearted- 
ness have been constrained to indicate certain 
directions in which the monopolists may exercise 
commercial activity when that time shall arrive, 
which they are aware is not far distant, when 
they will be re-echoing Othello’s mournful plaint 
up and down the land. If they are wise the gas 
companies will then become what mankind have 
been defined to be, namely, ‘‘ cooking animals“; 
and thankful should they be that total efface- 
ment should not be apportioned tothem. Some 
time ago, when the danger of obliteration first 
began to threaten them, Dr. Siemens, we believe, 
was kind enough to suggest that they should 
make two grades of gas, one for lighting, the 
other for heating purposes. He proved a very 
Job's comforter, for these companies shrank from 
the expense of a second installation. So they, 
with fear and trembling, sat down and awaited 
events. Their patience is rewarded; their savior 
has arrived. Mr. Lewis T. Wright has recently 
claimed that as the lighting power of coal gas is 
increased its carbon density and hydrogen density 
are also increased, and, per cubic foot with that in- 
crease, a corresponding increment of heating 
power is obtained. In other words, make the gas 
give more light and it will give more heat, and 
there will be no necessity for having two separ- 
ate installations. Don’t they wish they could do 
it and still pay the big dividends! All the world 
knows, especially the miserable consumer, that 
in spite of every effort the light from coal gas 
coe not always attain the low standard laid down 

y law. 


To Cut Hair by Electricity. 


To have your hair singed off by electricity is 
the latest development of the tonsorial art. The 
apparatus to perform this operation consists 
simply of a platinum wire stretched over acomb. 
By pressing a button in the handle of the comb 
current is applied to the wire, and it is heated toa 
white heat. The comb is passed through the hair, 
and as the wire comes in contact with the hair 
it is burned off, the end of each hair being cau- 
terized as cut, which process prevents the loss of 
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the oily substance with which the hair is filled. 
The apparatus is connected by flexible cord and 
attachment plug to a lamp socket, and can be 
used by any barber of ordinary skill. 

The Bell Electric Company, 26 Church street, 
are manufacturers of the device. 


General News, 


What Is Going on in the Electrical World. 


Mauch Chunk, Pa.—East Mauch Chunk is 
talking of putting in an electric-light plant. 


Mechanicsburg, Pa.—Bids for electric street 
lighting in Mechanicsburg will be opened May 23. 


Elmwood, 0.—A bill providing for an electrio 
light plant for this place is now before the 
council, 

Albany, N. Y.—The Governor has signed the 
bill authorizing Green Island to establish an 
electric lighting system. 


Portland, Ind.—The city has purchased of 
F. Bimel the waterworks and electric light plants, 
the price being $65,000. 


Towanda, Pa.—The borough council has 
granted a franchise for an electric road to the 
Towanda Traction Company. 


Darlington, Wis.—Dexter, McDonald & Co. 
have been granted a franchise to put jn an elec- 
tric lighting plant in this city. 


Quincy, Mich.—A waterworks system has re- 
cently been put in here, and the people are now 
hankering after electric lights. 


Bardstown, Ky.—This town has voted to 
purchase an electric light plant by an overwhelm- 
ing majority—237 for, 9 against. 


Athens, Mich.—The subject of placing elec- 
tric lights in Athens is being discussed quite 
strongly by some of our enterprising citizens. 


Frederick, Md.—The board of aldermen has 
voted to adopt an electric fire alarm system, 
oe that of the Gamewell Company of New 

ork. 


Westminster, Md.—At the recent municipal 
election the ticket favoring lighting the streets 
by electric arc lights was elected by a large ma- 
jority. 

Belleville, N. J.—The people here by vote 
have decided to abandon kerosene lamps for 
street lighting and put in an incandescent elec- 
tric light system. 


Nebraska City, Neb.—Mayor Bartling says 
he will substitute electricity for mule power on 
his street railway as soon as the new opera house 
is completed. 


Boone, Iowa.—The people of the new part of 
this town are making a move to have the motive 
power of the present street car line changed from 
horses to electricity. 


Thayer, Ark.—The Thayer Tribune and 
Mammoth Spring Monitor have succeeded in 
waking up the councilmen of this city to the ne- 
cessity of electric lights. 


Warren, O.— An electric railway from Warren 
to Jefferson is again being talked of. The route 
suggested is through Cortland, Mecca, Greene, 
Colebrook and New Lyme. 


Milwaukee, Wis.—It is announced that the 
work of changing the motive power of the Mil- 
waukee and Wauwatoso Motor Company to elec- 
tricity will be begun at once. 


Holland, Mich.—This city now owns an elec- 
tric light plant, having purchased all the Wolver- 
ine Company’s outfit except the hoiler and en- 
gine. The price paid was $6,000. 


Halifax, N. 8.—It is understood that all the 
capital necessary to build and equip the Halifax 
electric street railway has been secured. The 
company will shortly be organized. 


Natick, Mass.—The Natick Electric, Natick 
Gas and Eliot Falls Electric companies have been 
consolidated. The Eliot Falls Company will 
furnish motive power as well as electric lighting. 


Boston, Mass.—The trolley mail service is 
now in full operation in this city and giving 
entire satisfaction. Postmaster Coveney is de- 
lighted with the workings of the new system. 


Gretna, La.—Capt. Thomas Pickles, owner of 
the Algiers and Gretna Street Railroad, has ap- 
plied to council for permission to change the 
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motive power of his road from animal to elec- 
tricity. 

Staten Island, N. Y.—The trustees have 
granted a franchise to the Staten Island Electric 
Railway Company to construct and operate an 
electric road on several of the streets of the vil- 
lage of Edgewater. 


Bucyrus, 0.—The latest project in electric 
railroads here is a line from New Washington to 
Galion via Leesville and Knisely Springs. It is 
claimed that a stone company at Leesville is be- 
hind the deal. 


Fort Wayne, Ind.—A company is being or- 
ganized here, with Perry A. Randall at the head, 
for the purpose of building an electric railway 
from this city to Blue Lake, near Churubusco, a 
distance of 154 miles. 


St. Petersburg, Fla.—The Plant Investment 
Company has purchased the Pinellas Hotel prop- 
erty, about one and one-half miles out, and will 
build a fine hotel there and also an electric rail- 
way connecting with this place. 


Springfield, O.—John J. Webb and W. H. 
Hanford have secured the right of way for an 
electric railroad from Urbana to Springfield, 
and are hopeful of getting the right of way into 
and through this city. 


Cornish, Me.—An electric railroad from here 
to the New Hampshire line through the towns of 
Baldwin, Parsonfield, Hiram and Porter is the 
latest proposal to the railroad commissioners. 
Sufficient capital has been pledged. 


Bangor, Me.— Work has begun on the new 


line of electric railway connecting Bangor, Orono ` 


and Oldtown. The first shovelfull of dirt was 
tossed by Hon. I. C. Libby, of Waterville, one of 
the prominent members of the company. 


Toronto, Can.—The trouble between the 
Canadian General Electric Company and their 
employees at Peterboro has been settled.—Among 
the latest Canadian incorporations is the Inger- 
50 17 rie Power and Light Company, capital 


Hoboken, N. J.— The Bonta Manufacturin 
Company have secured a location in Fourteen 
street in this city. The company will engage in 
the manufacture of an electric brake invented b 
Supt. Bonta of the North Hudson County Rail- 
way Company. 


Rushville, III.— OC. W. Wainman has under 
consideration the construction of a freight and 
passenger electric railway between Rushville and 
Mt. Sterling. It will require, according to esti- 
mates, $75,000 to build and put the road in run- 
ning order. 


Chicago.—In less than three months the horse 
car will have utterly departed from the streets of 
Chicago. By June 1all the North Side horse 
cars will probably be operated by electricity, and 
by the end of August most of the Weat Side lines 
will have discarded horses. 


Independence, Mo.—The franchise and prop- 
erties belonging to the Citizens“ Electric Light 
Company of this city have been purchased b 
the Western Electric Light Company, who will 
improve the plant by putting in new dynamos. 
The purchase price was $25,000. 


Eau Claire, Wis.—Judge Jenkins has ap- 
pointed George B. Wheeler, of this city, receiver 
of the Eau Claire Street Railway, Light and 
Power Company. The receivership is the result 
of foreclosure of its mortgage of $400,000 by the 
Atlantic Trust Company of New York. 


Topeka, Kan.— Postmaster A. J. Arnold, T. 
M. James, L. Stair and F. C. Downey, of To- 
peka, have organized a company to build and 
equip anelectric railroad from North Topeka 
to Silver Lake and Rossville this summer. The 
capital stock of the company is to be $1,000,000. 


Vicksburg, Miss.—The Mayor has received 
letters lately from a number of cities in regard 
to manoal lighting, in reply to a circular sent 
by him requesting information as to the cost and 
operation of plants installed. The sentiment 
here isin favor of the city having a plant of 
its own. 


Knoxville, Tenn.—Bids will be received at 
the office of the Board of Pablic Works in this 
city until May 23 for lighting the streets of the 
city with 200 or more electric lights of 2,000 O. P. 
each for the term of one or five years. A bond of 
$10,000 will be required for faithful compliance 
with the contract. 


Watkins, N. Y.—The Watkins and Havana 
Electric Railway Company have sent their incor- 


poration papers to Albany to be filed. The com- 
pany is composed of Watkins, Montour Falls and 
Elmira men, and the capital stock is $50,000. 
The road will extend from the Northern Central 
station in Watkins to Havana Glen. 


St. Louis, Mo.—The St. Louis and Jefferson 
Barracks Railroad Company has filed its accept- 
ance of the franchise granted by the count 
court some time ago to construct an electric rail- 
road from the southern terminus of the South- 
ern Railroad, in Carondelet, to Jefferson Bar- 
racks, and deposited $1,000 as a guarantee of 
good faith. 


Richmond, Va. The sub-committee on streets 
of the city council are still wrestling with the 
question of introducing electricity as the motive 
power for a railway in Broad street, this city. 
Several propositions have been submitted to 
them for overhead and underground systems, 
and it will probably take them a few weeks to 
decide the matter. 


Troy, N. T. —It is thought probable that the 
proposed railroad from Troy to Averill Park will 
be built. The road will be constructed so that 
either steam or electricity or both may be used 
as a motive power. — The State railroad commis- 
sioners have granted the application of the Troy 
City Railroad Company to change their motive 
power from horses to electricity. 


Montpelier, Vt.—J. S. Viles has bought land 
along what is known as the Middlesex Narrows, 
and will dam the stream and build a plant to fur- 
uish electricity for lighting and power. He is 
confident that the fall is strong enough to fur- 
nish electricity for the lighting of Middlesex, 
Waterbury, Moretown, Waitsfield and Stowe if 
the towns care to try the new light. 


Phelps, N. Y.—At a citizens’ meeting held 
recently to consider the advisability of bonding 
the corporation for $85,000 to put in a water and 
electric light plant, the Board of Trustees, 
together with E. D. Mead, W. C. Edmonston 
and W. H. Edson, were appointed a committee to 
investigate the matter and report at a meeting to 
be called by the president of the board in the 
near future.—The trustees have issued a call for 
bids fora five years’ contract for lighting the 
village by electric light. 


Seneca Falls, N. Y.—The Reveille says: The 
Geneva, Waterloo, Seneca Falls and Cayuga 
Lake Traction Company has issued a mortgage 
in the sum of 3500, 000 to the West End Trust 
and Safe Deposit Company, which has been 
filed in the county clerk’s office at Ovid. The 
former company expect to issue stock of the road 
to the amount of $450,000 and to bond it for 
$500,000, making a grand total of $950,000. This 
does not include the park nor the electric plant 
at Geneva, which are to be stocked and bonded 
separately.” 


Reading, Pa.—The Citizens’ Electric Light, 
Heat and Power Company has been organized 
in Reading end has applied for a charter of in- 
corporation. The directors are: John R. Bechtel, 
Charles N. Frame, Milton H. Schnader, L. V. 
Halberstadt and Henry C. England. Mr. Bech- 
tel is prerident. Mr. Frame secretary and Mr. 
England treasurer. The capital stock is $100,000. 
The objects of the new cia pels are to manu- 
facture, distribute and supply light, heat and 
power by means of electricity to the public in 
the city of Reading and suburbs. 


Annapolis Md.—The route of the Baltimore, 
Severn Park and Annapolis Railroad has been 
located. The line begins at Brooklyn, Anne 
Arundel county, and will extend to Annapolis, 
its entire length being about twenty-three miles. 
At Brooklyn, the northern terminus of the line, 
connection will be made with the Baltimore 
Traction Company. The officers of the new 
company, which obtained its charter rights a 
year ago, are: President, G. Howard White; 
secretary, R. J. Dungan; treasurer, D. F. 
Simons; chief engineer, Lee Martin; attorney 
Arthur M. Easter; general manager, Robert B. 
Johnstone 


Greensburg, Pa. — The Press states that the 
Pittsburg, Greensburg and Latrobe Electric Rail- 
way Company will become a reality in a short 
time as a result of the Monongahela Traction 
Company being granted a charter at Harrisburg 
with a capitalization of $5,000. ‘The charter mem- 
bers are Alan D. Woods, John F. Davitt, L. G. 
Woods, Richard Fickling and J. Harper Adams. 
The purpose of the company is to secure rights 
to govern the White Electric Traction Company, 
now operating two miles of track fiom McKees. 
port to Duquesne; the Homestead and Highland 


railway to the proposed bridge at Walnut street, 
McKeesport; and the McKeesport, Wilmerding 
and Duquesne line, operating between twelveand 
fifteen miles of road through McKeesport. 


Pottsville, Pa.—The new power house of the 
Schuylkill Electric Railway Company at Palo 
Alto, Pa., will be 515 feet long, 85 feet wide and 
two stories high. It will be compose’ of iron and 
brick, the whole to be covered by a metallic tile 
roof, highly ornamented and surmounted b 
several towers. The structural iron will weig 
over 7,000 tons, and a massive carriage is em- 
ployed in hoisting the heavy girders, stringers 
and pillarsinto position. The building wil] be 
so arranged that its roof will cover everything 
necessary in the operation of a large trolley line. 
Engines, generators, boilers, machine shops, car 
house, paint shop, elevators and offices, all will 
be under the same roof and part of the mammoth 
structure. 


Baltimore, Md.—Among the rapid transit 
facilities engaging the attention of some of our 
most enterprising citizens, the Boynton electric 
railroad system is attaining some prominenceand 
a line on the bicycle plan is to be built at Wind- 
sor Hills, a suburban locality. The company 
which proposes to build the road was incorpo- 
rated on the ist inst. The name of the incor- 
poration is the Gwynn’s Falls Railway Company. 
The capital stock is 930, 000, divided into 600 
shares of $50 each. The total mileage of the 
company is not to exceed twelve miles.—The 
Maryland Electric Company will shortly erect a 
new electric light and power plant on West Pratt 
street in this city.—It is stated that the two 90- 
ton electric motors to be used by the Baltimore 
and Ohio Railroad Company onthe Belt Line. 
will be here and ready for use before June 10. 
The motors are being built at the Schenectady 
Locomotive Works, Schenectady, N. Y. 


Telephone and Telegraph. 


The Cape May, N. J., city council has passed 
an ordinance granting the right to the South 
Jersey Telephone Company to establish a local 
telephone, and passed to third reading the ordi- 
nances giving franchises to the Cape May City 
Electric Light and Power Company and to the 
3 Company to operate in 

e city. 


At a meeting of the stockholders of the Harri- 
son International Telephone Company at Chi- 
cago on the 6th inst., the following directors 
were re-elected: Stephen B. Elkins, R. C. 
Kerens, George R. Peck; William Warner, 
C. M. Ferree, Dr. E. M. Harrison, H. M. Hol- 
den, Kansas City; H. J. Hanford and Patrick 
Egan, New York. Gen. Robert R. Porter, of 
New Tork, was succeeded in the directory b 
H. S. Smith, consulting engineer of the Illinois 
Steel Company. J. T. Blake, a capitalist of 
Kansas City, was added to the list. According 
to a statement of one of the stockholders, the 
company is now actively engaged in putting in 
plants in 81 cities. 


The Central New York Telephone and Tele- 
graph Company has made arrangements for im- 
proving its service between Utica and Syracuse 
by putting in a new copper metallic circuit. The 
company expects to extend its copper metallic 
circuit northward from Lowville to Watertown. 


Among the ordinances introduced at a recent 
meeting of the city council at St. Louis was 
one granting for a period of fifty years to J. A. 
Schultz, Thomas J. Ward, August A. Busch, 
Charles F. Joy. M. Greenwood, Jr., E. W. 
Stamm, Joseph M. O’Shea, Andrew Haley and 
T. J. Hennessey the right to erect, maintain 
and operate an electric system in St. Louis, and 
to supply electricity for transmitting and carry- 
ing on the business of sounds or messages by 
telephone or other electrical or mechanical de- 
vices, by renting space from any underground 
companies where it can be had, and by poles and 
wires where it cannot. It is provided that the 
prices shall not exceed $60 per year for business 
houses and $48 for residences, 


Representatives of the Harrison International 
Telephone Company have been visiting Hot 
Springs, Ark., with a view to the organization of 
a local exchange in that city. 


A State Association of home telephone compa- 
nies is in process of organization at Columbus, 
Ohio. The object of the association is to pro- 
vide for the construction of toll lines from 
county seats to their county lines in order to 
connect the various cities of the State. One of 
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the objective points is to reach Columbus. Un- 
der the new system it has been found impossible 
to make connections with the Bell telephone ex- 
changes, and the plan is to have a system of their 
own. The plan discussed is to allow the city 
originating the business 85 per cent. of the tolle, 
and the city receiving the same 16 per cent. It 
is claimed that by this system the tolls would be 
made uniform. 


The temporary telephone line established by 
the Mutual Automatic Telephone Co. at Chicago 
asa test proved highly successful, and everybody 
who used it pronounced the system superior to 
the Bell. Steps are being taken to capitalize a 
company to handle the system in Chicago. It 
will have a capital stock of $500,000. 


The project of putting in a telephone ex- 
change in Tomah, Wis., is being worked up by 
F. H. Johns, with pretty good prospects of 
success. In addition to a local service, it is the 
intention to secure connections with other towns 
by putting up a line to Sparta, through Tunnel 
City, and using the line already established to 
Warren and points beyond. 


George Metheany is to be the manager of the 
new 1 company at Lima, Ohio. The 
new company is hustling in a manner which 
looks decidedly like business. They are plant- 
ing poles all over town, and have undoubtedly 
come to stay. 


A telephone exchange has been established at 
Verdi, Nev. There is talk also of lighting the 
streets with electricity. 


t The Louisiana Telephone Company of Louis. 
jana, Mo., has been organized, with officers as 
follows: 8. C. Hassler, president; Charles G- 
Ruffman, vice-president; Frank W. Buffum, sec- 
retary ; F. M. Flegle, treasurer; M. J. Hassler, 
manager. 


The Unity Telephone Company of Chicago, 
incorporated on the ist inst., with a capital stock 
of $100,000, intend to introduce telephones into 
the small towns in the South and West. The in- 
corporators are W. R. Crompton, John C. Adams 
and Thomas V. Strain, all having offices in the 
Unity Building, Chicago. The company con- 
trols the use of the Hunning transmitter. 


The Northwestern Telephone Exchange Com- 
pany has lately erected several new long-distance 
lines in Texas. They will shortly begin work on 
a line from Fargo, N. D., to Grand Forks, and 
other lines in North Dakota will be constructed 
during the summer. 


Griffith Coit, secretary and genera] manager 
of the Central Standard Telephone Company, 
stated at St. Louis a few days ago that the work 
of organizing local companies throughout the 
territory covered by the parent concern will 
begin at once. The Central Standard is a branch 
of the original Standard Telephone Company of 
New York, and is capitalized for $5,000,000, cov- 
ering the States of Missouri, Arkansas, Kansas 
and Nebraska. 


At Harrisburg, Pa., on the 6th inst., three 
Pennsylvania telephone companies were char- 
tered. They are the Anthracite Telephone and 
Supply Company, Shamokin. capital $10,000; the 
Mutual Benefit Telephone Company of North- 
east, Erie County, capital, $1,000; the Columbia 
Telephone Company of Columbia, capital 
$5,000. 


Dr. McWayne, of Poysippi, and John Boysen, 
of Tustin, Wis., have just put upa telephone 
line between Poysippi and Omro, and are con- 
templating the construction of a telephone line 
between Oshkosh and Tustin, via Butte des 
Morts, Winneconne an 4 Bay Boom. 


The Trades League of Philadelphia has ad- 
dressed a letter to the Select and Common Coun- 
cils, calling attention to the high rentals paid for 
telephones in the city departments, and suggest- 
ing that the city advertise for bids for the fur- 
nishing of telephones by purchase for the city's 
use, that the contract be awarded to the lowest 
and best bidder, and that the city enter into no 
more contracts for the rental of telephones; 
also suggesting that in this connection there is 
nothing to hinder the city from manufacturing 
her own telephones.” 


Arrangements have been completed and con- 
tracts let by the Salina Telephone Company for 
putting up three telephone lines centering in 
Salina, Kan., and connecting with neighboring 
towns. One line will extend southeast and con- 
nect Salina with Kipp, Chico and Gypsum City. 
The second line will extend directly south 
hrough Mentor, Assaria and Bridgeport to 
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Lindsborg, and the third will extend west to 
Bavaria and Brookville. It is the intention of 
the company to build a line to Topeka and Kan- 
sas City within the next year. 


A proposition has been made to the city of 
Sedalia, Mo., by which it would become the 
northern terminus of a long-distance telephone 
line. J. H. Childers, of Hermitage, and A. 8. 
Muneell, of Kansas City, Mo., propose to build a 
line from Springfield to Sedalia if the people of 
1 8 will buy coupon tickets to the amount of 


At a meeting of stockholders at Kingston, 
N. V., a few days ago, James W. Gardner was 
elected president of the West Shore Telephone 
Company vice Dr. Snow, and Dr. C. V. Sahles 
chosen as vice-president. A mortgage of the 
company's property will probably be made to 
raise funds to pay off its indebtedness and place 
it on a sound basis. 


Muscatine, Iowa, has refused to grant a fran- 
chise to the Postal Telegraph Company to run its 
lines through the town. The reason given is 
that no monetary consideration was offered. 


Efforts are being made at Girard, Kan., to 
establish a telephone exchange. 


A local telephone company is being organized 
at Tecumseh, Neb. 


F. E. Bellis trying to interest the citizens of 
Baraboo, Wis., in a telephone exchange, which 
he proposes to establish in that city through a 
stock company to be known as the Baraboo Tele- 
phone Exchange. 


The Home Telephone Company has leased 
quarters for their telephone exchange in Chilli- 
cothe, O., and everything is now in shape for the 
construction company to put in the plant. 


The Bell and Escott telephone systems at Big 
Rapids, Mich., have been consolidated. 


J. W. Davis, W. A. Williams and others have 
secured a franchise for a new telephone exchange 
in Texarkana, Ark., after signatures for 75 
'phones had been agreed upon by individuals 
and firms there. These parties are under obli- 
gation to stand to their agreement. The rates 
will be much lower than those of the old com- 
pany. ` 


W. G. Kendal and J. S. Bowman, of Weather- 
ford, Tex., are in consultation with the business 
men of Mineral Wells in regard to putting in a 
telepbone exchange. 


George Burham, Jr., and others have pre- 
sented a petition to the city council asking for 
the right to establish and maintain a system of 
telegraph or telephone in the city of Port- 
land, Me. 


It is said a deal has been consummated at 
Madison, Wis., by which a company in which the 
principals are Madison capitalists has secured 
exclusive control of the French Milne telephone 
patents in the United States. The system will be 
extended over the whole country as a competitor 
of the Bell. 


The Electrical Construction and Supply Com- 
pany of Wilmington, Del., was the lowest bidder 
for placinga telephone system in the Department 
of Justice in Washington. 


The city council of Mitchell, S. D., has passed 
an ordinance granting a local telephove company 
an exclusive privilege to operate a telephone sys- 
tem in that city for five years. 


A stock company has been formed at Neosho, 
Wis., to putin a telephone line from Neosho to 
Woodland and Iron Ridge. 


The contract for building the exchange of the 
Northwestern Telephone Company at Oshkosh, 
Wis., has been awarded the Northwestern Tele- 
phone and Electric Company of Milwaukee. 


Sycamore, Ill., has organized a local telephone 
company, and will rent telephones to private 
parties for $18 per year and to business men 
for $24. 


A Grand Rapids, Mich. , paper states that the Har- 
rison Telephone Company has already secured 
over 1,200 subscribers at Grand Rapids, and 
efforts are being made to induce those who have 
already subscribed to lengthen tbeir contract to 
three years. The local company expects to 
organize some time this month, when the loca- 
tion for an exchange will be selected. 


J. W. Blakely, representing the Mississippi 
Valley Harrison Telephone Company, has asked 
the council of Pine Bluff, Ark., for a telephone 
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franchise, with rates of $2.50 per month for busi- 
ness houses and $1.50 for residences. Subserib. 
ersare asked to sign a contract for five years 
providing the service rendered is satisfactory. 


The People’s Telephone Company at Knox- 
ville, Tenn., has reduced its rentalsfor residence 
phones to 924 a year, and the company's new 
contract with subscribers binds it never to raise 
the present rate. Inthe meantime the East Ten- 
nessee Company is not charging anything for 
its services and cannot see the People’s one bet- 
ter unless it begins to pay people to take the in- 
struments. 


The Mount Vernon Telephone and Messenger 
Company, recently incorporated, has elected the 
following directors : Horace Granfield, Franklin 
T. Davis, Charles H. Ostrander, S. H. Gray, 
John Dawson, John Berry and William Archer. 
The company has a capital of $40,000, and is 
allowed to operate anywhere in Westchester 
County, N. Y.; it has about 200 subscribers, and 
the work of constructing an exchange at Mt. 
Vernon and stringing wires will be commenced 
in a few days. 


The American Telephone Construction Com- 
pany has been granted a franchise to establish an 
exchange at Brookville, Ind. The company has 
completed an exchange at Newcastle, 


The Unity Telephone Company of Chicago, 
has been incorporated by W. R..Crompton, John 
S one and Thomas V. Strain. Capital stock, 


Carthage, Mo., is to be connected with Webb 
City and Joplin by a new telephone line. The 
plant will be putin by T. J. Clark and George 
Wheeler, of Carthage, and a war in rates is 
likely to result, as the Missouri and Kansas Tele- 
7 Company already has a line in operation 

ere. . 


A franchise has been granted to Fred 8. 
Haines and J. A. Melone for the construction of 
a telephone exchange in Rochester, Minn., the 
system to be inaugurated within six months. The 
company will place nearly 100 instruments. The 
exchange is to be operated by a patent device. 


Frank H, Sweet and Waldo Sweet have applied 
to the council at Fond du Lac, Wis., for a fran- 
chise to establish in that city a new telephone 
exchange. They claim to have 200 subscribers 
among the present users of telephones and ex- 
pect to get 300. Their rates are $2 a month for 
business houses and $1.25 for residences. 


Articles of incorporation for the Fox River 
Valley Telephone Company have been drafted, 
and the capital stock placed at $10,000. Upon 
the granting of a franchise in Neenah, Wis., the 
articles will be filed with the Seoretary of State. 
The incorporators are D. K. Gilles and O. L. 
Huie of Neenah. and Charles Churchill and 
J. W. Evans of Waupaca. It is the intention of 
the company to construct an exchange at Neenah 
und connect with the Badger Telephone Com- 
pany’s line which runs from Waupaca to Berlin. 


COMMERCIAL PARAGRAPHS. 


The Metropolitan Electric Company, 186-188 Fifth ave- 
nue, Chicago, has secured the exclusive agency for the 
United States for the Ayer Self-Locking Windlass. This 
windlass has several important improvements over other 
makes now on the market and commends itself on first 
sight to all practical stationmen. 


The Elbridge Electrical Manufacturing Company, El- 
bridge, N. I., is about to move into quarters better suited 
to its increased business. 


The Metropolitan Electric Company, 186-188 Fifth ave- 
nue, Chicago, report a good demand for the Dayton Elec- 
tric Ceiling Fan, for which they are the Chicago agents. 
They have already closed some nice orders this season. 

— ̃ ̃ ͤ— — 


Line Material at First Hands. 


The Central Manufacturing Company of Chattanooga 
Tenn., one of the largest concerns manufacturing and 
dealing in lumber in the South, is turning out a lne of 
cross arms, insulator pins and brackets suitable for line 
construction of all kinds. 


The Eddy Electric and Manufacturing Company. 
(From the New Britain Herald.) 


The Eddy Electric Works at Windsor, Conn., is experi: 
encing a brisk revival of business. Large orders from &ll 
over the country are coming in every day and the com- 
pany find it necessary to work overtime. 

Additions to the force are bei ng made and wages have 
been increased 10 per cent. 
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Telephone Apparatus of Danbury Electrical Works. 


Of the complete line of telephones manufactured by the 
Danbury Electrical Works, Danbury, Conn., two instru- 
ments are shown in the accompanying engravings. In 
Fig. 1 is shown a type of disk set combining both receiver 
and transmitter in one piece. This instrument possesses 
an advantage that will commend it to busy office men. 
The receiver and transmitter are so arranged that the 
Operations of sending and receiving me sages can be 


Fig. 1—Desk TELEPHONE. 


carried on without change in position of the operator's 
head, leaving him free use of his hands while engaged in 
a telephone conversation. 

In Fig. 2 is shown the Russell, No. 40, or local and 
long-distance instrument. The granular carbon trans- 
mitter is of a special pattern embodying all those essen- 
tial features and improvements requisite in a powerful 
transmitter adapted to long-distance work. 

This company manufactures other types of instruments 
designed for local exchange, private line and Interior 
service. All parts are well made and handsomely fin- 


Fie. 2—Lone Distance TELEPHONE. 


ished. The cabinet work is neatly designed and highly 
polished. In all types of telephones manufactured by 
this company silver diaphragms are used, Insuring per- 
fect contact. In addition to the above-described instru- 
ments, this company manufactures a very complete line 
of telephone parts and accessories. 

The New York office of the company is at 143 Liberty 
street, Mr. E. E. Smith being in charge. A number of con- 
tracts have already been closed, and the prospects for a 
large and profitable trade are very flattering. 
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Wagner Fan Motors. 


The Fan Motors manufactured by the Wagner Electric 
Manufacturing Company, St. Louis, embody all the im- 
provements which five years of manufacture and service 
have suggested. These motors are wound for both direct 
and alternating currents. They are guaranteed perfect 
in workmanship and design, and to run, with proper Care, 
for three months without repairs of any kind. Each motor 
has self-feeding carbon brushes which will run à season 
without renewing, and self iling bearings which hold an 
ample supply of oll for several months’ run. 


Fan Moror wrirn QTUARD. 


All motors are finished in black enamel with gilt trim 
mings and polished brass fan and end caps. These caps 
entirely enclose the ends of the motor, protecting arma- 
ture, commutator and bearings from dust and dirt. The 
welght of the motor and spread of the legs make it very 
stable, rendering fastening unnecessary, while the rubber 
feet effectually prevent all noise and vibration. Speed 
regulators are attached to both alternating and direct- 
current motors. 

The above cut shows a front view of fan and motor 
with close-meshed fan guard. 
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The Vance Electric Company. 


The Vance Electric Company, with offices at 186 Liberty 
street, New York, has been incorporated, with A. 8. 
Vance president and J. H. Chcever secretary and 
treasurer. Mr. Vance is also general manager of the com- 
pany. His experience in electrical werk extends over a 
period of eleven years. First, three years with Leonar i & 
Izard Company of Chicago, then two years in central 
Station work. In 1689 he became assistant general man- 
ager of the United Edison Manufacturing Company until 
it was merged in the Edison General Kie tric Company. 
Ye then became assistant general manager of the light- 
ing and power department of that company, holdlug the 
position until September, 1891. From September, 1891, 
until September, 1894, he was general superintendent for 
H. Ward Leonard & Company, and had entire charge of 
all the construction departments of that company. 


The new company will devote its attention to general 
electrical construction work in buildings and central sta- 
tion lighting, particularly to the lighting of private 
residences and the installation of decorative work. In 
this line some new features for interior decoration and 
appllauces for lighting private grounds by means of auto- 
matic disappearing lamps will be brought out. The com- 
pany will also give special attention to isolated and tele- 
phone plants for private buildings as well as central 
station work. : 

Some of the most recent work completed under Mr. 
Vance's supervisionis the signal plant of the Metropoli- 
tan Traction Company on Columbus avenue, New York ; 
complete plant for lighting the Canton Court House; 
H. L. Terril’s house and grounds, Rumson Road, Red 
Bank. N. J.: J. L. McBirney’s residence, No. 41 West 36th 
street, New Torx: six private residences on West 74th 
sireet, New York ; Zabriskie Memorial Church, Newport, 
R. I.; residence of Lispenard Stewart, 6 Fifth avenue, 
New York, and residence of Mrs. Anson Phelps Stokes, 
Lenox, Mass. 


The Western Telephone Construction Company. 


The Western Telephone Construction Company, Chi- 
cago, has moved into new manufacturing quarters having 
a productive capacity of ten times their old one. The 
company has been having more orders than it could fill, 
but with increased facilities will soon catch up on de- 
layed shipments. 

The company is now producing more telephones daily 
tban the Bell Company ever produced in its best days. 
The new switchboard of this company is acknowledged to 
be the most perfect board yet manufactured, and is now 
being turned out in quantities sufficient to meet the large 
and increasing. demand fcr exchange equipment. 
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The Boynton Multivolt Battery. 


Inthe Boynton Multivolt Battery, E. S. Boynton, the 
inventor, believes he has achieved results heretofore un 
attainable in battery work. In a 6x8 jar with a singl 
solutionand an ingenious arrangement of carbons. the 
whole of which is denominated a cell, he has produced u 
battery capable of supplying a current of five amperes at 
five volts. The carbons are of cylindrical form. carefully 
made from special mixture. They are arranged with 
their axes equidistant from each other. To attain the 
maximum output of the battery the cells are connected in 
series. As a consequence the resistance of the cell be- 
comes higher than that of the circuit to which the battery 
is attached, and the voltage is increased in proportion t 
the number of the cells. 

Perforations in the sides of the carbons permit a circu 
lation of the battery solution, which, by coptact with th 
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surface of the jar, prevents the rise in temperature ex- 
ce: ding 8 or 4 degrees above that of the surrounding air. 

The Multivolt Battery of the Grenet type, the inventor 
claims, will deliver approximately 25 watts of energy for 
134g consecutive hours. The consumption of zinc is small, 
and to renew the battery ary good commercial battery 
fluids and amalgamated zincs can be used at a cont not 
exceeding 16 cents. 

The battery is made in plunge pattern and in any and 
all of the well known types. It is adarted to any purpose 
to which primary batteries can be applied. It is well 
made and handsomely mounted. 

The batters 18 manufactured by the Ilsoynton Multivolt 
Battery Company, 10, 12 and 14 Whipple street, Brook- 
lyn, N. Y. 


The Adams-Bagnall Electric Company. 


Brief mention was made by us a few weeks ago of the 
resignation of five of the leading men in the Brush Elec- 
tric Company. ‘These gentlemen have now formed a new 
company at Cleveland and will soon be ready for actual 
business. A brief mention of the membersof the firm 
shows that it starts off well equipped for a successful ca- 
reer. 

Mr. Thomas E. Adams had been with the Brush Elect ic 
Company for a number of years, during which time he had 
made some important and valuable inventions in arc 
lamps, one of them, the Brush-Adams lamp, bearing his 
name, appears prominently in the Lew company’s list 

Mr. E. J. Bagnall was for eight years with the Brush 
Electric Company, but more recen: ly has been in St. 
Louis, where he gained a reputation asa consulling en- 
gineer. 

The business interests of the company will be looked 
after by its manager, Mr. L. H. Kogers. whose reputation 
was earned as assistant general manager of the Bi urh 
Electric Company and manager of the Sperry Electric 
Railway Company. 

Mr. C. W. Phillips had been connected with the 
Brush Electric Company almost from its beginning, rep- 
resenting it in this country, Europe and Japan, where he 
spent several years. 

Mr. S. E. Cox, formerly with the Swan Incandescent 
Lamp Company, will have charge of the incar descent de- 
partment. 

Mr. George Arnold had also been connected with the 
Brush Electric Company for many years and held vari- 
ous positions of responsibility. Lils last connection with 
said company was at the head of the drafting department, 
in which position he had shown a decided aptitude in the 
line of dynamic engineering. 

Associated with the above-named men are some 0 
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Cleveland’s active business men, who will look after its 
financial affairs and see that it has ample capital to carry 
on its business so as to secure the best results. 

Regarding the output of the company nothing definite 
can be Officially stated at this time, but itis known that 
they will make arc lamps, incandescent lamps, and pos- 
Sibly railway motors. 

The officers of the company are as follows: Charles G. 
Hickox, president: George W. Howe, vice-president and 
treasurer; L. H. Rogers, manager; S. E. Cox, secretary; 
C. W. Phillips, superintendent. They have leased the 
factory at 47 East Prospect street. The company is organ- 
ized under the laws of the State of Ohio with a capital 
stock of $150,000. 

Mr. S. T. Dodd, formerly instructor at Princeton Callege, 
subsequently with the Brush Electric Company in the dy- 
namic engineering department, and now of the New Jersey 
Traction Company, has been secured as consulting elec- 


trical engineer. 


indestructible Line Material. 


The weak points in linè construction have heretofore 
been in the insulator pins, break arms, etc. A wooden 
pin, however strong when new, soon becomes decayed 
and under the severe strain of 
a heavy or tautly stretched 
wire often breaks and throws 
the light or power station out 
of service until the ground or 
short circuit is repaired. 

Fred M. Locke, of Victor, N. 
Y., 18 manufacturing a line of 
indestructible material, the 
use of which, it is asserted, 
renders line troubles impos- 
sible. His Steel Insulator 
Pin, illustrated in the accom- 
panying cut, is easily at- 
tached and its use strengihens CE 
the cross-arm, avoiding asit f 
does all tendency to splitthef 
arm. These pins are now usea f 
by railway, lighting. telephone f 
and telegraph companies 85 
throughout the United States 5 = 
and have everywhere given | — 
the utmost satisfaction. 

In addition to this specially 
Mr. Locke manufactures insu- 
lator plus, break arms, side 
brackets, ridge irons, triple petticoat glass and porcelain 
insulators for high potential circuits, cross arms, braces 
and all kinds of line material, suitable for electric light, 
railway, power, telegraph or telephone purposes. 


INCORPORATIONS. 


The City Park Railway Company, Portland, Ore.—to 
build and operate electric rallways, electric light plants, 
Own property, etc., in Oregon. Washington, etc. Capital 
Stock, $25,000. Promoters: S. Z. Mitchell, C. N. Huggins, 
J. A. Cranston, Portland, Ore. 


The Cleveland and Painesvi'ie Ratlway Company, 
Cleveland, Ohio—to construct and Operate an electric 
street railroad between Cleveland and Painesville, Ohio. 
Capital stock, $200,000. Promoters: John J. Shipherd, 
M. H. Solloway, Nelson Moses, J. S. Casement, C. O. 
Child. 


The Proctor Heating Company, Chicago, 111.—to prose- 


cute the general business of plumbing, gas fitting, sewer- 
age, electrical, steam and hot water heating in all 
branches. Capital stock, $10,000. Promoters : Thos. H. 
Fitzgerald, Alfred D. P. octor, Hart J. Fitzgerala. 


The Metropolitan Klectric Street Railway Company, 
Chicago—to construct, maintain, operate and equip street 
railways in the counties of Cook, Du Page, Kane, Lake 
and Will, III. to be operated by electric, cable or horse 
motive power. Capital Stock, $5,000,000. Incorporators : 
Robert P. Parker, Richard E. Breed and James F. 
Dagley. 

The Kdenwald Street Railway Company—to construct 
and operate an electric streer. surface railway within and 
outside of tte corporate limits of the village of Wakefield 
in the towns of East Chester and West Chester, N. Y.— 
Capital stock. 850,000. Directors: Jefferson M. Levy, of 
New York City; John M. Digney, of White Plains; Mat- 
thew Clune, of Peekskill ; Herbert D. Leat, of Mount Ver- 
non: Theodore H. Silkman, of Yonkers ; George J. Pen- 
field, of Wakefield: G. Waite Tubbs, of New York City; 
John Duffy, of White Plains, and David H. Hunt, of Wil- 
llamsbridge. 

The Freeport General Electric Company, Freeport, III.— 
to construct, own and operate an electric street railroad 
In Freeport, furnish and sell electricity for power, beat- 
ing and lighting purposes, manufacture and sell all kinds 
of electrical appliances. Capital stock, $125,000. Pr mo- 
ters: Wm. O. Johnson, Newton P. R. Hatch, Chas. H. 
Hatch. 


The Multifuse Switch Company, Chicago, III. to 
manufacture, buy, sell and deal in electrical and mechani- 
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cal devices ana instruments of all kinds, and also do a 


general manufacturing business. Capital stock, $100,000. 
Promoters : Howard M. Carter, Chas. B. Carter, Edwin C. 
Lancaster. 


The Chapin-Douglas Electric Company, New York,N. Y. 
—to manufacture and deal in electrical and mechanical 
apparatus and supplies. Capital stock, $10,000. Promoters: 
Chas. E. Chapin, Greenwich, Conn.; J. 8. Douglas, F. W 
Douglas, New York, N. Y. 


a 
The Chicago Subway Arcade and Traction Company, 
Chicago, Ill.—to construct, own, maintain and operate a 
system of subways and dummy railways ; maintain ana 
furnish hecessary system of power, light, heat, ventila- 
tion, pavements. conduits and other constructions. Cap- 
ital stock, 315.000. 000. Promoters: Chas. F. Griffin, Mar- 
vin E. Barnhart, Jno. K. Nelson. 


The Phænix Construction Company, Crawfordsville, 
Ind.—to construct and operate telephone exchanges, 
steam and electric railways, etc. Capital stock, $106,000. 
Promoters: Noah J. Clodfelder, Crawfordsville, Ind.; 
Jacob Frank, Isidore Grohs, John W. Paris, of Indian- 
apolis, Ind. . ` 

The Warwick Street Rallway Company, Philadelphia, 
Pa.—to build an electric Street railway in Delaware 
County, Pa. Capital Stock, .$50,000. Promoters : Harry 
P. Collins, J. Mortimer West Jr., Henry Delaplaine, Phila- 
delphla, Pa. 

lhe Edgewood and Sulphur Springs Passenger Railway 
Company, Williamsport, Pa.—to operate anelectric pas- 
Senger rallway. Capital Stock, $10,000. Promoters: W.E. 
Ritter, G. L. Crouse, Jno, L. Kelly, Williamsp: rt. 


The New England Turbine and Fuel Company, Portland, 
Malne—to generate, apply and use motive power of all 
kinds, Capital Stock, $1,009,000. Promoters: Isaac W. 
Derby, Boston, Mass.; Dexter B. Wentworth, Chas. H. 
Crane, East Somerville, Mass. 

The Lawrence Water Company, Portland, Maine—to 
manufacture gas and electricity and machinery and fix- 
tures for gas works, water works and electric light works. 
Capital stock, $200,000. Promoters: Wm. C. Eaton, 
Edw. D. Noyes, Geo. F. Noyes, Portland. 


The Abilene Water Company, Portland, Maine—to man- 
ufacture gas and electricity and machinery and fixtures 
for gas works, water works and electric light plants. 
Capital stock, $125,000. Promoters : Wm. C. Eaton, Edw. 
D. Noyes, Geo. F. Noyes, Portland. 


The Shelbyville Water and Light Company, Portland, 
Maine—to manufacture gas and electricity and machinery 
and fixtures for gas works, water works and electric light 
plants. Capital stock, $225,000. Promoters: Wm. C. 
Eaton, Edw. D. Noyes, Geo. F. Noyes, Portland. 


The Paola Water Company, Portland, Matne—to manu- 
facture gas and electricity and machinery and fixtures for 
gas works, water works and electric light plants. Capital 
stock, $150,000. Promoters: Wm. C. Eaton, Edw. D. Noyes, 
Geo. F. Noyes, Portland. 

The Crawfordsville Water and Light Company, Port- 
land, Maine—to manufacture gas and electricity and ma- 
chinery and fixtures for gas works, water works and 
electric light plants. Capital stock, $300,000. Promoters : 
Wm. C. Eaton, Edw. D. Noyes, Geo. F. Noyes, Portland. 


The Three Cities Electric Company, Colorado Springs, 
Col.—to acquire, manufacture, own, let, lease, sell and 
Supply electric light, heat and power. Capital stock, 
$100,000. Promoters: A. A. McCovney, A. L. Lauton, E. J. 
Eaton, of Colorado Springs. 


The San Mateo Electric Light Company, San Mateo, 
Cal.—to maintain and operate the business of manufactur- 
ing ligh , heat and power by means of electricity, gas, 
steam, etc.; construct plants fur same. Capital stock, 
$25,000. Promoters: F. M. Greenwood, E. A. Greenwood, 
San Francisco, Cal.; Phil. M. Roedel, Alfred B. Ford, C. E. 
Knapp, of San Mateo, Cal. 


The Perry Water, Light and Ice Com pany (Incorporated 
in Indiana), Perry, Oklahoma. Capital siock, $150,900. 
Promoters : Wm. E. Caldwell, Benj. J. C. Huwe, Iudianap- 
olis, Ind.; Edw. S. Gaylord, E. D. Nims. 


The Nunda Electric Light Company, Nunda, III.— 
to furnish electric light and power to the resi- 
dents of Nunda and Crystal Lake. Capital stock, $5,000. 
Promotels; E. C. McCollum, H. H. McCollum, E. E. Mc- 
Collum. 

The Western Light Company, Kansas City, Mo.—to doa 
general electrical and gas business. Capital stock, 
$3,000. Promoters ; Chas. A. Gray, Lessla A. Hull, Edw. 
F. Littleton, John W. Hull, Kansas City, Mo, 


The Bonta Manufacturing Compauy. Hoboken, N. J. 
ko manufacture all kinds of machines and equipments 
for electrical plants and railways. Capital stock, $150,000. 
Incorporators: Arthur K. Bonta, Wilber C. anderson and 
Alexander Young, all of Hoboken. 


The Savannah Telephone Company, of Savannah, Mo. 
Capital stock, $10,000. Incorporators: B. E. Egan, John 
Donald, L. N. Hooper, Jr., J. M. Hughes and J. A. McLean. 

The Western Illinois Telephone Company, Augusta, Ill 
—to operate telephone lines. Capital stock, $5,000. Incor- 
porators: P. P. Newcomb, Moses Weinberg and Jacob 
W. Klepper. 
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MOONLIGHT SCHEDULE FOR THE 
UNITED STATES. 
(Issued by the Washington Carbon Company.) 


MAY, 1895. 

DATE. LIGHT DATE. EXTING. 
1 PEE E412 er ere 
2 12.40 4. M 2 4.00 a. M 
8 1. 10 “ 8 4.00 
4 1.830 4 4.00 
5 2.00 5 4.00 
6 No light. 6 No light. 
7 ts 7 ts 
8 te 8 (T3 
9 7.30 P. M. 9 9.30 P. x. 

10 7.30 10 10.30 
11 7.30 11 1180 
12 7.90 13 1.00 A. M 
13 7.40 14 1.10 
14 7.40 15 1.40 
15 7.40 16 2.00 
16 7.10 17 2.20 
17 7. 40 18 2.40 
18 7.40 =“ 19 3.00 
19 7.40 20 3.20 
20 7.40 21 3.40 
21 7.40 22 3.40 
22 7.50 28 38.40 
28 7.50 « 2⁴ 3.40 
24 7.50 25 3.40 
25 7.50 26 3.30 
26 9.00 27 3.30 
27 10.00 28 3.80 
28 10.40 29 3.90 
29 11.00 30 8.90 
80 11.10 31 3.830 
81 | 11.40 Jne 1 3.9009 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENI ISSUED May 7, 1895 


ELECTRIO RAILROADS AND APPLIANOBES. 


588,649. Closed Conduit Electric Railway. Geo e E. 
Benka and ToBI of ope nal 0 William D. 
ndrew Reiner, Blu ‘ i 
sea APT a, 18055 e Island, III. Filed 
000. Closed-Conduit Electric Railway. George E. 
Henke aud 40 en enor of te to Williaa D. 
e einer, ; 
sag ne T, 1 ue Island, III. Filed 
786. Electric Railway. Henry R. MacLean and Gustav 
A. Kornetzke, Schenectady, N. Y. Filed Aug. 3, 1894. 
588,888. Supply System for Electric Railways William 
Lawrence, New York, N. X., assignor to the Lawrence 
Electric Company, same place. Filed April 28. 1894. 
588,844. Trolley Bar. Clarence Parker and Arthur R. 
04. Pagnier, New Orleans, La. Filed July 13, 1894. 
588,904. lectrical Connection. James M. Faulkner, 
Philadelphia, Pa. Filed Feb. 28, 1895. 


ELECTRIC LIGHTS AND APPLIANCES. 


588,999. Electric-Arc Lamp. Samuel S. Allin 
wit. r Eee Rataa . due. 
019. ectric- ting System. Rufus N. Ch re 
lain, New York. N. yE Filed Oct. 22, 1894. * 
DYNAMO ELE TRIC MACHINERY. 


588,648. Alternating-Current Motor. Engelbert Arnold, 
Zurich, Switzerland. Filed July 10, 1894. 

583,669. Safety Device for Electric Motors. Rudolf Eicke- 
meyer, Yonkers, assignor to the Otis Brothers & Com- 
pany, New York, N. V. Filed July 13, 1992 

538,757. Dynamo-Electric Machine. Addison G. Water- 
house, Pittsburg, Pa., assignor, by mesne assign- 
ments, to the Westin house Electric and M anufactur- 

855 BY Copan , same Pi ace. 5 gs nee z 1889. 

825. or. onathan P. B. iske, Al 
Ohio. Filed Feb. 9, 1896. ere 


TELEPHONE AND TELEGRAPH APPARATUS. 


588.651. Telegraph-Key Charles W. Bradford, Clinton, 
assignor of one-half to E. W. Boyer, Fairfield, Me. 
Filed Jan. 24. 1894. Renewed Feb 21, 1895. 

538,816. Telegraphic Sounder. Jesse H. Bunnell, New 
oon N. Y. Filed April 19, 1898. Renewed June 21, 


538,975. Telephone System. James W. McDonough, Chi- 
cago, Ill. Filed May 21, 1891. RAUNA 


533,670. Electric Transfer-Switch. Axel Ekstrom, Lynn, 
assignor to the General Electric Company, Boston, 
5 9 1 8 ee 7, 1898. 
a a ectr C ‘Ime-Alarm Cl * deck 
Paul, Minn. Filed Feb. 28, 1 35. 1 age 
533,695. Electric Soldering-Iron. William H. Osborne, 
and George R. Meltzler, Cincin- 


538,758, Preventing Electrolysis of Street-Pipes. Richard 
Watkins, Sacramento, Cal., assignor of one-half to 
John W. Guthrie, same place. Filed June 25, 1894. 

588,764. Electrotherapeutic Apparatus. Franz Borsodi, 
iBeg ar-Banhegyes, Austria-Hungary. Filed Oct. 2, 


538.773. Electric Tower-Clock. James H. Gerry and Fred- 
erick M. Schmidt, Brooklyn, assignors to the Self- 
1 Clock Company, New York, N. Y. Filed Nov. 


538,777. Electric Watchman’s Clock. Otto E. Hausburg, 
New York, N.Y. Filed April 17, 1894. 

588071. pa anically-Operated Switch. Henry A. Hart. 
Man, Philadelphia, Pa. Filed Jan. 12 1895. 

538,919. Absorptive Material for Storage-Batteries. Edward 
R. Knowles, Brooklyn, N. Y. Filed Oct. 15, 1891. 

538,971. Cautery-Electrode. Michael F. Laughlin, New 
York, N. Y. Filed March 7. 1894. 

538,983. Interior Conduit. Oliver G. Traphagen and Fran- 
cis W. Fitzpatrick, Duluth, Minn. Filed Feb. 4, 1898. 

539,000. Electrical Hose-Signaling BY ie ates William 
Fowler, Colorado Springs, Colo. ed June 20, 1894. 

539,017. Electrically-A rranged Hose-Coupling. William 
Fowler, Colorado Springs, Colo. Filed Nov. 80, 1894. 


DESIGN. 


24,282. Electric Heater Case. J amas F. McElroy, Albany, 
N. Y. Filed March 7, 1895. Term of patent 14 years. 
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EDITORIAL NOTES. 


The Patent So much has been said and 
Situation and written in regard to the de- 
Other Things. ficienciesof the United States 

patent system that those who have not looketl 
deeply into the matter have been led to think 
that it was utterly bad, without one redeeming 
feature. So great, in fact, has been the expressed 
dissatisfaction in certain quarters with some of 
the provisions of the Patent Office that there is 
and has been some danger that the law would be 
changed. If a change can be made for the better, 
well and good, but we should be absolutely sure 
before taking any step that it is not a step in the 
wrong direction. 

No man e'er felt the halter draw with good 
opinion of the law.” 

If we look back to see who these grumblers are 
and what their grievances, we usually find that 
they are people who have felt the tightening cord 
at some time or other in their existence or else 
who see the noose hanging over them like Dam- 
ocles’ sword, ready to descend at the next turn 
of the legal mill. 

A most noteworthy illustration in point was 
brought to light in the Bate Refrigerator case 
where a patent of little public importance was 
made to assume an importance justified only by 
very much larger interests than those involved. 
The law says: ‘But every patent granted for an 
invention which has been previously patented 
in a foreign country shall be so limited as to 
expire at the same time with the foreign patent,” 
There would seem to be no ambiguity about 
that, and yet the General] Electric and American 
Bell Telephone Companies, who owned valuable 
inventions that had been patented in foreign 
countries before they were patented here, turned 
heaven and earth to have this read differently so 
that it would mean that if it had been previously 
applied for in this country, although first pat- 
ented abroad, its life should not be limited to 
the life of the foreign patent, but should con- 
tinue throughout the full term of seventeen 
years notwithstanding the fact that the foreign 
patent might have expired a few years before. 
The General Electric Company and American 
Bell Telephone Company came into this case— 
not their own—and supplied the best talent at 
their command to prove that the law meant some- 
thing which it did not say. Fortunately for the 
world, and we think for the best interests of the 
public at large, the United States Supreme Court 
could not be convinced that y-e-s spelled no and 
the result is probably that these two companies 
have not a good opinion of the law and would 


doubtless have it changed. Now let us suppose 
that the law is changed to meet these views. 
Would the inventor be the gainer thereby? In 
individual cases yes, but take the Berliner patent, 
for instance, which rightly or wrongly (it matters 
not which) was kept in the Patent Office fourteen 
years. Could the United States Government or 
the individual expect protection for the inven- 
tion during this period of delay in foreign 
countries while protection was refused at home ? 
Further, supposing that a rival becomes aware 
of the substance of your invention and straight- 
way patents it ina foreign country. His patent 
is issued first and it is impossible to prove that 
he is not the original inventor. The law must 
assume that he is until it is proved that he is not. 
If it cannot be proved that he is not, then can 
the Patent Office grant the rightful inventor a 
patent on that which bears prima facie evidence 
of having been invented by another ? From 
another point of view: If the inventor knows 
that by causing delay of issuance of patent he 
has everything to gain and nothing to lose, de- 
lays like the Berliner and Edison microphone 
patents will become more and more frequent 
and the verbal limitation of the law to seventeen 
years will become a dead letter. Provided the 
invention has been patented abroad, and it is 
known that a previous application for a patent 
for the same thing is pending in the United 
States Patent Office. the latter will act as a pat- 
ent and thus serve not only asa check to the 
growth of competing enterprises but serve to 
foster a monopoly not contemplated by the 
founders of the patent system. 


We believe that some changes in our patent 
system would be advantageous, but we also be- 
lieve that no changes should be made until they 
are fally considered and their desirability es- 
tablished upon something decidedly more sub- 
stantial than ez parte arguments. 


We are of those who believe that most of the 
trouble arising from patent and other litigation 
involving the technology of the arts and sciences 
is due far more to an abuse entirely outside of 
the laws affecting the cases. Werefer to the 
weight given so-called expert testimony. Do 
we have any expert testimony in our courts ? 
Rarely, if ever. Expertsin plenty are called to 
testify, and they do testify, but they are not 
there to assist the judge—they are there to 
assist the attorneys who are their clients just 
as the parties to the suit are the clients of the 
attorneys. They are selected by the attorneys 
and paid by them (or through them) just as and 
for the same purpose as the attorneys are selected 
and paid by their clients, The only difference 
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is that“the expert is sworn before he presents his 
argument and the attorney is not. The attorney 
is an expert in his way, but when he goes on the 
witness stand and testifies under oath his testi- 
mony has no more weight than that of any other 
reputable witness who is qualified to speak. 


Here is the usual procedure in procuring ex- 
pert testimony: Attorney A. comes to electrical 
expert B. and says— B., I have the following 
case in court and I want your assistance. I wish 
you would look over this matter and tell me 
where, from an electrical standpoint, our strong 
points are and where are our weak points.” B. 
takes the documents home and after studying 
them over finds, we will say, that the strong 
and weak points are about equally divided be- 
tween the two sides cf the case. Does he go 
onto the stand and tell that to the judge? By no 
means. He is employed to help the attorney to 
present the strongest case possible for his client 
and to slur over as insignificant or unimportant 
those points in which his client’s case is weak. 


He sits by the attorney and in addition to 
having drawn up a series of questions for him, 
intended to expose the weak points of the other 
side, coaches him with other questions suggested 
by the evidence given. 

We know of a case, and it is not an isolated 
case by any means, bat rather the rule, where 
the expert directed the whole of the examination 
both direct and indirect during a three days’ 
examination, the attorney, one of the ablest in 
the country, being merely his mouthpiece, yet 
that expert himself went onto the stand and gave 
expert testimony. All this is considered legiti- 
mate, since it is done by both sides with the full 
knowledge and consent of the court. But is it 
expert testimony within the proper meaning of 
that term? Does the judge himself give it the 
weight attaching to unbiased expert testimony ? 
By no means. This practice, which custom has 
established as legitimate, has brought the pro- 
fession into disrepute, and we not infrequently 
see an expert who has testified to one thing in 
one suit testifying to another in the following 
trial of the same case, simply because his clients 
have changed in the meantime. And he does 
this with no more compunctions than has the 
attorney who has changed clients. 


Absurd as this is it is no more absurd than to 
find well known experts upholding by the weight 
of their testimony that which they know is not 
true. They do not consider that they are lying 
any more than does the attorney who seeks to 
throw doubt upon the guilt of his client whom 
he knows to be guilty. 

The positions of the two advocates, however, 
are not the same. The law says that everyone 
accused of crime is entitled to a defence, and 
carries this idea so far that it will not condemn 
a self-confessed criminal until it has been proved 
that he isa criminal, and if the latter have no 
one to defend his case the law will provide him 
with an attorney at the expense of the State, and 
expect that attorney to use every honorable 
means within the law to clear his client. Not so 
the infringer of a patent or a defendant in a civil 
suit. The law does not presuppose the invalidity 
of the patent upon which it has itself set its seal 
of validity. The defendant, let us say the in- 
fringer, however, may retain in his behalf the 
best expert testimony in the country, who, 
though knowing better, may still (and in the 
ordinary acceptation of the term) honorably 
give such preponderance of evidence in his be- 
half as to completely overshadow that adduced 
by tbe rightful inventor. But does this help 
the court in any way? Is it calculated to in- 
crease our respect for the laws ? Does it not tend 
towards the subversion of that which, properly 
interpreted, is good and just? Is it not this 
very kind of testimony more than the inherent 
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defects of our patent and other laws that have 
brought them into disrepute ? 

What can be more ridiculous, to cite a recent 
example, than the testimony of Prof. Henry 
Morton that the Attix wire was in fact a tube ! 
There was one thing more ridiculous than this, 
viz., that tube or no tube it would serve the 
purposes of a conduit. 

Such mon as Prof. Henry Morton, C. F. 
Chandler, Chas. R. Cross, and others derive a 
large part of their income from expert testimony 
of this kind. Does any one doubt that Prof. 
Morton would have testified with better grace 
that the Attix wire was not a tube, and did not 
and could not serve the purposes of a conduit, if 
he had been employed on the other side? Does 
apy one doubt that Dr. Chandler would have de- 


fined the functions of the Edison feeder and 


main arrangement in a very different manner 
had he been retained by the Westinghouse Com- 
pany instead of the Edison Electric Light Com- 
pany? Does any one doubt, in fact, that Prof. 
Chandler, Prof. Morton, or Prof. Cross would 
have expressed entirely different views if he had 
been retained by the other side in any case 
where these gentlemen have appeared as experts ? 

Does any one believe that any of these gen- 
tlemen assisted the court to a clearer understand- 
ing of the subjects of which they testified than 
he had before, or that it was intended that they 
should do so ? 

We do not wish to disparage testimony of this 
kind any more than we would disparage the func- 
tions ofa skillful attorney, brt we do believe 
that it should be relegated to its proper place, 
and not be weighed as “expert” when it is 
avowedly interested and partisan. 

We believe our courts should call to their 
assistance when necessary the best expert talent 
available, but this assistance should be sought 
and paid for by the State and not by either of 
the parties to the litigation. We believe that 
When this is done there will be less fault found 
with our, generally speaking, admirable patent 
system. We believe that when this is done jus- 
tice will more often be meted out, and we know 
that when this is done the reproach which now 
attaches to the expert witness and the suspicion 
of expert testimony will be removed. 


& X * 


The The only sane reason why in- 
Lamp dividuals or companies engage 
Situation. in business is that they expect to 


make money by doing so. There is no escape 
from this statement of fact. It is beyond dis- 
pute, and yet the present condition of the entire 
electrical trade indicates that many of those 
engaged in it do not believe in the axiom. 

Goods in almost every branch are being sold 
at a loss; failures multiply. Reviving business 
throughout the country is not felt in our trade, 
except that more goods are being sold. 

Looking below the surface of affairs, however, 
we find that even those responsible for present 
conditions believe fully in the statement of fact 
made above. Their only reason for being in 
business is to make money; they care little what 
becomes of the money of the stockholders in 
their various enterprises. They know that 
bankruptey for the company they manage is 
inevitable. Meantime the individual draws his 
salary, and if he be a ‘‘prudent” man lays away 
something to carry him over a period of idleness. 

There are at present engaged in the manufac- 
ture of incandescent lamps twenty-five or thirty 
concerns. The price of lamps has fallen to 
about one-quarter of what it was five years ago. 
At the ruling prices of January last, however, a 
fair margin of profit was left. 

A few weeks ago the G. E. Company reduced 
the price to a point ensuring a loss of three 
cents on each lamp. The quality of the lamps 
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was cheapened at the same time, but the lamps 
still burn for a time. 

The question in which competing manufac- 
turers are now chiefly interested is just what 
shall be their policy in the matter of price. There 
may be—indeed there are—some makers who do 
not know what their product costs and who will 
endeavor to meet the Edison price. They will 
last but few months. 

There are others in control of some of the 
companies on salary who will display their busi- 
ness acumen by deceiving their stockholders as 
to costs, and who will advise meeting any price 
made by others. 

There are others, and to these we look for the 
altimate re-establishment of the lamp business 
upon a sound, profit-earning basis, who have 
large financial investments in their own com- 
panies, knowledge of the lamp business, sound 
business sense and common honesty, who will 
refuse to sel] a barrel of lamps below the price 
which will return a fair profit. 

The people who buy lamps may be led 
away for a time by the venders of cheap goods, 
but they must come back to those who maks a 
reliable article. And in no line of manufacture 
is it easier to demonstrate the fact that the 
cheapest is not the best than in incandescent 
lamps. The user of lamps wants light. It is the 
light he gets which establishes the value of the 
lamp. The best lamp will win just as surely as 
the laws of commerce, established for centuries, 
still stand. 

To take hold of as complicated a matter as the 
lamp trade, to straighten it out and purify it, is 
not an entirely pleasant task; but it is just what 
ELECTRICITY proposes to do, with the assistance 
of the leading lamp makers themselves. We 
shall make the campaign partially in our own 
way, but guided largely by the advice of others. 

According to our judgment, one of the first 
things necessury to accomplish the desired result 
would be an open test conducted by some well 
known firm of experts, each lamp maker enter- 
ing to pay a pro rata share of the fee. ELEC 
TRICITY would take entire charge of this matter 
without any fee, the lamps to be bought in the 
open market by the experts themselves. 

It would be found that the Edison lamp, the 
chief stumbling block in the way of a solution of 
the problem, is below a half-dozen other 
makes. : 

If any of the independent makers survive tbe 
present fight, which must be made once for all, 
it will be because they take concerted action and 
find some common ground upon which they can 
stand and give battle. No other basis upon which 
the business can be conducted at a profit is now 
apparent except perfect harmony and unity of 
purpose. 

ELECTRICITY will do its full share. Patent suite 
are now being prepared on many detail patents. 
They will be used to intimidate purchasers and to 
drive out competition by reason of the expense 
necessary to defend them. It will be a part of 
our mission to keep the public informed, and any 
suggestions from our constituents will be gladly 
received. 

The fight is on. It means to nine out of ten 
makers extinction unless an aggressive and har- 
monious policy is adopted. 


Only a Small Part of Our Mission. 
(From the Quebec Mercury.) 
ELECTRICITY steadily brings the millennium nearer. 


Mr. H. M. Littell has resigned his positions as 
general manager of the New Orleans Traction 
Company and president of the City and Lake 


and the Crescent City Railroads, and will take 
active charge of the Atlantic Avenue system in 
Brooklyn, N. Y 


May 22, 1895 
= Under the Searchlight. 


Views and Opinions on Timely Topics. 
THE MICROPHONE: TRANSMITTER IS 
NOT ESSENTIAL. 


It will be learned with astonishment and dis- 
appointment by a great many that the United 
States Circuit Court of Appeals (Justices Colt, 
Putnam and Nelson) has endorsed the prac- 
tices of the Bell Company and the Patent Office 
in the Berliner telephone case to the extent of 
reversing the decision of Judge Carpenter, of 
December 18, 1894, declaring the Berliner patent 
void. Judge Carpenter in the above decision 
said: “I think that their (the American Bell 
Telephone Company) acts were so gross as to 
forbid any inference except that they dishonestly 
delayed the issue of the patent.” These words 
appealed so strongly to the sense of justice of 
the public that few expected the United States 
Circuit Court to do otherwise than concur in 
Judge Carpenter’s decision. No reasons for this 
last decision have as yet been made public, and 
we must withhold further comment until they 
are made known. An appeal has been taken to 
the United States Supreme Court. 

If the present decision stands, it gives the Bell 
Company a practical monopoly of the micro- 
phone transmitter for thirteen years longer. 
This is not the disaster that many people will 
suppose, however. The Bell Company have been 
industriously instilling the idea that the micro- 
phone is essential to the art of telephony for so 
long that the public has been led to believe that 
it was true. 

Asa matter of fact, however, a better trans- 
mitter can now be made without the use of the 
microphonic principle than has yet been made 
with it, andthe simple magneto has been many 
times demonstrated to give good articulation 
between New York and Chicago. 


„& XK * 
Why Not Be Honest P 


The G. E. report this year stated that new 
securities to the amount of $1,085,226.56 had 
been acquired during the year. We assumed, of 
course, as did every one else, that these securi- 
ties were taken in exchange for apparatus. A 
gentleman who is closely connected with the 
United Electric Securities Company, writes that 
we are in error. He says the G. E. Company 
was compelled to take back worthless securities 
last year from the Securities Company for $894,- 
000 at 80, the original price paid therefor. This 
is no doubt correct. Why did the G. E. direc- 
tors try to conceal the truth? What is the fur- 
ther liability in this direction ? 


„& „K * 
The Niagara Enterprise and G. E. 


is the Latter to be Used to Pull the Former Out of a 
Hole ? 


(From the U. 8. Investor.) 


We are informed that the Niagara Falls Power Com- 
pany has proved a mistake. This company, it will be re- 
called, was organized to generate electrical power at 
Niagara Falls and convey it to Buffalo, where it wasto be 
sold ata muh lower cost than steam. In fact, there was 
no end to the expectations of the promoters of the 
scheme, it being claimed that power could be carried at 
a profit to Rochester and possibly New York City. 

It transpires, we are informed, that the engineers 
promised more than they could fulfll, it being demon- 
strated now that the tunnels are a fallure and that the loss 
of power is 80 great as to make electricity cost more in 
Buffalo than steam. : 

Only one thing remainsto be done, namely,to build up 
a big manufacturing city at Niagara Falls, and this, we 
understand, is what the Niagara Falls Power Company 
intends to do. 

It is reported that the Niagara Falls Power Company 
has agreed to give the General Electric Company forty- 
five acres of land at Niagara Falls and all the necessary 
buildings. Furthermore, provision will be made for tak- 
ing its Schenectady property off its hands. It is sur- 
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mised that this will be accomplished through the New 
York Central Railroad, which may find a use for it. The 
connection of the Vanderbilts with both the General 
Electric andthe Niagara Falls companits might make 
this possible. 

& X * 


Methods of the Carbon Trust. 


ELxOrRTIOrr has already expressed its views 
with clearness and emphasis upon the situation 
of the various companies manufacturing electric 
light carbons in this country. 

There can be no doubt in the mind of any 
consumer who gives the matter careful thought 
that the success of the National Carbon Com- 
pany of Cleveland (the Carbon Trust) in their 
proposed plan of bottling up the entire business 
would be detrimental to the best interests of the 
community. The ideas of business put into 
practice by the managers of this Trust are almost 
identical with those of the G. E. Company, with 
which they are intimately connected. They will 
not tolerate competition if they can prevent it, 
and they hesitate at nothing that will operate to 
their supposed advantage. This similarity is 
natural. An inspection of the stock list of the 
Carbon Trust shows the same names exactly as 
the list of men who were instrumental in forming 
the G. E. Company. The two concerns are 
closely allied, and the reasons which would im- 
pel a station manager to withhold his patronage 
from the G. E. Company would be equally potent 
in regard to the Carbon Trust. 

G. E. salesmen thronghout the country have 
taken a hand in the carbon fight, and are trying 
wherever possible to sell Trust carbons. 

At Minneapolis the General Electric Company 
sold a lot of apparatus at a very low figure, just 
about cost, and three carloads of arc light car- 
bons at a fair price. At Paterson, N. J., they 
sold the local Edison Company a lot of central 
station apparatus and carbons sufficient to run 
the company for a yearor more on about the 
same basis. This means that the G. E. manage- 
ment (or that part of it under the hat of Mr. 
Coffin) will sacrifice G. E. profits in order to 
make profits for the Carbon Trust, in which Mr. 
Coffin is a large stockholder. 

The same fraudulent scheme of bidding is re- 
sorted to by the carbon people that made the 
T.-H. and G. E. Companies so malodorous. Pur- 
chasers who suppose there is any competition 
between the Brush, National, Standard, G. E. or 
T.-H. companies are very much mistaken. There 
is nothing of the kind; it is fiat misrepresentation. 

Some time ago the city of Jacksonville, Fla., 
asked for bids on arc lighting carbons and the 
following were the results: 


Brush Carbon Company $12.00 per M 
National t 5 11.00 per M 
Standard * 9.00 per M 
Boulton Crown Carbon Company. 8.75 per M 
General Elec. 8 se 8.25 per M 
Washington 1 nf 7.65 per M 
American st 7.58 per M 


In the above bidding, if it had been found that 
the independent companies were the highest bid- 
ders the bids of the National, Standard and other 
Trust companies would have been withdrawn, 
leaving the contract to the highest Trust bidder. 
Of course the G. E. Company must supply 
National carbons. 

It is well for large purchasers to give this mat- 
ter careful consideration. The system of bidding 
is little better than a bunco game. 

The Carbon Trust must stand on its own 
bottom. 

& „ * 
Wheeler Gets the Atlantic Trust Company. 


(From the Milwaukee Journal.) 


George B. Wheeler, of Eau Claire, receiver for the Eau 
Claire Street Railway Light and Power Company, is now 
in possession of the Atlantic Trust Company of New 
York, having foreclosed its mortgage of $400,000. 

Mr. Wheeler must have taken possession by 


proxy, as the old officers are still on deck. 
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She’s Turned West by South. 


In our last issue we printed an article on the 
performance of the Tesla motor which was illus- 
trated by curves obtained from a 50 H. P. ma- 
chine, showing the true H.P. expended, the appar- 
1ent H. P. expended, apparent and true efficien- 
cies, power factor and drop in speed. It was 
altogether a rather remarkable performance, but 
one of our friends who is well posted in direct 
current machinery, but evidently not up in 
alternating current motors, writes this kindly 
advice. We withhold the name of the gentle- 
man through respect for his feelings, but the 
trunnions of our Searchlight being well greased, 
we follow his advice and turn it west by south ”: 


To the Editor of ELECTRICITY. 

I judge from the article in your paper of this week, 
giving some very interesting data on a 50 R. P. two-phase 
motor operating in the Westinghouse shops at Pittsburg, 
that you are paving the way for a libel suit in a new 
direction. 

If a statement that a modern 50 B. r. motor of any 
make, when running unloaded, takes only 18 apparent 
H. P., OF 36 per cent. of the full load output,” 1s not a libel, 
it represents a condition of inefficiency which I hardly 
think any of our polyphase friends would care to have 
you publicly admit. 

Surely you should not take the editors of the Electrical 
World and Electrical Engineer to task for reporting on a 
salt water pipe line between Niagara Falls and Buffalo as 
& proposed electrical conductor between these two points, 
when you report on such a motor as it is proposed to use 
at the Buffalo end of this power transmission, which 
requires 86 per cent. of its full load output to run it 
empty or uploaded. At this rate, we may expect to read 
soon in your columns the statement tnat it is estimated 
that it will require the full capacity of one of the largest 
dy namos installed at Niagara Falls to furnish sufficient 
energy in Buffalo to operate a fan outfit to keep the files 
off Brother Huntley, though 1 believe it is reported that 
there are no visible animalcule# on Huntley. 

Will you please letzus know in your next issue, Mr. 
Editor (giving also an arrangement plan if entirely con- 
venient), the tools operated (size, type and make), and 
length and sizes of shafting between this 50 H. r. motor 
and the tools. 

If the trunnions on your “Searchlight” are not rasty, 
just head her about west by south from No.6 Park Place, 
and give us the information asked for in the foregoing 
paragraph. 

You have on more than one occasion honored me bya 
request for an article on Electric Power for your paper. 
Favor your many interested readers with the information 
and diagram asked for, and you will soon thereafter have 
an article on Electric Power from S 

We refer our correspondent to the diagram 
published on page 243 as fulfilling his request, 
and now bespeak an early contribution from hig 
pen, suggesting that it be on electric power as 
transmitted by direct current. 


N NK * 


Tue G. E. Company use their wonted bad judg- 
ment in bribing employees to get information as 
to the business of their competitors. If they 
will only make their wants known to ELEC- 
TRICITY we will tell them in our columns any- 
thing they have a right to know about any com- 
pany in the United States. And ELEOTRICITY ~ 
has never paid one dollar to obtain information 
surreptitiously. 


x * 


CHARGES of attempted bribery of inspectors 
and various other acts of corruption are now 
being openly discussed in insurance circles in 
this city. If the fight between the old Board of 
Underwriters and the Bureau of Electrical In- 
epection gets hot enough, considerable rascality 
will no doubt be uncovered and an improvement 


in methods will result. 


* * * 
“AN EXPLANATION DEMANDED. 


But Criminais Do Not Usually Explain Their Crimes. 


(From the Boston Standard.) 


The public, as well as common decency, demands of the 
directors and officers of the General Electric answers to 
these absolute and direct charges by ELECTRICITY of 
fraud, swindle and corruption. hey must answer and 
defend themselves against these criminal charges of 
wrong doing and rascality, or else it must be taken for 
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granted that the charges are absolutely true. Silence no 
longer fits or shelters the directors and officers of an 
honest concern.. Every sensible man must consider these 
charges to be correct until the directors prove them to be 
otherwise. 

I believe that ELEOTRIOLTY is correct, and that Dr. 
Greene, its able and accomplished editor, deserves a mon- 
ument of bronze for exposing the doings of a vile set of 
menipulators, who have caused the people of Boston and 
New England to lose so many millions. 

The country owes ELECTRICITY profound gratitude for 
its masterly expose of corruption. 


* & ** 


G. E. FINANOING METHODS APPLIED 
AT LONESOMEBURG. 


The manager-purchasing agent-secretary -treas- 
urer-chief lineman-superintendent of the Lone- 
someburg Electric Light, Heat and Power Com- 
pany sat on an empty wire reel at the pine desk 
in the corner of the corrugated iron power house. 
The 4,000-hour lamp above his head burned at 
19.9 watts per each of its 7 candles, casting a 
mellow light on the troubled multi-official. His 
brain revolved 999 r. p. m., cutting 1,000,000,000,- 
000 lines of thought per second. Before him lay 
the unbalanced balance sheet of the year’s busi- 
ness. The stockholders were to hold their an- 
nual meeting on the morrow and a good show- 
ing was expected by them. Figured as it might 
be, or had been for weeks past, there remained 
deficit of $48.98. How to convert that into a 
profit the perplexed financier knew not. 

The engineer-fireman-dynamo-tender-watch- 
man had fallen asleep on a bale of waste half an 
hour before. The Lonesomeburg Stove Foundry 
and Plow Company’s Monkey Wrench Variable 
Speed engine sped away at a 150-294 gait, deliver- 
ing from 8 to 80 m. P. to the 800 light alternator. 
Just as the manager's multi-lobed brain reached 
the point of complete thought saturation the bar- 
tender at the Chalkdowne Hotel turned the 
switch on the three 50 O. P. lamps in the bar. At 
that instant the needlo of the voltmeter on the 
station switchboard flew up against the case and 
stuck fast at 130 volts. The lamp above the 
manager’s head glared at him witha Welsbachian 
glare. He started as if shocked from an Earth 
Magneto and an Electropoise coupled in parallel. 
Suddenly his eye rested on a copy of the third 
annual report of the General Electric Company. 
With an eagerness born of despair he snatched 
the pamphlet up and hastily scanned its pages. 
When he reached the column of available as- 
sets” his attention was riveted for a moment by 
the item: Fort Wayne Electric Company, 
$1,187,555.” He read ita second time, then with 
an above c. P. glow illuminating his face he 
jumped to his feet, exclaiming : 

IJ have it. Dll just credit earnings with that 
bill of Jim Suttle’s, which was ‘ dead horse’ even 
before the sheriff sold him out. It was carried 
on the books for two years, then dropped as 
n. g., but I guess I can ring it in here and show 
the stockholders that we’ve made $3.08 instead of 
having lost $48.93 during the year.” 


Obituary—A. M. Wellington. 


Mr. A. M. Wellington, the well-known civil 
engineer, and one of the editors of the Engineer- 
ing News, died of heart failure in New York 
City on Thursday evening, May 16. Mr. Welling- 
ton wasborn at Waltham, Mass., December, 1847. 
His education was that of the civil engineer, and 
for twenty years he followed his profession, de- 
voting his attention chiefly to railroad work, 
After a very wide experience in this line in 
this country, he was in 1881 made chief engi- 
neer of the Mexican Central Railroad, after- 
wards becoming assistant general manager of 
the same road and chief engineer of the Inter- 
oceanic Railway from Vera Cruz to the City of 
Mexico and the Pacific Coast. 

Asa result of his wide experience in railway 
location, he published in 1877 a treatise on the 
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subject which attained a wide popularity. In 
1885 he turned his attention to technical jour- 
nalism, and after two years’ service as an editor 
of the Railroad Gazette became in 1887 one of 
the editors-in-chief and proprietors of the Engi- 
neering News, which latter position he occupied 
until his death. 

He was a member of the American Society of 
Civil Engineers, the American Society of Me- 
chanical Engineers, the Canadian Society of Civil 
Engineers, the British Institution of Civil Engi- 
neers, and the Engineers’ Club of New York 
City, and contributed many important papers to 
the published Transactions of these societies. 

Mr. Wellington was a man of original mold, 
an inventor in the line of applied thermo-dynam- 
ics, and an authority upon the subjects which 
he made his specialties. As a writer he was clear 
and trenchant, and the engineering profession as 
well as technical journalism has sustained in 
his death a loss which will be keenly felt. 

His wife and daughter survive him and will 
receive the heartfelt sympathy of his very wide 
circle of professional and personal friends. 


Bribing Young Men To Steal. 
The G. E. Company Again Caught in a Crim- 
inal Conspiracy. 


Paying Westinghouse Employees for Confidential Infor- 
mation. 


Proof has been secured of another attempt of 
the G. E. Company to obtain information from 
the Westinghouse works by bribery. The 
disgraceful plot differs from the blue-print steal 
only in scope and detail. In principle both are the 
same, 

Among the correspondence which has been 
turned over to the Westinghouse officials are the 
following: 

(From E. D. Mullen to E. G. Waters.) 

Dear Sir: Schenectady office has written us desiring us 
to find out in any manner possible,even approximately, 
what the present output of the Westinghouse factory Is, 
say the number of street railway motors, number of alter- 
nating lighting machines, etc., that are turned out each 
week or each month. They are very desirous of getting 
some idea of how much business the Westinghouse Com- 
pany is doing in this direction. 

I wish you would kindly take up the matter promptly 
and energetically, and use every means within your power 
to secure said information, sending it here as soon as you 
are able. (Signed) E. D. MULLEN. 


Dear Sir: I am glad to have gotten the information 
contained in your letter of the 18th, regarding the output 
of the Westinghouse factory and trouble with their men. 
You have started well, and if you can continue in like 
strain it will be a matter of a great deal of satisfactory 
information. (Signed) E. D. MULLEN. 


Dear Sir: I have your favor of the 18th, giving a very 
complete report on the output of the Westinghouse fac- 
tory. I trust the same Is reliable, and it is no doubt as 
thorough as it was possible to obtain. You will be justi- 
fled in including the $25 in your expense sheets. 

(Signed) E. D. MULLEN. 


(From the Go-Between.) 

Then comes this important letter, dated New Hotel 
Mahaney,” Untontown, April 25, and addressed to Mr. 
Waters : 

„Mr. Van Cleve spoke to me before leaving the city 
about his fee forsecuring the Westinghouse data. I told 
him we would send him a draft for it at once. Will you 
please mail him a draft for $25, and send me the receipt, 
which I will sign, as he does not want his name to appear 
On our records; also please send him his letter, and the 
original list, so that he can destroy it. Address it John 
M. Van Cleve, Wilkinsburg, Pa. 

„Fours very truly, 
“ WILLIAM S. BEATTY. 

„P. 8.—I inclose herewith Allegheny Traction Company 
pass to power house. Please pardon my negligence for 
not returning it before. B.” 

Mr. Mallen, named above, is the manager of 
the G. E. Company's Philadelphia office, and 
Mr. Waters holds the same position at Pittsburg. 

COPIES OF RECEIPTS. 

In connection with this letter the Westing- 

house people have a copy of areceipt signed J. 


M. Van Cleve, dated May 4, reading that he had 
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received $25 from W. 8. Beatty for services ren- 
dered. They also have a copy of a receipt dated 
May --, signed W. S. Beatty, acknowledging that 
he had received from the General Electric Com- 
pany $25 for payment to J. M. Van Cleve. 

In the blue-print steal it is on record that Mr. 
Coffin himself was cognizant of the whole trans- 
action. 

In this matter it is different. Mr. J. P. Ord, 
Mr. Edward Olark or Mr. Henry W. Darling 
must have been aware what the money was paid 
for. Itis time for these gentlemen to explain. 

The transaction of itself is of slight impor- 
tance, but coming at this time it shows clearly 
that there must be no cessation in the warfare 
against the corrupt management of the G. E. 
Company. That management is actuated by the 
same motives as it was two years ago, and has no 
more conscience. 

Starting into business with a charter procured 
by bribery, bribery has been the watchword ever 
since. Dishonesty and thievery have been so 
common, from the heads of the company, down 
that proficiency in roguery has been accepted by 
the employees as a sure way of getting promo- 
tion. 

When a travelling - bag full of stolen blue - prints 
arrived at the G. E. office in the former ease, the 
young man who disgraced himself and ran the 
risk of going to the penitentiary to save Mr. 
Coffin from a like fate, called in office boys and 
officers of the company alike to inspect the con- 
tents of the bag and glory with him in the great 
coup. 

Doubtless Mr. Mullen has received congratu- 
lations from his superiors for his part in this 
later conspiracy. 

If the Westinghouse Company does its full 
duty to the public it will bring some of these ras- 
cals to trial. 


Personal. 


Mr. Charles D. Shain left New York on 
Friday to spend a week in Chicago. 


Mr. S. A. Douglass has gone on a hurried trip 
to Cleveland, Detroit and Toronto. 


Mr. L. A. Ferguson, purchasing agent of the 
Chicago Edison Company, was in the city last 
week. 

Mr. C. E. Stump, late of the Street Railway 
Gazette, will sail for England this week, to be 
gone two or three months. 

Mr. Frank Mason, superintendent of the 
Brooklyn city service, sails on the same 
steamer in company with Mr. Stump. 

Mr. Eugene Phillips, of Providence, was in 
New York last week to attend a meeting of the 
leading wire manufacturers. 

Among our out-of-town visitors this week have 
been Mr. 8. M. Hamill and Col. L. H. Rogers, of 
the Brush Company, Cleveland. 

Mr. P. H. Alexander, who has been confined 
to his bed for some weeks, has gone on a vaca- 
tion of a few weeks to recuperate. 

Mr. Charles A. Merritt, of Birmingham, Ala., 
is in the city and will endeavor to make arrange- 
ments for the manufacture of his new incandes- 
cent lamp. 

Mr. Jamas W. Godfrey recently returned from 
a successful hunting expedition. Mr. Godfrey 
expects to sail for Southampton in a few weeks 
to meet his family, who are now abroad. 

Mr. Gilbert Wilkes, who is well remembered 
here through his connection with the Edison 
General Company, is now doing a good business 
as consulting engineer in the city of Detroit. 
He has recently been in New York on business. 

Col. H. C. Adams has taken charge of the New 
York offices of the Ft. Wayne Electric Corpora- 
tion. It is understood that Mr. McDonald's 
outside interests are taking more and more of his 
attention, and that he wants to be relieved as far 
as possible of the active management of the Cor- 
poration’s affairs. 
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THE STATUS OF THE GAS ENGINE. 


— — 


A Statement and Discussion of the Subject Before the 
American Society of Mechanical Engineers at Their 
Monthly Meeting April 10, 1895. 

The subject of the gas engine, which has been 
so fully treated in these columns from time to 
time and is attracting such wide attention among 
central station men as likely to assume impor- 
tance in their future practice, warrants us in re- 
producing with considerable fulness the interest- 
ing discussion which took place on the date 
named: 

Mr. Reeve—Mr. Chairman and gentlemen: 
The subject before the meeting to-night is the 
present status of the gas engine, and, as I under- 
stand, my sole duty here this evening is to state 
the case for discussion. 

The status of the gas engine, as the status of 
every other thing whatever in the world, de- 
pends entirely upon the surrounding conditions. 
A plant exists merely because the sun shines and 
the seed has been planted. Unless the sur- 
rounding conditions are favorable the plant 
cannot exist, and the amount of its growth and 
the character of its growth depend entirely on 
the surrounding conditions. The gas engine 
follows this general law, in that its status to-day 
is what it has been forced to be and what it has 
been allowed to be by the general commercial 
and engineering conditions of the world. The 
status of the gas engine, therefore, is the status 
of the power question of the world, and the 
importance which the gas engine takes in the 
field depends as much upon the condition of 
other forms of power as it does upon the condi- 
tion of the gas engine itself. Now practically 
all other power that is in use is steam power. I 
do not mean in saying this to lose sight of the 
tremendous amount of water power that is in 
use in this country or the world to-day. But 
water power is restricted to certain localities and 
the gas engine is not. It comes into competition 
only with those forms of power which are appli- 
cable to almost any locality or set of conditions; 
and, aside from gas power, steam power is al- 
most the only other occupant of that class of 
prime movers. 

The condition of steam power engineering has 
very rapidly altered during the past few years, at 
any rate within the past ten or fifteen years. The 
steam engine started off as the forerunner really 
of the factory. Perhaps the factory started first 
on water power. But practically the factory and 
the steam engine grew up together; and the idea 
that we, nearly all of us, have carried in our 
minds of a commercial manufacturing plant 
driven by any power was a set of tools driven by 
a central motor through the medium of a line of 
shafting and a number of belts. That scheme of 
industrial works grew in size and importance 
until it had reached tremendous proportions, and 
in certain lines of industry it still survives and 
will continue to survive in the future in still 
larger sizes and on still more important a scale. 
But for the vast majority of industries, those 
species of manufacturing which involve a varied 
number of processes and departments and in- 
volve the production of a comparatively complex 
commodity—such, for instance, as the building 
of steamships or rail way curs, or the complicated 
machines involving wood work and irou work and 
steel forging work, and all that sort of thing—the 
modern factory is a collection of factories. The 
various factories may be merely departments, 
merely various rooms in one building or on one 
floor. But at any rate the factory now consists 
of a large number of departments, and those de- 
partments are quite distinct. They often run en- 
tirely independently, have separate foremen or 
superintendents, run different hours and have 
different classes of labor. In some, labor is a 


small item and power is larger. In others, power 
is a small item and labor is the principal feature. 
All these varied conditions make it almost impos- 
sible for such an establishment to be driven by 
one central prime mover. In the first place, dis- 
tance of transmission comesin and consequent 
losses. In the second place come in varying 
conditions. Every engineer knows that no piece 
of apparatus can work well under varying con- 
ditions. We have therefore seen grow up in the 
last few years the modern industrial works in 


which the power has to be transmitted quite a 


distance and subdivided among a large number 
of different sorts of tools. This, of course. was 
first attempted by shafting and belting or by rope 
drives. Butitis evident that the loss by trans- 
mission in all these various transitions and dis- 
tances of transmission are very great. Conse- 
quently we have seen othöf schemes tried. First 
came the subdivision of the steam engine itself 
into a large number of units, and we have only 
to look about us in our large factories to see 
steam-driven plants where the power is furnished 
from the central boiler plant to anywhere from 
ten or a dozen to seventy different engines scat- 
tered all over the works—sometimes twenty or 
more in one room. Sometimes the losses in 
steam transmission are under average conditions 
less than for shafting and belting. Of course no 
cast-iron rule can be given for all conditions. 
But the subdivided steam plant has come in to 
stay. Of later years, superseding the subdivided 
steam plant, came in first compressed air and 
then electrical transmission and subdivision of 
power. 

I have given this resumé of the changes of the 
power qnestion to show that the problem of the 
present is economical transmission of power, not 
economical development of power. Of course 
economical development at the original point of 
production is of great importance, but it is vastly 
more important to transmit it economically, be- 
cause the losses in transmission can easily exceed 
the largest losses possible in production. 

Now, those of you who have spent any time on 
the problem of the subdivision of power or its 
transmission have seen that none of the systems 
heretofore provided satisfy the question. They 
all involve tremendous losses in transmission. 
They all involve heavy first cost, heavy expendi- 
ture for generating plant, transmission plant and 
redeveloping plant at the other end. For in- 
stance, in electrical transmission, if your total 
works need a thousand horse-power, besides your 
thousand horse-power of boilers you must follow 
with a thousand horse-power of steam engine, a 
thousand horse-power generator, your mains for 
carrying the electric power, and then on top of 
that a thousand horse power of motors. That is, 
of course, losing sight of all small factors and 
percentages of loss. Now the present status of 
gas power in this country or any other, and also 
of its immediate promise for the future, depends 
upon this statement of the problem in this part— 
that gas power cffersthe ideal solution for the 
subdivision and transmission of power, the me- 
chanical] difficulties for the time being lost sight 
of. In other words, let us suppose that a large 
industrial plant, requiring say 1,000 m. P., sub- 
divided into say 50 different units,which are util- 
ized at various pointsin different buildings on 
different floors at different speeds for different 
hours during the day, under different conditions 
of varying and steady load—suppose thatin such 
a plant as that we install a 1,000 H. P. gas gener- 
ator or its equivalent, and then lead from it or 
from the hulaer to a large number of gas engines 
large central gas mains—it is evident that the 
first cost is away below that of any system with 
the possible exception of the subdivided steam 
plant, where our boiler plant corresponds to our 
generating plant, our steam mains to our gas 


pipes, and our steam engines to our gas engines. 
But there is one big advantage which a gas plant 
has over a steam subdivided plant in point of 
operation, and that is that in the steam sub- 
divided plant, no matter how large a proportion 
of the load be off, the central generating plant 
must be run, and the fixed charges of running 
cannot be altered. Steam must be kept up, the 
boilers must be kept hot, the stack, if there be 
one, must be kept hot, and the labor must be 
there to take care of the whole matter. I have 
myself tested one factory in which for a large 
proportion of each day the efficiency for the 
transmission of the power between the boiler 
plant and the work was 5 per cent., simply be- 
cause they had to keep the whole plant going in 
order to move one small department. With the 
gas plant that entirely disappears. Your gas 
generator works for a certain number of hours a 
day on whatever load or capacity is best suited to 
produce maximum economy, and as we all know 
there is only one point in capacity in which any 
apparatus can work at minimum economy. Dur- 
ing those certain number of hours aday the 
generator makes gas and stores it in the holder. 
The generating plant is entirely unconscious of 
the consumption of power provided it be large 
enough to fulfil all demands. The consumers 
of power, the foremen of different departments, 
are as unconscious as is the generating plant of 
the consumption of power. They simply know 
that all they have to do is to turn on their gas 
and start their engine. They may run twenty- 
four hours in a day while the gas generator runs 
eight, provided the total maximum production of 
the gas generator is large enough to cover the 
whole output of power. The comparison between 
such a gas plant and any plant relying upon 
transmission and subdivision of power, by com- 
pressed air or by electricity, or by any scheme 
wherein the power is first developed by the 
steam engine and then converted into another 
form and then converted back again— a com- 
parison between the gas power plant and any 
such plant as that is really hardly possible from 
the economical standpoint. Tbe operation of 
any such gas plant would be incomparably more 
economical than that of the compressed air or 
the electrical or the hydraulic system of trans- 
mission of power. 

You will notice that I have entirely left out of 
the question the mechanical side of it, which I 
purposely wished to do. But for the merely 
commercial side there is an absolutely unlimited 
field for the development of power and its trans- 
mission and subdivision in industrial works by 
means of the gas generator and the gas engine. 

The next big argument for any plant of that 
sort for division of power is that in every indus- 
trial works—the supply of power or steam—the 
supply of power is made to correlate with the 
other portions of the work. To be more plain, 
perhaps, in nearly all of our large textile mills 
in New England, and in a great many other 
forms of industry, the steam is used as much, 
and sometimes more, for heating purposes and 
boiling and dyeing than it is for power. In 
fact the big promoter of steam power in New 
England, where it has proved an indispensable 
auxiliary of water power, is the fact that the 
steam had to be had anyhow. That is true also 
of compressed air plants. There are a great 
many formsof factory where compressed air is 
indispensable for blowing, furnishing draft, 
cleaning and innumerable purposes to which it 
can be applied, and in a great many plants com- 
press:d air is used to transmit and subdivide 
power where no other system would be tolerated, 
simply because the compressed air has to be 
there any way, and the compressed air mains 
have got to be there, and they might a great 
deal better use it for power. The same thing 
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applies to electricity. Those factories relying 
on the electric current entirely for light may 
often bring the power question into an entirely 
secondary importance compared with light. If 
they have got to have their central engines and 
generators and mains for the production and 
distribution of light, and if they need light more 
than power, then of course the electrical trane- 
mission of power is the thing, without any re- 
gard to the general arguments against. But this 
same factor of the correlation of the system of 
transmission of power and the system of trans- 
mission of other forms of energy needed in the 
works applies also to gas. In fact the gas pro- 
ducer has reached its present state of perfection 
largely owing to the fact that gas is the most 
economical form of fuel for a large number of 
industrial devices— metallurgical, for glass works, 
and for a large number of sorts of cooking and 
heating and baking, where exact temperatures 
and exact control of temperatures have to be had. 
In all these plants the power may again become 
secondary to other purposes in the factory; and 
in thuse plants where generators have already 
been installed for the purpose of supplying fuel 
gas, the gas engine follows asa natural sequence. 

The reply to this side of the discussion—and 
you will remember that Iam merely stating the 
discussion—the reply to this side of the discus- 
sion is that the mechanical difficulties have not 
yet been overcome; that the gas engine to-day, 
after having had speut on it the best energy, or of 
the best energy, in the line of mechanical engi- 
neering which the world has been able to pro- 
duce for some thirty years, is still more crude in 
a great many mechanical features than was the 
steam engine of a century ago. It is still very 
heavy. In nearly all of the devices only one im- 
pulse is received by the fly- wheels for every two 
revolutions; in the case of the single acting en- 
gines only oue is received; so that the fly-wheels 
areheavy. The regulation, as a rule, is accom- 
plished by simply dropping out a certain pro- 
portion of the impulses instead of varying their 
strength; and the necessity for the ignition of 
the charge in a minute fraction of a second has 
led until very recently to extreme uncertainty in 
the matter of ignition and also on the question 
of perfection of combustion. That last is not so 
marked a feature, because even with poor com- 
bustion the gas engine is an exceedingly eco- 
nomical prime mover. But the mechanical diffi- 
culties atill stand in the way of the accession of 
the gas engine to the proper field in which it be- 
longs—that 13, the universal factor for the pro- 
duction and transmission and subdivision of 
power in industrial works. 

At the risk of being considered rather superfi- 
cial in skimming over this subject, I will take 
one step into the future and say that while gas 
engines have hitherto been almost entirely run 
with illuminating gas, yet already there has been 
considerable done in the way of supplying gas 
engines with special producer gas from special 
producers built just for that purpose. There has 
also come upon the field I will just mention it 
the incandescent gas burner, that has just begun 
to attract wide attention as being an established 
fact. These two coupled together — first that the 
gas engine can be run much more economically 
upon producer gas, not illuminating gas, than it 
can upon illuminating gas, and second that there 
is a means attained of producing illumination by 
a non-luminous gas—lead us to the surmise— 
perhaps I should not state it as a surmise, I will 
state it as a hypothesis, which I hope to hear dis- 
cussed—that the near future will see the distribu- 
tion of energy—all energy—which is derived 
from coal in the form of a non-luminous cheaply- 
produced fuel gas—that this gas will be relied on 
entirely for power, for lighting where gas light- 
ing at all is permissible, and where it is not, 


where the electric light is needed, that electric 
light will be produced through the medium of 
gas engines, and that this same gas will be used 
for all sorts of fuel and heating purposes—heat- 
ing, domestic heating and cooking, and indus- 
trial heating of all sorts. 

I have tried to make as brief a statement as I 


could of the gas engine problem as it appears to 
me to-day, not on the basis of the condition of 
the gas engine itself, but as a statement of its 
possibilities, the demands which are going to be 
made upon it in the near future, and what the 
near future may bring forth in the way of a pow- 
erful auxiliary to aid in the adoption of the gas 
engine as the universal prime mover. 


THE UTILIZATION OF ELECTRICAL 
ENERGY FOR COOKING AND HEAT- 
ING PUBRPOSES.—II.* 


BY R. E. B. CROMPTON, 

President of the Institution of Electrical Engineers. 

By means of the platinum thermometer already 
described we have been able to measure with a 
high degree of accuracy the amount of electrical 
energy that is required for various forms of 
heating and cooking apparatus, and the following 
four tables give a fair idea of the cost of heating 
surfaces required—first for roasting or baking or 
frying. The second table gives the cost of heating 
surfaces toa lower temperature such as is re- 
quired for warming the air of a room or for air- 
ing linen or similar purposes. Tables III and 
IV give the cost of the energy required for boil- 
ing water in small quantities, and are interesting 
as they show that in case we are using elec- 
tricity in the manner in which it compares least 
favorably with solid fuel, i. e., for the boiling of 
water, we cap, with an ordinary electrical kettle, 
switch on the current and obtain a cup of tea at 
a cost of less than a farthing for a single cup, or 
half a farthing per cup if several are required. 


TaBLR I.— Showing energy required to raise a 
heater plate from 50° F. to 400° F. in half an 


hour. 
Energy in 
B. O. T. units. | Cost at 4d. Tem perature, 
Time. 1,000 watt per unit. | F Fah. scale. 
hours. 
0 0 0 50 de 

10 min. 0.116 0.16d. 257 deg 
14 min. 0.164 0.67d. 322 deg 
21 min. 0.248 1.0d. | 357 deg 
30 min. | 0.404 1 61d. | 400 deg 


TABLE II.—Shows the energy required for a 
radiator plate, such as we use for heating the 
air of a room. 


Energy in Cost at 4d. | Temperature, 
Time. B. O. T. units. per unit. Fah. scale. 
0 0 0 50 deg 
10 min. 0.091 0. 364d. 171 deg 
30 win. 0.277 1. 1d. 240 deg 
40 min. 0.350 1.4d. 257 deg 
50 min. 0.430 | 172d. 261 deg 
60 min. 0.500 


| 2.0d. 264 deg. 


TABLE III.—Shows the energy required for 
boiliny one pound of water in a tea-table 
kettle. 


| I 
Temperature, 


| Energy in Cost at 4d. 

Time. Meee ae O. T. units. | per unit. | Fah. scale. 
0 0 50 deg. 

10 lie 0.075 0.32d. 212 deg. 


TABLE IV.— Shows energy required by a smaller 
kettle containing three-quarter pound of 
water, i. e., sufficient for two cups of tea. 


Ti Energy in Cost at 4d. | Temperature, 

me. B. O. J. units. | per unit. Fah. scale. 
0 0 0 50 deg. 

12 mlu. 0.051 0.2d 212 deg. 


Lecture delivered before the Society of Arts, London, 
Eng., on Wednesday evening, April 21th, 1895. 


Although these tables show the amount and 
oost of electrical energy required to raise various 
kinds of heating surfaces to a certain tempera- 
ture, something more than this is necessary to 
enable you to form an opinion of the value of 
heating and cooking by electricity from the 
point of view of economy. 

When the subject is first mentioned even toa 
skilled engineer, his first idea is that in almost 
every case electric heating must be too expensive 
to become general; he knows the wastefulness of 
steam generating plants is such that not more 
than six per cent. of the heat energy in the fuel 
can be distributed to the consumer in the form 
of electrical energy, and he is not to be blamed 
if he concludes from this that there is no chance 
of using the re-converted heat from this energy 
in competition with the heat which the consumer 
can obtain direct from burning the fuel itself. 
But the fact is that all these opinions are based 
on an insufficient knowledge of the economy—or 
rather extraordinary want of economy—of cook- 
ing as carried on at present by the ordinary 
kitchen grate. Now that we can actually meas- 
ure the heat that is required to carry on cooking 
operations, we are astonished at the smallness of 
the results obtained by present methods. The 
percentage of the heat units of the coal burnt in 
our kitchens which is actaally utilized in cook- 
ing the food is in all private houses and in most 
hotels and clubs so ridiculously small that I 
should hardly be believed if I quoted you 
the figures which we have obtained; it is not too 
much to say that in many cases not more than 
two per cent. is utilized. This enormous waste 
is due to the fact that, with the sole exception of 
boiling and stewing, all the remaining operations 
of cookery depend on the radiation of heat to the 
substance to be cooked. Take, for instance, the 
process of’grilling a chop—consider how much 
coke has to be burnt before a bed of glowing 
coke fit for the purpose is obtained, and after the 
clear grilling fire is in order consider that sev- 
enty per cent. goes up the chimney, sixteen per 
cent. is radiated into the room or employed in 
roasting the cook—male or female as the case may 
be—it is not difficult to understand that the chop 
itself does not receive more than two per cent. of 
the total heat units. On the other hand, with a 
properly arranged griller heated by electrical 
means fully sixty-five per cent. of the heat 
energy in the electricity is utilized in the meat 
Take again the case of the ordinary oven at- 
tached to the kitchen of a small private house 
the oven may be used on an average three hours 
a day, but if solid fuel is used the oven must be 
heated continuously from the time that the 
kitchen fire is alight in the morning until late at 
night, so that in this case the total heat usefully 
radiated from the sides of the oven to bake and 
roast or brown the food within it generally 
amounts to a very trifling percentage of the fuel 
used. 

The comparison with gas cooking, although 
not so striking as when solid fuel is used, is still 
very favorable to electricity, for although in the 
case of the gas oven considerable economy re- 
sults from the gas being used only at the time 
that the oven is required for cooking, yet in this 
case the heat is communicated to the food by 
radiation from gas flames so that it is necessary 
that a current of air must continuously pass 
through the oven in order to ventilate it and. 
carry away the products of combustion. This 
ventilating current also carries away with it at 
least eighty per cent. of the heat units ob- 
tained by burning the gas. 

The electrical oven consists, as you see, of a 
rectangular box having double sides at bottom, 
top, back and front; the inner surfaces of the 
inner plates are the electric radiators, and the 
space between them and the outer plates is filled 
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with a non-conducting material; the door closes 
practically air-tight, no ventilating current of 
air is necessary; thus all waste of heat being pre- 
vented in this case, when the oven is filled with 
food more than ninety per cent. of the heat 
energy can be utilized, and thus although pos- 
ibly five to six per cent. only of the heat energy 
of the fuel is present in the electrical energy, 
ninety per cent. of this, or four and one-half per 
cent. of the whole energy, actually goes into the 
food, and thus the electrical oven is practically 
twice as economical as any other oven whether 
heated by solid fuel or by gas. 

Thus far I have dwelt at some length on the 
economical question : it is time to say something 
on the questions of the convenience and of the 
superior results which can be obtained by 
electrical means. 

I have already spoken of the large loss by 
radiation which occurs when solid fuel is used, 
or to a less extent when gas fuel is used. This 
has the great inconvenience of injuring the 
quality of food that is being prepared in the 
kitchen, of keeping the cooks in a heated and 
unpleasant perspiring condition, and I might 
enlarge considerably on this point. An electri- 
cally-worked kitchen may be kept as cool as a 
dairy if it be desired, and the effects on the 
quality of the cooking, and on the health and 
tempers of the staff, must be experienced before 
it can be fully appreciated. I have also men- 
tioned in the case of the gas oven the necessity 
for allowing ventilating currents of air to pass 
over the surfaces which are cooking. These cur- 
rents of air dry up and harden and take away 
the flavor of the outer portions of the meat. 
Any connoisseur can detect this in the case of 
joints cooked in a gas oven. With the electrical 
cooking, the absence of such ventilating cur- 
rents and the stillness of the air prevent the 
above-described drying and hardening action, 
the meat is found to be tender and juicy right up 
to the extreme outer surface, it is browned only 
to a sufficient extent to please the eve and the 
palate. Again, the facility for regulating the 
temperature to any degree of nicety, which we 
can give with any of the electrical cookers or 
ovens, is very highly appreciated in the higher 
walks of the culinary art. Most skilled cooks 
will tell you that it takes much experience to 
satisfactorily manage an ordinary oven so as to 
bake or brown pastry or sweetmeats, and always 
give a uniform result. When these skiJled cooks 
use electrical apparatus for the first time, they 
almost invariably say : A child could learn the 
ways of this oven in a few hours, and produce as 
good results with it with absolute certainty as 1 
could with an ordinary oven after I had known 
it and learnt its ways for years. 

All users of electric light are interested in the 
development of electric heating and cooking; 
you all of you have been told that the cost of 
electrical supply may be greatly reduced if it 
can be utilized during the daytime for other pur- 
poses in addition to lighting. Although the day 
may come, and I feel certain will come, that 
electricity will be used for power purposes 
within our homes to an extent undreamt of at 
the present time, yet such a development must 
be necessarily of slow growth, we must be edu- 
cated to the point of using power for many occu- 


pations and pursuits which have yet to be in- 


vented; but the day of electric cooking is not far 
distant. There is no reason why in a few years to 
come quitea majority of the users of electric 
light will do all cooking operations of the nature 
of roasting, baking, stewing, frying. by electri- 
cal means, perhaps still employing solid fuel for 
boiling purposes only, and this in connection 
with a suitable furnace for supplying the whole 
of the hot water required for a household. 

Time does not allow us to go into very many in- 
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teresting matters connected with electric welding, 
brazing, soldering, roasting of ores, drying of 
paints, and many other industrial operations in 
which electrical heating can be advantageously 
employed. Iam also unable to do more than 
state the bare fact that the managers of several 
theaters, notably the Vaudeville, have found that 
electric radiators form a most convenient, safe 
and economical method of heating the auditorium 
of atheater. During the Jate severe frost these 
radiators were found to be a great convenience 
in large shop fronts to prevent the lowering of 
the temperature and hence the freezing of the 
moisture on the plate glass which otherwise ob- 
scured the contents of the windows. 


London Notes. 


(From our London Correspondent.) 


ELECTRIO TRACTION. 

Some time ago I reported to you that the diffi- 
culties at present impeding the progress, or in- 
deed the introduction, of electrically- propelled 
conveyances for street and road traffic were 
being considered by the London Chamber of 
Commerce (Electrical Section) who were bring- 
ing the matter before the Board of Trade. 
In the House of Commons recently a member 
asked the president of the Board of Trade 
whether he intended to take any steps to allow 
vehicles propelled by stored electricity or petro- 
leum, if unobjectionable to the public, to be 
freely used in this country. Inreply, Mr. Shaw 
Lefevre said he was about to introduce a bill 
upon the subject. This information was received 
with cries of, Oh!“ and laughter, but why is 
more than I can conceive, for this is a question 
far more important than some which have been 
discussed lately. 

The year 1894 saw very little done in this 
country in the way of electric railways or tram- 
ways. The year 1895 will, however, see several 
lines completed and opened. Among these may 
be mentioned the Bristol and Kingswood elec- 
tric tramways, which will be finished in a month 
or two, the Brighton and Rottingdean Electric 
Seashore Railway, to adjoin Volk’s Electric 
Tramway on the south coast. There are several 
others which will probably be ready in 1896 or 
1897, among them being two important under- 
ground electric rail ways in London. After con- 
sidering the matter for two years and more, the 
Coventry folk have ordered plant for equipping 
with electric power their old horse tramway 
lines, which have been lying idle for nearly two 
years. There is a tramway scheme in progress 
for Dublin, one suggested between Dublin and 
Dundrum, one proposed for Halifax, a railway 
scheme on hand for Liandudro (in Wales). So 
with all these it seems we are now waking from 
our long sleep, and things will doubtless go 
ahead, though we are a long way behind the 
States in this matter. 


ENGINES FOR ELECTRIO LIGHTING WORK. 


During the last few years the question of what 
is the most suitable engine for use in central 
stations has been discussed over and over again 
in the London engineering and electrical jour- 
nals, It seems, however, that a more general 
and concentrated discussion will take place be- 
fore the Institution of Electrical Engineers as 
the outcome of a paper which will be read on 
May 9 by Mr. Mark Robinson (of Willans & 
Robinson). Inhis paper, which is very lengthy, 
Mr. Robinson deals exhaustively with many moot 
and debatable points, and judging from the inter- 
est the matter has recently excited over here and 
from rumors that are about, it seems that the 
discussion will have to claim several evenings to 
itself. Mr. Robinson’s paper is entitled On 
the Recent Development of the Single-Acting 
High-Speed Engine for Central Station Work.“ 
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THE UNDERWRITERS’ NEW RULING. 


In the subjoined interviews ELECTRICITY has 
sought to show, in the most impartial manner, 
how the action of the Fire Board is regarded by 
those interests which are most directly affected 
by the recent promulgation of the Board that a 
double-braided insulated wire—Attix wire—is a 
tube: 

Mr. J. E. Ham, manager of W. R. Brixey’s Ke- 
rite products, said: “I regard the action of the 
Board, in specifying that Attix wire shall be used 
for interior work without conduit, to be 
an unjust discrimination against all other 
wire manufacturers. They could, with as 
much propriety and as great a sense of jus- 
tice, declare that kerite wire or any other 
insulated wire could be used to the exclusion 
of allothers. Any wire manufacturer, with proper 
equipment, can make as good a wire as the Attix 
—in fact we make such a grade now for under- 
ground service or use in damp places. I shall make 
formal request of the Board to know why our 
wire shall not be permitted to be used under the 
same conditions as the Attix. 

„The wire manufacturers for years past have 
exerted every possible effort, employed all avail 
able science and skill, and expended vast sums of 
money to produce grades of insulated wire that 
would be so safe to use that the Underwriters 
themselves would be satisfied and convinced that 
their requirements had not only been fully met 
but even exceeded. That such results have been 
accomplished every one knows. To begin now & 
retrograde movement not only invites disastrous 
consequences, but threatens most seriously tc re- 
tard the higher advancement of the art as well as 
to restrict the applications of electricity. It be- 
hooves every interest connected with the electri- 
cal industry to employ all possible safeguards; 
otherwise the public will lose that conridence it 
has taken so long to gain. The consequences in 
that event can not fail to disastrously affect the 
trade.” 

Another gentleman, manager of one of the lead- 
ing wire manufacturing companies, but who does 
not desire to become officially or personally iden- 
tified with the discussion, said: I cannot con- 
ceive by what stretch of imagination, or of lan- 
guage, a braided wire can be called a tube or con- 
duit, nor can I understand what should impel the 
Board of Underwriters at this day, when all effort 
and all skill are being directed towards securing 
the very highest standard of excellence in elec- 
trical work, to take such a step backward as the 
recommendation not only implies but expressly 
states. Everybody who has bad experience in 
handling cotton yarn knows that it contains 15 
per cent. moisture even when supposed to be dry. 
When placed in proximity to damp places it ab- 
sorbs moisture to an alarming degree. To put 
two, or even three or four braids of it on a wire, 
even if the braids be treated with water-prooting 
and fire-proofing compounds to the point of com- 
plete saturation, the moisture in the cotton is not 
wholly expelled. Every one knows, too, that it 
is an immutable law of nature that material sub- 
stances deteriorate, and fire and water proofing 
compounds are no exceptions. In due course of 
time, and a comparatively short period at that, 
these outer coverings of the wire have lost prac- 
tically all of the qualities claimed for them when 
new. The result follows that your fire-proof and 
water-proof wire has become both highly inflam- 
mable and capable of absorbing moisture ina 
steadily increasing degree. To bury such a wire 
in plaster is the height of folly, to say the least. 

„These observations are not made because the 
product of a competing company has been speci- 
fied as the grade to be used for interior work, 
but are applicable to any wire similarly made by 
any company. 

Presuming that as a result of the adoption of 


this rule by the Board a fire should at any time 
or from any mysterious or unknown cause occur 
in an electrically lighted building. the insurance 
companies and public generally would lay the 
blame to the use of electric current. The insur- 
ance companies would be the first to become 
frightened and they in turn would frighten the 
people who own the buildings. What would fol- 
low? That feeling of confidence in the safety of 
electric service which it has taken long years to 
create would be so shaken that it would take years 
to restore it. The capital that is now being in- 
vested in electrical installations would be diverted 
to other channels and the trade suffer a most 
serious blow. 

»The Attix wire, or a similar grade, can be 
made by any wire manufacturer, and if the new 
rule remains in force the market will be flooded 
with wire that may be denominated in all truth- 
fulness worthless stuff.” 

The resolution of the Board is not interpreted 
alike by wire manufacturers. A high official 
connected with one of the leading companies is 
of the opinion that any wire manufacturer who 
can make the Attix tube,“ or covering, or one 
as good, can thereby produce a wire that will in 
every condition fulfill the requirements of the 
Board. This same gentleman has long con- 
tended, and remains of the same opinion yet, 
that a wire covered with a proper insulation can 
safely be buried in plaster. ‘‘ The difficulty 
here,” he said, ‘‘ lies in the inability of most 
wire manufacturers to make an insulation that 
will withstand the deteriorating influence of 
time as well as the destructive effects of damp 
plaster. In buildings where the maximum cur- 
rent consumed under any condition of service is 
below the carrying capacity of the wires, they 
can properly and safely be buried in plaster, 
provided, of course, that they are sufficiently 
well insulated. But in large office buildings, 
where the demand for current often exceeds the 
capacity of wires installed, some methcd that 
will permit the easy and quick removal and re- 
newing of wires is not only desirable but al- 
most absolutely necessary. The conduit method 
is thus far the only solution of that problem. It 
is plain that the Attix wire, with its tube of 
braid, cannot be considered a substitute for the 
conduit.“ 

By defining a braided wire to be a tube or 
conduit, the new rule of the Board virtually 
substitutes the wire for the conduit and renders 
superfluous the use of the latter. This is the in- 
terpretation of the rule by the manufacturers of 
conduit, to whom the adoption and enforcement 
of the rule means & more serious blow even 
than to the wire manufacturers. Of this class 
of interests the Interior Conduit and Insulation 
Company is the most representative. In a 
late issue of the Architects’ Electrical Bul- 
letin, published by this company, is an editorial 
statement, in which Mr. Edward H. Johnson, 
president of the company, clearly states his 
views. He says: We will readily admit that 
the Attix wire is of high grade, but that is not 
the point. Putting an extra coat of braid ona 
wire, no matter how it is applied, does not con- 
stitute a tube or cunduit, and the rules demand 
conduits. The Attix wire is one thing, not two, 
and its outermost insulation is integral with and 
inseparable from its other inaulation almost as 
much before it is put up as afterwards. Once 
slapped into the plaster, no power in the world 
could remove the copper inside without bring- 
ing away alltbe insulation; and to get at the 
wire all that covers ıt would have to be broken, 
chopped and ruined. 

“If there is one fact demonstrated in the ac- 
vance of electricity it is that the method of 
wiriug edifices by means of the system of inte- 
rior conduitiug bas done more than any other 


element to insure the success of electric lighting, 
and to make it at once convenient, safe and 
scientific. It is impossible to believe 
that electricians, architects, insurance men and 
others are about to relapse into the barbaric 
conditions of the days when a wire was buried 
haphazard in the walls and at once began a pro- 
cess of degeneration that ended in a disastrous 
fire or in its removal by chisel and pick.” 

Supplementing the above, Mr. Johnson said, in 
a conversation with a representative of ELEOTRI- 
CITY : 

„The action of the Board is not only unjust, 
but its attempt to force people to believe that a 
wire is a tube is both absurd and ridiculous. 
Why the Board should, or how it can, afford to 
form an alliance with a commercial enterprise, in 
discrimination against and to the detriment of 
other enterprises in the electrical field, needs 
some explanation on the part cf the Board be- 
fore its action can be comprehended or fully un- 
derstood. Suppose, for instance, that a layman, 
having no practical knowledge of electrical work, 
but knowing enough to distinguish a tube from 
a rod, and who contemplated erecting a build- 
ing, should inquire of the Board what he should 
use for interior wiring. Being told that Attix 
wire is a tube, he would accept the statement as 
correct, assuming, of course, that the Board had 
adopted the very latest and most improved ap- 
pliances, and he would instruct his architect to 
specify Attix tube. During the gentleman’s 
absence in Europe, we will suppose the house to 
have been built. Upon his return he finds that 
some of the circuits in the building will not 
work. He directs thatthe wires be withdrawn. 
But to do so he learns chat a tube isn’t always a 
tube. A workman with hammer and chisel digs 
out the wire and mutilates the building from 
attic to cellar. In that case I contend that the 
owner of that house has good and sufficient 
grounds for action against the Board. By its 
official promulgation it had declared a wire to be 
a tube. Upon that recommendation the owner 
had used what he presumed to be tube or con- 
duit, but which was instead a braided wire 
tightly and immovably imbedded in the plaster.” 

The electrical construction and equipment 
companies who do the interior electrical work in 
New York will not be inconvenienced by the ac- 
tion of the Board. Mr. James F. Hughes, gen- 
eral agent of the Metropolitan Electrical 
Equipment Company, as a representative of this 
interest said : 

J have the highest personal regard for the in- 
ventor of Attix wire, and am glad to know that 
after years of persistent effort Mr. Attix has 
succeeded in making a wire that has received the 
approval of the Underwriters. In so far as this 
company isconcerned, the policy heretofore exist- 
ing will be continued. In wiring buildings already 
erected we shall continue to do our work in a 
first-class manner, using such grades of the best 
material, be it wire, molding, brass or iron- 
armored conduit, as the purchasers may desire. 
In new buildings we shall be governed solely by 
the architect’s specifications. If Attix wire is 
specified we shall use it in accordance with the 
Underwriters’ rules; if molding or conduit is 
specified we shall do likewise.” 


Work for Contractors. 

The United States Treasury Department is 
inviting sealed proposals until 2 P. Mu. May 27, 
for wiring the United States building at Monroe, 
La., the court house and post office at Erie, Pa., 
the custom house at Philadelphia, Pa., and the 
United States public building at Paducah, Ky., 
fora system of electric lighting. Prospective 
bidders can obtain specifications and blank forms 


of proposals by ad lressing the custodians of the. 


above named bnildings. Proposals should be 
addressed to W. E. Curtis. Acting Secretary of 
the Treasury, Washington, D. C. 
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The Brooklyn Electrical Society. 

This enterprising association of young elec- 
tricians held its regular weekly meeting on Tues- 
day evening, May 14, in the lecture room of the 
Brooklyn Edison Electrie Light Station. Mr. 
Nelson W. Perry had been announced to lecture 
on the subject of Induction, and this opportunity 
was embraced of returning the compliment to 
the electrival section of the Brooklyn Institute 
which had invited the society some months since 
to attend one of its lectures in a body. Invita- 
tions were therefore extended to the Institute, 
and many of its members availed themselves of 
the opportunity. 

After discussing the ether and illustrating by 
means of a water analogy how waves were set up 
in this medium and by their means energy was 
radiated into space, the lecturer showed how 
these ethereal waves set electricity in motion in 
all parallel conductors with which they came in 
contact just as floating particles on the surface of 
the water were set in motion by water waves. 
This, he said, was the method by which currents 
were set up by induction. He then illustrated a 
number of very useful and novel applications of 
the principle of the Hughes induction balance. 
One of these was the location of bullets in the 
human body. Referring to theattempt to locate 
Guiteau’s bullet in Garfield’s body, the lecturer 
explained how to the ignorance and bungling of 
Garfield’s physicians was due ite failure. It 
seems that Garfield lay upon a metallic spring 
mattress on a brass bedstead and the electric 
probe located these rather than the bullet. An 
infallible instrument for detecting counterfeit 
coins was illustrated and explained and another, 
which should prove of great use to aurists, by 
which the acuteness of hearing could be most 
accurately determined. Another use suggested 
for this instrament was to determine the relative 
or absolute efficiencies of telephone instruments. 

Finally the lecturer showed the operation of 
Dr. Lodge’s coherer by which etheric waves 
set up by an induction coil spark some twenty 
feet away caused the closing of an electric circuit 
and the ringing of a bell. This was perhaps the 
first public exhibition in this country of Dr. 
Lodge’s wonderfully sensitive instrument. The 
lecturer paid the society a compliment that all of 
the apparatus used was made by one of their 
members, Mr. M. R. Rodrigues. 

At the close of the lecture Mr. Durant showed 
a number of beautiful Geissler tube effects which 
were much appreciated by those who were 
fortunate enough to be present. 


The Bryant Switch Company Enjoined. 


Judge Shipman, in the United States Circuit 
Court at Hartford, has granted a temporary in- 
junction in the suit of the Edison Electric Light 
Company against the Bryant Electric Company 
of Bridgeport. C. E. Mitchell and Richard M. 
Dyer, of New York, appeared for the complain- 
ant, and Howson & Howson for the defendant. 


Starting of the Niagara Plant Postponed. 


Secretary Rankine of the Cataract Construc- 
tion Company states that no power will be de- 
livered until the second dynamo is set up and 
ready for operation. This seems to mean that 
notwithstanding the fact that the first dynamo is 
now ready no power will be delivered. even to 
local consumers, until perhaps Augast 1. 


Toledo Combine Perfected. 


All the electric light and railway companies of 
Toledo, with one exception, have finally been 
gathered into a consolidation scheme, of which 
Messrs. Ream and Hale, of Chicago, are the 
heads. The Robinson railway system is still out. 
New building and bonding will begin at once. 
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General News, 


What is Going on in the Electrical World. 


Coney Island, N. Y.—At the fire on the 16th 
the electric light plant was totally destroyed. 


Earlville, Ill.—Waterworks and an electric 
light plant are to be introduced here at a cost of 
$18,000 or $20,000. 


Little Valley, N. Y.—A committee has been 
appointed to look into the question of electric 
lights for this village. 


West Burlington, Iowa.—The Burlington 
Improvement Society proposes to establish an 
electric lighting and street railway plant here. 


Los Angeles, Cal.—Herman de Laguna has 
applied to council fora franchise to build and 
operate an electric railway in certain streets of 
this city. 


Marietta, Ga.—The property and rights of 
the Marietta Electric Light Company have been 
transferred by foreclosure sale to James T. 
Anderson, for 94, 500. 


Dodgeville, Wis.— The city council Las de- 
cided to advertise for bids for lichting the streets 
by electricity, and a committee has been ap- 
pointed to prepare specifications. 


Kansas City, Mo.—The solicitor for the Kan- 
sas City and e Air Line Railroad 
states that the Air Line will soon change its mo- 
tive power from steam to electricity. 


Ansonia, Conn. Upon an order of the court 
the receiver of the Ansonia Electrie Company 
will shortly pay a second dividend of 10 per 
cent. to the creditors and stockholders. 


Oneida, N. Y.—As the summer approaches, 
interert in the proposed electric railway from 
this city to Oneida Lake is revived, and there is 
now a probability that the line will be built. 


Alexander City, Ala.—At a mass meeting 
held here recently a committee was appointed to 
canvass the town and ascertain if sufficient money 
could be raised to put in electric lights. 


Flagstaff, Cal.—J. D. Moore, of the Prescott 
Light and Power Company, has been canvassing 
the town with a view to putting in au electric 
pent, He will apply to the council for a fran- 
chise. 


Brookfield, Mass.—A franchise has been 
granted to the Springfield, Warren and Spencer 
Electric Company, giving them the right of way 
for their road through the principal streets of 
this town. 


Derry, N. H.—A considerable amount of the 
stock of the proposed Derry and Chester elec- 
tric road has been subscribed for, and it is 
believed that the balance will be forthcoming at 
an early day. 


Kutztown, Pa.—At a meeting of the Allen- 
town- Kutztown Electric Railway Company bere, 
on the 14th, it was determined to begin work on 
the line as soon as possible, rights of way having 
been secured. 


Minneapolis, Minn.— An electrio railway line 
to Lake Minnetonka is promised by Sir Charles 
Gibson, of St. Louis, the owner of considerable 
property atthe lake, if he can arrange matters 
to his satisfaction. 


Brattleboro, Vt.—The Electric Railroad 
Company will begin work at once on the con- 
struction of their trolley road in this town, the 
company having accepted the rules and restric- 
tions of the selectmen. 


Manchester, Coun.—Charles M. Jarvis, of 
East Berlin, Conn., temporary receiver of the 
Mather Electric Company, is to be made per- 
manent receiver by the Superior Court. The 
works will continue to run. 


Long Branch, N. J.—The Long Brauch 
common council has refused to grant the petition 
of the West End and Long Branch Railroad to 
change its motive power to a trolley system. 
Long Branch is getting slow. 


Pittsburg, Pa.— Consolidation of the several 
traction lines in this city is considered certain 
within a few months, the legal difficulties in the 
way of such a combination having been removed 
by recent legislation at Harrisburg. 


Boston, Mass.—The bil] to authorize persons 
or corporations, except a railway, engaged in the 
business of transmiting electricity for lighting 
or power to sell electricity for heating and cook- 
ing purposes has passed the House. 
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Charlottesville, Va.— The Piedmont Improve- 
ment and Construction Company have secured 
right of way for their electric car line through 
the grounds of the University of Virginia. It is 
expected that the line will be in operation by the 
middle of June. 


Greensboro, N. C.— An ordinance has been 
prepared at the instance of the board of alder- 
men in regard to holding an election to ascertain 
the will of the citizens on the question of issuing 
bonds for the erection of an electric light plant 
by this city. 

Monroe, La.—A number of business men of 
this city have applied to council for a franchise 
to build an electric railway to connect Monroe 
with the site of a new town laid out by the 
Pasqoud Land Improvement Company, about 
six miles distant. 


Glen Cove, N. Y.—The Franklin Illuminating 
Company is erecting a 100 horse-power engine, 
to be used in tarnishing light and power to Glen 
Cove. The monocyolic system will be used and 
a dynamo large enough to light 1 000 lights will 
be placed in the building. 


Meridian, Miss.—S. H. Gehlman, of Spring- 
field, Ill., and L. B. Bradley, of Peoria, Ill., 
have been awarded the contract for erecting an 
electric plant and to furnish the city with 
seventy-five arc lights at $800 per month, and 
also the contract for an electrio railway. 


Portland, Conn.—It is reported here that the 
Portland Electric Railway Company will begin 
shortly the construction of a road from the Port- 
land dock to Glastonbury to connect there with 
the Hartford electric road. The road will be 
completed by the 1st of October and will be six 
miles in length. 

Mitchell, 8. D.—The plant and franchises of 
the Mitchell Electric oe Company have been 
sold by the owners to M. B. Cleminger of this 
city, the price paid being $15,000. The company 
held a twenty years’ franchise and also a contract 
for lighting the city at $140 per month for the 
same length of time. 


Elk Point, S. D.— C. A. Potter, of the firm 
of M. B. Potter & Company of New York, has 
proposed to this city that if it will grant a 50- 
year franchise and will agree to pay for a certain 
number of arc lights, they will put in an elec- 
tric and waterworks plant to cost $80,000. The 
proposition will probably be accepted. 


Baltimore, Md.—The Maryland Electric Com- 
pany have under consideration the erection of 
new electric light plants in this city and are in 
consultation with the Fort Wayne Corporation 
about the equipment. The Fort Wayne Com- 
pany has sinve its incorporation erected sixteen 
such stations as is contemplated in Baltimore. 


Commerce, Tex.—Imboden & Canto, of Fort 
Worth, have made a proposition tothe citizens 
of Commerce to put in a $80,000 cotton seed oil 
mill and electric light plant, they to take one- 
half of the stock and the citizens one-half, the 
same to be in operation for the fall crop. A 
eoo Dies was appointed to secure the required 
stock. 


New Haven, Conn.—The Fair Haven and 
Westville Railroad Company has completed the 
purchase of the charter of the New Haven and 
North Haven Electric Street Railroad Company. 
A large tract of wooded land at the terminus of 
the proposed road in Montowese has been pur- 
chased by the company and it will be fitted up 
as a piculc ground. 


Orlando, Fla.—A party under A. L. Hunt, 
have made a preliminary survey of the proposed 
route for an electric railway between Sanford 
and Orlando. There is said to be sufficient 
financial backing to the enterprise to insure the 
prompt constiuction of the road. G. W. 
Henck, of Longwood, Fla., is the general agent 
for the non-resident capitalists. 


Elyria, O.— Ex-Congressman Tom L. Johnson 
is the authority given for the statement that an 
electric railway. to be the fastest in the world, 
will be built from his steel plant near this city to 
Cleveland, twenty five miles. The road is to be 
constructed with a view to obtaining the greatest 
possible speed, and it is expected that the dis- 
tance wil] be covered in thirty-five minutes. 


Hempstead, N. Y.—A New York electrical 
engineer has been visiting this place with a view 
of purchasing the plant of the Ball Electric 
Light Company for some New Jersey capitalists 
who propose to establish an electric railway in 
the county and utilize the plant in furnishing 
power for the railway as well as light for the 
village. 
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Vicksburg, Miss.—- The city council has re- 
considered its previous action awarding the con- 
tract for lighting the city to the Vicksburg Elec- 
tric Light Company, and rescinded it. It is 
likely that an amicable arrangement will be 
effected, and that the company will get the con- 
tract on a moonlight instead of an all-night 
schedule. 


Salt Lake City, Utah.—A new electric light 
plant is to be put in here by Messrs. Boettcher 
and Hunter, to utilize the rights and franchises 
of the Citizens’ Electric Light Company. A site 
for the neceseary buildings has been purchased, 
and a contract has been entered into with Henry 
A. Roemisch for the construction of the power 
house, ete. 


Alton, Ill.—It is understood that the Alton 
and Upper Alton Street Railroad and Carrying 
Company and the Middletown Street Railroad 
Company are to be consolidated as one company 
under the former name, Wm. Eliot Smith to be 
the principal stockholder. The Middletown 
street and Second street car lines, now operated 
by motor and horse power, are to be changed to 
electric lines. 


Clinton, N. Y.—Prof A. G. Benedict, of 
Houghton Seminary, was chairman of a meeting 
held here a few evenings since for the purpose 
of getting an expression of opinion relating to 
the building of an electric road from Clinton to 
Utica. The meeting was unanimous in favor of 
the project and committees were appointed to 
procure information, subacriptions and rights of 
way. 


Niagara Falls, N. T.— The Cataract Con- 
struction Company has men at work beautifying 
the grounds around the great power-house, while 
inside the building the second big dynamo is 
being set up, and the switchboard and other 
electrical apparatus put in place. It is thought 
that the company will be able to furnish power 
to outsiders by the last of July. 


Montclair, N. J.--The newly incorporated 
Electric Light and Power Company of Mont- 
clair does not intend to ask for a franchise to 
light the streets this year, but the main object is 
to sapply light and power to residences and 
stores. It will, however, put in a plant to sup- 
ply arc as well as incandescent light, so as to he 
able to light the streets at some future time. 


Cleveland, 0.—The Walker Manufacturing 
Company is building two electric generators of 
1,000 m. P. each and two of 500 m. P. each for 
H. A. Everett’s street railroad in Detroit. The 
company has about thirty generators under con- 
struction aggregating 15,000 H. P., and is turning 
out six motors daily for the Chicago City Rail- 
way Company. The works are in operation night 
and day. 


Waco, Tex.— Judge Goodrich has approved 
the sale of the Waco Electric Railway and Light 
Company's property to President Henry O. 
Scott of the Citizens’ Street Railway. and the 
entire street-car system of Waco will now be 
conducted under his management. The light 
plant of the sold-out corey ae been pur- 
chased from Mr. Scott by the Waco Gas Com. 
pany. 

Hagerstown, Md.—Mr. Powell Evans, re- 
pres nting a Philadelphia syndicate, has been 
granted permission to erect poles and string 
wires along the roads of the county and the 
streets of Hagerstown for the purpose of con- 
ducting and supplying electrical power for all 
purposes, the power to be obtained from dam 
No. 4. or dam No. 5 on the Potomac river. Mr. 
Evans says the power at dam No. 5, where there 
is a heavy fall, is equal to 3,000 H. P. 


Richmond, Va. — The council committee on 
streets have decided to recommend the Jenkins 
underground electrie system for the Broad street 
car line, and suggest that the line be extended 
from its present terminus to the Exposition 
Grounds and to Chimborazo Park.—A resolu- 
tion has passed the council appropriating $500 for 
the purpose of having plans and specifications 
drawn for an electric light plant of 600 arc-light 
capacity. 

Reading, Pa.—A resolution of councils passed 
a few days ago requires the appointment of a 
committee to inquire into the light question 
and communicate with electrical construction 
and other light companies with a view of ascer- 
taining what the cost of construction and outfit 
of a plant would be and as tothe feasibility of 
the city constructing its own light plant, and such 
other and necessary information as the facts of 
the case may warrant and require.” 
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Wabash, Ind.—Capitalists in the Indiana oi 
belt are after a franchise to build an electric line 
from Blufiton to Camden, pee the right of way 
of the Cincinnati, Union and Chicago Railroad 
which was abandoned last winter. The length 
of the proposed road is eighteen miles, and it is 
the intention of the projectors to lay out a park, 
construct a large lake and make an attractive 
pleasure resort six miles from Bluffton. 


Kokomo, Ind.-—Capitalists of this place have 
secured a franchise and right of way for an 
electric line from Kokomo to Greentown, to 
be constructed this sammer. It is the purpose 
of the company to extend the system to Syca- 
more, West Liberty and other towns, .and to 
connect with the projected electric lines in 
Grant, Delaware and Madison Counties. When 
these are completed the Indiana gas belt will be 
a network of electric railways. 


Camden, N. J.— At the annual meeting of the 
directors of the Camden, Gloucester and Wood- 
bury Electric Railway, held recently, the follow- 
ing officers were elected for the year: President, 
J. Willard Morgan; secretary, Thomas P. Cur- 
ley; treasurer, William J. Thompson. Directors: 
Henry J. West, George H. Barker, Abram 
Townsend, David Baird, Gustavus S. Muller, 
Thomas P. Curley, J. W. Morgan, Henry M. 
Harley and W. J. Thompson. 


Atlanta, Ga.—The Electrical Building is the 
first of the Exposition Buildings to be com- 
pleted. It is considered a very pretty building 
and spacious enough to contain all the exhibits 
that are likely to be sent.—The South is evident- 
ly endeavoring to keep up with the proces- 
sion,” and Atlanta never drops far from_ the 
music, The Atlanta Consolidated Street Rail- 
way Company has lately added to its rolling 
stock several elegantly constructed cars for the 
accommodation of ‘‘trolley parties” and pic- 
nickers. 

Chicago.—The Western Electric Company 
has been granted a permit to erect an eight- 
story and a two-story brick building at 242 to 258 
Jefferson street. They are to be used as a fac- 
tory, offices and blacksmith shop and will cover 
an area of 180 by 49 feet and 50 by 50 feet, the 
latter being the two story building used as the 
blacksmithshop. The total cost will be $140,000. 
The same company also secured a permit to 
build two additional stories on their factory at 
37 and 39 West Congress street. 


Norfolk, Va.—Electrical equipment is to dis- 
place steam power on the Norfolk and Ocean 
View Railroad. The road connects Norfolk 
with Ocean View, & seaside resort twelve miles 
distant, and it has been operated by steam for 
over fifteen years, making connections with the 
Seaboard Air Line, Norfolk and Western and 
other roads touching at Norfolk. Forty-foot 
cars with 100 horse power motors are to be em- 
ployed, with three or four trailers, practically 
wakar a trolley train. The road handles con- 
siderable freight. 


Vancouver, B. C.—F. 8. Barnard, M. P., 
manager of the Consolidated Railway and Light 
Company, has made a proposition to the New 
Westminster city council to the effect that if a 
bonus be given to him by the city he will put 
upa new generating plant on Seymour Creek 
where water power is obtainable, and supply elec- 
tric light to the city at 25 per cent. less than it is 
at present paying and also furnish power for the 
oo and Westminster electric railway 

nes, 

New Brunswick, N. J.— The new owners of 
the City Railway, the Kreuger-Radel syndicate, 
have organized by electing the following officers: 
President, Judge Gottfried Kreuger; vice-presi- 
dent, John Radel; secretary and treasurer, Ed- 
ward Radel. The company will change the 
horse car line into an electric railway, and in- 
tends after a franchise is granted to run its tracks 
from New Brunswick to Milltown, South River 
and South Amboy, | 


New York.—The Edison Electric Illumina- 
ting Company of New York reports for April: 
Gross earnings, $129,277; increase, $13,066. Op- 
erating expenses, $60,876; increase, $10.915. Net 
earnings, $68,401; increase, $2,152. Other in- 
come, $3,802. Total, $72.208; increase, $5,954. 
January 1 to April 30 : Gross earnings, $570,225; 
increase, $82,167. Operating expenses, $267,954; 
increase, $56.271. Net earnings, $302,271; in- 
crease, $25,996. Other income, $22,044. Total, 
$324,315; increase, $48,040. 


Portland, Ore.—The General Electric Com- 
pany bas begun a anit here against the receiver of 
the O. R. and N. Company, to recover $63,016.43 
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for the loss of nine carloads of electrical ma- 
chinery destroyed by fire at Albina, J udgment 
is asked for the value of the damaged goods at 
the factory at Lynn, Mass., for freight paid 
on the damaged goods from Lynn, Mass., to 
Portland, for freight paid on res ipment of cer- 
tain of the machinery to the factory in order to 
have the destroyed parts rebuilt, and for dam- 
ages for six months’ delay in completing the 
electric- power plant. 


Harrisburg, Pa.—The East Harrisburg Pas- 
senger Railway Company and the Citizens’ Com- 
pany are to be consolidated under the title of 
the Harrisburg Traction Company, and will be 
operated after June 1 under one management. 
The new company will have a capital of $1,500,- 
000, of which $1,240,000 is divided among the 
East Harrisburg stockholders and the remaining 
$260,000 among the Citizens’ stockholders. The 
company will control all of the tracks that are at 
present in use here, and will make extensive 
Improvements. 


Shelbyville, Ind.—B. S. Sutton, of this city, 
A. A. Hackman, of Oldenburg, and John Hilde- 
brand, of Batesville, have organized the Bates- 
ville and Oldenburg Steam and Electric Railway 
Company, which starts with a capita] stock of 
$100,000. The projectors have obtained the right 
of way from the Batesville aud Oldenburg Turn- 
pike Company, and will build an electric line 
between the two towns. The compauy expects to 
extend the line during the summer to Osgood 
and then to Versailles, and later from Oldenburg 
to Brookville. A power house will be built at 
Batesville, and later one at Osgood. 


Cincinnati, O.—The annual union meeting of 
the Brush Electric Company, the First Cincinnati 
Electric Illuminating Company, and the Heuss 
Electric Company, was held here on the 8th inst. 
The following officers were elected to serve for 
the three companies; A. Hickenlooper. president; 
C. F. Hesser, vice president; Charles J. Foust, 
treasurer and assistant secretary; Harold Ryland 
secretary and assistant treasurer.—The Cincin- 
nati, Middletown and Dayton Street Railroad 
Company is busily engaged in getting consents 
for the proposed line through to Dayton. The 
line as surveyed will goby way of Paddock Road 
to Carthage, O. 


Rochester, N. Y.—Proposals will be received 
at the office of J. Foster Warner, architect, 1,036 
Granite Building, Rochester, for all the work and 
materials required for interior finishing of a fire- 
proof court house for the county of Monroe, in 
the city of Rochester, N. Y. Each bid must be 
in gross for the whole work, which includes 
plastering, papier mache, marble work, carpenter 
work, plumbing, elevator enclosures, stairs, sky- 
lights, electric lighting, wires, etc. Each bid 
must be accompanied by a certified check for 
ee The right is reserved to reject any or 
all bids. 


Wiscasset, Me.—The Maine Water and Elec- 
tric Power Company have a scheme in hand 
which, if carried out, will have an important 
bearing on the prosperity of this locality. The 
plan is to acquire the water power on the Sheeps- 
cot River between Cooper's Mills and Wiscasset. 
These powers the company proposes to improve 
by the erection of dams and the construction of 
canals, etc. Then they hope to induce manu- 
facturers to locate along the river and use the 
power. Several manufacturing concerns in 
other States are understood to be examining the 
location of the company’s proposed works with a 
view to erecting mills. The prime movers in 
this enterprise are Pennsylvania men, and as- 
sociated with them are Henry Ingalls of Wiscas- 
set and Dr. Card of Alma. 


Santa Fe, N. M.—The Santa Fe and Cochiti 
Railway Company and the Rio Grande Electric 
Power and Irrigation Company have filed arti- 
cles of incorporation here. The two companies 
are practically one corporation. One feature of 
the plan of the promoters is the construction of 
a railway and telegraph or telephone line from 
Santa Fe westward by the most feasible route to 
a point on the eastern bank of the Rio Grande 
nearly opposite to the mouth of the Canon de 
Cochiti, and thence, crossing the river and con- 
tinuing in a westerly direction, to Allerton and 
up Pino Canon to Bland, which is located at the 
very heart of the Cochiti mining district. The 
distance from Santa Fe to the river is about 
twenty miles and from the river to Bland is 
abont fifteen miles. Another feature is the 
building of dams on the river at White Reck 
Canon and the utilization of the great water 
power obtainable in the generation of electricity. 
Among the incorporators are Alexander H. 
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Handlan, jr., and Thomas W. Murray, of St. 
Louis; Levi Ellis, of New York; James H. Purdy, 
a well known local attorney, and Herman Claus- 
sen, proprietor of the Palace Hotel, Santa Fe. 


Telephone and Telegraph. 


Wires are being put up for a new telephone 
system in Demopolis, Ala. 


Most of the $5,000 capital stock of the Wayne 
County Telephone Company, of Clyde, N. Y., 
has been subscribed. 


The Electric Railway Company at Leaven- 
worth, Kan., is stringing wires for a telephone 
system in connection with its street car line. 


The attempt in the Select Council at Philadel- 
phia to repeal the ordinance granting a franchise 
to the Mutual Automatic Telephone Company 
failea—for repeal, 7; against, 21. 


The International Bell Telephone Company 
(limited) has filed with the Secretary of State at 
Albany a certificate of reduction of capital stock 
from $1,700,000 to $1,000,000. 


A local telephone company has been organized 
at Sacramento, Cal., to compete with the Sun- 
set Company, a Bell concern. The new company 
has asked the council for a franchise. 


The Westchester Telephone Company, Yonkers, 
N. V., has reduced its rates and adopted a graded 
system by which charges are based upon the 
amount of use or number of calls made. 


Moved to action by the fact that a rival com- 
pany has obtained a franchise to build a line in 
Rahway, N. J., the New York and New Jersey 
Telephone Company is entirely renewing its sys- 
tem in that town and substituting cables instead 
of the ordinary wire. 


The Trinity Church corporation has extended 
the lease granted to John W. Mackay for the 
ground on which the Postal Telegraph Building, 
cor. Broadway and Murray street, New York, 
was provisionally erected, twenty years at an an- 
nual rental of $52,500. 


The Northwestern Telephone and Construction 
Company have begun work in Osage, Iowa, 
erecting poles and wiring the place for a system 
of telephones. Connection will be made with 
Charles City and Mason City and with nearly 
every town in the county. 


The Chester Mutual Telephone Exchange of 
Chester, Ill., has been organized with Dr. Wil- 
liam A. James as president; E. W. Abrams, 
vice-president; Louis Heltman, secretary and 
treasurer. Contracts have been let for the erec- 
tion of the system, to be completed by July 15. 


The Co-operative Telephone Association of 
Shreveport, La., has contracted with the Brown 
Electric and Machinery Company of Little Rock, 
Ark., for a plant and central office, with equip- 
ments for 359 telephones, including the erection 
of the line and its connections at all points in 
the city. 

A telephone system is being put in in the Tem- 
ple at Boston to enable those in the lower temple 
and Temple College, at the overflow meetings, to 
hear the pastor’s voice simultaneously with the 
delivery of the sermon in the Temple proper. 
Tests already made indicate that the system will 
be a success. 

The Crookstown Telephone Company of 
Crookstown, Minn., has arranged to extend its 
line to Fisher, Mallory and Grand Forks. It is 
the intention of the company to ultimately ex- 
tend its system to the towns upon the Fosston 
extension and connect with those along the Thief 
River Falls and at St. Vincent. 


The Detroit Telephone Company, incorporated 
at Detroit, Minn., has elected officers as follows: 
President, T. A. Nottage; secretary, J. K. West; 
treasurer, J. E. Furber; trustees, W. E. Reed, 
E. McNeil and C. K. Day. The company will 
put in and operate a telephone system between 
Detroit and Lake Melissa and probably extend 
the line to Fargo, N. D. 


The Wizard Telephone Company has asked the 
city council of Council Bluffs, Iowa, for the right 
to establish a telephone system in that city, but 
the ordinance prepared by the council is so re- 
strictive that the company is not likely to accept 
it. The ordinance stipulates that the company 
“put its wires in alleys wherever practical“ and 
underground whenever ordered by the council.“ 
and limits the term of the franchise to ten years. 


The telephone system to Morgantown, W. Va., 
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has been completed, putting in communication 
with one another the townsof Morgantown, Fair- 
mont, Grafton, Clarksburg, Parkersburg, W. Va., 
and Uniontown, Pa. It is the intention of the 
company to extend the system to Pittsburg, aud 
include all the towns slong the Fairmont, Mor- 
gantown and Pittsburg Railroad. It will also 
reach the remaining towns in Central and West- 
ern West Virginia. 


The Harrison Telephone Company of Owens- 
boro’, Ky., has filed articles of incorporation. 
Its capital stock is $20,000. Capital is furnished 
by the following local people: R. Monarch, 
J. R. Lancaster, J. H. Parrish, Z. T. Robinson, 
Lawson Reno, J. W. Carter, J. D. Powers, E.H. 
Luckett and Wilfred Carico. The new company 
will have a rate of $80 per year for business 
houses and $18 for residences. The cut will be 
met by the Bell Company. 


At the annual meeting of the stockholders of 
the Rochester District Telegraph Company at 
Rochester, N. Y., directors and officers were 
elected as follows: President, S. B. Gifford; 
vice-president. C. A. Tinker; secretary and 
treasurer, G. D. Butler. The remaining directors 
are: A. Erickson Perkins, J. C. Kalbfleisch, T. 
Barnard and G. V. B. Frost. It was reported 
that the messengers of the company are being 
equipped with bicycles for the purpose of ex- 
pediting the service. 


The Drawbaugh Telephone Company, which is 
asking permission to construct a telephone sys- 
tem in Philadelphia, was incorporated in 1893, 
with a capital of $2.000,000. The management is 
composed of J. F. Stokes, president; Charles A. 
Gladding, secretary; John D. Ford, treasurer; 
Brinton N. Newcomb, general manager; Samuel 
L. Kent and William O. Hempstead. The ordi- 
nance granting the company the right to estab- 
lish its system has just been ordered by coun- 
cils’ electrical committee to be reported to 
eouncils with a favorable recommendation. 


The Mutual Automatic Telephone Company is 
getting a large number of subscribers in Buf- 
falo, N. Y. Its contract with applicants gives a 
rate of $36 a year for business places and $30 
for residences, and one of the principal condi- 
tions is that the contract shall not be binding 
upon the subscriber until 2.000 subscribers shall 
have been obtained, nor until the right to erect 
and maintain the company’s wires in the city of 
Buffalo shall have been granted by the munic- 
pal authorities and accepted by the company. 
nor shall this contract be binding unless said 
company or its assigns commence to lay its 
wires and make substantial progress witbin six 
months after said grant.” 


The stockholders of the Baxter Overland Tele- 
phone and Telegraph Company held their annual 
meeting at Utica, N. Y., last week and elected 
officers as follows: President, C. W. Mather; 
vice-president, J. B. Turnbull; secretary, A. W. 
Mills; treasurer, T. J. Griffiths. Executive 
Committee: Louis Friede, S. Mansbach and 
Countcil Munson. Directors: C. W. Mather, 
J. B. Turnbull, Benjamin D. Gilbert, Clayville; 
Palmer M. Wood, Herkimer; T. Jay Griffiths, 
A. W. Mills, M. O. Terry, Louis Friede, Count- 
cil Munson, S. Mansbach and Chas. L. Sharp. A 
committee was appointed to confer with an 
electrical expert and procure estimates as to the 
probable cost of placing the plant of the com- 
pany in operating order. 


The company recently incorporated at Madi- 
son, Wis., to be known as the Standard Tele- 
phone and Electric Company, will use the 
„Milde“ long-distance microphone, which has 
been adopted by the French houses of Parlia- 
ment, the Admiralty end War Offices, Post-office 
and Telegraph department, the Paris telephone 
exchange, railway companies, public institutions, 
etc., also by the British, Italian, Spanish and 
South American Governments, the Norwich 
Telephone Company, the telephone compa- 
nies of Italy and Egypt, and generally by the 
railroads, corporations, collieries, ete., through- 
out France and England. One of the features 
of the Milde” telephone is that it is both long 
and short distance, needing no regulation. The 
new company has absorbed the Standard Tele- 
phone and Electric Company of Minneapolis, 
Minn., which has been making the French tele. 
phones in this e for abont five months, 
and will remove the plant to Madison. The offi- 
cers of the new company are: President. P. L. 
Spooner, Madison; vice-president, B. B. Clarke, 
Madison; secretary, E. W. Batchelder, Minneap- 
olis; treasurer, R. M. Lamp, Madison; electri- 
cian, H. C. Dodge, Minneapolis. 
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COMMERCIAL PARAGRAPHS. 


Itis always well to have a rule to go by. Warren & 
Lozler, the electrical repairmen of 465 Greenwich street, 
New York, think so and have been supplying thel! friends 
in the trade with a useful one. It is 12 inches long and 
bears legends that call to mind what the donors are here 
for. 


The Manhattan Electrical Supply Company, 82 Cortlandt 
Street, New York, have issued an elaborate and hand- 
somely illustrated catalogue descriptive of the complete 
lines of electrical supplies handled by them. 


Eugene Munsell & Co., 218 Water street, New York, 
miners, importers and wholesale dealers in electrical Mica, 
are issuing, from time to time, descriptive and up-to-date 
lists of their products. This company procures allits sup- 
plies direct from the mines and in dealing with buyers 
reaches firat hands, and not middlemen. 


The C. W. Hunt Company, 45 Broadway, New York, the 
leading Manufacturers of industrial railways, have issued 
an illustrated catalogue that should be in the hands of 
every power station manager in the country. 


The Metropolitan Electric Compary, 186-188 Fifth ave- 
nue, Chicago, are advising their customers and the trade 
generally that while they are willing to meet competi- 
tive prices on high-grade rubber wire, the National India 
Kubber Company, manufacturers of N. I. R. Wire, will 
not enter competition upon the low grade of cheaper 
wires that have been foisted on the market. They prefer 
to keep up the high standard of this wire, feeling that in 
the long run it will be to the advantage of the business at 
large and the wire trade in particular. 


The M. & B. Transmitters. 


The M. & B. Transmitter is nota Blake, not a Hunning, 
not a granular carbon (solid back), and in fact, not like 
any other ordinary ty pe; but it is claimed to be the most 
simple, perfect and reliable transmitter possible to con- 
struct. The accompanying cut shows the transmitter 
dismantled. The diaphragm is of India mica, a bighly res- 
onant material which gives great efficiency. Attached to 
the center of this diaphragm 1s a small aluminum cup 
holding a carbon or other suitable point. In front of the 
black rubber shell is shown the basket or runway ofalu- 
minum or metal. The sphere shown inthe cut may be of 
carbon or other material, which normally lays in the 
basket or runway, which is 80 constructed that no matter 
which side of the transmitter is up the sphere rests on a 
plane that is always inclined towards the diaphragm. 
When these parts are asscmbled the point on the dia- 
phragm comes about on a level with the center of the 
sphere, which, owing to the angle of the side of the basket 
or runway, is kept against this polnt by gravity. With 
every oscillation of the dfaphragm a movement of this 
sphere takes place which breaks the battery current, 
hence the name Make and Break and the well-known 
sign M. & B.” 
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tance instrument; 4th, Simplicity of Construction. 
There is notbing to get out of order ; no adjustments to be 
made; no springs to give out: no packing,“ and no 
plastic material to change in density. In fact, it is claimed 
the M. & B. can never get out of order or wear out. This 
means à great saving to exchange managers, and to 
private users it means still more, as they often have no 
one who could adjust or patch up their telephone when 
they get in trouble.” 

The United States Telephone Construction Company of 
Philadelphia, who control the M. & B. Transmitter, invite 
competitive tests as to ali their points of superiority. 
These transmitters are covered by over ten construction 
patents, with others pending, besides the broad method 
patent mentioned before and issued April 12, 1895, so that 
users Of these instruments are perfectly safe from any 
fear of suits on patent questions. 


Arc Lamps and Fixtures. 


The accompanying illustration shows but one of the 
great variety of styles of Arc Lamps for constant poten- 
tial circuits made by the EF 
General Incandescent Arc 


Light Co. R. B. Corey, gen- 
eral sales agent of this com- 
pany, has complied an elab- 
orate and attractive cata- 
logue, embracing illustrated 
descriptions of lamps, orna- 


mental brackets, pole fix- 
tures and other accessories 

The accompanying Illus- 
tration shows an ornamental 
type of rack rod lamp for 
100 to 220 volt direct current 
circuits. It is similar in 
style and finish to the lamps 
made for alternating cur- 
rent circuits. These lamps 
are made in either short, 
regular or long lengths, and 
pass 6,8 and 10 amperes and 
burn 7,11 and 14 hours re- 
spectively. 

Interior arc lighting has as- 
sumed such proportions that 
the necessity for lamp brack- 
ets of ornamental design has 
long been apparent. The 
catalogue in question de- 
votes considerable space to 
the illustration of a variety 
of brackets of both plain and 
ornamental designs. 

These brackets are made 
of wrought iron and are as 
well adapted for outdoor F 
service as interior lighting eS 

The street lamp pole fix- \ 
tures are made of wrought iron pipe with cast 
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M. & B. TRANSMITTER. 


it will be readily seen that the M. & B. Transmitter 18 
indeed novel in every detail, that the electrodes are 
not in constant contact, and that. by it an intermittent. or 
pulsatory current is produced instead of the undulating 
or vibratory as is used by the ordinary form of transmit- 
ter. The M. & B. principle 1s set forth in the first claim of 
the broad method pateni No. 361,124 under which these 
transmitters are constructed. The claim reads: 


“The art or method of transmitting vocal or other 
sounds telephonically by causing intermittent or pulsa- 
tory currerts of a uniform volume or Intensity, and of 
durations cor responding to the phases of the oscillation of 
the diaphragm.” 


The practical results obtained by this form of transmit- 
ter, Which shows its superiori y over other kinds, are: 
Ist, Articulation, which is claimed to be better and more 
perfect. Every syllable, whether a shout or a whisper. is 
transmitted clearly and distinctly. There is no running 
together of words nor confusion of sounds; 2d, Volume. 
While the volume of sound is great, yet there is no sput- 
tering, snapping or frying” sound, which is so annoying 
in some well-known transmitters; 34, Long Distance 
Transmission. Every M. & B. Transmitter is a long-dis- 


pieces, strength and durability being the chief points 
sought in their construction. 


Manhattan Genera! Construction Company. 


The Manhattan General Construction Company heve 


moved their Offices from 50 Broadway to the Edison 
Building, 44 Broad street, New York. 


A Non-Conducting Socket. 


In interior wiring electricians have long felt the need 
of a lamp socket made of non-conducting material. Sev- 
eral such sockets have been designed, but in their manu- 
facture no effort has seemingly been made to produce an 
article that will barmonizein dimenstons or finish with 
the elaborate and artistic electric lighting fixture, now so 
largely used. 

In the Non-conducting Socket, shown in the accompany- 
ing engraving, tastefulness of design has not been made 
subordinate to the other and marked advantayes the 
socket possesses. Th» socket shell is made wholly of hard 
rubber, highly polished. It consists of two parts. The 
base has attached to it two brass earsto which the ter- 
minals of the conductors are fastened by binding screws. 
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The ears have projections which, when the cap is in place’ 
engage with lugs in the body of the socket. None of the 
conducting parts are exposed to contact with external 
objects. The shell being of non-conducting material, It ts 
impossible for a short circuit from one conductor to the 
shell to take place, as is a common occurrence with brass 
shell sockets. 

The simplicity of wiring 
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NoN-CONDUOTrINOG SOOEET. 


mend it to wiremen. By removing the base the process of 
wiring is reduced tothe simple operation of placing the 
conductors under the binding screws and fastentng them 
down with a screwdriver. 

The socket is suitable for use in all classes of interior or 
exposed work. It 1s made in all finishes such as brass, 
silver, oxidized, etc., to harmonize with fixtures, to which 
itis attached in the same manner as brass sockets. The 
socket is the invention of Charles H. Balsley, of Connells- 
vilie, Pa., and is made and sold by Balsley & Bryner of 
that place. 


MOONLIGHT SCHEDULE FOR THE 
UNITED STATES. 
(Issued by the Washington Carbon Company.) 


MAY, 1895. 

DATE. LIGHT DATE. EXTING. 
1 Dirac ave 1 eno 
2 12.40 a. M 2 4.00 a. M 
8 1.10 3 4.00 
4 1.90 4 4.00 
5 2.00 6 5 4.00 ‘6 
: No light | No light 
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12 7.80 " 13 1.00 a. M 
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14 7.40 15 1.40 
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16 7. 10 17 2.20 
17 7.40 18 2.40 
18 7.40 19 8.00 
19 | 7.40 20 3.20 

20 7.40 21 8.40 
21 | 74o "“ 22 3.40 
22 7. 50 23 8.40 
28 | 7.50 n 24 8.40 
24 7.50 * 25 8.40 $e 
25 7.50 26 8.30 
26 9.00 27 3.30% 
27 10.00 28 3.80 
28 j 10.40 29 38.830 
29 | 11.00 30 8.90 
30 11.10 81 8.830 
31 | 11.10 Jne 1 8 80 


INCORPORATIONS. 


The Wood County Telephone Company, at Grand 
Rapids, Wis. Capital stock, $5,000. Incorporators : John 
A. Gaynor, H. H. Voss and George L. Williams. 

The Bissell, Dodge and Erner Company, Toledo, Ohto— 
to manufacture, repair and deal in all kinds of electrical 
and other machinery, tools, equipments, etc., also build, 
contract and construct all kinds of electrical and other 
mechanical plants, etc. Capital stock, $25,000. Promo- 
ters: Fred’k Bissell, Fred'k H. Dodge, Jno. A. Erner, A.W. 
scott, G. G. Kelp. 

The Cable Insulator Company, Saco, Maine—to manu- 
acture and deal in insulators and electric appliances of 
all kinds. Capital stock, $10,000. Promoters: Samuel 
Oakman, Wingate P. Sargent, Melrose. Mass.: Jas R. 
Powers, Boston Mass. 

The William's Bridge Gas and Electric Light Company— 
o manufacture and use electricity for producing light, 
heat or power in the village of Williams Bridge, West- 
hester County, N. Y. Capital stock, $30,000. Directors : 


ELECTRICITY. 


Charles H. Royce, William L. Johnson, James Thatcher, 
Franklin Paddock, of New York City; and J. F. Tracy, of 
Larchmont, N. J. 


The Citizens’ Telephone Company—to operate telephone 
lines in Marion, Bartholomew. Jackson and Johnson 
Counties. Indiana. Capital stock. $15,000. Directors: 
Andrew E. Reynolds and Carl L. Rost, of Crawfordsville, 
and George W. Caldwell, of Columbus, Ind. 


The Tacoma, Burnt Mills and Sandy Springs Railway 
Company. of Montgomery County, Md.—to construct and 
operate an electric railway friom near the District line in 
Montgomery County to Ellicott City by way of Sandy 
Springs. Capital stock, 8100, 000. Incorporators: J. B. 
Colegrove, M. F. Sliney, Allen Freas, F. Ray Keys and 
B. H. Colegrove. 


The Topeka Electric Railway Company, Topeka, Kan.— 
to construct and maintain railway from Topeka to Ross- 
ville, street railways. etc. Capital stock, $75,000. Promo- 
ters: A.J. Arnold, T. M. James, Louis Stair, Francis C. 
Downey, Topeka. 


The La Salle Construction Company, Chicago, III.—to 
construct railroads or tramways to be operated by steam, 
electricity or other motive power, etc. Capital stock, 
$100,000. Promoters: W. E. McClurg, C. H. Bumstead 
F. 8. Donnell. 


The Greenville Electric Light, Heat and Power Com- 
pany, Greenville, III.—to erect, construct and maintain an 
electric plant for the generation, transmission and sale of 
electricity for light, heat, power, telephone and all other 
purposes. Capital stock, $25,000. Promoters: Ernest C. 
Bruckman, Samuel E. Bruckman, Alice II. Bruckman. 


The People’s Telephone Company, Haverhill. Mass.—to 
transmit. intelligence by electricity and deal in telephone 
instruments, etc. Capital stock, $1,000. Promoters: Edw. 
H. Hoyt, Phillp C. Sweet, Franklin Woodman. 


The Montclair Light and Power Company, Montclair, 
N. J.—to construct, maintain and operate an electric light 
and power plant in Montclair, N. J. Capital stock, $50,000. 
Promoters : Geo. F. Baker, Chas. C. Coe, New York, N. V.; 
W. G. Snow, Chas. D. Backus, Montclair, N. J. 


The Inter-Urban Rapid Transit Company Tiffin, Ohio— 
to construct, acquire and operate street railway or 
railways In and between the cities of Tifin and Fostoria, 
Ohio, electric, steam, cable, horse, or other motive power 
to be used in operating. Capital stock, $250,000. Promo- 
ters: Meshech Frost, Amandus Betts, Norman McCarty, 
Lewis Selle, W. F. Noble. 


The City and Prospect Heights Street Railway Com- 
pany, Peoria, 11l.—to construct, maintain and operate a 
street railway by horse, dummy, or electricit . Capital 
stock, $150,000. Promoters: Wm. 8. Turner, Chas. Ed- 
wards-Woodbridge, Jno. C. White 


The McKeesport and West Newton Passenger Railway 
Company, McKeesport, Pa.—to build a passenger railway 
operated by electricity in Westmoreland County. Pa. 
Capital stock, $60,000. Promoters: Homer H. Swaney, 
Jos. R. Henderson, F. W. Patterson, McKeesport. 


The Citizens’ Railway Company, Denver, Col.—to build 
and operate elec ric railway lines connecting Denver with 
other towns in Jefferson and Boulder Counties, Col. Cap- 
ital stock, $500,000. Promoters: Milo A. Smith, Chas. E. 
Hawver, E. S. Smith, Clarence M. Cobb, Thos. W. Porter, 
all of Denver. 


The La Crosse. Black River Falls and Millsville Electric 
Railway Company, La Crosse, Wis.—to build an electric 
road from La Crosse to Milisville. Capital stock, $300,000. 
Promoters: N. Clark, P. McHugh, Wm. H. Polleys, T. J. 
McHugh, Wm. Burns, La Crosse. 


The American Union Telephone Company (Incorporated 
in W. Va.), New York, N. Y.—to lease and dispose of tele- 
phones, telephone switches, electrical appliances, etc. 
Capital stock, $5.000,000. Promoters : Michael P. O'Connor 
and John A. Wallace, New York City; Franklin Noble, 
Brooklyn, N. Y. 

The National Electrotype Company, Chicago. Capital 
stock, $5,000. Incorporators: C.J. W. Harders. Albert E. 
Flig, Rudolph Morstadt. 


The Automatic Long-Distance Telephone Company, 
Chicago. Capital stock, $5,000,000. Incorporators; Cleve- 
land F. Dunderdale, John F. Pershing and Stephen W. 
Groesbecx. 


The Delany Heater and Rheostat Company of New erk 
City—to manufacture and deal in all kinds of machinery. 
Capital stock, $100,000. Directors: J. R. Steers, J. M. 
Delany and E. T. Birdsall, of New York City. 


The Naugatuck (Conn.) Electric Light Company has in- 


crease d Its capital from 830,000 Lo $50.000. 


The Shelby Electr c Rallway Company, Shelby, Ohlo—to 
construct and operate a line of railway, electric, steam or 
other motive power, in and between Shelby, Annapolis 
and Olivesburg, in Richland and Crawford Counties. 
Ohio. Capital stock, 810,000. Promoters: S. 8. Bloom, 
Albert Moore, C. S. Holbrook. 


The Ticonderoga Telephone Company—to maintain and 
Operate a line of telephone from Addison Junction to 
Rogera Rock Hotel, Strent Road, Crown Point, Port 
Henry, Chilson, Schroon Lake, Whitehall, Hague, Bolton, 
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Caldwell and Olena Falls. Capital stock, $5,000. Direct- 
ors: W. W. D. Jeffers, W. I. Higgins, C. B. Bascom, R. C. 
Bascom, E. J. Owen, F. L. Brust, A. J. Weed, C. H. De- 
lano and F. W. Hyde, all of Ticonderoga, Essex County, 
New York. 

The Stromberz-Carison Telephone Manufacturing Com- 
pany, Chicago, 1ll.—to manufacture and sell electrical 
and mechanical apparatus apd appliances, and to con- 
struct telephone exchanges. (Capital stock, $50,000. Promo- 
ters; Alfred Stromberg, Androv Carlson, Arthur B. 
Cotton. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT IS8UED May 14, 1895 


ELECTRIC RAILROADS AND APPLIANCES. 


539,184. Closed-Condult Electric Railway. Paul Lucas, 
Berlin, Germany. Filed June 28, 1894. 

589,242. OQar- v heel for Electric Cars, etc. Charles Thom 
son, Oswego Falls, assignor of one-half to George J. 
Emeny, Fulton, N. Y. Filed Nov. 22, 1894. 


ELECTRIC LIGHTS AND APPLIANCES. 


589,150. Electric Lamp. William H. Sheppard, New York, 
N.Y. Filed Nov. 20, 1894. 

539,365. KElectric-Are-Lamp Clutch. William B. Luce, 

Brookline, Mass., assignor to E. 8. Ritchie & Sons, 
same place. Filed March 15, 1894. 

639,392. Arc Lamp. Charles A. Pfluger, Chicago, lL, 
assignor to the Standard Electric Company, same 
place. Filed April 6, 1894. 

539,393. Electric-Arc Lamp. (Charles A. Pfluger, Chicago, 
IlL, assignor to the Standard Electric Company, same 
place. Filed July 2, 1894. 


DYNAMO ELECTRIC MACHINERY. 


539,022. Methed of and Means for Assembling Commu- 
tator-Segments. Asa F. Batchelder, Schenectady, 
N.Y. Filed Feb. 28, 1895. 

539,082. Carbon-Brush Holder for Dynamos. Winfield 8. 
Bosley, Chicago, III., assignor to the Western Electric 
Company, same place. Filed Sept. 8, 1894. 

589,277. Electric Motor. John C. Lincoln. Rochester, 
N. Y., assignor to L. S. Graves & Son, same place. 
Filed Jan. 16. 1892. 

589,298. Controller for Electric Motors. Horace F. Par- 
shall and John W. Darley, Jr., Lynn, Mass., assignors 
to the General Electric Company, of New York. Filed 
Feb. 11, 1898. 

589,369. Means for Effecting Synchronism. James H. 
Rogers, Washington. D. C., assignor to the Visual 
ae Company of West Virginia. Filed Dec. 


539.876. Starting-Box for Electric Motors. Donald M. 
Bliss, Boston, Mass., assignor to the Holtzer-Cabot 
Electric Company, same place. Filed Feb. 20, 1895. 


TELEPHONE AND TELEGRAPH APPARATUS. 


9900 o aa Morris Martin, Malden, Mass. Filed 

ov. 10, à 

539,086. Telephone-Transmitter. Robert F. Rice, Hart- 
ford, Conn., assignor to Francis H. Richards, same 
place. Filed May 18, 1598. 

539,142. Telephone Circuit and Apparatus. Charles W 
McDaniel, Kansas City, Mo. Filed March 16, 1895. 
539,168. Telephone-Transmitter. Alfred C. Brown, Lon- 
don, England, assignor of one-half to George Richard 

Neilson, same place. Filed Sept. 27, 1894. 

589,170. e Apparatus. Frank B. Cook, Chi- 
cago, III., assignor to the American Bell Telephone 
Company, Boston, Mass. Filed Dec. 26, 1894. 

539,274. Mounting for Telephones. Thomas Kelly, Phila- 
delphia, Pa. Filed Sept. 8, 1894. 


SIGNALS AND SIGNALING APPARATUS. 


539,154. Railway Signal System. George L. Thomas, 
Brooklyn, assignor to the Hasell Perfected Railway 
1 Company, New Tork, N. Y. Filed Jan. 28, 
1 


589,298. Communicating, DEORE etc., to or from Mov. 
able Objects. Joseph N. Porter. Cleveland, Ohio, 
1 re to J. W. Morrison, Detroit, Mich. Filed Feb. 
14. 1891. 

539,354. Signaling System. John P. Coleman, Swissvale. 
Pa., assignor to the Union Switch and Signal Com- 
pany, same place. Filed Aug. 26, 1898. 

539,381. Apparatus for Indicating and Signaling 8 of 
Vehicles. John W. Darley, Jr., Baltimore, Md., as- 
signor of one-half to Michael Holzman, Philip Ham- 
burger and Leon Hamburger, same place. Filed 
March 29, 1894. 

589,396. Railway-Signal. John Stringham, Jersey City, 
N.J. Filed Feb. 6, 1895. 


MISCELLANEOUS. 


589,024. Electrical Connector. Frank N. Bell, Milford, 
Mass. Filed July 28, 1894. 

539.040. Insulator. Leonard H. Desisles, Boston, Mass.. 
assignor of one-third to Frederick S. Palmer, same 
place. Filed Sept. 10, 1894, 

589,079. Electric Push-Button. August J. Oehring, Chi- 
cago, IlL, assignor to the Western Electric Company, 
same place. Filed Nov. 2, 1893. 

539.099. Annunciator Connection for Multiple Switch- 
boards. Giles Taintor, Keene, N. H., assignor, by 
mesne assignments, to the Western Electric Company. 
of Illinots. Filed April 11, 1892. Renewed March 18, 


1893 

589,105. Variable Rheostat. Ernest P. Warner, Chicago, 
Ill., assignor to the Western Electric Company, same 
place. Filed Sept. 18, 1894. 

539,128. Cross Arm for Carrying Electrica] Wires. Thomas 
T. Eckert, New York, N. Y. Filed March 20, 1895. 
559,192. Electric-Light Head-Gear for Personal Wear. 
Alfred M. Rodriguez, Brooklyn, N. I., and Edward D. 

Rockwell, Bristol, Conn. Filed Feb. 25, 1895. 

539.216. Rheostat. Augustus C. Carey, Lake Pleasant, 
Mass. Filed Feb. 26, 1895. 

539,222. Electric Conductor. Jobn R. Hare, Baltimore, 
Md. Filed Nov. 23, 1894. 

539,284. Electric Fire and Water Alarm. Gustave S. Neu, 
New York, N. Y. Filed Jan. 25, 1895. 

539,299. Electric Track-Switch. Joseph Y. Porter, Cleve- 
land, Ohio, assignor to J. W. Morrison, Detroit, Mich. 
Filed Feb. 14, 1894. 

539,802. Electric Glass-Cutting. 
ton, Mass. Filed Jan. 2, 1895. 

539,358. Electric Stop-Motion for Warping-Machines. 
Clayton Denn. John Cocker, and Charles Denn, Phila- 
delphia, Pa. Filed Jan. 11, 1895. 


Israel L. G. Rice, Wes- 
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NEW YORK, MAY 29, 1895. 
EDITORIAL NOTES. 


The Great Elsewhere in this issue we give a 
Trolley somewhat extended report of the 
Litigation. arguments in the equity suit of the 
Thomson-Houston Electric Company vs. the 
Winchester Avenue (New Haven) Railroad Com- 
pany and the Westinghouse Electric and Manu- 
facturing Company, which will be read with 
interest by every electric street railway man in 
the country. whetber his interests be those of the 
officer or operator of the road or merely those 
of thestock or bond holder. No apology is offered 
for the space devoted to this subject, since its 
importance ranks fairly with that of auything 
that has heretofore come before the courts of an 
electrical nature. 

The meaning of this suit is simply this—that if 
the plaintiffs win every trolley car in this country 
built or operated by others than the plaintiffs, 
who are the General Electric Company, and 
whose building or operation has not been author- 
ized by the plaintiffs, is an infringement upon 
their patents. If they win, every electric rail- 
way in this country not built or authorized by 
the plaintiffs will have to pay tribute to the G. E. 
Company or abandon the use of the modern 
trolley. On the other hand, if the defendants 
win, the modern trolley in its broad sense is open 
to the public. 

The Winchester Avenue Railroad of New 
Haven, Conn., was partly equipped by the West- 
inghouse Company with the trulley devices used 
by that company. The General Electric Com- 
pany, owners of the Van Depoele trolley patents, 
sue the two companies for infringing two of the 
Van Depoele patents, which they claim broadly 
cover all of the travelling contact devices or 
trolleys used in this country to-day. The de- 
fendants deny the patentability of the devices 
claimed, owing to the previous state of the art, 
and also owing to the alleged fact that the patents 
in suit were anticipated by previous patents 
grauted to the same inventor. 

If the complainants’ position is valid, the Van 
Depoele trolley patents are nearly as broad as 
the original Bell telephone or the Berliner micro- 
phone patents. It seems exceedingly doubtful, 
however, if in view of the previous state of the 
art their position can be maintained. Should it 
be maintained, however, it would, we are happy 
to say, not place in the hands of the G. E. Com- 
pany a monopoly of the trolley business. There 
are many other efficient methods of maintaining 
a travelling contact vot contemplated in the 
patents in suit, one of the best of which is used 
abroad in many cases in preference. 


No. <o 


Reference is here made to the flexible sliding 
contacts usually mounted in the form of a 
parallelogram on the top of the car. One great 
advantage that this form of contact has is that it 
does not lose contact with the wire and that upon 
reversing the direction of the car it is not neces- 
sary to pull down tbe trolley, reverse its position 
and then adjust it to the conductor. In fact, we 
have often wondered that this device, so well and 
favorably known abroad, has not been adopted 
here to the exclusion of the devices with which 
we are familiar. 

Judge Townsend, before whom the arguments 
were made, is regarded as a very strong and able 
judge, and those interested congratulate them- 
selves that the decision is in such competent 
hands. It is thought that several months will 
elapse before the decision is handed down. 


* * * 


The Status Just what effect the reha- 
of the bilitation of the Berliner 
Microphone. patent will have upon the 


telephone business is a question upon which 
those most closely interested seem to differ 
somewhat. It was supposed by many, and we 
ourselves were for the time under the impression, 
that the decision in the Bate Refrigerator case 
settled the Berliner patent for all time irrespect- 
ive of any decision that might be given on appeal 
in regard to the validity of the methods em- 
ployed to keep it in the Patent Office or the ex- 
piry of the Lake patent of 1880 in Great Britain. 

The Bate decision settled once for all the ques- 
tion as to the limitation of an American patent 
by the expiry of the same foreign patent granted 
to the same inventor before the American pat- 
ent, but the question as to the effect of a foreign 
patent granted to another person, or of a foreign 
species patent granted to the same or anuther 
person before an American genus patent, has 
never yet been decided in the courts unless the 
United States Circuit Court of Appeals in the 
recent decision in the Berliner suit passed 
judgment on this point. 

Among our most profourd students of patent 
law it is generally thought that unless the 
foreign patent previously granted is for the same 
thing substantially, and issued to or by the con- 
sent of or authorization of the American inven- 
tor, the American patent is not limited by the 
foreign patent. In other words, if the American 
patent, as in the case of the Brush storage bat- 
tery, is a generic patent, and some one gets out a 
foreign patent whick is not generic but simply 
an improvement upon the American patent, or 
some one not authorized by the American in- 
ventor takes out a foreign patent for substan- 
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tially the same thing, the American patent is 
not limited by the life of the foreign patent. 

Our best attorneys, however, admit that this 
point is yet unsettled, and unless the recent de- 
cision at Boston tkrows some light on the 
question it is still moot. 

True, in the suit of the Commercial Canning 
Company vs. Fairbanks Canning Company, 
where this question was brought up, the Court 
seemed to lean to the view that a foreign species 
patent did limit an American genus patent, 
bat the opinion was not decisive. 

In the Berliner case, the British Lake patent, 
granted in 1880 and expiring in 1894, was a 
species patent and by Judge Carpenter held to 
limit the Berliner patent. In this case the limit- 
ing patent, although simply. for an improvement 
on the original Berliner patent, was taken out in 
England by Berliner's agent by his consent and 
authorization. The question still remains open, 
what would have been the effect of the expiry of 
this patent had it been taken out by some one 
else than Berliner or his agent? A similar case 
was the Edison carbon microphone patent 
This also may beconsidered to be but an im- 
provement on the Berliner, but having been 
taken out independent of Berliner is believed 
not to have had a limiting effect on the latter’s 
patent. 

As to the effect of the recent decision upon the 
_ general telephone business, we find that it is less 
than would generally have been predicted. 
We have taken pains to feel the pulse of those 
who would naturally be expected to be most 
seriously affected, and find that they look upon 
the future with entire equanimity. The feeling 
is very well expressed in the following reply 
to one of our letters of inquiry to an officer of 
the Western Telephone Construction Company. 
It reads as follows : 

The recent Appellate Court decision will 
seem to prove of more value to the legitimate 
telephone business than harm. It will weed 
out the unstable and define the scope of opera- 
tions. The Bell people will find themselves 
further away from thoir coveted monopoly by 
reason of this decision than before. The people 
want improvements, extensions and advantages 
in this art denied by the Bell monopoly, and 
where there is need there will be genius to offer 
the means. The best devices in telephone ap- 
paratus are already outside of the Bell domain, 
and it is reasonably sure that the public will be 
supplied with the highest class of modern im- 
provements in this line without paying much 
1 for patent rights or monopoly privi- 

The Western is still forging ahead. 

J. E. KEELYN. 

Another effect which the decision will have 
will be to make more generally known the fact 
that other transmitters than those based on the 
Berliner patent are equally as good, if not better. 
As stated in our last issue, the Bell Company 
have so industriously given currency to the idea 
that the microphone was essential to the art of 
telephony that the public has been led to believe 
that it was true. Nothing in fact is further 
from the truth, and ELECTRICITY hopes to 
demonstrate that fact ina manner to leave no 
e hadow of a doubt in the minds of the public. 


& K * 


Ir THA Electrical World deserved credit for 
its reports of the lamp litigation in 1898, and we 
think it did—it certainly claimed it—does not 
Evgorriciry deserve credit for reporting the 
most important railway patent case up to date— 
the trolley case at New Haven? We think we 
do, but by comparisononly. It is no great en- 
terprise to go to New Haven at the proper time 
to hear and report a vase that interests the whole 
American electrical public, but it is a great want 
of enterprise not to have done so. If the Elec- 
trical World is fair, and if its Digest is what it 

claims to be, the readers of that paper will see a 


report of this case in the Digest a week after this 
credited to ELEOTRIOrrTr. Will it be fair? 
We'll see. 
x „ * 
The Gas Engine The discussion of the 
Business. status of the gas engine, 
the first part of which we published last week, 
brings up a subject upon which we have long 
been intending to make some remarks ourselves. 
It is a subject in which we are interested profes- 
sionally and to which we have given considera- 
ble study. The result of this study has been 
two fold. First, we have been convinced of the 
economy of the gas engine and its adaptability 
to smal] (and large) isolated electric lighting 
plants, and second, we have been more than con- 
vinced of the utter incompctency of the average 
gas engine manufacturer of this country to 
properly handle this business. There is no field 
more promising for the gas engine to-day than 
the electric lighting field if properly cul- 
tivated, and the electrical press in general, and 
ELROTRIOITxX in particular, have done what could 
be done to educate the public up to an apprecia- 
tion of this fact. We have done this not for the 
benefit of the gas engine manufacturer, for we 
are under no obligations to him, but for the 
benefit of the public. The manufacturer, instead 
of appreciating this fact and taking advantage of 
it as a man in any other business would, seems 
to have shut his door to this avenue of trade as 
effectually as he would against the smallpox if he 
knew it wasseeking admission. His attitude to 
the trade is inexplicable upon any business hy- 
pothesis. To illustrate one part of our meaning, 
it is almost impossible for an inquirer to obtain 
prices or other information from any of the 
leading manufacturers or their agents without 
having first satisfied such manufacturer or agent 
that he isa‘‘ proper party.” For example, an 
electrical engineer of our acquaintance some 
time since had occasion to use some figures and 
applied to the New York agent of a large Phila- 
delphia firm manufacturing gas engines for his 
list price. Note that he did not want net prices, 
but merely list prices. The agent wanted to 
know firat who he was, next what he wanted 
them for, and then what size be wanted the price 
on. The engineer stated that he wanted prices 
on all sizes from 1 m. P. ‘‘ What do you want 
with a 1 E. P. engine? was ushed. ‘‘Fora 
small electric lighting plant,” was the reply. 
Lou can’t do anything with a 1 E. P. engine, 
and besides nobody in this country but us can 
go into the lighting business with gas engines,” 
said the polite agent. I suppose that settles 
the matter,” said the engineer, putting on his 
hatand walking out. This gentleman took pains 
to inquire whether this was the customary trest- 
ment accorded inquirers by this particular 
agent, and finding that it was, and thinking that 
the firm he represented should know how they 
were being represented, wrote them, stating at 
the same time that he declined to have any fur- 
ther dealings whatever with their New York 
representative. To his surprise he received a 
somewhatcurt reply upholding the New York 
man in every particular. 

This treatment of would-be customers by gas 
engine manufacturers and their agents has be- 
come so notorious as to deter many from making 
inquiries which they would otherwise like to 
make, and this particular experience has cost 
the firm referred to several orders of consider- 
ablesize. How different would be the experience 
of an inquirer after steam engines, dynamos, 
motors or any other commodity under the sun. 
He need only let it be known that heis in want 
of the goods to be overrun with gentlemanly 
agents only too willing and too anxious to give 
him all the information they possess. 

Now, as to the truth of the statement attributed 


to this particular agent, that no one could go in- 
to the gas engine electric lighting business but 
the firm he represents. We know of quite a num- 
ber of electrio lighting plants installed during the 
past few ears by this same firm and not one of 
them gave satisfaction until they had been re- 
peatedly overhauled and changed about in ac- 
cordance with good engineering practice, and not 
a few installed upon guarantee of satisfactory 
performance have been bodily thrown out after 
repeated failure to have the guarantee made 
good. 

To such an extent have the business methods of 
leading gas engine manufacturers disgusted the 
investing public that capitalists and business men 
who would like to go into the business of equip- 
ping small lighting plants driven by gas engines 
have in a number of cases within our knowledge 
given up the idea. In another case within our 
personal knowledge a Philadelphia company of 
large capital intending to go into this very busi- 
ness have given up all idea of dealing with Ameri- 
can manufacturers and are preparing to send or 
have already sent a representative abroad in the 
hope that there at least they will be able to deal 
with business men who will give guarantees that 
are worth something. 

Another result of the policy of the American 
manufacturers is that English, German and 
French manufacturers are establishing agencies 
in this country for their gas engines, and in the 
discussion which we conclude in this issue one of 
them, apparently a business man, and one who 
represents one of the most widely known firms in 
England, takes a prominent part. He came here 
with the expressed intention of introducing the 
oil engine of his firm. He came here not only 
with information in regard to what he has to sell 
but a willingness to impart that information that 
must have astonished the manufacturers of this 
country. Do the latter think they can compete 
under their present policy with competitors, even 
from abroad, who not only know what they have 
but are willing and anxious that the world should 
also know eit? 

Mr. Richmond, of the De La Vergne Com 
pany, who has had a wide experience with the 
men who are following the inane and suicidal 
policy which we are condemning, spoke right 
out in meeting. As soon as the gas engine men 
suspected that the De La Vergne Company might 
manufacture their own engines instead of buying 
from them, they fell all over themselves to effect 
a sale. Mr. Richmond says: I got as muchas 
40 per cent. discount quoted at the first slap—I 
don’t know how much I could get by negotia- 
tion,” and then they proposed that the De La 
Vergne Company, if they did manufacture, 
should add 200 or 800 per cent. profit, and then 
divide up with them, half and half. Mr. Rich- 
mond further says: ‘‘As a matter of fact the 
prices are all broken up in the gas engine bansi- 
ness at the present moment.” 

Yes, the gas engine business was broken all up 
by the simple announcement that a single busi- 
nesscompetitor might enter the field. 

The prices were, however, only cut for that 
competitor, but to the average purchaser they 
remained the same. 

We prophesy that before long some compet 
itor with a good gas, gasoline or oil engine be- 
bind him and common business tact in his head 
will cometo the front and reap the harvest which 
the manufacturers are doing their best to de- 
stroy. 

If, as implied by Mr. Richmond, the present 
prices include 200 or 300 per cent. profit, this 
new competitor will be satisfied with 25 or 50 
per cent. Whether or not the present manufac 
turers continue to require your pedigree and 
certificate of character before they will impart 
any information, the newoompetitor will requize 


May 29, 1895. 
no other credentials than other business Men re- 
quire and facts will be freely and fully given. 
Whether or not the present manufacturers will 
continue to try to monopolize the use of their 
own engines for electric lighting (a business 
which they have generally shown themselves 
totally incompetent to handle), and give guaran- 
tees that are not worth the paper they are printed 
on, the new competitor will be glad to sell to 
every one who can pay a fair price for his engine, 
and he will sell to them low, and give a guar- 
antee that can be relied upon in every particular. 
The American public and Exectricity will wel- 
come this competitor with open arms. We all 
hope he will be an American, but we will wel- 
come him anyway if he changes, as he must, 
the present order of things. 
& * X 
In the April number of 
His Motor the New Science Review 

and a Challenge. isan article by Jobn W. 
Keely himself describing (?) not only his motor 
but the philosophy of it. If we cannot quite 
grasp his meaning at all times it is of course our 
fauit, for he has expressed himself in language 
which certainly cannot mean anything else but 
that which he intended it to mean. What he in- 
tended it to mean, Heaven and Mrs. Bloomfield 
Moore, himself, and possibly Mr. J. M. Stoddart, 
the editor of the Review, only know, but it can’t 
mean anything else. It is, therefore, perspicu- 
ous in a high degree. It means something on 
the same ground that the dog was a good coon 
dog—it had been tried for everything else nuder 
the sun and found worthless, but God made 
everything for a purpose, and since the dog had 
been tried and failed on everything else it was 
concluded that the Almighty intended him for 
hunting coons. 

So with Keely’s language. We have gotten 
out our Greek and Sanskrit lexicons; we have 
rummaged the shelves of old papyri dating back 
of the time of Rameses I; we have studied the 
hieroglyphics on the backs of all the mummy 
scarabs we could find in the cases of the Museum 
of Archsology ; we have compared it with the in- 
scriptions on the Rosetta stone and the hiero- 
glyphs of the Mayas on the ancient temples of 
Chichen Itza; but all to no purpcse. None of 
these throw any light upon the subject, and we 
have concluded that Mr. Keely’s description de- 
scribes nothing in the sea or under the seaor on 
the land or under the land or inthe air above the 
land. But it must describe something. Else 
why should Keely have written it? Else why 
should Mrs. Bloomfield Moore withdraw the 
veil ?” Else why should J. M. Stoddart print 
it? There is but one recourse left, as with tha 
dog—to believe that it describes Keely’s motor. 

Let us consider that matter settled, then. 

At the end of the article Mr. Keely enumerates 
a number of tests which he is willing to put his 
motor to in the presence of scientists. We do 
not doubt for a moment that his motor, or what- 
ever he calls it, will successfully perform every 
one of the things there enumerated. And sup- 
posing it does ? What hasit accomplished? Will 
it do no more than this? Is this the discovery 
about which Mrs. Bloomfield Moore has been 
prating so long and so loudly ? 

Oh, what a-groaning of the mountain! and oh, 
what a birth !—ridiculus mus. 

These tests, if all accomplished successfully, 
would have the same value to the world as have 
the usual spirit communications—no more, no 
less. They would indicate an accession to our 
knowledge quite on a par with that which is 
brought to us from the dead through the agency 
of professional spiritual mediums and other like 
impostors. 

We do not pretend to be versed in occult 
things, but we hereby issue a challenge: 
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We will undertake to repeat, without recourse 
to other than well known physical agencies, 
every phenomenon which Mr. Keely will produce 
by his so-called newly discovered force or 
agencies. To enable us to do this we ask no 
especial privileges within the arcana of Keely’s 
workshop. We ask only to be permitted to see 
the experiments performed as he will show them 
to other experts, in order that we may know the 
task which is before us. 

If Mr. Keely will give us this opportunity we 
will agree to repeat everything which he does 
before the same committee of experts, provided 
they are men of recognized standing in the 
scientific world, within sixty days. If Mr. Keely 
and his friends have confidence in themselves 
they will not let this challenge go unnoticed. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


BRUSH COMPANY’S ELECTION. 


Coffin, Lawrence and Hliles Step Out. 

At the annual meeting of the Brush Electric 
Company in Cleveland last week, Mr. Robert 
Treat Paine was chosen president in place of W. 
H. Lawrence, J. P. Ord vice-president in place 
of C. A. Coffin, C. G. Smedberg treasurer in 
place of B. F. Miles, and Mr. S. M. Hammill 
general manager. The meeting was interesting, 
lasting the greater part of two days. Full details 
will appear later in ELECTRICITY. Mr. Smedberg 
was formerly assistant treasurer of the Edison 
General Electric Company. 

Xx & * 
“ Electricity’s’’ Advantages. 
(From the Industrial World.) 

Theadvantagesof ELECTRICITY for heating are gradually 
becoming more appreciated. 

Quite true. We can produce more heat in one 
issue than all of our contemporaries combined. 

& „ * 
The Chicago-St. Louis Air Line. 


Dr. Wellington Adams stated ten days ago that 
$9,000,000 of the bonds of his great enterprise 
had been placed in New York and Chicago. Care- 
ful investigation has failed to reveal any bank or 
financial institution which has bought any. We 
think the story must be—incorrect. 


& „K * 
Ir Mx interest other lamp makers to know 
that the Harrison Lamp Works bill their lamps 
to the Schenectady office at 83 cents apiece. 


& „K * 

THE conviction of Henri Bier at New Orleans 
for perjury shows that even in that cosmopolitan 
city, where reform has been looked upon as hope- 
less, there is a sharp awakening. Mr. Bier is a 
wealthy man and has always stood well in his 
city. He got mixed up in the procurement of 
franchises for a branch of the Traction Company, 
and in a previous case shielded his friends by 
making false statements on the witness stand. 
For this crime he has just been convicted. The 
incident shows that even in corporation matters 
bribery and perjury are sometimes held to be 
criminal by the courts. | 

& „ ** 
The Brooklyn Heights Railroad. 

The committee of three experts who have been 
examining into the physical condition of the 
above-named property have practically agreed 
on their report, which is that from three to four 
millions of money needs to be expended in track 
renewals and repairs to equipment. 

& „ * 
He Has Watched Us Grow. 
(Hon. John R. Murphy in a recent lecture.) 


The growth of ELECTRICITY is without a parallel in the 
world’s history. 
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Sleepy Eye Rudely Awakened. 
(From the St. Paul Call.) 


SLEEPY EYE, Minn.. May 18.—At 12:20 o'clock a tre- 
mendous explosion was heard and ten minutes later the 
school building here was in flames. The electric plant tn 
the basement is an entire loss. 


* & * 
A Warning to G. E. Employees. 


(From the San Francisco Examiner.) 


Ward Gets ren Vears for Bribery. 

There was a tearful scene in Judge Smith’s 
courtroom, Stockton, this afternoon immediately 
after the passing of sentence on Charles W. 
Ward, convicted of bribery in connection with 
the adoption of plans for the new County 
Hospital. 

The defendant stood up and the Judge in 
passing sentence said that bribery was consid- 
ered one of the most serious of offences, and the 
Legislature had so said in fixing the punishment 
at from one to fourteen years, and in disquali- 
fying the offender from ever holding any office 
of trust. The term of imprisonment was then 
fixed at ten years in San Quentin. As the sen- 
tence was fixed by the Judge the defendant 
gasped and sank back in his chair, burying his 
head on the breast of his wife, who was seated 
by his side. His little six-year old child added 
her tears to those shed by husband and wife, 
and altogether the scene was an impressive one. 

& & * 
He Sees the Mistakes of Another. 
(From a letter to the Editor of the Brooklyn Eagle.) 

Gentlemen—Dear Sir—I was ther man that cought this 
Pick pocker an seen him take 2 one doller bill from ther 
boy pocket and I ran after him and brought him back to 
ther car and later I had him arested. Kindly correct ther 
mistake and oblige H. BUTLER, Electrician. 

[We take it that Mr. Butler is the chief elec- 
trician for the Electropoise or Earth Magneto 
promoters. — Ep.] 

„& XK * 


Hunt and Taltavall Will Lash the Ether. 


Meantime Let's All be Happy. 

When the sun’s rays weaken, when the decay 
of a colossal planet is heralded to us, how shall 
we prepare for the inevitable darkness or drive 
away the iciness of interplanetary space? The. 
glow-worm has taught us its lesson; the will-o’- 
the-wisp is no longer a delusion. With a whip 
that science alone can control we will lash the 
ether until it gives to us the quivering light of 
dawn—the effulgence of the rising sun.— Electric 
Age. 

* XK * 
Lighting Deal in Brooklyn. 

It is announced that the Brooklyn Edison 
Company has purchased nine-tenths of the 
stock of the Citizens’ Electric Light Company 
of that city. This trade means an entirely new 
situation in Brooklyn lighting matters. 

When the Edison Company came into the field 
in Brooklyn they found the political machinery 
in the hands of the menwho owned the two 
other companies which did all the city lighting at 
a gocd fat rate, and a small amount of com- 
mercial incandescent work. It took the Edison 
Company. made up from the solid element of 
the city’s business men, over two years to get a 
franchise. They refused to pay a dollar to the 
Board of Aldermen, and finally compelled the 


granting of a franchise in the courts. They did 


not have any chance at city lighting contracts 
until last year when a reform administration 
came in. This year they found that even under 
a ‘‘reform” Board of Aldermen specifications 
were drawn in a way to practically prohibit their 
hidding on the city contract. 

The present deal does not mean that the 
Brooklyn Edison Company have ceased to 
believe that honesty is the only policy to pursue 
in business, but that they bave at last been 
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forced to pay the ring what they want. The 
money has been paid in an honorable way—$170 
per share for the stock of the Citizens’ Com- 
pany—but it is none the less the payment of just 
about the original price demanded by the ring 
for allowing the Edison Company to do business. 

It may be that this Brooklyn ring will be 
broken up some time. It is certain that it is 
still just about as powerful as ever, and equally 
certain that the members will retire, if they ever 
do retire, with bank accounts large enough to 
enable them to live in peace and contentment. 
Their consciences will not disturb them. 

& & * 
Its Reason for Existence. 
(From the U. S. Investor.) 

It has been stated this week that General Electric stock 
was booked for a handsome advance. But one opinion, 
however, exists regarding the company—it is kept alive 


merely to furnish certain speculative bankers a football 
out of which to kick stock market profits. 


& „K * 
A SPECIMEN GENERAL ELECTRIC AS- 
SET. 


In the report of the Gas and Electric Light 
Commissioners of Massachusetts for 1891, the 
Lee Electric Company appears for the first time 
and returns the following assets : 


Gas plant, mains and meters $8,185.85 
Real estate (elec: ric) 4.485. 27 
Steam plant and water po war E 2,952. 62 
e . 4,899.60 
Limes, meters, LAMPS, etcoeemaeal. . 12,777.96 
Supply ACCOUDL.... 2... nter cece sees senece 2,874.11 
Material on hand and accounts receivable....... 9,465.20 
ee!!! wnawderseseeuens N $87,454.76 
The liabilities were returned as follows: 
, . osseo $20,000.00 
Bonds issue 15,000.00 
Unpaid bills....... . encores secede 1,982.49 
I Sos ccs eaves sar n ne usc Ee ees $36,982.42 


The returns show that the electric plant was as - 


follows: 
One 650-light T.-H. alternator. 
Two 160 H. P. boilers. 
Two 165 B. P. engines. 
One 608. P. waterwheel. 
91,000 feet wire (in lines). 
649 16-c. P. incandescent lamps. 


The liabilities therefore footed up, to begin 
with, about $43 per lamp installed. In the re- 
port of ‘‘ securities ” held by the G.E. Company, 
on page 81 of ELROTRIOITT. current volume, it 
appears that among them are $11,000 of these 
bonds, and that the Securities“ Company has 
$19,400 of the stock; presumably some local citi- 
zen or citizens have the other $600. 

According to the returns of subsequent years 
the floating debt, consisting of notes and unpaid 
bills—presumably due largely to the G. E.—has 
accumulated as follows: 


1891 (as above)..... $1,962.42 1884 . . $40,150.56 
1% —.d 7,864.49 1895 . 45, 203,44 
1898.. 20,792.08 


So that the gross liabilities have now reached 
the tidy sum of $80,203.44. The number of 16 
o. P. lights returned in 1895 was 1,500. The re- 
sults of operations for the year ending June 80, 
1894, were as follows : 


Income from sale of electric light and power...... $5,480.84 
Operating expenses 5,541.98 
Deficit.. $61.09 


In arden that the brilliancy ot tiie future pros- 
pects of this enterprise may be appreciated, the 
following statement, showing the rate of increase 
of population in the town of Lee is given, as 
taken from the census reports : 


1800 cera 4,40 1880 3,989 
S 4.035 188666 osnon. 4.274 
o ee Ae 8.866 18900 scene 8,785 
JF 8,900 

A decrease of 685 in sagulo in the last 30 
years. 


The prospects of this plant ever paying a divi- 
dend may be easily ciphered out from the above 
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statistics. How many other ‘‘securities” of 
equal value are contained in the schedules of 
the General Electric ? 

& „K X 


THE ELECTRIC CONSTRUCTION AND 
SUPPLY COMPANY. 


If the failure of the Electric Construction and 
Supply Company of this city, and incidents at- 
tending it, constituted an isolated case of dishon- 
esty, it might with propriety have passed un- 
noticed. But it is not, unfortunately, an isolated 
case. No failure reported in this trade in the 
past three years has left those connected with it 
free from deserved criticism. In nearly every 
case, as the facts were revealed, it was shown 
that the failure should have come earlier, before 
the debts were out of all proportion to assets. 
And in nearly every case the insiders engaged 
in a disreputable scramble to protect themselves 
at the expense of the legitimate commercial 
creditors. 

Of the latter feature the collapse of the 
E. C. and S. Co. was a conspicuous example. 

The electrical trade will never be upon a solid 
basis—will never be worthy of financial credit 
or the respect of the public—until the ideas of 
business revealed by such failures as the one 
under discussion and the men holding them are 
driven out and replaced by men and ideas more 
in harmony with the established laws of commer- 
cial integrity. 

The causes of this failure may be passed over 
briefly, yet they are important in considering the 
actions of the management when the crash 
came. 


The E. C. and S. Co. was simply a selling 
company. It was capitalized at $225,000, about 
$85,000 of which stock had been sold to the 
public. Inthe days of prosperity its gross sales 
were about $800,000, and the profits were large. 

Its product was manufactured by the Standard 
Thermometer Company of Peabody, Mass., of 
which Mr. F. R. Upton, Mr. Rice and others of 
Mr. Upton’s relatives were the chief owners. 
The product was never manufactured with any 
degree of skill, and was unsalable when delivered 
to the E. C. and S. Co., necessitating the main- 
tenance in New York of shops in which every 
lamp had to be overhauled before shipment. 
Notwithstanding that the work of the manufac- 
turing company was inferior, the prices charged 
to the selling company were 25 to 834 per cent. 
higher than the work could have been done for 
on contract elsewhere. 

When the great falling off in sales occurred 
in 1898, the E. C. and 8. Co. was still com- 
pelled to take the product from the factory, at 
one time having as many as 8,000 lamps in stock, 
for which they were unable to pay, giving notes 
therefor endorsed by Mr. Upton. 

Counting the extra cost of lamps made at the 
family factory over what it would have been 
under other circumstances with the cost of the 
repair shop in New York, the total cost of each 
lamp was nearly double what it should have 
been. So much for the causes. 

The condition of the company naturally be- 
came worse and worse. When failure was inev- 
itable, a Mr. Rocap was elected treasurer, and 
empowered by the Board to make transfers, etc. 
He was in office ten weeks before the collapse. 
When the receivers were appointed it was re- 
vealed that he bad given to Mr. Upton a bill of 
sale of about $35,000 worth of stock, and had 
assigned to him accounts of about $30,000, leav- 
ing say $10,000 of stock for the receivers to sell 
for the benefit of the outside creditors, The 
total debts were about 9105, 000, and if the assets 
were equitably divided, it will be seen that 
the creditors would come out fairly well, getting 
perhaps 70 cents on the dollar. 
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In addition to the grab of Mr. Upton, Mr. 
Rice got out attachments for salary as an officer 
of the selling company, although he had per- 
formed no services for that company. 

The stock of the E. C. and S. Co. seized by 
Mr. Upton is now offered for sale by a Mr. 
Waterman. Whoever he is, we are not sur- 
prised that Mr. Upton or Mr. W. J. Hammer, 
his assignee, did not offer this stock over their 
own names. It shows that they had some appre- 
ciation of their position at least. 

One fact we wish to call particular attention 
to: This stock of goods, according to the rules 
of common honesty, should have been in the 
hands of the receivers and tbe proceeds divided 
pr? rata among all the creditors. It is indeed 
an open question whether the assignments to 
Upton were valid in law. 

Every man paying Mr. Upton any money 
either for stock or on account of bills due the 
E. C. and S. Co. does so at his own risk. The 
purchaser may still be sued by the receiver for 
the recovery of the property, or may be com- 
pelled to pay his bill twice over. 

The episode. we think, marks the close of Mr. 
Upton’s career in the electrical business. He 
will have to find another field. 

As for Mr. Hammer, we suppose there will 
always be a demand for the servicces of such as 
he. Whenever there is particularly dirty work 
to be done he will be called on, and will always 
be found ready, for a consideration, to do any- 
thing required of him. 

It is not a please nt duty for a trade paper 
thus to point out the rottenness in its own trade. 
It is, however, a duty which must be performed. 
When dishonest and corrupt methods have been 
reduced to a minimum, as they are in other in- 
dustries, then and not till then will this trade be 
upon a proper basis, worthy of the respect of the 
world,and inviting the investment of capital. 

We take special pleasure in pointing out that 
in the total wreck of the E. C. and S. Co.’s busi- 
ness, and amid all the crookedness revealed 
thereby, two men stand out clearly, unashamed 
of their relations, unstained by any dishonest 
acts Herbert Torrey and Robert B. Corey. 
These gentlemen refrained from taking any 
steps to protect themselves at the expense of the 
other creditors when they might have done 80 
with perfect propriety for salary due and 
earned. They erred on the side of fairness. 

And we think time will show that in this case it 
paid to dolright, and that those who did wrong 
will pay the penalty. 


Personal. 


Mr. John C. Dolph, 126 Liberty street, New 
York, has been appointed manager of the East- 
ern district for the Forest City Electric Com- 
pany of Cleveland, Ohio, manufacturers of the 
well-known Roll Drop” commutator bars. 

Mr. J. H. Rhotehamel, president of the Co- 
lumbia Lamp Company, has been in New York 
the past week. He reports the Columbia Com- 
pany’s business in flourishing condition, and 
that they are ready now to sell 220 volt lamps in 
any quantity. 

Mr. C. I. Hills, who has represented the Co- 
lumbia Lamp Company in this city for about a 
year, bas made arrangements to go with the 
Perkins Switch Company of Hartford, beginning 
June 1. Mr. Hills began his electrical business 
career with the Perkins Lamp Company in 
1889, continuing with them and with the Wa- 
ring Company until the; latter was finally closed 
by the courts. He has the reputation of being 
the best lamp salesman in the business, and has 


made many friends. For the Perkins Company 
he will handle their full line of switches, sock- 
ets, cut-outs, Waterhouse arc lamps and incan- 
descent lamps, 


May 29, 1895. 
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Railroad Patent Litigation. 


THE UNDER-RUNNING TROLLEY. 


Final Hearing of a Case Involving the Basic 
Patents of the Modern Trolley—The 
General Electric and Westinghouse 
Companies Lock Horns. 


The suit of the T.-H. Company vs. the Win- 
chester Avenue Railroad Company and the West- 
inghouse Electric and Manufacturing Company 
came up for final hearing in the United States 
Circuit Court at New Haven, Conn., on Wednes- 
day morning, May 22, and continued through 
the rest of the week. This suit is one of unusual 
importance and interest in that it involves the 
validity of the Van Depoele patents, which are 
claimed to broadly cover all of the under - running 
trolleys in use to-day on the electric railroad 
systems throughout the United States. These 
patents were acquired by the Thomson- Houston 
Electric Company—now merged into the Gen- 
eral Electric Company—and all unauthorized 
users of the modern trolley are claimed by the 
plaintiffs to be infringers, and they have sued 
the present defendants to establish their claim 
and also for an accounting. 

This suit is for infringement of two letters 
patent based on the invention of Charles J. Van 
Depoele (deceased). 

The first of these patents (in ordei of date of 
application) is that dated April 11, 1898, No. 
495,448, based on the application signed and 
sworn to on January 17, 1887, and filed in the 
Patent Office March 12, 1887. 

The Patent Office file of this application howi 
that the application was long d:layed in the 
Pateut Office owing to interferences with rival 
applications of R. M. Hunter and others, the 
final decision in favor of Van Depoele having 
been rendered on February 4, 1898, and the 
patent issued a few days thereafter. The in- 
ventor had iu the meantime died and the patent 
was issued to his executors and by them was as- 
signed to the complainants. 

The second patent is dated April 11, 1893, No. 
495,883, and is based on the application sworn to 
November 15, 1887, and filed June 18, 1888. This 
patent also was long delayed owing to interfer- 
ence with F. J. Sprague, but was finally awarded 
to Van Depoele on December 15, 1892. 

On the first patent the claims at issue are the 
following, which are the 6th, 7th, Sth, 12th and 
16th, of which the 6th is the most general and 
the 16th the most specific. They read as follows: 

46. Iu an electric railway, the combination 
with a suitable track and a supply conductor sus- 
pended above the track, of a car provided with 
a swinging arm carrying a contact device iu its 
outer extremity and means for imparting upward 
pressure to the outer portion of the arm and con- 
tact, to hold the latter in continuous working re- 
lation with the under side of the supply conduc- 
tor, substantially as described.” 

16. In an electric railway, the combination 
of a car, a conductor suspended above the line of 
travel of the car. an arm pivotally supported on 
the top of the car and provided at its outer end 
with a grooved contact wheel engaging the nnder 
side f the suspended conductor and a tension 
spring for maintaining an upward-pressurecon- 
tact with the conductor, substantially as de- 
scribed.” 

The specification describes the drawings in de- 
tail, in which Fig. 1 illustrates the combinations 
claimed as a whole; Fig. 7 shows a modification 
of the coutact wheel (with its arm support and 
spring), and Fig. 9 shows, on an enlarged scale, 
the vertical and trausverse axis upon which the 
contact carrying arm is sustained. 

Of the second patent (No. 495,383), which is 
for an improvement upon the system broadly 
claimed in patent No. 495,443, the claims involved 


in this suit are the 11th, 12th and 18th, which 
read as follows: 

11. In an electric railway, the combination 
of a car, an overhead conductor, a standard on 
the car, a rotating support thereon, an inclined 
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contact carrying an arm hinged upon said sup- 
port and a tension spring secured so as to rotste 
with the support and acting upon the said arm 
for holding the contact device in position.” 

„12. In an electric railway, the combination 
with a car of e standard on a car, a rotating sup- 
port thereon, an arm hinged upon said support 
and provided with a grooved or flanged contact 
device for engaging with a suspended conductor, 
and a tension spring secured so as to rotate with 
the support and acting upon the said arm to hold 
the contact device in position.” 

13. A reversible contact device for an elec- 
tric railway vehicle, consisting of a standard, a 
rotating support thereon, a contact carrying arm 
hinged upon said support, and a tension spring 
secured so as to rotate with the support and 
acting upon the contact-carrying arm for holding 
the contact device in position.” 

The specification states that the novel features 
of this application comprise an improved apparat- 
us whereby the upward pressing contact is main- 
tained against the conductor and means are pro- 
vided ‘' for reversing the position of the contact 
arm npon the car, together with various details 
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of construction and N and Fig. 6 is 
given as an elevation sbowing the embodiment 
of his inveution. 

The defendants claim in defence respecting 
No. 495,448 : 

1. That the invention was anticipated by several prior 
American and British patents in the same art. 


2. That the invention was anticipated by the prior pub- 
lic use of Daft at Baltimore. 

8. That the invention was made not by Van Depoele, but 
by one Verstræte, an employee of the Van Depoele Com- 
pany. 

4. That the invention was made by Sprague before Var 
Depoele made it. 

5. That in view of the state of the art there was no in- 
vention invoived in making the combination of the claims. 

6. That the same invention had, before the issue of said 
patent, been patented to Van DePoele by several prior 
patents. 

7. That the same invention was inseparably involved in 
inventions previously patented by the same inventor. 

Respecting No. 495,888 : 


1. That the alleged invention was anticipated by several 
prior American and British patents. 

2. That in view of the state of the art there was no in- 
vention involved in making the combinations of the 
Claims in suit. 

8. That there is no evidence that Van Depoele made the 
invention prior to June 18, 1888, the date of his applica- 
tion for the patent, and that the alleged invention was 
therefore anticipated by the prior public use of Sprague 
at Richmond. 

4. That, if the alleged invention was embodied in the 
New Orleans road, it wasin public use and on sale more 
than two years before Van Depoele’s application for the 
patent. 

5 That the same invention had, before the issue of sald 
patent, been patented to Van Depoele by several prior 
patents. 

In regard to e the defendants hold 
that the following preceded the Van Depoele 


inventions: 


(1) Wesson's Patent. Granted Feb. 17, 1857, 
for improvements in electric telegraphs. 


The object of this is stated to be ‘‘to transmit 
telegraphic communications between railroad 
trains, canal boats and other vehicles, utc.” It con- 
sists briefly of a telegraphic line suspended from 
posts at the side of the track which are supplied 
with current from a stationary source. This line 
is divided into sections at the posts, and on each 
post is a circuit breaker which is operated by 
an arm, monuted on the middle of the car, so 
that as the car passes the post the line circuit is 
broken and the current is deflected through the 
car where it operates a telegraph apparatus. 

They claim that this patent discloses an 
overhead conductor suspended at the side of the 
track and supplied with current from a station- 
ary source, a railway car provided with a con- 
tact device carried by the car, attached to a pro- 
jecting arm moving freely so as to compensate 
for the swaying motion of the vehicle from what- 
ever cause,” the said arm carrying at its outer 
end a grooved contact device which is pressed 
upward by a suitable spring (tension device) into 
engagement with the under sideof the conductor. 

The carrent transmitted to the car is used to 
operate a telegraph instrument instead of a 
motor for propelling the car, but it is claimed 
that this substitution was not new with Van 
Dopoele as it had been done prior to his inven- 
tion by Siemens, Finney, Cowles and others. 
It was at the side of the track instead of over 
the car, but tuis difference was not new because 
it had been previously co placed by Goodwin, 
Finney, Cowles and others. 

(2) Fitzgerald Patent. This was for an ar- 
rangement of devices whereby signals could be 
transmitted between a train of cars to the station 
or to another train. It describes a method of 


underrunning brushes making contact with 


transverse wires overhead connecting with lon- 
gitudinal wires. Date of patent June 22, 1869. 

(8) Smith Patent. Aug. 5, 1873. This relates 
“to tle construction of a system of railway tele- 
graph mechanism by which upon lines of railway 
all of the trains of a line may be kept in commu- 
nication with the various stations of the line and 
with each other if desirable.” 

In the words of the inventor, ‘‘ For this pur- 
pose I construct a line of wires so arranged that 
either a constant or an intermittent current 
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THE STATUS OF THE GAS ENGINE. 


A Statement and Discussion of the Subject Before the 
American Society of Mechanical Engineers at Their 
Monthly Meeting April 10, 1895. 


Discussion—( Concluded.) 


Mr. Reeve was followed by Mr. Anson W. 
Burchard, who read a paper on the gas engine 
installation at the works of the Danbury and 
Bethel Gas and Electric Company at Danbury, 
Conn. | 

In 1893 it became necessary for the Danbury 

and Bethel Gas and Electric Light Company to 
érect a new electric station, their business 
having outgrown the capacity of their former 
station, and advantage was taken of the oppor- 
tunity to place the new station on a site adjoin- 
ing that of the gas works, in anticipation of 
being able to effect some economy in adminis- 
tration thereby. 
“ This company manufactures gas by the Edger- 
ton process, in which the retorts used for fixing 
the oil gas are heated by a producer gas flame, 
and the apparatus for making this gas is regular- 
ly employed in this work. 

The economical performance of the gas engine 
plants operated by producer gas in Europe led 
to the belief that a moderate amount of power 
could be generated by this means at a lower cost 
than by steam, particularly where water for con- 
densation is not available, asin the case under 
consideration. 

After some investigation of this subject, it was 
decided to install a gas engine plant, the com- 
pany being favorably situated in respect to its 
having the necessary apparatus for making the 
producer gas. A number of gas enginesof large 
size in operation were inspected and an analysis 
made of the difficulties experienced in their use; 
and in planning the installation arrangements 
were made to overcome these difficulties so far 
as this could be accomplished. 

It was found that none of the buildersin this 
country were at that time prepared to furnish 
engines of larger units that 100 m. P., nominal, 
and three of that size were ordered. They were 
of the Otto type, two cylinder, single acting, the 
cylinders being placed one over the other, with 
connecting rods engaging a single crank. On 
account of the low quality of producer gas and 
the difficulty of igniting it, it was decided to use 
electric sparks from an induction coil for this 
purpose. This plan enables the ignition to be 
effected at exactly the desired time. 

The engines are provided with gas, air and 
exhaust valves of the poppet type, affording 
facilities for regrinding to maintain tightness, 

The engines were placed side by side with 
crank shafts in line, and to extensions of these 
shafts there were fitted clutches, so that the 
engines could be coupled together with the 
cranks 180 or 120 degrees apart. 

Another arrangement was made for coupling 
the governors, so that by connecting them and 
the shafts the engine could be run as— 

(1) A four cylinder engine with two cranks, 
180 degrees apart. 

(2) A six cylinder engine with three cranks, 
120 degrees apart. 

The cylinders being arranged to take gas 
alternately with two engines running coupled, 
there were two impulses or two opportunities to 
govern per revolution, and with three engines 
running there were three impulses or three op- 
portunities to govern per revolution. 

A further provision against irregularity of 
speed was made in a balance wheel on the 
counter shaft, weighing about 6,600 pounds and 
speeded at 483 revolutions per minute, 

At this time the engines were arranged to 
regulate the power by either admitting a full 
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charge of gas or cutting it off altogether as the 
load increased or diminished. 

Experiment showed, however, that with the 
producer gas it was possible by regulating the 
the quantity of gas admitted to the cylinder 
per impulse to obtain impulses varying con- 
siderably in power, and it was possible to ignite 
a very weak mixture of gas and air, and that the 
loss of economy due to the use of a reduced 
charge of gas was not serious; and the engines 
were subsequently fitted with conical governor 
cams by which means the supply of gas per im- 
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at each side of the driven pulleys, and by run- 
ning the rollers between the belt and the pulleys 
the belt can be lifted oft the pulley, the tension 
of the belt being regulated by an idler pulley 
carried on apright frames and moving con- 
jointly with the roller carrying frame. Thus, 
when the rollers were in a position lifting the 
belt off the pulley, the idlers would be raised 
and the belt nearly straight. When it is desired 
to connect an engine with the shaft, the rollers 
are run around toa position between the upper 


ANALYSIS OF GAS USED BY ENGINES DURING BRAKE TEST OF GAS ENGINES AT 
ELECTRIC STATION OF DANBURY AND BETHEL GAS & ELECTRIC LIGHT CO., 
DANBURY, CONN. 
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pulse is varied according to the power required, 
within certain limits, below which the supply of 
gas is cut off altogether. 

This was found to improve the regulation very 
much as compared with a single engine, or with 
two or three engines running uncoupled, and as 
satisfactory regulations could be obtained with- 
out coupling the engines, the use of the coup- 
lings was abandoned, gince they required to be 
handled with some care, particularly in coupling 
two engines when in motion. 


In ordinary ser- 


come in contact with the driven pulley, and the 
necessary tension given the belt by lowering the 
idler pulley, which also increases the arc of con- 
tact between the belt and the pulley. 

The advantages of this arrangement are that 
none of the parts of the shafting device are in 
motion except while the belt is being shifted, 
that little room is taken up on the shaft, only 
four inches on each side of the driven pulley, 
and that the power is transmitted toa pulley 
keyed rigidly to the shaft. The idler pulley 


OUTPUT AND FURL CONSUMPTION, ELECTRIC STATION, DANBURY-& BETHEL GAS & 
ELECTRIC LIGHT CO.. DANBURY, CONN, 


Output of Station in Kilo-watt hours. 


Fuel Used by Engines. 
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vice the variation on the alternating current 
E. M. F. is not over two per cent. 

Special arrangements were made for belting 
the engines to the countershaft, the high speed 
of which required the use of small pulleys, 26 
inches in diameter. The clutches were considered 
impracticable because of the irregular driving 
effect of the engines, besides which the small 
diameter of the pulleys would have necessitated 
placing the clutches outside them, involving the 
use of quill arrangements with separate bearings, 
which would have taken up a great deal of room 
on the shaft. 

A frame carrying a series of rollers was placed 


moves simultaneously with and in proper rela- 


tion to the rollers, and has an independent ad- 
justment for maintaining a proper tension on 
the belt. 

This device is made use of to start the engines 
also, the practice being to get the shaft under 
motion by means of a small steam engine, and 
then to start a gas engine from the shaft by the 
belt. 

Oil is supplied to the engine bearings and 
journals through a system of pipes, is collected, 
filtered, and pumped intoa tank, from which it 
is drawn for use again. 

The tests described were undertaken for the 
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purpose of determining whether the engines 
were capable of developing the amount of power 
which they had been represented as being able 
to perform. 

As the power is in a large measure dependent 
upon the quality of gas furnished, a standard 
had to be determined for this. Asa large num- 
ber of analyses made by Mr. H. H. Edgerton, 
gas engineer of the D. & B.G. & E. L. Co., had 
shown that producer gas of about 150 B. T. U. 
per cubic foot, at zero C.,and 760 mm. pressure 


twenty-five inches, the engine constant being 
.0107, the clearance about twenty-five per cent. 
of piston displacement. The compression was 
from sixty-four to sixty-eight pounds and the 
initial pressure from 180 to 200 pounds. 

The table appended shows the composition of 
the gas and the performance of the engines with 
gas of different degrees of calorific value. 

A table is also appended showing the results 
of the operation of the station from October, 1894, 
to March, 1895. The figures given in this table 
were about as follows : ö 


machines in connection with the De La Vergne re- 
frigerating machinery, and we started out to 
find a suitable motor for running these machines 
and the first thing that suggested itself was a 
gas engine, naturally. Well, we thought it 
would be a good thing to build those gas engines 
so that we might get all the benefit, and after a 
little while we were assailed by a number of 
inventors of gas engines, who came to us with 
propositions something like this: We build the 
gas engine and put about 800 per cent. upon the 
cost, and we divide the proceeds between 


was the highest which could be made in ordinary 


BRAKE TEST OF GAS ENGINES AT ELECTRIC STATION, DANBURY & BETHEL GAS & ELECTRIC LIGHT co., DANBURY, CONN. 
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producer practice under the most favorable con- 
ditions, this was adopted as the standard for the 
test, and it was intended that they should be 
made with gas of this composition. A leak from 
a pipe containing illuminating gas into the pro- 
ducer gas holder raised the power of the gas 
somewhat above this figure during the first tests, 
but they are interesting as showing the effect of 
the richer gas. 

This leak was discovered and stopped between 
March 15 and 18. 

The gas was analyzed by Mr. Edgerton in a 
modified Franklyn apparatus over mercury, 
and the results give evidence of great care and 
accuracy. The samples from which the analyses 
were made were collected over mercury from 
the main gas pipe near the engine at a uniform 
rate during the test, and represent the average 
quality of the gas used. The gas was measured 
in a holder of a capacity of about 30, 000 cubic 
feet, and in all cases this was allowed to stand 
several hours after filling before starting a test, 
to allow the gas to diffuse uniformly. 

Observations of the height of the holder and 
its temperature were made at intervals of ten 
minutes and tho results were reduced to zero O. 
and 760 mm. pressure, a correction being also 
applied for moisture. 

The gus is made in plain generators, there 
being two in use, each five feet inside diameter 
and ten feet high. In practice the ashes are 
removed from them on alternate days. 

The power of the engines was measured by a 
prony. brake of the ordinary pattern, applied to 
arim which was bolted to the spokes of the 
fiy wheels. 

A counter was connected with the governor 
shaft to record the number of revolutions of 
the engines. 

Observations of the counters, brake load, 
holders, etc., were made by two observers and 
the results checked. 

The indicator cards were taken at intervals of 
about fifteen minutes by Crosby indicators, 
made specially for gas engine use, one for each 
cylinder, connected directly with the ignition 
chambers. Most of the cards were taken with 
180 pound springs, although a few were taken 
with 120 pound springs. 

The engine cylinders were fourteen and one- 
helf inches in diameter and the stroke was 


The current for incandescent lighting is meas- 
ured by a Thomson wattmeter in the station, 
through which the entire current passes. ` 

The current for lighting is taken from the 
number of lamp hours, which is oarefully 
recorded, and an estimate of the amount of 
energy consumed by each lamp, based on a num- 
ber of careful measurements. 

The engines are fitted with an attachment by 
means of which illuminating gas can be substi- 
tuted for the producer gas without stopping or 
even reducing the speed. As the illuminating 
gas is very much more powerful than the pro- 
ducer gas, at times when two engines will not 
carry the load during the daily period of max- 
imum consumption, the illuminating gas is 
turned on for an hour or two. A record of this 
gas is kept, and as a correction has been applied 
for the quantity used. The boiler supplying 
steam to the producer is used to supply steam 
for other purposes so that no exact record can 
be given for the steam used in this manner, but 
an allowance of twenty-five per cent. has been 
made for this in the final footings. 

The method of estimating the current sent out 
from the station in watts is open to criticism and 
these figures are given for what they are worth, 
and not as an exact representation of what can 
be accomplished by such a motive power equip- 
ment as has been described. 

The experience with this station may be said 
to have shown that it is practicable to operate an 
electric station for which the motive power is 
furnished by gas engines operated by producer 
gas, that the liability to interruption of the ser- 
vice will be not much, if any, greater than with 
steam engines, and that by means of gas engines 
the fuel consumption in a station requiring a 
small amount of power can be reduced to a 
point considerably below that which can be ob- 
tained by the use of steam engines. 

The other items of cost of gas engine power, 
repairs, depreciation, eto., can be determined 
only after a longer experience. 

The Chairman—I understand Mr. Richmond 
has been making some experiments in gas 
engines. We should be glad to hear from him. 

Mr. Richmond—Mr. Chairman, you are not 
correct infannouncing the fact that we have been 
making experiments in gas engines. We had 
need of a motive power for small refrigerating 


us. (Laughter.) It seems to me that the gas en- 
gine business is in a rather unhealthy condition 


in this country at the present moment. Un- 
doubtedly the owners or the licensees of the 
Otto patents had a very good thing while it 
lasted, and that rather excited the cupidity of 
the outsiders, and they were prepared as soon as 
the Otto patents ran out to build gas engines at 
any price they could be sold at, and realize an 
immense fortune for everybody concerned in the 
matter. I have catalogues I think i from some- 
thing like thirty different builders of gas and 
gasoline engines in this country. It would 
be hardly fair to quote their prices, but I will 
tell you that I got as much as 40 per cent. dis- 
count quoted at the first slap—I don’t know how 
much I could get by negotiation. (Laughter. ) So 
it seemed to us there was very little prospect of 
dividing up any 200 or 800 per cent. profit. Asa 
matter of fact the prices are all broken up in the 
gas engine at the present moment. The subject 
this evening, of course, has turned on the larger 
sized engines used in producer gas, and really my 
experience is not relevant to that. 

Now, instead of occupying your time talking 
about the oil engine, I would like to introduce, 
Mr. Chairman, a gentleman who came with me, 
Mr. Wildy, who is a member of the English 
Institute of Mechanical Engineers and also of 
the German Society, and who represents Hornsby 
& Sons, of Grantham, and they claim to have the 
best oil engine. He has something to say about 
oil engines and he can speak with much better 
authority than I can with the little experience 
I have had. 

Mr. W. Lawrence Wildy then stepped to the 
platform and spoke as follows: 

Mr. Chairman and gentlemen : When I camein 
here to-night I had no idea that I was going to 
do anything except listen to the paper of our 
friend, and I have listened to it with a great 
deal of interest. I have had a very considerable 
experience with producer gas, water gas and the 
ordinary gas in use in engines, that is, in Eng- 
land, and the figures which he has given to- 
night I can pretty fully substantiate, only I wish 
he had gone a little further into the question of 
the actual method of producing the gas in the 
producer. Most of you know, doubtless, that 
the producer is an ordinary cylindrical vessel 
lined with fire-brick, and more or less intricate 
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in shape according to the inventor’s idea of what 
his patent is (laughter), and with certain cooling 
surfaces, or heating surfaces, or conducting sur- 
faces, or something; but you will find 150,000 
patents in the patent journal, doubtless, and they 
have all got something about them. But the 


simplest producer I have ever used was a column 


of fuel about 10 feet high. The fuel we used in 
England was coke—the coke which after the 
distillation of the gaseous pruduct was a residue 
which went to make the cost of the production 
of gasa mere cipher to the corporation running 
that gas concern. In Leeds, where I had my 
experience principally, the gas which was dis- 
tributed through the houses cost nothing in the 
holder—it'was all profit. (Laughter.) Ihave seen 
the figures and have gone into it with the gas 
chairman of the Gas Committee of the Leeds 
Corporation, and it is a fact that it was a decimal 
short of nothing in the holder. (Laughter and 
. applause.) You laugh, but I am telling you the 
facts.. The by-products from making the bitu- 
minous gas were so valuable at that time that 
they paid all the expense, interest and deprecia- 
tion of plant, and the gas in the holder cost 
nothing but distribution and collection of ac- 
counts. Meters, of course, are charged by rent 
there. In proportion to the size of our meter, 
they charge us 18 pence or half a crown or 2 
shillings, so that does enter into consideration, 
and inside our premises our pipes are all vur 
own, 80 that the distribution costs from a shil- 
ling to 14 pence per day according to the dis- 
trict, and we get good gas—16 candle power gas. 
But at the same time we were using enormous 
quantities of gas for a process which we carried 
on in our works. I got hold of this water gas 
process as it was made in Germany at the time, 
and I saw that it seemed a very good heating 
medium, very cheaply produced, and we went in 
for a plant there. The plant was a magnificent 
success so far as we were concerned. It reduces 
our gas bill from between €6,000 and £7,000 to 
just over £1,000 a year—fuel, interest, deprecia- 
tion, labor, distribution, everything concerned, 
came over just £1,000 a year, or something 
under one sixth of what we paid before. That 
gas cost us on an average abont three pence half- 
penny per 1,000 cubic feet. We made only water 
gas, but we got no by-products. In the water 
gas business there are no by products. You 
simply consume your fuel right away there in 
the blowing up process, or in the cooling down 
process, wherein you inject steam and produce 
carbonic acid first. That carbonic acid in going 
down to a lower temperature parts with its atom 
of oxygen and absorbs an atom of carbon, and 
becomes carbonic oxide, and that passes to the 
scrubber, where it is cleaned, and then to the 
holder. That was the gas with which we reduced 
our expenses from £6,000 to £1,000 a year. With 
that producer we got a gas which gave us 80 per 
cent. of carbonic oxide, and 5, 6 or 7 per cent. 
of hydrogen, and a very small percentage of 
the olefiant gases which were hardly valuable. 
After that we went in for other experimental 
business, and came on to the oil engine, which 
was the subject that Mr. Richmond has kindly 
fastened on me to night. In the oil engine we 
havea machine which works with the ordinary 
petroleum of commerce, that is, any of the light- 
ing oils which are in the market. It will also 
work with the heavier oils up to the specific 
gravity of .9, and ıt will work with an oil having 
a flash point of anything that the ordinary oils 
have and up to 820° Fahrenheit. The continual 
combustion of the oil in the vaporizer restores to 
the vaporizer the heat which has been extracted 
by the vaporization of the oil and the heating of 
the air necessary to produce the subsequent ex- 
plosion. These engines have been running con- 
tinuously for two months day and night without 


stopping, without any hitch whatever, and the 
higher the work that is taken out of the engine, 
up to full power, the better the engine works. At 
very low powers the engine will want a little 
nursing perhaps, but at full power she will work 
right along. We start our engine at 5:80 in the 
morning and the men come in at 6 o'clock, and 
she is never looked at again exeept when the 
man goes in at dinner time and oils her, and at 
half past five when he goes to stop her, and 
there is no outside flame, no exposed red heat or 
dangerous flame of any sort about the engine. 

A Member— What do you mean by nursing? 

Mr. Wildy—I mean this, that if the engine has 
to run light for five or six hours, which I suppose 
no sane man would do under ordinary circum- 
stances, it is possible that he may want to put a 
little brake ontothe engine, or something of thut 
sort to put a little work on her. 

Mr. Holloway—Is there any residuum in tho 
cylinder ? 

Mr. Wildy— None whatever. We have run her 
for two months and there is not as much as you 
could wipe off with your hand. 

Mr. Oberlin Smith— What was the efficiency 
of the various sizes in fuel per horse power, 
rating the oil at the same price as coal ? 

Mr. Wildy—I can hardly give you that here. 
The consumption runs about 4 of a pint of Amer- 
ican Daylight or Water White per horse power 
on all sizes of engines. It runs a little lower, 
but only a little lower, on the larger engines 
than on the smaller ones. The very small ones 
will run to a pint. There is a greater loss owing 
to the friction of theengine itself. Iam giving 
you per brake horse power in that case, not indi- 
cated horse power. We sell the engine on the 
power which the purchaser is going to get off the 


fly-wheel. He doesn’t care what the power is in 
the cylinder. He wants what he will get off the 
fly-wheel. A 16 m. P. engine uses just .8 of a 
pint. 


The Chaii man Mr. Burchard, yours uses 
about a pound of carbon ? 

Mr. Burchard—Yes, sir; about a pound of 
carbon in the gas. 

The Chairmun—A pint weighs about a pound. 
Your 4 Imperial would weigh about a pound? 

Mr. Wildy—Yes, that is so, sir. In Russia 
they are adopting these engines, and we cannot 
keep pace with them. With us in Eugland it is a 
matter of cunsideratiou, because the oil which IL 
understand you give abuut 7 cents a gallon for, 
costs us about 6 pence half penuy a gallon. They 
are doing wonderfully well with the engines over 
there. Every class of power user is udopting 
them to the rejection of ull steam engines up to 
50 or 60 H. P. They are in the hands of stable- 
men, gardeners, coachmen, all sorts of peuple, 
who after they are once instructed know what 
to do. 

Mr. Perry—How about the noise from the ex- 
plosion ? Is it less than from the gas engine ? 

Mr. Wildy—'‘The pressures in the oil engine 
are rather lower. In the Scotch gas I have had 
as much as 210 pounds init al pressure in the gas 
engine. The consequence is that the terminal 
pressure is so high that the exhaust end becomes 
noisy. What is your engine pressure? (To Mr. 
Burchard.) 

Mr. Burchard About 180 pounds. 

Mr. Oberlin Smith About what is the price of 
this engine cumpared with the engines of like 
power after the 40 per cent. is taken off? 

Mr. Wildy—I am afraid you have got on the 
wrong track. Mr. Richmond was not alluding to 
our engine. We do not do business that way in 
this country. 

Mr. Oberlin Smith —We want to get the 300 per 
cent. 

Mr. Wildy—300 per cent.- that is nearer the 
mark. I am much obliged to you, gentlemen. 


Mr. Jesse Smith— What maintains the temper- 
ature of the generator ? 

Mr. Wildy—The continual combustion of the 
oil. 

Mr. Smith—Whereabouts ? 

Mr. Wildy—In the vaporizer. There is no 
generator. It is notbing but a vaporizer. 

Mr. Smith There is a fire inside? 

Mr. Wildy— No, sir; there is no fire inside. It 
is sneh a black heat that it would only just melt 
tin. 

Mr. Smith—What maintains that tempera- 
ture ? 

Mr. Wildy—The combustion of the oil. 

Mr. Smith—Bat the combustion takes place in 
the cylinder of the engine. 

Mr. Wildy—No, sir; it takes place in this 
vaporizer and communicates by this little narrow 
neck. i 

In answer to a question by the chairman, Mr. 
Wildy said further: 

With gas at 2 shillings per 1,000 feet we run 
rather cheaper with the oil even at six pence 
halfpenny. The gas engine makers will tell you 
that they use 14, 16, 18 cubic feet to the horse 
power. Asa matter of fact they will use 25 to 
80 in regular work. But with the producer gas 
you will use at the very least 90 to 100 cubic feet 
of gas, and then you have always to provide an 
attendant to the producer and the steam boiler, 
and you have gota great deal more plant to put 
down for that gas engine than the oil engine. 
When you come to take into consideration the 
depreciation on the first cost and labor, you get 
a cheaper engine with the oil engine than with 
the producing gas engine. 

A Member-- What causes the explosion in the 
vaporizer ? 

Mr. Wildy—The temperature of the vaporizer 
and the compression of the mixture. There is 
no electric spark, nu flame, no ignition tube. 
There is nothing after you have once started the 
engine but the temperature of the vaporizer. If 
there is any gentleman who doubts at all what I 
am saying to-night, if he will visit the De La 
Vergne Company’s Works, where they have got 
one of these engines, Mr. Richmond will be 
only too pleased to let him see that engine run- 
ning and show him that there is nothing what. 
ever but the temperature of the vaporizer and 
the compression to produce that. To prove to 
you that it is the compression, we use a differ- 
ent amount of compression fur American oil 
from what we ure for Russian oil, and the en- 
gines are all adapted so that you can make an 
engine here to day and ure it on Daylight oil 
and send it to Russia tu morrow, and by altering 
it iu a little matter, which will take perhaps seven 
minutes, you can use it with Russian oil. The 
Russian oil requires 25 to 30 per cent. more com- 
pression than the American oil. 

The Chairman—Have you determined the 
temperature of the ignition there with the power 
you are running at ? 

Mr. Wildy—It does not matter what the tem- 
perature is provided it is not below 400. We 
find that at 400 degrees, the melting point of 
tin, we could start any engine with any oil. 

Mr. Holloway—As we understand it, the oil 
lies in the vaporizer until the compression raises 
the temperature. 

Mr. Wildy—No, sir. The instant it is in the 
vaporizer it is vapor, because our vaporizer is at 
black red heat. The compression will increase 
the temperaturea little, of course, but it will not 
be a very great matter. We put a block of tin 
on there; the moment that melts, that is the 
proper point to start the engine. 

A Memher—I would like to ask one qnestion 
which seems to bear on the subject. I would like 
to ask the amount of cooling water that is re- 
quired to cool the cylinders of the gas engine. 
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In some localities, with large powers, 1 should 
think that would cut quite a figure in running ex. 
Penses. | 

Mr. Burchard— In this case we circulate the 
water through the cylinders—the water contained 
in the holder tank of the large gas holder—in 
winter. In summer we pump the water from 
the stream that flows near by, so we do not meas- 
ure it. I bave measured it, however, and I 
have some notes here and could look it up if you 
wish. 

Dr. Emery—There is one question that I 
think ought to be brought out here—what was 
the actual cost of horse power in this particular 
case that is so ably presented by Mr. Burchard ? 
I do not know but I made it up too hastily here; 
I would like to be corrected if I have, and it 
would interest others to know if I am right. 
There is 160 watts per pound of coal—159.6. 

Mr. Barchard—Allowing for the 20 per cent. 
for the fuel used for making steam the average 
was 159.6. 

Dr. Emery—Calling it 160 and 746 for a 
horse power, it makes 4.66 pounds per horse 
power per hour for the work delivered out of the 
line to the lamps. Now for efficiency of plant 
from the lamps back through the dynamo and 
the gas engine of 80 per cent., as we would 
usually allow, that would make the cost per indi- 
cated horse power $8.72. It does not seem to me 
a very remarkable result; it is about what we get 
for the high pressure engine, if the way this is 
figured is right. 

The following written discussion was contrib- 
uted by Mr. Paul Winand, Superintendent of 
the Otto Gas Engine Works, Philadelphia : 

Philadelphia, April 11, 1895. 
Mr. F. R. Hurron, Secretary A. S. M. E. 

Dan SIR: I had the pleasure of being present 
atthe meeting of your Society last night, and 
would have asked for the privilege of making a 
few remarks on the subject as a representative 
of the Otto Gas Engine Works, had it not been 
for the lateness of the hour at the close of this 
very interesting discussion. May I be permitted 
to offer these remarks in writing as a supplement 
to the discussion ? 

It was a pleasure for me to add my share of 
applause after Mr. Reever's very able exposition 
of the subject. I fully concur with the same ex- 
cept on a few minor points. 

Concerning gas lighting by iucandescent 
burners, I know by actnal experiment that the 
temperature obtained from producer gas is not 
sufficient for the purpose. On account of the 
large percentage of inert gases which it neces- 
sarily contains it is not even economical to en- 
rich it for lighting purposes. However, by 
reason of the cheapness of the puwer obtained 
from this gas, electric lighting is generally the 
best possible way of providing light in such an 
installation. 

Pure water gas, though it can well be used in 
incandescent burners, is more expensive per heat 
unit, and on the whole can not compete with pro- 
ducer gas. 


It is generally thought that by inc) easing the 
number of impulses the gas engine can be 
greatly improved as far as regularity of motion 
is concerned. This is only an argument of rela- 
tive value, however, as the question resolves it- elf 
to this: Whatever the number of impulses may be, 
there must be fly wheels of sufficient momentum 
to produce the desired degree of regularity. 
Now is it cheaper, more economical and gener- 
ally preferable to have a simple engine witha 
large amount of momentum, or a more compli- 
cated one with smaller fly wheels? The same 
regularity can be obtained in all cases, aud it has 
not been proved that a simple engine of suffi- 
ciently high speed is not the more pre‘erable 
solution. A considerable experience in this line 


has shown to me tbat it would be decidedly 
wrong to complicate the construction in order to 
get more than une impulse for each revolution. 
I should wish to emphasize the point made rela. 
tive to the use of fuel gas for industrial heating 
purposes concurrently with its use for power. 
The advantages of gaseous fuel when applied 
not only on a large scale, as for metallurgical 
operations, but in smaller apparatus of various 
kinds, are being gradually recognized. 

The engines at Danbury, so carefully tested 
by Mr. A. Barchard, were built by the Otto Gas 
Engine Works with the provision, as he has 
stated, that they could be operated indiscrimi- 
nately by producer gas or by illuminating gas. 
The latter gas having about six times the heating 
value of the former, it will be easily understood 
that a compromise had to be resorted to in the 
construction, tbe result being that the engines 
do not give the best possible efficiency in either 
case. Engives built solely for producer gas 
would give better results. A test of a similar 
engine has been made by Prof. Spangler, and 
was published in the Journal of the Franklin In- 
stitute, May, 1893. These engines were designed 
in 1891, and naturally engines built to-day show 
a marked advance in construction as well as in 
economy. 

Since steam is being used in the Danbury 
plant for various purposes it was quite natural to 
employ a smull steam engine for starting the gas 
engines. The large engines built now by us are 
provided with a self-starting device which ren- 
ders the use of auxiliary power unnecesary, and 
greatly enhances the convenience of operating 
the plant. 

The efficiency of a plant depends on the choice 
of the units of power, and perhaps a better re- 
sult could be obtained in this case if the units 
were differently selected. 

It should also be borne in mind hatthe produ- 
cer used is large and would be capable of fur- 
nishing gas for a greater amount of power, espe- 
cially if the load factor was more favorable, as it 
would be, for instance, in the operation of a mill 
or of a water works, and 1 might well state here 
that gas power is being used extensively in 
Europe for the last named purposes. The 
assumption made by Mr. Burchard that 25 per 
cent. of fuel should be allowed, that is, added for 
vhe production of steam, israther too high. In 
numerous tests made abroad the coal used for 
steam was found to average abunt 12 per cent. 

Up to this date it has been customary to use a 
steam boiler in connection with the producer. 
This is not necessary, however, and we operate in 
our works a producer plant without boiler. The 
necessary amount of water vapor which passes 
with the air through the producer is generated at 
atmospheric pressnre by means of the waste heat 
of the gas as it leaves the producer. There is 
thus no additional fuel used for producing steam 
and besides the operation of the apparatus is ren- 
dered almost automatic. 


Mr. Richmond has atated that oi! eugives were 
not made in this country, that they were in fact 
hardly known 
been mauufactured here for several years, and 
considerable efforts have been made for their iu- 
troduction. We ourselves are fully prepared to 
begin their manufacture if a sufficient demand 
should arise. But in view of the fact that gaso- 
line engines are so much preferable iu most 
every respect, itis not surprising that the de- 
mand for vil engines should be so small. Gaso- 
line engines have all the advantages of gus en- 
gines, and in sume of those built in this conntry 
to-day the provisions for safety are so absolute 
that the insurance companies have no objectiou 
to their use. Besides the ubjectiouable smell 
which seems inseparable from the oil engine, 
there is the objection of its not being ready for 


Such engines have, however. 
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starting at a moment's notice. Oil engines are 
naturally wasteful when running at partial and 
variable load. This is due to the fact that the 
proper degree of temperature is not maintained 
at the different loads which occur in practice. 
When a continuous externa] fiame is used for 
maintaining this temperature, the fuel consumed 
in this flame decreases the efficiency at reduced 
loads. 

The oil engine described by Mr. Wildy was 
exhibited at the World's Fair. In this engine, 
the ignition of the charge depends on the tem- 
perature of the chamber which is left uncooled 
atthe rear. The temperature of this chamber, 
and consequently the time of iguition, varies. with 
the load, and this circumstance produces an ad- 
ditional variation of the efficiency with the 
load. 

Oil engines are naturally somewhat more com- 

plicated, more expensive and less convenient 
than gasoline engiues, aud unless there be a 
marked difference in the prices of the two fuels 
the latter would seem preferable in most cases. 

As a conclusion, I would remark that all those 
actively engaged in the development of internal 
combustion engines cannot fail to feel gratified 
at the increasing interest which is manifested in 
this subject and of which yesterday's discussion 
wasa remarkableinstance. Very truly yours, 

Paul WINAND. 
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(From our London Correspondent.) 


AMSTERDAM EXHIBITION. 

At this exhibition, which was opened on the 
10th inst., one of the principal features among 
the exhibits is an electric restaurant, where the 
services of waiters are dispensed with, the 
guests being served by means of electrical con- 
trivances. Many of the latest electrical inven- 
tions are exhibited. i 

ELECTRIC TRACTION. 

There is at preseut a decided move in favor 
of electric traction. Works are in hand for 
tramways at Coventry, Dublin and Bristol, while 
Leeds is tbinking of important extensions of its 
system and many other towns are considering 
proposals to work electric tramways who would 
not have looked at the matter a little over twelve 
months sgo. The Bristol line will be on the 
Thomson-Houston system, the British company 
having the contract, and in a few weeks every- 
thing is expected to be complete. There isa 
tendency among railway companies to let elec- 
trivity supersede steam on their lines, notably 
the Mersey Company, who anticipate largely in- 
creased receipts through the proposed innova- 
tion. Our larger railway companies give no 
thonght to the question, neither do they seem 
at all likely to do so. 

TELEPHONE SERVICE. 

For the past few weeks a Parliamentary Com- 
mittee has been sitting to hear evidence from 
experts, electricians, local authorities and others 
as to the efficiency or otherwise of our present 
telephone service, and as to whether it is advis- 
able for the Government to purchase the whole 
telephone system and rights of the National 
Telephone Company, which company owns near- 
ly the entire system of telephonic communi- 
cation in this country. We shall doubtless have 
the whole in the hands of the Government before 
a great while has passed, but a pretty penny will 
have to be paid, for the system has only reached 
its present dimensions through strict superiu- 
tendence and enormous expenditure. 


The Wadiell-Entsz Factory Sold. 
The Wadaell-Entz factory at Bridgeport has 


been sold by Judge J. H. Perry fur $60.000 to 
Percival Kusuth. a member of the firm which 
was the chief backer of the original enterprise. 
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RAILWAY PATENT LITIGATION. 


| (Continued from Page 265.) 
may be. kept up between the wire and a projec- 
tion from a running train or car, and upon each 
train I have a car containing a battery, a receiv- 
ing and transmitting telegraph instrument and 
a swinging or prujecting device by which the 
circuit or connection may be formed with the 
main line.” 

(4) Guyard British Patent. This is also for 
„Improvement in railway telegraphs,” and dis- 
closes a conductor suspended over the train and 
communicating with the apparatus carried there- 
by by means of a contact device or ‘‘communi- 
cator” mounted on top of the car. The date of 
this is 1855. The ‘‘communicator” is referred 
to in the provisional specifications as follows : 

„On the tender or engine or one of the car- 
riages of each train isa projecting arm carry- 
ing two metallic brushes. By this or other suit- 
able means a connection is made between the 
wires and one pole of the galvanic battery or 
other source of electricity on the train, the other 
pole of which battery is connected with one of 
the axles and through it with the earth.” 

(5) Clark British Patent, date 1878, is fora 
railway telegraph and describes a stationary con- 
ductor arranged in any of three different ways— 
below, at the side, or over the top of the car. 
When below, the contact device is an overrun- 
ing shoe secured to the end of a trailing spring- 
pressed arm; when at the side, it is a flanged 
roller mounted in a fork on the end of a vertical 
arm which is pivoted to one end of a pivoted 
lever extending into the car, which lever is pro- 
vided with a weight on the other end for caus- 
ing the contact roller to bear upwards against 
the under side of the suspended conductor. 
Provision is made for the lateral movement of 
the conductor by making the conducting roller 
long enough. When placed above the car the 
latter construction is also used. 

(6) Dalstrom’s British Patent of 1880. 

This patent is for a railway telegraph. It has 
a conductor suspended above the train, and a 
contact arm mounted on the train carrying a 
grooved contact roller making an underrunning 
contact with the conductor. The specification is: 

“The conducting wire, supported (properly 
insulated) by arms from the telegraph poles, or 
in any other way, is freely suspended the whole 
way between the stations at as nearly as possible 
a uniform height above the rails, and equally 
distant throughout (or as nearly as may be) from 
the center of the line of the railroad track. ... 
If there be several railway lines side by side, the 
wires may be supported on cross-pieces situated 
above and crossing the rails, said cross-pieces 
being supported by a sufficient number of poles. 
; . Tho wire may be arranged either in 
line with the central line of the track or at a 
greater or less distance therefrom.” 

(7) Swears's British Patent (1866) is for im- 
provements in railroad telegraphs, and describes 
a conductor extending along the track in several 
different positions and several different forms of 
contact device. The conductor is described as a 
bar or rod of metal placed on or hung from in- 
sulated supports; the hoight of the insulating 
supports of the conductor ‘‘can be from a few 
inches to any height, and can be supported over 
the train if necessary.” 

The contact arm is thus described : 

“ To form an electric communication between 
this supported rod, bar or wire and the train, 
there is fixed at the side or end of the carriage a 
socket in which an arm is sajusted, which arm 
projects from the carriage over the supported 
rod, or the arm may be fixed on or over the 
grease box of the axletree, or any other suitable 
place. This arm can be made adjustable so as to 
regulate the distance of its projection.” 


The contact device is thus described : 

„At the end of the arm over the supported 
rod is an axle; on this axle are one or more roll- 
ers or wheels insulated on the arm, and a con- 
necting wire brought from them into the car- 
riage; these rollers or wheels trail along the 
rod. either above, under, or at the side.” 

And again: 

These wheels can be simply mounted on the 
axle at the end of the arm (insulated), and a 
contact wire brought from them into the car- 
riage, and rendered self adjustable by means of 
the arm and axle.“ 

(8) Tatham's British Patent of 1882 is for a 
railway telegraph, and discloses a conductor 
mounted upon insulated supports between the 
rails of the track. Communication is made with 
the train by means of a trailing arm pivoted to 
the under side of the car and which is provided 
with a spring for pressing it down against the 
conductor and a grooved roller which makes 
contact with the upper side of the conductor. 

(9) Traill’s British Patent of 1888. This pat- 
ent is for an electric railway in which 
there is the single independent con- 
ductor for supplying current to the car, the 
rails being used as the return conductors. The 
contact device consists of an arm projecting lat- 
erally from the side of thecar and capable of being 
adjusted to any length of projection. The sup- 
ply conductor is arranged on low posts at the 
side of the track, and the contact device consists 
of an elliptic spring which bears against the con- 
ductor, making contact therewith either on its 
under or its upper surface as may be desired. 
The inventor says (p. 2199, 1. 22) : 


„According to my invention, to enable the 
contact brushes to travel along such conductor 
with the least amount of friction while preserv- 
ing metallic contact, and to adapt this to the 
varying loads in the cars, and to automatically 
adjust themselves for either direction of motion, 
and to rapidly slide off and again to mount on 
to an electric conductor where interruptions of 
the same occur with the least chances of breakage, 
1 employ in lieu of and in preference to either 
wire brushes or roller wheels, ‘a contact brush,’ 
which, in its simplest form, is a double curved 
and elliptical or semi-elliptical steel spring, 
shaped like a carriage spring, formed of thin but 
broad spring steel in one or more leaves, and 
furnished with a shoe or contact wearing piece 
at the place of rubbing contact. The brush is 
attached to a metallic arm projecting from the 
side of the car and capable of sliding in or out, 
being held by a spring catch or screw when 
drawn out to the requisite distance or of folding 
up or back when not in use.”’ 

And at line 46 of page 2198: 

„The brush is capable of attachment to the 
projecting arm so as either to press down upon 
the top surface of a contact rail, as in Fig. 2, or 
so as to press upward against the under side of 
the conductor rail, as in Fig. 4, or it may be used 
for a side pressure.” 

(10) Lake’s British Patent of 1884. This patent 
is for improvements in railroad signaling and 
stopping apparatus for preventing collisions on 
railways. It discloses a conductor arranged 
above the train and a contact device mounted on 
top of the train spring-pressed upwards against 
the conductor, whereby the current is conveyed 
iato the train to operate the signaling device or 
a contact-closing device which will throw into 
circuit electrical devices for stopping a train. 
The patent also states that the conductor may be 
arranged at the side of the train or between the 
rails below the cars. The contact apparatus has 
four contact pieces, two of which are brushes and 
two rollers, the said contact pieces being mounted 
upon an arm sustained by a spring in the middle 
so that two of the contact pieces are back of the 


supporting point and therefore trail along the 
under side of the overhead conductor. 

(11) Bolton's British Patent of 1885. This pat- 
ent, dated May 21, 1885, is for lighting railway 
carriages in tunnels and underground railways. 
It discloses a line conductor suspended from the 
roof of the tunnel, and a trailing contact arm 
pivoted on top of the car and provided with a 
contact device making an upward spring-preesure 
contact with the under side of the conductor. 
The specification says (p. 2282, line 25): 

On the roof of the tunnel, and supported by 
brackets or hangers, I fixed metal conductors at 
such a height above the rails that the brushes or 
grooved wheels on the carriage roofs will either 
rub or roll along them when the train passes 
through the tunnel. 8  % The con- 
ductors are connected to the hangers or 
brackets in such a manner as to be insulated 
from them and as to present a smooth under 
surface.“ 

Several different forms of contact device are 
described in the specification, and two forms are 
illustrated. The first illustrated form is de- 
scribed as follows: 

„The construction of the collectors is shown 
to an enlarged scale in under view and side view 
at Figs. 2 and 4. They consist of a copper strip 
c, held by metal clamps d on upright bars di, 
pivoted at e to metal plates f, screwed to insula- 
ting plates g of earthenware or other material, 
and fixed on the roof of the carriage, the collect- 
or being held in the upright position by helical 
conducting springs k connected thereto, and to 
insulating blocks i, also fixed on the carriage, 
the electrical connection being made between 
these ends of the springs and the conductor 
leading to the lamps in the carriage. By this ar- 
rangement it will be seen that when the conduct- 
or e comes in contact with the conductor a, it 
can be depressed thereby ina more or less in- 
clined position, the springs h maintaining the 
contact between the two, notwithstanding any 
vertical oscillation of the carriage.” 


This particular contact device is made wide so 
as to permit of lateral movement between the 
contact device and the conductor without break- 
ing contact. 

A second form of contact device consists of an 
arm pivoted so that it may assume an inclined 
position, as in the case with the first construction. 
It is, therefore, a trailing arm, and is surrounded 
with a helical spring which presses it upwards 
against the conductor, while the plate springs 
R R, one on each side, serve to hold it in a ver- 
tical position against its lateral movement. It 
has not only an upward spring pressure tending 
to maintain it in contact with the conductor, 
but also spring pressure from both sides tending 
to counteract its lateral movement. This device 
is a pivoted trailing upwardly spring-pressed 
arm, capable of both vertical and lateral move- 
ment, and it complies in every particular with 
the contact device described in Mr. Bentley's 
definition of Van Depoele’s alleged primary in- 
vention with the exception that it is not used to 
convey current to propel the car. 

In short, the defence claim the Bolton patent 
discloses a ‘‘ railway havingan overhead conduct- 
tor and a car for such railway provided with a 
contact device carried by the car so as to form a 
unitary structure therewith, and consisting of a 
trailing arm hinged and pivoted to the car so as 
to bridge the space between it and the conductor 
and move freely both laterally and vertically, the 
said arm carrying at its outer end a contact de- 
vice capable of being pressed upward by a suit- 
able tension device into engagement with the 
under side of the conductor,’’ and is therefore a 
complete anticipation of Van Depoele’s said al- 
leged primary invention as defined by Bentley 
and set forth in the patent, 495,443, in suit. 
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Daft's prior use at Baltimore. The defendants 
introduced the testimony of Leo Daft to show 
that he used at Baltimore a contact device es- 
sentially the same as that described in the patents 
in suit; that Van Depoele’s devices were essen- 
tially the same as those described in Siemens's 
1880 patent. They also claim that Van Depoele 
was not at the time of his patents trying to solve 
the problem of efficient contact, but was trying 
to adapt the Van Depoele dynamo to use asa 
motor; that the contact problem had already 
been solved and cut only the most insignificant 
figure in the whole transaction. 

They claim that there is no credible evidence 
that Van Depoele invented the upwardly spring- 


pressed swinging and pivoted underrunning. 


trolley before March, 1887, the date of his appli- 
cation for No. 495,443. 

Summing up, the defence claimed to have 
shown the ample art which preceded the com- 
mercial introduction of electric railroads from 
which inventors might select suitable means of 
taking the current from the conductors, and that 
Daft, Sprague and Hunter did select upwardly 
spring-pressed arms of the trailing form. They 
claim that Van Depoele, even as late as 1886, 
1887 and 1889, used the overrunning trolley at 
Montgomery and elsewhere; that the underrun- 
ning trolley was due more to the substitution of 
the single overhead wire, which was less adapted 
to overrunning than the double wire and 
cheaper, than to any other one thing; that patent 
No. 495,443 is void because the same invention 
was patented in prior patents to the same inven- 


tor, by which the right to patent was exhausted. 

The patents here referred to, Nos. 331,585 and 
467, 448, are illustrated in the above cut: 

In this device the wheel D has a grooved 
metallic rim set upon a flexible rubber web which 
permitted slight lateral motion, and journaled 
upon bearings resting upon springs permitting of 
slight vertical motion. 


The substance of the answer to this defence is 
that none of the patents prior to those at suit 
covered the essential features of the Van Depoele 
invention which permitted the extremely wide 
variations, both laterally and vertically, amount- 
ing to a complete reversal of the position of the 
trolley pole when desired. It is claimed by the 
complainants that there was nothing in the state 
of the art at the time of the Van Depoele patents 
that would suggest hisinvention, and they refer to 
the evidence of defendant’s experts, Brevoort and 
Waterman, asadmitting that Van Depoele’s work 
was new. 


In regard to the Wesson and Fitzgerald pat- 
ents, they hold that they do not show a spring 
upon the outer end of the arm, but on the con- 
trary that they show the spring between the piv- 
otal device and the contact device. Smith’s patent 
does not show the arm on the under side of the 
conductor but ontheside of the conductor near- 
est the car. Brunnin’s shows underneath contact 
with an overhead conductor, but his conductor 
is not continuous and no swinging arm isde- 
scribed. Guyard’s shows arms, but the spring is 
at the contact end and not at the opposite end; 


there is no swinging arm and no substantial ca- 
pacity for adaptation to material changes of 
level. 

In the Wesson patent the wagel are not mount- 
ed on a swinging arm. 

The Fitzgerald patent is vague and indefinite, 
and nothing is said in the specifications about 
any capacity for movement. The complainants 
interpret the specification very differently from 
that placed upon it by the defence. 

As regards the Bolton patent, they hold that it 
is not early enough in point of date, viz., Feb. 20, 
1886. (This was date of final specification; it isnot 
known when the patent was sealed.) 

Further, it is claimed that it does not cover 
Van Depoele's invention, as while there is a sug- 
gestion of the substitution of some grooved de- 
vice and there is a possibility of slight capacity 
for lateral and vertical motion, it does not meet 
the requirements in the extent of these; and still 
further, it is not for propulsion purposes as 
claimed in the patent in suit. Bolton clearly had 
no swinging arm and nothing that would enable 
a car to take switches or crossings, or to maintain 
contact at curves. 

Edison never got beyond the third rail. 

Dr. Werner Siemens appreciated the overhead 
system and exhausted his ingenuity in the variety 
of devices which he adopted to secure efficient 
contact by overrunning, side-pressing or slotted- 
tube devices. 

Daft approached the direction of Van Depoele's 
at road crossings but failed to embody the swing- 
ing arm feature, and then failing to see any pos- 
sibility of further development in that direction, 
turned his attention to overranning or towed 
trolleys. 

‘Sprague, it is claimed, probably adopted his 
final ideas from Van Depoele. 

The defence concluded as follows: 

IJ. That the Van Depoele patent No. 495,448 
was anticipated by the prior American and 
British patents before enumerated; by Parish & 
Munn’s patent No. 297,438, dated April 22, 1884; 
by Parish & Munn’s patent No. 820,495, dated 
June 28, 1885, and by Heald patent No. 385, 928, 
dated July 10, 1888,—all of which specify contri- 
vances claimed to be essentially the sama as Van 
Depoele’s. 

II. That the patent was anticipated by the 
prior use by Sprague at Richmond. 

III. That in view of the state of the art its 
claims did not involve invention. 

IV. That the following prior patents of Van 
Depoele’s embodied the sameinvention : Patents 
394.087, 405,750, 408,638, 422,266, 424, 381. 

The court room looked like a veritable toy shop 
at Christmas time. Nearly, if not quite all of 
the devices mentioned in the above report were 
represented by models of cars with the devices 
attached showing their method of application to 
the stationary conductors. There was also a 
model of a portion of the Winchester Avenue 
Railroad, showing a donble track, a cross-over, 
the overhead wires and feeders, and two cars, 
labeled Short“ and Westinghouse,“ with 
their trolley poles. 

Historical exhibits of the trolley aotually used 
on the New Orleans road in 1885 (Van Depoele) 
and of the one used at Montgomery, and several 
more modern ones, were features of the exhibits 
for the plaintiffs. 

Strange to say, this case seemed to have no in- 
terest for the public, as there were few present 
besides those who were actually engaged in the 
case. Stranger still, of all the electrical papers 
that claim to keep their constituents posted as to 
what goes on in the electrical world, not one was 
represented but ELEcTRICITY. 

Counsel in the case were Betts, Hyde & Betts 
for complainant and Jenner, Kerr & Terry for 
defendants. 


For Mutual Protection. 


Independent Telephone Companies Organ- 
ized 


A meeting of the independent telephone manu- 
facturing companies was held in Chicago this 
week for the purpose of organizing an associa- 
tion for the advancement and benefit of the 
legitimate telephone business. Mr. J. E. Keelyn, 
president of the Western Telephone Construc- 
tion Company, was instrumental in bringing 
about the meeting, his call to arms being 
sounded in the following telegram : 

Can your managing official meet here with others, to 
perfect national organization for mutual protection, next 
Saturday and Monday. Important immediate action. 
Answer quick. Confidential. 

Confirming the telegram and urging still 
further the necessity for united action, Mr. 
Keelyn sent the following letter: 

The probable effect that will obtain fn the future re- 
specting the form of order to be entered by the United 
States Court of Appealsin the Berliner case at Boston 
requires the earnest and urgent attention of all those ex- 
pecting to be engaged in the manufacture or production 
of telephone apparatus. 

The further necessity for preparing for the promised on- 
slaught of the Bell people calls for immediate organiza- 
tlon toward a peaceful conduct of legitimate telephone 
business, and the maintenance of the legal and business 
rights of those engaged in it. 

This has suggested the prompt meeting of interested 
parties. If you desire to be identified with this organiza- 
tion it will give the writer pleasure to have your prompt 
advices to that effect. 

It was deemed unwise at this time to make the 
convention open to the publio, but it is expected 
and hoped that the result of the conference will 
be conducive to the enterprise of free ingenuity 
and the material advancement of legitimate tele- 
phone business. 


The National Association of Telephone Manu- 
facturers was officially formed on Monday, May 
27. The officers elected were as follows: Presi- 
dent, J. E. Keelyn, of Western Telephone Con- 
struction Company, Chicago; first vioe - presi- 
dent, J. R. Johnson, Viaduct Manufacturing 
Company, Baltimore; secretary, Paul W. 
Bossart. 


American Institute of Electrical Engineers. 


The annual meeting of the Institute for the 
reception of the yearly reports and election of 
officers was held at 12 West 81st street, New 
York, May 21. 

The Council reported a membership of 944, 
showing a net gain of 144 members for the year 
ending April 80, 1895. 

The count of letter ballots, completed at mid- 
night, gave the following result: 

For President—Dr. Louis Duncan, Baltimore, Md. 

For Vice-Presidents—Dr. Michael I. Pupin, New York 
City; W. F. C. Hasson, San Francisco; Angus 8 Hibbard, 
Chicago. 

For Managers—Car! Hering, Philadelphia; Bion J. Ar- 
nold, Chicago; Charles F. Scott, Pittsburg; Dr. Cary T. 
Hutchinson, New York City. 

For Treasurer—George A. Hamilton, New York City. 

The discussion of Prof. Anthony’s paper on 
‘‘Underwriters’ Rules,” read April 17, was re- 
sumed, and opened by Prof. W. L. Puffer, of 
Boston. 

At the meeting of Council in the afternoon the 
following associate members were elected: 

William C. Andrews, Alexander B. Simpson, Frank W. 
Roller, Brooklyn, N. Y.; Clare F. Beames, Myron E. Can- 
field, Sydney Hogentoren, New Tork City; John Thomas 
Dewar, Antwerp, Belgium; William David Gharky, 
Philadelphia; Henry Banks Henderson, Ithaca, N, Y.; 
Theodore K. Jackson, Chicago; Norman T. Wilcox, Seneca 
Falls, N. Y. 

The following associate members were trans- 
ferred to full membership : 

Romaine Callender, J. Day Flack, F. R. Colvin, New 
York City; Russell Robb, V. M. Berthold, Boston; Her- 
bert Lloyd, Philadelphia ; Harry Hartwell Blades, De- 
troit, Mich. 

The Council decided that the General Meeting 
at Niagara Falls should be held on June 25 to 
28 inclusive. 
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AN UNDERRUNNING TROLLEY OF 1884. 
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The Siemens road between Frankfort and Offenbach. Contact running in slotted conductor. 
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THE GRAND CENTRAL PALACE. 


‘N 


Proposed Exhibit of the N. E. L. A. 


Last week marked theclose of the annual Food 
Show at the Grand Central Palace whicb had 
been attended by thousands daily for several 
weeks. The exhibitors were more than pleased 
with the snccess of the exhibit. 

The dinner given by Mr. Mestaniz, the man- 
ager, to tbe Executive Committee of the N. E. 
L. A. attracted the attention of the entire elec- 
trical fraternity to the building, and it has been 
carefully inspected by all those interested in the 
movement to hold a grand electrical exhibition 
here in 1896. But one opinion has been ex- 
pressed, and that is that the Grand Central 
Palace offers advantages for such an exhibition 
equalled by no other building in this couutry. 
We have no donbt that everything will be ar- 
ranged properly, aud that the N. E L. A. will 
make a thorough and substantial success of the 
1896 meeting in New York. 5 

If it is finally decided that the Association has 
no legal right to conduct an exhibit, it is pro- 
pcsed by a number of New York gentlemen to 
incorporate an exhibit company under the Jaws 
of this State, for $5,000 or $10,000, offering the 
stock to the trade generally; then to begin work 
on the grand exhibition early iu September. 
Under this arrangement, the Association would 
inour no liability, but would have the nee of the 
great ball in the building free of charge, and 
‘Would receive a handsome percentage of the 
profits from the sale of space, the Association 
appointing oue of its officers to co-operate in the 
work of placing the exhibition upon a proper 
basis. | 


TELEPHONES FOR TEXAS RANCHMEN. 


Wire Fences for Pole Lines. 


A paragraph has recently been going the 
rounds of the electrical and daily press purport- 
ing to give reliable information respecting the 
use of barbed wire fencesin the Western States 
as telephone lines. There has recently been 
formed at Dallas, Tex., the Texas Telephone and 
Electric Supply Company. which will devote 
much of its attention to this work. In a commu- 
nication to ELEROTRIOIITT Mr. W. H. Thacker, 
general manager of the company, gives some 
very interesting information touching the meth- 
ods by which wire fences are to be utilized for 
telephone purposes. He says: 

“ Few people not resident in the West have any concep- 
tic n ofthe ex ent of a large cattie pasture. For! :stance, 
it may be stated that by continuous running it takes a 
Fort Worth and Denver Railroad train from 4:30 to 10 4. M. 
to pass through the Goodnight ranch in Northwest Texas. 
This is not go large as other ranches, amorg which may 
be men loned that of the Copital Syndicate, which 1s 300 
miles in length. 

“ Pales being so high priced, and the distances to be 
covered so great, it would be utterly out of the question 
to establ'sh an extensive telephone service among the 
ranchmen. We purpose using the wire fence already 
erected, thus obviating both the necessity and expense of 
constructing independent pole lines. For short lines. not 
exceeding a few mill's in length, we simply connect the 


phones to twoof the fence wires, one for the outgoing and 


the other f r the return side of thecircult. On long lines 
the staples holding the wires to the posts are drawn out and 
the wires fastened to the posts by brackets and insulators. 
At every ranch or tenant house a loop is run in and con- 
nec ed to an instrument, the wh le ranch belng con- 
nected on one side of the circuit, a second wire being used 
for the return, thus forming acomplete metallic circuit. 
Grounds are established at poluts where instruments are 
connected in circuit, but on only one side of the circuit. 
“In addition to affording a means of quick communica- 


tion with all parts of a large ranch, this form of telephone 
service will provide an excellent means for testing the 
condition of fences. An open circuit will cut off the tele- 
phone communication and at the same time indicate a 
break in the fence.” 


The company of which Mr. Thacker is manager 
will do a general electrical contracting business, 
but will devote special attevtion to telephone in- 
stallations. The general plan will embrace the 
organization of companies owning all, or at 
least the controlling interest in, the local enter- 
prises. 


Electric Lighting Contracts. 


One of the bills passed during the closing hours 
of the New York Legislature, and which hassince 


received the signatnre of the Governor, provides: 

That any incorporated village may contract for a term 
of one year or more with any electric light company or- 
ganized under the laws of this State or with any person 
or persons for lighting the streets and public grounds of 
such village. The amount of such contract agreed to be 
paid shall be annually raised as a part of the expenses of 
such village and shall be levied, assessed and collected in 
the manner that other expenses of such village are raised, 
and shall be palid over to such electric light company, 
person Or persons Dy such trustees according to the terms 
of any such contract. And any such contract entered into 
by the Board of Trustees of any village shall be valid and 
binding upon such village: providing, however, that no 
such contract shall be made for a lo: ger perlod than five 
years. nor for a greater sum in the Aggregate than . 000 
per annum in & village «f less than 4.000 population, nor 
more than 1 mills per annum forever) dollar of the tax- 
able property of such village, according to the last pre- 
ceding assessment roll, nor for agreater sum in the ag- 
gregate than $4.000 per annum in a Village of more than 
4,000 population, nor n.ore than 24g mills per annum for 
every dollar o the taxable | ropert) of such village acc d- 
ing to the last preceding as-essment roll, unless the 
proposition for the same be subn.iuled to a vote of the 
electors of such village, aud approved by the majority of 
the voters entitled to vote and voting on such question at 
an annual election or at a special election duly called. 
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PROJECTORS OF THE ATLANTIC CABLE. 


A special meeting of the New York Chamber 
of Commerce was held on Thursday last to for- 
mally receive the painting entitled The Pro- 
jectors of the Atlantic Cable,” presented to it by 
fifty-two of the leading citizens of New York. 
Morris K. Jesup, chairman of the special com- 
mittee having the matter in charge, presented 
the painting to the Chamber in an appropriate 
speech. Dr. Chauncey M. Depew delivered the 
oration, paying a glowing tribute to the memory 
and achievements of Cyrus W. Field, Moses 
Taylor, Marshall O. Roberts, Wilson G. Hunt, 


BOOK REVIEWS. 


The Keely Motor Explained by Its inventor, with Run- 
ning Comments by the Editor. 


OPERATION OF THE VIBRATORY CIRCUIT (BY POLAR 
AND DEPOLAR SYMPATHETIC INTERCHANGE AS 
ASSOCIATED WITH THE TRANSMITTER). By 
Joun W. Keeny. (“ New Science Review” 
for April.) i 
Keely, it will be remembered, is the irrepressi- 

ble fraud that for twenty five years or more has 

been periodically coming before the public with 
new schemes of perpetual motion, or for drawing 
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THE PROJECTORS OF THE ATLANTIC CABLE. 


D. D. Field. 
Peter Cooper. Chandler White. Moses Taylor. 
Prof. S. F. B. Morse, Chandler White and David 
Dudley Field. 

The painting represents a meeting of the pro- 
jectors of the Atlantic cable atthe residence of 
Cyrus W. Field in Gramercy Park. The vener- 
able Peter Cooper is presiding. To the right 
stands Mr. Field, who is calling attention to a 
chart of Trinity Bay, pointing to Heart's Con- 
tent as a safe harbor for landing the cable. 
David Dudley Field stands behind the president 
with alaw book. Chandler White is banding 
estimates of expenses to Marshall O. Roberts, 
next to whom at the table is Moses Taylor. At 
the end of the table stands Wilson G. Hunt. 
Prof. Morse is standing behind Mr. Roberts, 
and by his side Daniel Huntington, the artist, 
sketching. The original idea of the picture was 
suggested by Mr. Field to Mr. Huntington 
shortly after the completion of the cable. 
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Milwaukee Street Railway Co. 


The street railway system of Milwaukee is at 
last compelled to acknowledge bankruptcy and 
to go into the hands of a receiver. It is bonded 
for $12,800,000. The G. E. Company holds 
$825,000 and the Street Railway and Illumina- 
ting Properties $600,000. Interest has been de- 
faulted four times. 

The system is equipped chiefly with Sprague 
apparatus, and to put the road into good con- 
dition will require a large amount of fresh 
capital. 


S. F. B. Morse. Daniel Huntington. 


Wilson G. Hunt. 
Marshall O. Roberts. Cyrus W. Field. 

energy from sources where it does not exist. 
These schemes are never twice exactly alike, but 
all have gone under the generic term of the 
“ Keely motor.“ The writer well remembers 
that in 1877 he saw at the Chester Steel Works 
several iron or steel spheres.- One was about 8 
feet in diameter, and two others about 14 feet. 
These were very nearly solid. so he was told, but 
but had small cavities at their centers which 
communicated with the outside by a narrow 
channel, perhaps as large in diameter as a lead 
pencil. On inquiring for what purpose they 
were made, he was told that they were for the 
Keely motor. They had been tried, but Keely 
claimed that they were not strong enough to 
hold his vapor” and had returned them. They 
had not been paid for. 

At that time Keely claimed that he used a 
vapor, and the only bar ‘o his successful accom. 
plishment of the feat of running an engine from 
New York to San Francisco on a thimbleful of 
water was his inability to obtain a containing 
vessel for his vapor strong enough to hold it. 

Evidently the Keely motor of to day is not the 
Keely motor of thatday, for in the article under 
review he gives the following very lucid (?) de- 
scription of the new apparatus, which evidently 
requires no containing vessel of unattainable 
strength, as did the older one, unless it be some- 
thing very strong to hold the ring of less diam- 
eter, situated inside of the larger ring and 
carrying onits face eight disks, with a triple 
grouping in each,” which he states constitutes 


the “ depolar field, or field of high polar inter- 


ference.” 

Continuing his description of the apparatus, 
he says: In the center is placed a resonating 
intensifler, through which the sympathetic our- 
rents pass. By a spiro-vibro phonic [sic] arrange- 


ment these currents are diverted toward the 


neutral center of the earth. This device is the 
sympathetic multiplying agent for tbe polar 
field, and the negatizing agent for the anti-polar 
field. When under action it is entirely subser- 


‘vient to the transmitter, both in regard to high 
intensification and thorough neutralization of 
polar and depolar interchange.” l 


Here we have ihe whole thing ina nutshell, BO 
concise, so clear that none but John W. Keely, 


Mrs. Bloomfield Moore, or J. M. Stoddart 
‘could equal it in style. 


But the simple description of the apparatus in 


which eight disks are given a triple grouping.” 


is nothing compared with the philosophy of its 
action. 
` Here is part of it: 

‘‘ The circles containing the sensitized disks— 
both polar and depolar—are in sympathetic rela- 


tion to the polar negative circuits of the earth. 


; The sympathetic conditions of the polar 
and depolar fields of the circuits remain latent 
until the transmitter is associated and the intro- 
dustory impulse given. . ‘The introduc- 
tory impulse repregents the sympathetic chord of 
unity to polar attraction. When this is given 
the polar outreach [What t’ell’s a polar out- 
reach ?] is immediately established in the polar 
circuit which seeks to assimilate itself to the 
anti-polar, or triple groupings; but as the alter- 
nation of the two circuits represeuts a condition 
of sympathetic antagonism [as 8 is to 9]. [Sympa- 
thetic antagonism is good.—Ep.] an intensified 
differentiated wave motion is induced between 
[Again in the classic language of Chimmy Fad- 
den, "tell wid sympathetic philosophy.’’—Ep. } 
the two.” In sympathetic philosophy 
the polar circuit represents the brain power of 
the instrument, or the medium of impregnation 
from celestial radiating outflow.” 

We are not much “up” in physiology, but 
isn't Mr. Keely a little off” when he assigna to 
the brain the function of reproduction ? 

As an illustrative example of how bis 1 
motes, he points out the analogous (?) action of 
gravity and centrifugal force. He says: Our 
earth in its routine of revolution is governed 
by the same law (viz., the power of neutral 
attraction draws the molecules of any mass, no 
matter what the weight, toward the center of 
rotation, instead of toward its periphery, accord- 
ing to the intensity of the negative vibration 
that is induced upon that particular circle), in 
every particular, its mass tending toward its 
center of neutrality with a force that is equiv- 
alent to the character and velocity of its rota- 
tion. Jf its rotation were increased, the tend- 
ency of everything associated with it would 
be increased towards its center of neutrality on 
the same ratio. That is, a pound in wright 
would, under certain conditions of increased 
velocity, become two pounds in weight.” 


We quite agree with Mr. Keely that such 
would be the case were the ‘‘condition of in- 
creased velocity” the condition of negatively 
increased velocity. 

“The laws governing the sympathetic ro- 
tation of vibratory machinery are tbe same 
laws that govern planetary suspension.” | 

We are rather inclined to believe this too, for 
was it not by the observed wobbling of the 
other planets that the planet Uranus was discov- 
ered ? 

If Mr. Keely’s mechanism will only sabbie 
enough in its sympathetio outreach for fools’ 
money, we firmly believe that it will increase its 
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velocity negatively eventually, but certainly not 
until the dispenser of the wherewithal shall have 
forfeited all claim to the sympathetic spiro-vibro- 
phonic aphonism of the material spirit. | 

- Perhaps some of our readers fai] to follow us 
here, but Keely, Mrs, Bloomfield Moore, and 
J. M. Stoddart will grasp the subtlety of our 
language, and they are the ones we are talking 
to, and we don't care very much if others don't 
catch on. 

Most people will be with Keely when he says 
“To those who have not witnessed the operation 
of my devices, my theories must indeed seem 
wild.” Not so with us, his arguments are more 
convincing than any demonstration of his appar- 
atus could possibly be. 

The article under review is divided into two 
parts. Those who have studied Latin will re- 
member that all Gaul was divided into three 
parts.” In this respect Keely is inferior to Cæsar, 
but in this respect only. Omsar was evidently 
talking of the Gaul which at that time occupied 
the western part of the European continent. 
Had he known of Keely’s gaul he doubtless would 
have divided it into a million parts and then not 
known what to do with any one of them on ac- 
count of its extreme size. 

Part II is devoted to the subject The Neu- 
tralization of Magnets.” He introduces the sub- 
ject by the question, How can a magnet be 
robbed almost instantaneously of its magnetic 
power?” l 

Now most people would go about it in the 
antiquated way—not so Keely, for he tells how to 
do it much better in the answer which follows : 

„The peculiarity of the sympathetic condi- 
tions which conserve a magnet to polar and anti- 
polar currents of the earth [He is probably talk- 
ing about Earth Magnetos here—Ep. ] prove per- 
fect overs equation between reception and 
distribution in that part of the electrical field 
which is classified in my system as inter-atomic 
vibratory oscillation. 

This oscillation represents, in its corpuscular 
field of action, an alternating wave motion of 
128,400 vibratory exchanges per second, between 
polar reception and depolar distribution, thus es- 
tablishing its perfect sympathetic concordance 
to that third of the electric triple stream which 
represents the sixths in vibratory sympathetio 
physics.” | Bg 

We have now,” he says, reached a starting 
point from which to obtain a conception of the 
manner in which a magnet can be neutralized, 
that is, robbed of its coincident unity or sub- 
servience to polar negative attraction;” and then 
he states that if a condition of antagonistic 
vibration is brought to bear upon it, its concord- 
ant sympathy to the polar sympathetic volume 
is broken up,” and the magnet is robbed of its 
coincident unity or subservience to polar neg- 
ative attraction, or, as we would say in vulgar 
1 age, is demagnetized. 3 

e says he can do all this in fifteen seconds. 

He concludes his article by announcing that 
he is preparing a series of experiments which 
will be conducted daily for one week before an 
expert committee for the purpose of enabling this 
com mittee to make a public announcement of the 
scientific and commercial value of his system of 
sympathetic vibratory physics. The series of 
experiments is as follows: 

First—-Operation of the polar circuit, drawing 
power from space, and showing control of various 
say Snes of velocity. 

econd—Sensitization of a polar disk, after 
having had its complete neutrality to magnetism 


Third—After associating it with the polar 
test-medium, heavily weighting it to demon- 
strate its attractive power: the weight remain- 
ing suspended to it by this power. 

Fourth—Transmitter connected to the test- 
medium, while the disk is carrying weight. Neg- 
ative vibration transferred: effecting complete 
dissociation, the disk and weights dropping to 
the floor. 

Fifth— Rotation of compass needle, on a set of 
resonators, subservient to any one of the reso- 
nators, in defiance of its attraction to the north. 
Variations given: changing its subservience to 
different resonators, as the introductory impulse 


is ged. l 
Sixth—Mediums, representing the chords of 
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different masses of metal made to float in a tall 
jar of water, with extraordinary changes of 
position. 
Seventh—Operations of a sensitized globe, 
by sound. | 
_ Eighth—Operations of the globe under the 
influence of the improved polar sympathetic 
transmitter. +e 8 „„ 
Ninth—Disintegration of water by triple 
vibration. 2 
We hope that Mr. Keely will invite us to be 
Present at these tests. 


General News. 


What is Going on in the Electrical World. 


Hinsdale, N. H.— This town intends to put in 
an electric light plant at a cost of $10,000. 


Pittsford, Vt.—An electric road from Pitts- 
ford to Rutland by way of Proctor is talked 
about. l 

Nortonville, Kan.—There is talk here of 
organizing a stock company to build an electric 
plant. 

Bennington, Vt.— Work on the electric road 
between Bennington and Woodford has been 

un. 

Alvin, Tex.—The Business Men's Association 
are discussing the best means to establish an 
electric plant. 

Oakland, Cal.—H. L. Peterman and Daniel 
Chisholm have applied for a franchise for an 
electric road in Eden township. 

Tampa, Fla.—The Plant System intend put- 
ting up an electric elevator at Port Tampa for 
loading vessels with phosphate. . 

Murfreesboro, Tenn —This city has been 
suthorized by an act of the Legislature to issue 
bonds for an electrie light plant. ; 


Chattanooga, Tenn. The time for submitting 
bids for the proposed municipal electric lighting 
plant has been extended to June 10. | 


Austin, Tex.—An election is to be held here 
on June 24 to decide whether or not the city 
shall issue additional light and water bonds. 


Martins Ferry, W. Va.—Bonds amounting 
to $80,000 have been awarded, the proceeds to 
be applied to putting in en electric light plant. 


Ironton, 0.—The Ironton and St. Petersburg 
street railway has been sold at receiver’s sale to 
D. Lamar of New York, who will change it to an 
electric line. 

East Bridgewater, Mass.—The Brockton 
and East Bridgewater Railway Company has 
been granted a franchise for an electric railway 
in this town. - 

Woburn, Mass.—The receiver’s sale of the 
Woburn Electric Light Company's plant, post- 
poned from the 15th inst., is advertised to take 
place June 5. 

Gadsden, Ala.—Prof. A. B. Jones, of Hunts- 
ville, will at once begin the erection of a musical 
conservatory here; an electric lighting plant of 
200 lights eapacity is to be put in. 


Canfield, O.—At a special election held here 
a few days ago it was voted to issue $20,000 of 
bonds for the purpose of building an electric 
railway from Canfield to Lanterman’s Falls. 


Chester, Pa.—The city lighting contract for 
five years has been awarded to the Beacon Elec- 
tric Light Company, whose bid was $16,250 less 
than that of the Chester Electric Light Company. 


Lafayette, Ala.—Capt. R. J. Moore is re- 
ceiving encouragement in his scheme to put an 
electric plant in this city. The council has 
agreed to take thirty lights for the streets. 


Lansingburgb, N. Y.—Proposals will be re- 
ceived by the board of trustees until June 10 for 
lighting the streets of this village by electricity. 
Specifications will Le furnished by George 
Gramm, the village clerk. 

Quebec, Can.—The sub- committee of council 
appointed to consider offers made by Mr. Beemer 
for a franchise for an electric railway system in 
this city have reported in favor of granting the 
franchise under certain conditions. 


Lansford, Pa.—The tracks and other property 
of the Inter-County Electric Railway, between 
Tamaqua and Lansford, have been ordered sold 
by the court becanse the company is insolvent 
and cannot pay certain claims against it. 


Milwaukee, Wis.—Ninety per cent. of the 
bondholders of the Milwaukee Street Railway, it 
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is reported, have assented to an agreement to 
place the property in the hands of a receiver pre- 
paratory to foreclosure and reorganization. 


Newark, N. J.—The new trolley line to 
Jersey City, through Harrison and across the 
Hackensack Meadows, is almost ready for ope- 
ration., It runs over the Lodi turnpike. The 
road crosses the tracks of the D. L. and W. 
Railroad. “°° 0s l 


Independence, Mo.—The Kansas City and 
Independence Rapid Transit Railway Company 
is considering plans for extending its eleetrie 
road in Independence. The Air Line Electric 
Company is preparing plans for its railway in 
Independence. 


Winchester, Mass.—The scheme for an elec- 
tric street railway between Stoneham, Winchester 
and Arlington, which was agitated about a year 
ago, is being revived, and new men having taken 
hold of it it now looks as if the project will be 
pushed through. 


Oshkosh, Wis.—The Oshkosh Street Railway 
Company have applied to the city council for 
the privilege of extending their line on Oregon 
street, and to change their motive power to elec- 
tricity. They promise to give the city a first- 
class electric car line. 


Charleston, S. C.—It is understood here that 
John B. Hoefgen and Edgar Moxham, represent- 
ing a wealthy Brooklyn, N. Y., syndicate, have 
bought the two street railroads in operation 
here, and will consolidate them and use elec- 
tricity asa motive power. 


Los Angeles, Cal.—The trustees of the Los 
Angeles Consolidated Electric Railway have made 
a demand on the company for payment of the 
principal and accrued interest. Upon the failure 
of the company to meet the demand the trustees 
will sell the road to the highest bidder. 


Detroit, Mich.—A contract has been signed 
with the Detroit Electric Light and Power 
Company by which the Detroit Railway (Ever- 
ett line) secures the electricity heretofore used 
in lighting the oity lights, and the cars will be 
run with it until the new power-house is com- 
pleted. 


Vicksburg, Miss.—The Vicksburg Electrie 
Street Railway Co.’s franchise and other property, 
consisting of a mile of track, never operated, 
and 250 acres of land, have been sold to satisfy a 
New York mortgage and was bought in by C. F. 
Tag & Son and J. H, Benedict of New York 
for $17,000. 


Allegheny, Pa.—The Department of Public 
Works has advertised for bids for electrical sup- 
plies, carbons, lamps, etc., the bids to be opened 
June 3. A list containing approximate quanti- 
ties can be had and all information obtained by 
addressing Robert McAfee, director, at the de- 
partment office. 


Hoopeston, Ala.—The Hoopeston Electric 
Railway Company has been organized with a 
capital stock of $250,000. The company proposes 
to establish a system of electric railways to run 
in different directions from the town—to Gilman, 
to Sheldon, to Champaign, and Mineral Springs 
or Attica, Ind. 


Wilmington, Del.—The directors of the Wil- 
mington and Chester Electric Railway have held 
meetings lately to discuss plans of construction. 
The incorporators of the road are Garrett J. 
Hart, Peter J. Hughes, J. C. McComb, E. T. 
Cooper, A. J. Whittingham, Richard R. Kenney 
and J. Clayton Erb. 


Flushing, N. Y.—The Steinway Railroad 
Company tas taken formal possession of the 
Flushing and College Point Electric Railway, its 
purchase baving been made in the interest of 
that company. The road itself is of little value, 
but the company had franchises in every impor- 
tant street in the village. The Steinway Com- 
pany will shortly enter Flushing with a through 
line from Long Island City. 


Dublin, Pa.—The talk of building a trolley 
line between Dublin and Souderton has been 
revived. It is said that a New York syndicate is 
interested in the project. Meetings in the in- 
terest of the trolley are being held in the villages 
through which the trolley would pass. The esti- 
mated cost of sucha road is $128,000 for the 
eight miles between the points named, or $16,060 
a mile. 

Columbus, 0.—The State Board of Agricul- 


ture has entered into a contract with the Fort 
Wayne Electric Corporation for an electric light 
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plant fer the State fair grounds. The capacity 
of the plant will be 200 arc light lamps, arranged 
on separate circuits and supplied from two sep- 
arate dynamos. The plant will furnish light for 
night exhibitions in all the fair buildings and 
races on the speed track. 

Leadville, Col.—Articles of mcorporation of 
the Leadville Electric Power and Irrigation 
Company have been filed. The capital stock is 
$250,000. It is the intention of the company to 
use the water of the Arkansas River and to build 
a dam in Lake Park. The power-house will be 
located in Malta, four miles below Leadville. 
The incorporators are R. E. Goodell, of Lead- 
ville; J. H. Poole, of Denver, and E. W. Rol- 
lins of Boston. 


Atlantic City, N. J.—Wm. H. Piersol, of this 
city, has been ted a patent for an electric 
balloon elevator car.” The balloon and car are 
combined and will run up and down a central 
iron tube, or frame work, to the height of 150 or 
200 feet, the car revolving the while so that the 
passengers can obtain a wide range of view. 
The frame of the balloon will be covered with a 
8 trans parent material and the interior will 

illuminated at night by electricity. 


Napa, Cal.— L. Crothwell, of San Francisco, 
has asked for a franchise to run an electric road 
from this city north to Calistoga, a distance of 
27 miles. e professes to represent a syndicate 
worth many millions, and offered to give a bond 
of $10,000 that the road will be built if the fran- 
chise is granted. He says he also purposes to 
build to Napa Soda Springs as well as to cover 
the town with complete lines. He estimates the 
cost of the proposed work at §400,000. 


La Crosse, Wis.—The La Crosse, Black 
River Falls and Neillsville Electric Railway 
Company, lately incorporated, with a capital 
stock of 8800, 000, was formed for the purpose of 
constructing and operating an electric railway 
line for the carriage of passengers, mail, express 
end freight between La Crosse, Black River 
Falls and Neillsville, a distance of about eighty 
miles. The general offices of the company will 
be in La Crosse. 


_ Milford, Mass.—It is likely that Milford will 
shortly be connected bya trolley railway with 
Hopkinton and therefore with Natick and Bos- 
ton, as Bostcn capitalists have taken the matter 
in hand and proposed to help the business men 
of Milford who wish to have the road built. The 
Milford' men interested include C. W. Shippee, 
a local manufacturer, Treasurer R. B. Greene of 
the Milford Electric Light Company, and others 
who are very friendly to local storage battery 
interests. 


New York.—Proposals for estimates for fur- 
nishing materials and work for completing an 
armory building and furnishing the same with 
gasand electric fixtures and kitchen ranges, on 
the easterly side of Madison avenue, extending 
from 94th to 95th street, in this city will be 
received by the Armory Board, at the Mayor’s 
office, City Hall, until 12 o’clock M., Monday, 
June 10, 1895, at which time and place they will 
be publicly opened and read by said board. See 
City Record May 22 for full information. 


St. Louis, Mo.—The city has filed suits 
against the Missouri Electric Light and Power 
Company, the Edison Illuminating Company and 
the lede Gas Light Company for non-pay- 
ment of 24 per cent. of their gross receipts for 
1890 and 5 per cent. of their receipts for each year 
thereafter. as prescribed by the revised ordi- 
nances. The amounts claimed are $63,020.50 
from the Missouri Company; $34,756.35 from 
the Edison, and $6,530.04 from the Laclede for 
its electric lighting department.—The county 
court of Jefferson county has granted a fran- 
chise to St. Louis parties to construct and op- 
erate an electric road from St. Louis to Morse’s 
Mills. 


Brooklyn, N. T.— The Union Street Railroad 
Oompany have applied to the board of aldermen 
for a franchise to establish an electric railway 
line in this city. They offer to give the city 3 
per cent of the gross receipts of the road and 
$30,000 in cash if the franchise is granted. The 
officers of the company are Reuben Leland, 
president; J. Greenough, vice-president; Ed- 
ward M. Grout. secretary, and Edward Wilder, 
treasurer.—Sealed proposals will be received at 
the office of the Commissioner of City Works 
until Jone 4, at 12 M., for furnishing electric 
lights for streets and public buildings in the city 
of Brooklyn for the year 1895. Amount of de- 
posit required, $1,500. Amount of surety re- 
quired, $15,000. 


Telephone and Telegraph. 


A telephone exchange has been opened at 
Buford, Ga. 


The Tiffin Telephone Company, of Tiffin, O., 
has been granted a 25-year franchise. Two han- 
ore and fifty telephones have been subsoribed 

or. i i í ; 


Superintendent A. R. Pflaum of the Hudson 
River Telephone Company reports he is meeting 
with success ın introducing telephones in Port 
Jervis, N. Y., atthe reduced rates. 


The building of the long-distance telephone 
line between Columbus and Atlanta, Ga., is 
going on rapidly. Contracts have been let for 
5 building of the line between Rome and 
Atlanta. 


The directors of the Frankfort Telephone 
Company, of Frankfort, Ind., recently incor- 
porated with a capital stock of $15,000, are Relief 
Jackson, Thomas Scantlin, W. B. Kramer, Jas. 
McClamrock, D. A. Coulter, J.C. Shanklin and 
James O. Hedgcock. 


The Montauk, Orient and New York Tele- 
phone Company is considering whether it will 
increase its capital to $50,000 or submit to ab- 
sorption by the New York and New Jersey Tele- 
phone Company. The latter company is ex- 
tending its lines all over Long Island. 


The West Shore Telephone Company is push- 
ing its work up the Ulster and Delaware Rail- 
road. Twenty-five new Seeley telephones have 
been pnt in at Kingston, N. Y., by the company. 
The Colvin instruments will be removed and the 
new Seeley ‘phones placed in their stead as 
rapidly as possible. 


The telephone line which has been oon- 
structed by Messrs. R. K. Van Etten & Sons, of 
Conashaugh, extending from Centreville, in the 
town of Sandyston, N.J., to Dingman's Ferry, 
Pa., and the Milford road to Port Jervis, has 
been completed and is now in successful opera- 
tion. 

At Lockport, N. Y., the Citizens’ Mutual Tele- 
phone Company has decided to enter the field 
made by the Automatic Telephone Company of 
New York. Ona three years contract, with 800 
subscribers, this concern offers to put in a com- 
plete and satisfactory system at an annual rental 
of $80 for business houses and $20 for dwellings. 


The Automatic Telephone Company, which has 
secured the privilege of erecting poles and wires 
in the streets of New Brighton and Edgewater, 
Staten Island, N. Y., has organized with the fol- 
lowing officers: James Kerr, president; Dr. J. 
Walter Wood, treasurer; Andrew J. Hinton, sec- 
retary, and J. W. Allison, J. C. McGuire, George 
R. King, C. C. Pucci and Fred. W. Kerr, direc- 
tors. e company proposes to furnish tele- 
phones for $80 per year, and already has over 
200 subscribers. 


COMMERCIAL PARAGRAPHS. 


The Portable Fire Hose Bridge, for which the Metropoli- 
tan Electric Company. 186-188 Fifth avenue, Chicago, are 
general agents, is meeting with the approval of the elec- 
tric railways. This company has already received orders 
from several roads and is constantly receiving inquirtes. 


The Bradbury-Stone Electric Storage Company have re- 
cently installed at the residence of Mr. W. E.C. Eustis, 
Milton, Mass., a storage battery of 1,000 arapere hour 
capacity, of their very latest type, in lead-lined wooden 
tanks. The plant is operated by wind-mill and is the 
second largest installation of this character in America. 


The Metropolitan Electric Company, 186-188 Fifth ave- 
nue, Chicago, report a very good demand for their well 
known P. & B. products. Their numerous street railway 
customers express themselves as being well satisfied with 
results obtained fromthe useof P. &B. Tape and Com- 
pounds. 


Test of Heine Boilers. 


Tests were made some time since by Wm. H. Bryan, 
M. E., of twelve Heine Boilers. aggregating 4, 500 H. P., la- 
stalled in the Edison Illuminating Company's plant at St. 
Louis. When run at 26 per cept. above their rating an 
evaporation of 8.885 pounds of water per pound Illinois 
coal of 11,481 B. T. U. was secured, being equivalent to 
70.18 per cent. efficiency. These boilers gave an evapora- 
tion of 7.258 pounds of water per hour per square foot of 
heating surface with but .8 of 1 percent. entrainment. 

These boilers had been sold on the guarantee of an 
evaporation of 8 pounds of water per pound of coal and 7 
pounds of water per square foot H. S. with less than 1 per 
cent entrainment. The test established the fact that the 
guarantees were exceeded andthe Heine Company re- 


ceived a bonus of $1,500, as had been agreed to be paid iB 
the event of the guarantees being exceeded. 

The company makes the broad claim that no other 
boiler in existence has shown, nor can show, a bona fide 
record of evaporation on similar low grade bituminous 
coal anywhere near the test shown above in evaporation 
per pound of coal and per square foot of heating surface, 


BUSINESS HINTS. 


Public Buildings, Theaters, Residences, &c., Proposed 
or in Course of Construction. 


(The following summary is prepared weekly for ELEc- 
TRICITY for the information of advertisers and readers 
who are dealers in apparatus and articles required in the 
electrical equipment of public and private buildings.) 


Albany, N. Y.—Building for an hospital. German Hos- 
pital Association. Directors: Gustave B. Schill, Simon 
W. Rosendale, Alfred H. Kestner and ot ers. 

Atlanta, Ga.— Five - story building to cost $35,000. John 
Ansley, Atlanta, owner. 

Atlantic City. N. J. -A 180-room hotel. Bell & Scott, 
Atlantic City. owners. 

Baltimore, Md.— Building for Southern Homeopathic 
Hospital, to cost $100,000. Directors; Eldridge C. Price, 
Elias C. Price, O. Janney and others. 

Bangor, Me.—Hotel at Newcomb’s Landing. Louis 
Greyer. . 

Bangor, Pa.—An opera house. W. R. Grubb, of Boonton, 
N. J., is interested. a 

Batavia, N. Y.—Hotel. John B. Arnold, proprietor 

Beaver, Pa.—Reaidence for Col. S. M. Moody. Architects 
Bartherger & East, Pittsburg, Pa. 

Bennington. Vt.—Foundation of a savings bank com- 
pleted. 

Boston, Mass.—Apartment house, 50 auites. Rutland & 
Allen, Cambridge, owners. Architects Kendall & Stevens, 
Boston. 

Bristol, Conn.—C. F. Michael has applied for permission 
to build an opera house here. 

Brooklyn, N. Y.—The trustees of the Brooklyn Institute 
will erect permanent museum buildings, for which bonds 
Will be issued by the city aggregating 8800, 000 Manager 
Osborn of the Mansion House proposes to spend $50,000 in 
improvements. 

Buffalo, N. Y.—Buildinpg for apartments and stores. 
Charles Roeasler.—A similar building. George H. Lovell, 

Cambridge, Pa.— Hotel. W.D. Rider, Jr., of Franklin, 
Pa., proprietor. 

Charleston, W. Va.—Governor MoCorkie will build a 
handsome residence in South Charleston. 

Chase City, Va.—The Bank of Mecklenburg intends erect- 
ing an iron front building. 

Cohoes, N. Y.—A theater will probably be erected on the 
site occupied by the National Bank. 

Danville, III -R. D. McDonald intends to erect a four- 
story pressed brick and stone building, to contain hetel 
and bank, to be lighted by electricity. Treat & Foltz, 68 
Wabash avenue, Chicago, Ill, are the architects. 

Flatbush, L. I., N. Y.—Building to contain fats and 
stores. George Moss owner. 

Mt. Vernon, N. Y.—The people are to vote on the ques- 
tion of building a city hall and to expend $100,000 for the 
site and building. 

Newark, N. J.—Apartment house, to contain 18 sets of 
apartments. Louis Mersfelder owner, Peter Charles 
architect. 

Newport, R. I.- Business block on Broadway. H. P. 
Morgan owner. 

New York City.—A six-story store and tenement build- 
ing at 367 Broadway, by the American Express Co., Archi- 
tect John B. Franklin, 56 Washington square, South.— 
Four and five-story flata: At 220-2298 484 st , Architect Chas. 
Rentz, 158 4th ave.; 112th st., soath of 84 ave., Architects 
Neville & Baggs, 2% West 126th st.: 95-38 Amsterdam 
ave., Architect George F. Pelham, 1481 Broadway; 188d st., 
west of Lenox ave., Architect John Hauser: Forsyth st., 
Architects Spyder & Herter, 48 Bible House ; 66th st., west 
of Central Park West, Architect Henly Andersen: 543 
1424 st., Architect John P. Walther; Union ave.. south- 
west cor. Wegtchester ave., Architect James W. Cole, 408 
West 51st st.; 109 East 78d st., Architect Max Muller: 114 
8th ave.. Architects A. R. Ogden & Son; 197th st., west of 
Madison ave., Architect J. Williams Lener; 289 East 
Fourth st., Architect C. D. Cohen; westside of Lenox 
ave., south of 114th st., Architect J. H. Valentine ; 554 West 
bist st., Architect David W. King, 1% Broadway; Lexing- 
ton ave. and 121st st., Charles Richterman, Long Island 
City, owner: 151st st., east of the Grand Boulevard, Arch- 
iteocts Webster & O'Brien; Union ave., southwest cor. of 
Westchester ave., Herman Schmuck, owner ; 584 st., weat 
of 8th ave., Wm. Rankin, owner.—The owners of the Mer- 
chants’ Bank Building intend making it a twelve-story 
gtructure.—The property No. 80 Broadway has been pur- 
chased bythe Standard Oil Co., who will use the ground for 
extensions to their present building and will also add six 
stories to the latter.—The Consolidated Stock and Petro- 
leum Exchange are considering plans for adding twelve 
stories to their present buiiding.—Jobn T. Williams, 64 
Franklin st., will erect a fifteen story and basement Office 
building at 96-89 William st.—Tue Riverside Republican 
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Club will erect a club house, to be completed early in 
January.—It is understood that Gutwilling Bros. have 
purchased the property at 114 West 84th st. and will erect 
there a seven-story and office building, with the most 
modern equipments. 

Paterson, N. J.—The Board of Freeholders have under 
consideration the question of remodeling the court house or 
erecting a new building.—Kicbard and Wm. De Gray will 
erect a business building at 67 Main st. 

Perth Amboy, N J.—the authorities are talking of 
erecting anew city hall. 


Philadelphia, Pa.—A club house is to be built for the 
Junger Mae inershor at 810 N. 6th st., Architects George 
F. Payne & Co.—Ex-Postmaster General Wannamaker 
contemplates building a hotel bere for drunkards and 
other unfortunates.—Miles Day & Bro. areto erecta six 
story office building at 1521 SaLsom st. 

Providence, R. 1.—A nine-story building is to be erected 
on Westminster st., on a site purchased trom the Grosve- 
nor Estate. 

Pittsburg. Fa.—John C. McConnell will put up a colonial 
residence on Betrick st.. East End, Architect J. E. Allison. 

Plans have been prepared for a residence on Sth ave. for 
Charles Lockhart, Architect W. 8. Frazier.—George K. 
Stephenson will erect a business block cor. Centre and 
Highland sts. 

Richmond, Va.—The corner stone of the new Masonic 
Temple has been laid by Liberty Lodge F. and A. M. 

Scranton, Pa.—A ten-story office building is to be erected 
on Spruce st., Architects Lacey & Son, Dime Bank Build- 
ing.—J. C. Miller is about to erect a ter-story building to 
contain model club apartments for business men, à res- 
taurant, etc.—The Iraders' National Bank will put a 
$50,000 building on Spruce st., Architects T. R. Lacey 
& Son. 

Toronto, Can.—The Independent Order of Foresters 
will soon lay the corner stone of their block. 

Troy, N. Y.—The Troy Steel and Iron Works is to bere- 
established and extended. New and enlarged shops will 
be constructed on Breaker Island that will make the 
works the most extensive in this country. 


Westerly, R. I.—Bids are asked for the construciion of a 
new State House here. The material used will be marble. 
Contractors will be given until June 7 io hand in their 
proposals. 


INCORPORATIONS. 


The Northern Electric Company, Norwalk, Ohlo—to 
manufacture and produce elec ricity for light, heat and 
power. Capital stock, $25,000. Promoters: Geo. P. Jones, 
Parks Foster, Mayne C. Foster, Burton P. Foster, Jobn 
W. Foster. 


The Keys one Amusement Reporting Company (incor- 
porated in W. Va.), New York, N. Y. -to manufacture, 
vend and rent electrical and mechanical d¢ vices for elec- 
trically or mecbanically reporting baseball and other 
sporting events, etc. Capital stock, $100,000. Promoteis: 
Melvin D. Compton, Abram Wyckoff, Newark, N. J.; Geo. 
L. Thomas, Baltimore, Md. 


The Chicago, Lamont and Joliet Hlectiic Road, Chicago, 
In. Capital stock, $300,000. I ncorporators: E. H. Heil- 
bronn, S. T. Hart, E. D. Hopki s. G. Lawrence Taylor and 
D.C. Baldwin. 


The Syracuse and Oneida Lake Electric Railway Com- 
pany- to operate an electric street road twelve miles in 
length, the termini to be in the towns of Cicero and Salina, 
Onondaga (ounty, N. Y. Capital stock, $800,009. Direc- 
tors: Hiram McGonegal, of New \ork ; W. 8. Wales, W. B. 
Kirk, J. B. Morgan, William O'Connor, Thomas Meacham, 
Edwin Ledder, James N. McCormick and William E. 
W heaton, of Syracuse. 


The Orange County Telephone Company—to operaie in 
Middletown and other sectinis of Orange County, N. Y. 
Capital stock, $10.000. Directors: Lewis 8. Stivers, John 
E. Iseman, Albert B. Wilber, Frank M. Stratton, and 
others of Middletown. 


The Hanover Telephone Company of Silver Crcek, Chau- 
tauqua County—to operate telephone lines connecting 
Villages inthe town of Hanover, N. Y. Capital stock, 
$1,000. Directors: K. J. Quale, KR. M. Evarts, E. Thomas, 
and others of Silver Creek. 


The Sullivan County Telephone Company, Jefferson- 
vilie, N. Y. Capital stock. $5,000. Directors: Charles 
Homer, William H. Lawrence, and Edward Homer, of Jef- 
Tersonvilie. 


The Blue Earth Telephone Exchange Company, Winne- 
‘bago City, Minn. Capital stock, $50.000. Incorporators: 
W. B. Haight, Andrew C. Dunn, C. E. Howe, L. A. Smith, 
C. H. Patten, David Secor, W. D. Smith, W. H. ill and 
W. A. Hinton, all of Nashville, Martin County, Miun. 


The Utica Gas Fixture Company, Utica, N. Y.—to manu- 
facture gas, electric and combination fixtures and electri- 
cal supplies. Capital stock, $20,000. Incorporatcrs: Al- 
fred Sieboth, Wlison C. Williams and Clarence B. Crouse. 


The Newtown Light and Power Company of Newtown, 
Queens County, N. Y.—to manufacture electricity for 
power, light and heat. Capital stock. $20,000. Directors: 
J. C. Smith, of Babylon, N. Y.; George B. Gallagher, of 


-Kane to Aurora. Capital stock, $250,000. 
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Brooklyn; Francis McKenna and George S. Jervis, of 
Maspeth, L. I. 


The Sanburn Electric Railway Company, Chicago—to 
construct and operate railways from Chicago to cities 
towns and villages in counties of Cook. Lake, Dupage and 
Incorporat ors 
and first board of directors : George O. Talbot. of De Kalb: 
James W. Kenney, Oscar L. McMurray, Homer K. Galpin, 
and J. S. McGlashem, Chicago. 


The South Omaha Water Works Company, Omaha, Neb, 
—to establish an electric light and wa erplant. Capital 
stock, $1.000,000. Incorporators: W. A. Paxton, John A. 
Cretghton and Louis Schroeder. 


The Howard Construction Company, St. Louls—to con- 
struct the proposed line of elec ric road from the western 
part of St. Louis through Kirkwood to Meramac High- 
lands. Capital stock, $10,000. Incorporators: Thomas 
Howard, John A. Holmes, J. C. Richardson, Kstill Mc- 
Henry, John J. Broderick, N. C. Chapman, Charles B. 
Greeley, L. R. Blackmer, Thomas M. Gallagher, J. B. Case 
M. C. O: ton, J. H. A. Meyer and J. P. Dawson. 


The Guayaquil General Electric Company (incorporated 
in W. Va). New York, N. Y.—to prosecute electric light- 
ing and all other business in which electricity is used, in- 
cluding manufacturing, generating and selling the same. 
Capital stock, $50,000. Promoters: Manuel de J. Alvarado, 
Brooklyn, N. .: Vincente Harvie Emes, Frank E. Rogers, 
New York City. 


The Bell Electric Company, Trenton, N. J., and New 
York, N. Y.—to manufacture and sell electric singe cut- 
ting combs ana other electric apparatus and appliances. 
Capital stock. $100,000. Promoters: Frank M. Bell, New 
York, N.Y.; Geo. A. Westbrook, Wm. Childs, Jr., Brooklyn, 
N. Y.; Abram V. Robinson, Trenton, N. J. 


The Electric Amusement Feporting Company (incorpo- 
rated in W. Va.), New York, N. Y.—to manufacture, vend 
and lease electrical and mechanical devices for electr!- 
cally and mechanically reporting baseball and other 
sporting events. Capital stock, $1€0,00. l'ron oters: 
Melvin D. Compton, Abram Wyckoff. Albert Manning: 
Newark, N. J. 


The Leadville Electric Power and Irrigation Company, 
Denver, Col.—to erect and operate electric light plants 
for light, heat and power, etc. Capital stock, $500,000. 
Promoters: John II. Pcole, Roswell E. FOdell, Edward W. 
Rollins, Denver. 


The Plymouth Water, LIgt t and Power Company. Plym- 
outh, Wis —to erect water, light and p wer works, etc. 
Capital stock. $60,000. Promoters: H. E. Dow, A. W. 
Schram, H. Wheeler, Jr., Plymouth. 


The Humboldt Manufacturii g Company, Arcata. Cal.— 
to manufacture electricity, etc. Capital stock. $15,C00. 
Promoters: C. A. Callstorm, J. Cullberg, Jr., Wm. Chaf- 
fey, J. M. Moore, Arcata. 


The Suburban Electric Rallroad Company. Chicago III. 
—to operate a railroad. Capital stock, $1.250,000. Promo- 
ters: Geo. D. Talbot, Jas W. Kenney, Oscar L. McMurray, 
Homer K. Galpin, J. S. McGlashan. 


The Decker Automatic Telephone Ex: hange, Jersey 
City, N. J.—to own, lease, construct and maintain electric 
telephones. automatic and otber switcbboards. Capital 
stock, $100,000. Promoteis: Ward Decker, Edmund A. 
Hinckley, John P. Bell, Owego, N. I.; Dewitt C.inton 
Jones, Elizabe h, N. J. 


The Sea Beach Construction Company Jersey City, N.J. 
—to construct and equip electric st: eet railways. Capital 
stock, $100,000. Promoters: John E. Bowles, New York, 
N. Y.; T. Bridgewater Jones, Staten Island, N. V.: J. Her- 
bert Potts, Jersey City, N. J. 


The Rexford-Whitmore-Eldred Improvement Company. 
Seatile, Wash.—to build and operate electric plants, etc. 
Capital stock, 86,000. Promoters: Louis A. Rexford, Jesse 
K. Whitmore, Elton Eldred. 


The Geauga County Telephone and Electric Company, 
Huntsburg Center, Ohto—to establi-h, conduct and oper- 
ate a line of electric telephone from the center of Hunts- 
burg Township to Chardon, all in Geauga County, Ohio. 
Capital stock, 82,000. Promoters: Geo. W. Pease, L. T. 
Wilmot, O. M. Barnes, J. C. Mastick, S. A. Rowky, M. J. 
Andrews. 


The Monrovia Electrical Power Company. Los Angeles- 
Cal.—to sell and lease power, heat and light created by 
use of electricity and furnish power to pump water for 
irrigation, etc. Capital stock, $100,000. Promoters: 
W.N. Monroe, C. Dorland, J. H. Bartel, Monrovia, Cal.; 
H. V. Carter, J. F. Sartori, Los Angeles, Cal. 


The Edison Phonograph Company, of San Frar cisco, 
Cal —to buy, sell, lease and deal in phonographs, kineto- 
scopes, graphophones, etc.; dealin electric batterles and 
electrical apparatus of every character. Capital stock, 
8 100.000. Promoters: Seymour B. Korn, Thos. J. Cralg. 
I. Werthelmer, S. L. Ackerman, San Francisco. 


Th- Lancaster Water, Light and Ice Company, Lancas- 
ter, ‘Tex.—to supply water and electric lig ht to the public, 
and manufacture and sell ice. Capital stock $15,000. Pro 
moters: R. P. Henry,S. L. Randlett, W. A. Starim, F. M. 
Hammond, W. L. White, Lancaster, Tex. 
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ELECTRICAL PATENT RECORD. 


LETTERS PATENT IssURD May 21, 18¥5 


ELECTRIC RAILROADS AND APPLIANCES. 


589,418. Conduit System for Electric Railways. Wilson 
H. Cotton, St. Louis, Mo. Filed Aug. , 1804. 

589.516. Trolley for Klectric Rallways. John W. Hoag, 
Newark, N.J. Filed Jan. 19, 1695. 

589.616. Klectrical Bond-Clamp. Alfred Green, Rochester, 
N.Y. Filed Aug. 27, 1894. 

589.681. Bare for ‘I'rulley-Poles. Alfred Green, Rochester, 
N. Y. Filed Sept. 5. 1894. ; 

589,726. System of Controllers for Electric-Motor Cars. 
Charlies L. Coombs, Washington, D. C., assignor to 
Theodore D. Dale, Marietta, Ohio. Filed Nov. 12, 18%. 


ELECTRIC LIGHTS AND APPLIANCES. 


639 587. Cleaner for Incandescent-Lamp Bulbs. William 
O. Niles, Boston, Mass. assignor to Frank A. Chap- 
man, New York, N. Y. Filed April 18. 1894 

539,622. Cut-Out for Arc Lamps. Peter Kirkegaard, 
Brooklyn, N. Y. Filed Nov. 9, 1894. 


DYNAMO ELE TRIO MACHINERY. 


539,404. Regulating Alternating Current Induction-Mo- 
tors. Albert H. Armstrong, Schenectady, N. Y., as- 
siguor, by mesne assignments, Lo the General Electric 
Company, same place. Filed Dec. 5, 1894. 

589,778. Kbovstat-Switch for Electric Motors. Frank B. 
Kae, Detroit, Mich. Filed July 6, 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. 


589,437. Microphone. Ernest J. P. Mercadier and Joseph 

‘ac M gl oni 5 5 June 3, 1893. 
512. Telegraph-Relay. ois Gruner, San Francisco, 
Cal Filed Ju 28, 1894. i 

589,686. Transmitter-Diaphragm. George A. Nellis and 
Florence 8. Weizser, Allegheny, Pa. kiled March 11, 


1805. 
539.712. Telephone. Call. Frederick J. Troll, Washington, 
D. C. Filed Sept. 22, 1894. 


SIGNALS AND SIGNALING APPARATUS. 


539,481. Electric Bell. Francis G. Ingersoll, New York, 
N. Y., assignor to the Dewey Electric Signal Com- 
pany, same place. Filed Oct. 26, 1894. 

589,529. Eleciric Katlway-Sigaal. Henry V. Miller. Bloom- 
ington, and Alexander C. Miller, Aurora, assignors to 
the Miller Incandescent Hallway Signal Company, 
Chicago. 111. Fi.ed Jan. 5, 1895. 

$89,701. Multiple signal-lrausmitter. Bernice J. Noyes, 
Boston, Mass., assignor to George W. Gregory, same 
place. Filed Nov. 4, 1890. 


MISOBLLANEOUS. 


589,446. System of Electrical Distribution. Edwin W. 
Kice, Jr.. Swampscott, assignor to the General Elec- 
tric Company, Boston, Mass. Filed May 24, 1898 

589,450. System of Electrical Distribution. Charles P. 
Steinmetz, Schenectady, N. Y., assignor, by mesne 
assignments, to the General Electric Company, same 
place. Filed Dec. 20, 1894. 

689,452. Electric Meter. Charles P. Steinmetz, Schenec- 
tady., N. Y. assignor to the General Electric Company 
of New York. Filed Feb. 19. 1895. 

589,458. Carbon Brush. Elihu Thomson, Swampscott, 
Mass., assig nor, by mesne assignments, to the Gen- 
eae c Company, Schenectady, N. Y. Filed Feb. 

589.454. Carbon Brush. Elihu Thomson, Swampscott, 
Mass., assignor, by mesne assignments, to the General 
1 ic Company, Schenectady, N. Y. Filed Feb. 6, 
1895 


589,500. Automatic Time-Switch for Storage- Batteries 
William Biddle, Brooklyn, N. Y. Filed May 18, 1891. 

589 501. Electrical Instrument for Medical Purposes. Ben- 
jamin Y. boyd, Wichita, Kans. Filed Aug. T. 1191. 

589,511. Signal-Box Attachment. Alois Gruner, San 
Francisco, Cal. Filed July 28, 1894. 

589 542. Magnetic Car-Balancing Device. Wiliam B. 
Purvis, Philadelphia, Pa., assignor of one-balf to 
John Alexander Craig, same piace. Filed May %, 


1894. 

539,559. Electrical Low-Water Indicator for Jsollers 
Chas. D. ‘lisdale, Boston, Mass., a or, by direct 
and mesne assiguments, of three-fourths to Jobn D. 


Gould. Brooklyn. N. Y.. and Charles A. Hanson. 
Orange, N. J. Filed April 19, 1894. 
589.576. Klectric Safety System for Kailway-Drawbridges. 
Edward Deming, Brooklyn, N. Y. Filed Apm 4, 18%. 
539,583. Electric Cut-Out. John R. Hersh, Denver, Col., 
assignor to Louis E. Kenworthy, same place. Filed 
Jan. 11, 1895. ' 
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EDITORIAL NOTES. 


Where the ELeoTRICITY offers no apol- 
Responsibility ogy for dwelling at length, 
Lies. and repeatedly, upon the 
worse than unsatisfactory condition of affairs in 
the electrical trade. Exzorricrry has not ore- 
ated this condition, and it is only upon the theory 
that deception is better than truth that trade 
papers are expected either to publish direct 
falsehoods or to withhold the facts in regard to 
the situation. 

The trade is in worse condition to-day than 
any other trade in the country, except pos- 
sibly the cordage trade. Not one concern 
in twenty is making even a moderate interest 
upon the capital invested. While the salaried 
men in the direct management may boastof a 
big business, increasing in volume, the capital- 
ists, who care less for volume of business than 
for profits, are disheartened and discouraged. It 
is almost impossible to qþbtain fresh capital in 
any line, no matter what the apparent showing 
may be. Failures in three years have been 
many and disastrous. They are nothing as com- 
pared with the failures which must come in the 
next three years unless radical reforms are 
inaugurated. Those who furnish the raw 
material, however, have learned a few lessons, 
and they are justly becoming chary of extending 
credits to concerns who sel] a manufactured 
product at cost or less. 

And it is essential that the present condi- 
tion of affairs in the trade be properly ap- 
preciated. We passed through the period of 
depression as did all other industries. But 
when the time for general recuperation came 
this trade was not in it. Throughout the length 
and breadth of the land we hear the news of a 
general revival. The sure sign of increased 
profits to capital comes in the almost universal 
increase in wages. The curfent of prosperity is 
moving again. But what of the electrical trade? 

With the present ideas of business which con- 
trol some of the larger corporations, the general 
revival of business means to us only an increase 
in volume with a corresponding increase in losses. 
Prices have been established by men who have 


little interest in solid commercial suess, aby 
men whose only apparent ambition is to juggle 
with stocks and make money in an illegitimate 
way while the honest investor is robbed of any 
chance of a return on his investment. 

The general business depression was not the 
cause which brought this business to its present 
disastrous state. The cause dates back to the 
very beginning of the industry. Such is the 
strength of this trade that if conducted upon 
proper lines we should scarcely have been aware 
of the depression in other lines, The very fact 
that it could at all survive the methods by which 
it has been conducted is proof positive of its 
marvellous inherent strength. 

Instead, therefore, of concealing the truth, it 
is the duty of the press to point out the actual 
causes for the wreck of a magnificent industry, 
thereby to make possible the eradication of the 
disease which has already proved well nigh fatal. 
And ELROrRTOrrr always does its duty. 

There are still left in this trade a large number 
of men who have entered into it for their life 
work. They may be disheartened, but they have 
not given up. It is for them that we write. To 
them we present our argument, and to them we 
must all look for the re-establishment of business 
principles, the reinforcement of the doctrines of 
common sense. 

It is for these men to consider just why the 
wrong has temporarily triumphed over right, 
why it was possible for the tricksters and adven- 
turers to bring the industry to its present 
condition. 

And when these questions receive careful 
thought the only answer possible is that the 
electrical press has not done its duty. , 

If the Electrical Engineer, the Electrical 

World, the Electrical. Review and the Wester 
Electrician had faithfully done their duty by 
the trade they claim to represent, whose best 
interests they claim to guard, the present sit- 
uation would never have confronted us; the elec. 
trical business would have been established upon 
a solid basis, and would not have become a veri- 
table graveyard for invested capital. 

Whatever blame, therefore, attaches to the 
stockjobbing speculators who have ruined the 
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business, upon the press lies the responsibility for 
allowing them to succeed. They could not have 
succeeded if the press had done its duty. 

And it must not be supposed that this duty of 
telling the truth first confronted these papers in 
1892 upon the formation of the G. E. Company. 
ELECTRIOITY’s campaign against this organization 
was not based upon any supposition that its un- 
just policy and corrupt methods were new to the 
trade. The attack was made because this com- 
pany was the climacteric, the embodiment of all 
the evil principles which had begun to be prac- 
tised in 1880 and had gained strength year by 
year, driving the honest and conservative element 
nearer and nearer to the wall. 

It was not therefore in 1892 alone that these 
papers should have risen to the occasion and 
showed their devotion to the better element. 
That duty had confronted them for twelve years, 
and not for one single issue did they ever have 
the courage to perform it. 

It is idle for them to claim ignorance. They 
could not have been ignorant, at least not all of 
them. Possibly the publisher of the Electrical 

World, who alone is responsible for the policy of 
that paper, never had the mental capacity to appre- 
ciate the situation; not so with Mr. T. C. Martin 
or Mr. Charles W. Price. They mingled witk the 
people and hai the knowledge of affairs forced 
upon them. And if ever a paper hasthrown away 
forever opportunities of success that paper is the 
Electrical Engineer. It has shown the white 
feather, to its eternal disgrace. To properly ap- 
preciate the guilt of these papers, it is only 
necessary to briefly review the past. 

The Electrical Engineer, the Electrical World 
and the Electrical Review are the oldest papers 
in the field. They date back almost to the begin- 
ning of the commercial applications of the art. 
Their editors were familiar with the history of 
the business and had mingled with the leaders, 
both technically and commercially, from whom 
they could not have failed to learn the end to- 
wards which the whole industry was being driven. 
They had associated with the central station men 
and knew the injustice and humbuggery of which 
they had been the victims. 

They had full opportunity to know that most of 
the men whose work had really created the in- 
dustry were unalterably opposed to the prevail- 
ing methods of those capitalists and business 
men who came into it early, but without a single 
creditable motive, finally 
succeeded in giving to the whole business the 
reputation of being little else than a stock- 
jobbing swindle. ‘ 

These papers could not have existed at all, they 
never could have been started, except for the in- 
dustry and conscientious devotion of a few scien- 
tific workers who labored early and late with the 
full conviction that a vast and profitable industry, 
based upon a sound and lasting foundation, could 
be built up. In fact they were not called into ex- 
istence until these labors and their results had be- 
come of sufficient public interest to warrant the 
establishment of mediums for the distribution of 
information to the general public as to what the 
inventors had accomplished, and especially to 
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those who by various methods had been induced 
to invest their capital in the business of electric 
lighting and transmission of power. It was to 
the desire of thisclass to know what was going on 
and to the smaller allied manufacturing interests 
who desired to lay a description of their products 
before the infant trade, that these papers owed 
their first commercial returns; and it was to the 
honest technical workers who made the thing 
possible they were first of all under obliga- 
tions. 

It is plain, therefore, that these papers had a 
duty to perform almost from their first issue. 
That duty was to protect the legitimate trade 
from the encroachment of the speculators, to 
nurse it and care for it, to ensure it a sound 
and healthy body. It was clearly their duty to 
see to it that those methods which have disgraced 
it and smirched it should never have obtained 
any foothold. 

It is no palliation to claim that they did not 
foresee the results, and that they hoped for the 
gradual purification of the trade through the 
working out of natural laws. Any man with 
brains enough to run a newspaper could not help 
foreseeing just what must be the ultimate result 
of the policy pursued. If the press has any mis- 
sion, it is to see with clearer eyes than the multi- 
tude, and to tell the truth at whatever temporary 
sacrifice. And if these papers had done this from 
1880 up to the present time, there would, no 
doubt, be less money invested than there is; 
there would have been much less apparatus put 
out. On the other hand, ten times as large a 
percentage of central stations and railroads would 
have been profit earners; and if there had been 
fewer people engaged in the business, those who 
were in 1t would have accumulated handsome 
competencies, there would have been good 
profit to-day in every branch, and the users of 
apparatus would have got better value for their 
money. 

When these papers saw Edison Electric Light 
stock sold at $5,000 a share upon the ridiculous 
claims, inaugurated by Mr. Edison himself, that 
the electric light would drive gas out of the 
market, that a 16 c. P. lamp could be maintained 
in commercial use at 16 centsa year—when they 
saw the money of investors flowing into the 
pockets of the unprincipled speculators upon 
these claims, then it was time for them to speak. 
When they saw the continued misrepresentations 
to local capitalists, in the endeavor to draw from 
central stations large sums of money for worth- 
less rights made by the United States Company 
and others, then it was time for them to speak. 
When they saw the Thomson-Houston Company 
enter the field, and build upon the electrical 
manufacturing business the wickedest and most 
far-reaching financial swindle of the decade, 
then it was time to speak. When they saw all 
the evil and corrupt methods which had dis- 
graced the entire history of the art culminate in 
the formation of a gigantic stockjobbing cor- 
poration in 1892, then again it was time to 
speak. 

And not on one single occasion have these 
papers or any one of them performed their duty. 
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If they had told the facts to the public, made 
clear the actual situation, the possibilities of the 
art and its limitations, from 1880 to 1890, a large 
part of the disgrace and dishonor would have 
been averted, and universal bankruptcy would 
not now be hanging over us like a threatening 
cloud. If they had shown the stockholders in 
the large corporations how grossly their interests 
were being mismanaged, the irresponsible specu- 
lators who forced themselves into the manage- 
ment would have been displaced by those whose 
chief ambition would have been to establish a 
solid manufacturing business and to return 
profits to investors. 

These people and their methods have got to 
be forced out now before prosperity will come 
to this trade. They should never have been al- 
lowed to gain a foothold. 

When the rank and file, therefore, look for the 
causes of present conditions they ure not hard to 
find. And upon the electrical press must forever 
rest the responsibility for ignoring the interests 
of those who made its existence possible, and 
pandering to the worst elements—upon the press 
rests the responsibility for allowing the funda- 
mental causes to continue in operation, un- 
checked and unexposed, until the electrical trade 
is almost irretrievably disgraced and discredited, 
and electrical securities are a laughing-stock in 
the money markets of the country. 

& * * 

The Telephone In this issue we give what is 

Situation. undoubtedly the most com- 
prehensive and reliable statement of the tele- 
phone situation as it appears to-day that has yet 
been published, and one which will astonish 
those who have not gone into the subject closely. 
Itis rare, indeed, that amonopoly that has existed 
unimpaired for so long a time as the tele- 
phone monopoly seemed so nearly overthrown on 
the instant as the Bell monopoly. 
In regard to this monopoly we wish to make 
our own position clear. The American Bell Co., 
by reason of fundamental patents which have 
stood the testa of unremitting attack from all 
sides, was granted a monopoly of the business 


for seventeen years. This they were entitled to 


so long as they conformed to the laws enacted 


for the regulation of such a monopoly as is 
granted by the United States patents. They have 
conformed to these laws, prosecuted promptly 
every infringer, and during the period deserved 
the protection which the law promised. These 
patents gave to the world a new and most useful 
art, and in return the United States has given to 
them a reward which its laws vouchsafe to great 
and useful inventions. We have not one word to 
say against this, for it is as it should be. 

But the Bell Co. has received more than is 
vouchsafed by the patent laws. By the very 
nature of its business it required more, and the 
greatest usefulness of the invention of telephony 
was enhanced by this increment—this unearned 
increment it may be called. We refer to the 
hundreds of municipal and other franchises 
which were granted to this company and its 
agents, and by which it hopes to perpetuate its 
monopoly. Does not the Bell Company owe the 
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public something for these? It apparently 
thinks not, and its policy since the expiration of 
its basic patents has been to use these free gifts 
of the public as weapons against that public which 
gave them. There is an old saying to the effect 
that the voice of the people is the voice of God. 
The people granted the Bell Company a monop- 
oly for a great and useful invention, and paid 
them liberally for it. They granted them more— 
franchises by which that monopoly might be 
continued. This wasa bonus. The public tem- 
per now is to patronize anyone in preference to 
the Bell people, even though there were im- 
provement neither in the service nor in the 
rates. Many of the independent telephone com- 
panies now give better service and better rates, 
and the Bell Company, strongly intrenched as it 
is behind its already enormous system and valu- 
able franchises, has been made to tremble. 


We have said that we had no criticism to offer 
to the Bell Company's stewardship of the mo- 
nopoly granted it by the United States patents, 
and implied that it was in some respects a model 
steward. This is truein regard to the fundamen- 
tal Bell telephone (receiver) patent, but unfor- 
tunately there is a blot on its record whose stench 
rises to heaven and calls for heroic measures if 
our very patent system is notto be wiped out per 
consequence. We refer here to the disgraceful 
and disreputable jugglery connected with the 
Berliner patents by which the Bell Company 
hoped to perpetuate for another fourteen years 
of undeserved monopoly that which they had 
rightfully enjoyed for the full term of seventeen 
years. 

Judge Carpenter's decision seemed to put to 
rest the grave fears which were aroused for our 
patent system by the Bell Company’s dishonesty, 
and his characterization of their action was none 
too severe, but the deadly microbe has been set 
free again by the reversal of this honest judg- 
ment by the United States Circuit Court of Ap- 
peals of Massachusetts. 

As pointed out in a recent editorial in these 
columns, there has in the past been such a con- 
siderable hue and cry against our patent system 
due, as we are convinced, largely to the miscar- 
riage of the laws—as to seriously threaten the 
system asa whole. It is known to those who are 
posted that this feeling is strongest in the West. 
Among the masses of those residing west of Penn- 
sylvania and south of Mason and Dixon's line, 
there is an ill-concealed opposition to the patent 
monopoly to which this country owes so much of 
its prosperity, and it only requires a few such 
mal-administrations of the laws as have recently 
occurred to fan this feeling into a state of com- 
bustion that will entirely consume and destroy 
this magnificent pillar of American civilization. 
This clamor for the repeal or change of the pat- 
ent laws if once thoroughly aroused will drown 
all opposition, and by the very force of its vol- 
ume sweep all before it. 

Since the decision of the United States Circuit 
Court of Appeals rehabilitating the Berliner pat- 
ents has been made public we have heard the 


rumblings from the West. We receive news- 


paper clippings from the daily press from all 
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sections of the country, and those from the West 
are so unanimously condemnatory of the sit- 
uation as to forebode no good to the faulty yet 
all in all the finest patent system in the civilized 
world. Our Western contemporaries mistake 
the cause for the effect. They are justly in- 
dignant at the Bell Company, but unjustly at- 
tribute their dishonesty to faulty patent laws, 
whereas the fault lies not in the laws themselves 
but in their administration and a disgarceful 
acceptance of so-called expert testimony which 
is often nothing more than legalized perjary. 
The Bell Company 1s firmly esiablished and 
deservedly so. What we have endeavored to 
show in our article this week, both for the pub- 
lic benefit and the best interests of the Bell 
people themselves, is that the latter are no 
longer supreme. Honest competition has arisen. 
It is growing. It is here to stay. And to the 
independent companies, who conduct their 
businesses on sound lines and with due regard 
for the rights of others, and who not only forward 
their own interests but those of the public by 
forcing improved service and lower rates, ELuo- 
TRIOITY extends the right hand of fellowship. 


& K * 

The Underrunning In our last issue we 
Trolley Litigation. printed eight columns of 
matter, including illustrations, in regard to one 
of the most important lawsuits in electrical his- 
tory, viz., the suit of the T.-H. Company against 
the Winchester Avenue Electric Railroad Com- 
pany of New Haven, Conn., and the Westing- 
house Electric and Manufacturing Company of 
Pittsburg, Pa. The importance of this suit will 
be realized when it is understood that it was an 
effort on the part of the G. E. Company to estab- 
lish in itself the sole ownership or monopoly of 
the underrunning trolley as now universally man- 
ufactured and used in this country. We con- 
sidered it no great piece of enterprise to send a 
representative up to New Haven to attend and 
report the case, and are not therefore taking to 
ourselves any very great credit on that score. 
But what was our surprise upon finding that not 
one of our contemporaries was there to do like- 
wise. We were not surprised so much at the 
absence of the Electrical World during the 
arguments, for that journal has so long ceased 
to be either a newspaper or a reliable chronicler 


even of stale facts, that noone expects much of it 


any more, but we were surprised that the Zlec- 
tric Age, the Electrical Engineer and the Elec- 
trical Review had allowed the opportunity to 
slip by. 

It will be noticed that three of the contempo- 
raries mentioned are quarreling among them- 
selves as to their relative ages—each claiming to 
be the only original great oldest electrical 
periodical extant. But with age usually comes 
drowsiness, and if age can be safely gauged by 
this test, they all seem to be about on a par, with 
a neck in favor of the World. The latter has, in 
fact, with great foresight and wisdom, estab- 
lished a graveyard called the Digest, where 
much literature of value finds sepulture from 
profane eyes. If another paper gets ‘an item 
ahead of the World, the latter comes out the 
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following week with a ‘‘ digest” of that same 
article, and nobody of course sees it. It goes 
into the index, however, and the editors are 
saved the humiliation of publishing, where 
chance readers may see it, important news that 
is second-handed. 

One of the most important papers that have 
been read during the past several years was the 
recent one of Prof. Ewing's on his new device 
for testing the hysteresis of iron. We published 
this paper a week ahead of all of our contempo- 
raries, and the World a week later gave it men- 
tion in the Digest. 

We expect this week to see mention of our 
report of the underrunning trolley litigation 
in the Digest, if the latter is what it claims to 
be and its editor is fair. But won't it be rather 
galling to the Electrical World to credit us with 
important news that it missed? It will bea 
great strain on the editor’s fairness and—will he 
be fair? We'll see. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


We Can. 
(From the New Haven Courier.) 

ELECTRICITY Can now move railroad trains. 

Not only this, we can move the world. We are 
moving it. 

& + & 

THE Rome (Ga.) Gas Company recently levied 
upon the property of the Rome Electric Light 
Company for $1,800 due for rent. Of the $175,- 
000 securities of this company, $20,000 are held 
by the G. E. Company, $30,000 by the United 
Electric Securities Company, and $86,500 by the 
Street Railway and Illuminating Properties. 
Rome has a population of 6,000. 

& NK & 
ALWAYS ROOM FOR, MORE. 


ELECTRICITY welcomes to the field of elec- 
trical journalism Prof. J. P. Barrett's new ven- 
ture, the Electrical Journal, the official an- 
nouncement of which is as follows: 


[oorx.] 
CuHicaao, May 24, 1894. 

Gentlemen: We are about to begin the pub- 
lication of the Electrical Journal, a newspaper 
devoted to the interests of Eleotrical Progress 
and Education.” The publication will be issued 
every two weeks at the beginning, the first 
number will be an edition of 3,000, 82 pages and 
cover, the size of printed page 10$x7 inches, and 
will be as well gotten up mechanically and scien- 
tifically as it is possible to make it. The Journal 
is intended to appeal not only to commercial 
electrical interests but it will begin the first 
number with a clientele made up of 2,500 mem- 
bers of the National School of Electricity. The 
members of the school are mechanics, central 
station employees, telegraph and telephone men. 
Each one of our seventy-one classes contains at 
least one or two managers of central stations in 
the localities in which they are situated. The 
classes also include doctors, lawyers and busi- 
ness men. 

We shal] push this publication as rapidly as 
possible in the channels occupied by the other 
electrical journals, but shall also invade a new 
and unique field in this class of journalism. We 
should like very much to use some of your ad- 
vertising matter in the first number and would 
request you to send at once the matter and cuts, 
if you care to use them, for an advertisement 
about the size that yer usually occupy in the 
other electrical journals. There will, of course, 
be no charge for this number. If the matter in 
the advertisement used in the other papers is 
satisfactory to you, we would be glad to set it up 
from one of these, but we would like to use a 
cut or two, if you are accustomed to use such for 
advertising purposes. We should like very 
much also to have you give us some notes, either 
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business or personal, for our news columns, and 
we should be glad to print some descriptive 
matter of any new instrument you are farnishi 
for the market. 

Our clientele at the beginning of our publica- 
tion will: be made up of people interested in the 
kind of goods you make and sell, and we are 
quite sure that your wares will be given prom- 
inence through the channel of our . 

Thanking you in advance for the courtesy of 
your acquiescence in our request, we are, very 
respectfully, 

THe ELECTRICAL JOURNAL PUBLISHING Co., 

J. P. Barrett, President. 

It was of course to be expected that the Pro- 
fessor, with his fine commercial instincts, would 
think first of the advertising department of his 
paper. This we find he has done from the above 
notice. 

We have already reviewed one of Prof. Bar- 
rett’s editorial efforts, his World's Fair book, and 
we fear from the above that his paper is to be 
edited in the same way—that is, that advertisers 
will send in what they want printed, the editorial 
labor thus being made easy. 

The Journal is fairly oertain to start off with a 
good patronage. } 
pects to sell anything to the city of Chicago will 
give it respectful consideration. We have no 
doubt that Prof. Barrett will be able to make a 
harder fight against Uncle William Kreidler than 
ELROTRIOrrr did in its early life in Chicago. If 
the Professor spends a few of the $250,000 which 
he is said to have accumulated on his modest 
salary, and makesa bright and healthy paper, the 
world will be the better for it. 

If there were anything in his past history to 
denote that it would have any effect on him, we 
might make a few remarks upon the propriety of 
Prof. J. P. Barrett, holding the official position 
he does, engaging in the newspaper business. 
But we have no space to waste. 

& „K * 


G. E. sHARES have advanced of late on re- 
newed reports of a Westinghouse- G. E. deal. 
This fact shows the short-sighted wisdom of 
Wall Street operators. If such a deal is ever 
made, both organizations will go into bankruptcy 
with the rapidity of a comet shooting to earth. 
The day for successful deals and ‘‘ trades” 
in this business has passed forever. 


„& NK * 
TELEPHONES FOR THE MILLION. 


The Svengali Buncophone Company Organized. 


Mr. P. R. O. Moter sat at his desk in his office on the 
*steenth floor of Schemers’ Block. He was aroused from 
his meditations when the door opened quietly anda man 
with Svengali beard and halrand Uriah Heap tread en- 
tered and tiptoed across the floor. Under his well-worn 
coat he carried an oblong walnut box partially concealed 
by an old newspaper. 

% Are we alone ?“ the visitor whispered in phonograpbic 
tones as he sat the box on the desk. 

„% Yes, what do you want?“ 

«I don’t want anything, but I'll show you what I’ve got, 
then you'll be asking me what I will take.” 

As he began to unwrap his package he said: 

„% I have here what the inventive genius of the world 
has long sought to create but falled; what capitalists 
will make millions out of and through the use of which 
thousands of business men will be relieved from the exac- 
tions of a huge monopoly. In short, I have the only non- 
infringing telephone ever made. Iuse the ordinary Bell 
receiver, but my ’phone requires no transmitter, no mag- 
neto, no induction coll, no battery, no switch, no central 
exchange, no hello girl. This ’phone is not affected by 
static capacity of conductors, by induction, or by crosses 
with trolley lines, or by short circuits or grounds. You 
just connect this binding post to the line and this one to 
the earth. Put the receiver to your ear, turn your back 
to the box and there you are—ready to talk to your next 
door neighbor or the Emperor of China.” 

„What will you take for your patents?” Mr. Moter 
asked. 

The visitor rested his elbows on the desk before him, 
buried his head in his hands and bis mind in about six 
feet of thought before replying. At last, straightening 
himself to his full height, he said : 

“If all of the unavailable assets of the G. E. Company 
were turned into good hard cash, I would not trade my 
patents even up. But I'll tell you what I'N do. Ifyou wil 


Every manufacturer who ex- 
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give me $10,000 in cash and a royalty of ten cents on each 
instrument made, I’ll give you the exclusive right to 
make the phone under my patents.” 

„Come now, let's talk business,” Mr. P. R. O. M. 
suavely said. ‘I'll give you $10 in cash and $100,000 in 
stock for your box and patents and make you chief elec- 
triclan of a company I will orgunize to handle your 
*phone.” 

“TU take your offer,” the inventor eagerly cried, as he 
reached out his bony hand to receive the crisp new bill 
that fell from the lily-like fingers of the giver. 

a a e e a e 


e 

That night at the Slick Men’s Club the Svengali Auto- 
buncos Telephone Company was organized with Mr. P. 
R. O. Moter as. president and general manager. The capital 
stock was fixed at $100,000,000 with privilege to increase. 
The president was authorized to employ ten agents in 
each State and Territory to sell stock at the minimum 
price of 2c. per share, and territorial rights for the 
use of the Svengali telephone by local companies at a rate 
of $7 per square mile of territory. 


„& % N 
Business Hints, 

We call the particular attention of our con- 
stituents to a new departure in ELEOTRICITY— 
Business Hints. It has been introduced at con- 
siderable expense, and we have no doubt will be 
fully appreciated by a large number of hustlers. 

It is with pardonable pride that we point out 
the difference between ELECTRICITY and our 
contemporaries in all the departments which 
spread before the trade opportunities for new 
business. We are not only ahead of any single 
competitor, but present fuller information each 
week than is given by all our competitors com- 
bined. Every reader can demonstrate this fact 
to his own satisfaction. 

& & * 
A G. E. LAND SCHEME. 


(From a Schenectady dispatch in the Daily Press.) 

Schenectady, N. Y., May 81.—It is asserted here that the 
General Electric Company has been offered 100 acres of 
land and $1,000,000 in cash to consolidate all its factories 
at one place in New Jersey. The company's engineers 
have reported that the saving of expense by consolidating 
the factories at some point near Philadelphia or New York 
would offset the loss which would result from selling their 
present factories. 

This deal was reported in ELECTRICITY over a 
year ago. The syndicate referred to is composed 
of Elmira men, and owns a large tract of land at 
Elizabethport. If the trade is ever made, and 
possibly if itis not made, Messrs. Coffin, Griffin, 
Rice, Crosby and others will be called upon to 
explain how much cash and how much stock in 
the land company they were promised for their 
efforts. 

& NK N 


The Brush Company. 


On May 25 the Brush Electric Company of 
Cleveland gave to the G. E. Oompany a chattel 
mortgage on the property of the Swan Lamp 
Company for $80,000 due in thirty days. 

We respectfully remind our esteemed contem- 
poraries, the Western Electrician, the Cleveland 
Leader and the Plaindealer, that Messrs. Ord 
and Smedberg, the officers who were appointed 
for the purpose, have already begun the neces- 
sary work of closing up the Brush matters in 
Cleveland preparatory to the transfer of the en- 
tire business to Schenectady. 

We do not think that Mr. 8. M. Hamill would 
now put his signature to a statement that ‘‘ if the 
Brush works are to be closed he has not heard 
of it.” 

From the removal of Messrs. Lawrence and 
Miles, we take it that the policy of giving away 
Brush apparatus in order to sell National carbons 
at a good price was not viewed with favor at the 
corner of Broad and Wall streets. 

& NK * 

WE are pleased to record the marriage of our 
esteemed contemporary, Mr. Stephen Leidy 
Coles, and Miss Sallie E. Field, which took place 
on Saturday, June 1, ın this city. 

We salute Mr. Coles and bespeak him the full 
happiness which he deserves. A man is not a 
man until he is married. 
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To those students who desire to ascertain how 
near imbecility a ‘‘scientific” journal may go 
and still exist, we commend a careful reading of 
the editorial in last week’s Electrical Engineer 
entitled Buffalo Blindness.” We shall have 
more to say of this next week, meantime we 
quote: ‘‘Apparently as fast asa new generator 
gets into place, a local consumer of the power 
starts up. at Niagara.” If this is so, it is suscep- 
tiable of proof that the consumer starts up quicker 
than the power itself. The Hous-Kennooley- 
Martini-Wetzleery combination were already 
on record toa degree sufficient to cause much 
subsequent and honest mortification to that beaun- 
tiful bird the Unit Shark. Why should any mem- 
ber of the quartette again bring up the past in this 
way ? Frankfort Lauffen, Telluride, and Sac- 
ramento cited as comparisons! Fiddlesticks, 
tiddledewinks and softsoap ! 

& XK * 

Our issue of May 15 is exhausted, and we will 
be under obligations to some of our friends who 
will return us copies of that date. 


& XK * 
The G. E. Underground System. 
(From the New York World.) 

At 10 o’clock last evening, just as car No. 508 had crossed 
125th street, there was a flash of fire under the car and the 
wood work began to burn. The car was well filled with 
passengers and they tumbled out of the car from both 
ends. The motor was burned out. The car was pushed 
to the depot by another. 

R „ * 

The Electric Construction and Supply Co. 
To the Editor of ELECTRICITY. 

DEAR SIR: I note your remarks on the affairs of the 
above company last week, and quite agree with you that 
such exposures are wholesome and for the public good. 
But how can you hold that the active managers, Messrs. 
Torrey and Corey are free from criticism? Yours truly, 

CORTLANDT STREET. 


We have not held that either one of these 
gentlemen is free from criticism. He is not. 
What we did say was that the charge of dis- 
honesty in connection with the affairs of this 
company could not be made against either of 
them, and that in the grand scramble of the in- 
siders to protect themselves neither of these gen- 
tlemen had any part. There is no doubt that 
Mr. Corey committed some serious mistakes, the 
chief of which was staying with the company at 
all when he knew the way it was drifting and 
when he was general manager only in name. 

There are certain faults and human weaknesses 
which may under certain conditions be- 
come proper subjects of newspaper criticism; 
there are others which are not proper subjects for 
such criticism. If a man’s ‘* weakness” leads 
him to fail in business and protect himself by 
devious methods at the expense of his creditors, 
then it should be made more difficult for him 
again to engage in business and perhape repeat 
the performance. 

But if a man’s administration of his affairs is ex- 
travagant, slipshod and careless as to details, if 
he allows his business to run him instead of his 
running the business, we do not see that a news- 
paper has any right to publicly call attention to 


his defects.— Ep. 
& XK * 


G. E. STOCKJOBBERS have again used the old 
story that the company is about to take a con- 
tract for the equipment of the Manhattan elevated 


system. Col. F. K. Hain, the general manager, 
says he knows nothing about it. This shows 
that Col. Hain is behind the times. Mr. Charles 


Truthful Hughes, of the G. E. Company, says he 
has submitted estimates. Of course this is all 
that is necessary. 


Partnersbip Dissolved. 


The firm of Warren & Lozier, contractors and 
engineers, has been dissolved by mutual con- 
sent. Mr. R. T. Lozier will sail for Europe 
within a few days. 
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The Telephone Situation. 


Wondrous Growth of the Independent Com- 
panies. 


With Competing Exchanges Established the People Get 
Lower Rates and Better Service. 

The biggest, ugliest and sharpest thorn in the 
side of the American Bell Telephone Company 
to-day is the independent telephone exchange. 

It is nowhere on record that the Bell Com- 
pany has borne evidence to the truthfulness of 
this assertion, but that in no wise impairs the 
strength of the statement. In fact, the efforts of 
the Bell Company to prevent the independent 
exchange companies from obtaining a foothold 
renders an admission on the part of the New 
England company altogether superfluous. 

In some places, where the local companies 
lacked the backbone to stand up for their rights 
the hostile pclicy of the Bell Company worked, 
and the so-called independent companies have 
died in a spasm of fright. In other towns the 
local companies were organized with courageous 
men at the head. They were on the ground to 
do business, not to sell stook or speculate in 
franchises. Neither were they afraid to fight 
America’s strongest monopoly. They went 
ahead regardless of threats and intimidations, 
built exchanges, and to-day are giving a service 
more satisfactory than that of the Bell Company 
and at about half the cost to subscribers. 
Through the determined stand taken by these 
local companies, organized on a legitimate basis 
and for legitimate purposes, a form of opposi- 
tion has arisen that promises, sooner or later, to 
very seriously curtail the business of the New 
England company which for seventeen years 
has enjoyed the fruits of patent monopoly to the 
full. It means more than thateven. The organ- 
ization of these local companies in scores of 
prosperous towns and cities begets the hope 
that the telephone business will, at no distant 
day, be conducted on a broad, honest and liberal 
basis. 

Being utterly unable, by all the means known 
to its power, to stay the rising tide of progress 
of the independent telephone exchange compa- 
nies, the Bell Company has sought to belittle 
the accomplishments of these companies. The 
agents of the Bell, and its sub-companies, have 
sought everywhere and at all times to create the 
impression that the compctition of the independ- 
ent exchange companies will amount to nothing. 

It is represented that these competing ex- 
changes are confined to small towns; that the ser- 
vice is not only unsatisfactory but is merely local 
in character. It is contended that no combina- 
tion of capital is, or can be, made strong enough 
to equip a service rivalling that of the Bell Com- 
pany in either efficiency or extent. It has been 
maintained, with no small degree of complacent 
satisfaction on the part of the Bell Company’s 
experts, that a telephone equal to the Bell instru- 
ment cannot be made without infringing upon 
some of the chestfull of Bell patents. The com- 
pany has been indefatigable in its dissemination 
of the New England telephone doctrine that the 
microphone transmitter, like infant baptism, is 
essential to telephone salvation. | 

A host of shrewd inventors have prepared a re- 
vision of the telephone creed, and the results 
elsewhere noted in these columns demonstrate 
how far the microphonists are behind the times. 

A rude awakening awaits these wise men of the 
East, who have concluded with becoming 
modesty that notwithstanding the expiration of 
patents, decisions of courts, mutations of time 
and progress of inventions, they can continue to 
spread over the whole continent. 

Instances have already been cited in these 
columns which serve to show the radical reduc- 


ELECTRICITY. 


tions in rates made by the Bell Company, often 
in the vain hope that it would be able to hold its 
local subscribers. Supplementary to what has 
already been published, and serving better in 
some respects to illustrate the efforts of the Bell 
Company to head off the independent exchange 
companies, a review of the situation in the State 
of Michigan is apropos. 

When the Harrison Company began making 
contracts at Port Huron at $80 and $24 per year, 
the Bell Company dropped to $24 and $18, and 
offered to give a rebate of a month and a half to 
all who would continue as subscribers for three 
months from April 1. At Escanaba George W. 
French, with a capital ofa few dollars and plenty 
of Michigan grit and get-there, drove the Bell 
Company, with a 100 drop exchange, out of the 
place, and to day is giving a satisfactory service 
for $24 and $18 per year to more subscribers than 
the Bell Company had. 

The Gilliland Company has secured a franchise 
at Benton Harbor, agreeing to give service at $2 
and $1 per month. This has brought the Bell 
Company down to $8 and $2.50. a reduction of $1 
per month. The Gilliland plant will be built. 
The Marquette Telephone Company has proposed 
to give service in Ishpeming at $80 and $15 per 
year. To get down to these rates the Bell Oom- 
pany had to cut their’s in two in the middle, 
Mere rumor of an opposition company at Iron- 
wood sent Bell rates from $60 down to $86 per 
year. The Harrison Company has a franchise in 
Grand Rapids and expects to open its exchange 
with 1,200 subscribers. The Bell Company has 
already reduced rates from $48 and #70 to $86 
and $50 for private subscribers, but with still 
greater reductions to municipal officials whose 
influence it hopes to retain in its fight. The 
business men of Manistee have organized a com- 
pany and are prepared to install a Gilliland plant 
with rates at $24 and $18 per year. The cut of 
the Bell Company from $50 and $25 to $86 and 
$20 hasn’t scared the local company a bit. 

At Holland the Bell Company made a flat rate 
of $12 per year to all subscribers in the hope of 
freezing out the local company. The outcome 
has been that the local company has sixty-two 
subscribers and the Bell thirty. The Bell rates, 
before the local company entered the field, were 
$48 and $36. 

The establishment of a Strowger Automatic 
Exchange plant at Ypsilanti, brought Bell rates 
from $48 to $30. At Cadillac the Bell Company 
was routed, horse, foot and dragoons. Henry W. 
Sill installed an exchange of the Chase system, 
selling the instruments outright to subscribers 
and charging $18 a year for exchange service. 
There is not a Bell instrument left in the town, 
and the new exchange has four times as many 
subscribers as the old one. 

In Jackson, Three Rivers, Calumet, Kalama- 
zoo, Ithaca, Charlotte, Ionia, Petoskey, Traverse 
City, Charlevoix, Marshall, Saginaw, Grand 
Haven, Vassar, St. Clair, Menominee, St. Johns, 
Sault Ste. Marie. Mt. Clemens, Owasso, Luding- 
ton, Adrian, Hillsdale, Lansing, Flint and all 
other towns in the State where competing com- 
panies have been organized, or even proposed, 
the Bell companies have cut rates from 25 to 
50 per cent. In the city of Detroit, where 
no organized competition has yet arisen, the 
same old rates hold good. 

Instances of reduced rates could be multiplied 
without end, but those above given serve admir- 
ably to show how much alarmed the Bell Oom- 
pany has become over the initial progress of the 
independent exchange movement. 

The greatest activity in the organization of 
independent telephone exchange companies has 
thus far been in the Central and Southern States. 
Almost every town of 3,000 or more inhabitants 
now has its local telephone company. Fran. 
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chises have been secured and active preparations 
are making to install an exchange service. In 
the large cities progress has been necessarily 
slow. The Bell Company has become so strongly 
entrenched and has such a strong pull with the 
municipal authorities that in many cases it is 
difficult for an opposition company to obtain a 
foothold. But even this has not deterred the 
onward march of the independent movement, 
and there are but few cities to-day in which 
local anti-Bell companies, with money and 
brains behind them, have not been organized 
and active steps taken to secnre the necessary 
rights and franchises. The threadbare argu- 
ment of the Bell Company, that there is no per- 
fect instrument but the Bell and not sufficient 
capital to install a rival service, no longer carries 
weight among up-to-date business men. 

Neither do threats and intimidations frighten 
them. When such astute and conservative busi- 
ness men as Smith M. Weed, Dr. W. Seward 
Webb, J. Wesley Allison, Silas B. Dutcher, 
Henry N. Whitney, John C. McGuire, A. B. 
Acklin, David A. Boody, John Jacob Astor, 
Charles F. Cox, and others of New York, iden- 
tify themselves with the active management of 
an independent exchange company, it is safe to 
to assume that they have faith in the business. 
It shows, moreover, that in the large cities, the 
present citadels of the Bell Company, it is con- 
fronted with an enemy quite as well equipped 
as ituelf. 

The above-named gentlemen comprise the di- 
rectorate of the Mutual Automatic Telephone 
Company of New York, organized with a capital 
of $6,000,000, to establi- h a local exchange ser- 
vice in New York Cit . The Strowger Auto- 
matic Exchange, and the Hunnings transmitter 
will be used. Contracts are now being made on 
the maximum basis of $120 per year. Just so 
soon as a sufficient number of subscribers have 
been secured} the work of installing the plant 
will begin. 

In Philadelphia a similarly organized company 
has already secured franchises. ' In Buffalo the 
local company is making five-year contracts. In 
Chicago, St. Louis, Pittsburg, Detroit, and a 
host of other large cities, independent compa- 
nies with ample capital are already in the field. 

The Home Telephone Company, organized in 
Baltimore, has already secured a large number 
of subscribers on three year contracts in that 
city. The new company will operate tue Draw- 
baugh patente and will give a service at much 
lower rates than the local Bell Company. Frank- 
lin Noble, of New York, is president and organ- 
izer of the new company. 

In spite of the threats, reduction in rates, 
manipulations of municipal governments and 
other practices common to a certain species of 
New England electrical financiers, the work of 
organizing local companies and installing com- 
peting exchanges has gone on apace. The net 
result of this contest between a bulldozing 
method of preventing business and an honest 
effort to promote it is that the independent ex- 
change industry has attained proportions largely 
exceeding the expectations of the most sanguine 
promoters. The electrical fraternity has heard 
much of this branch of the business, but positive 
or accurate information of its magnitude has 
been acquired by very few. 

At the expense of considerable time and 
trouble, ELECTRICITY has collected data which 
enable it to show to the telephone trade, for the 
first time, the true status of the independent tele- 
phone business throughout the United States. 

While the companies manufacturing telephone 
instruments and pal ts are now legion, there are 
comparatively few that make a business of erect- 
ing and equipping complete telephone exchange 
plants. 
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Of these the Western Telephone Construction 
Company, the Harrison International Telephone 
Construction Company, the Gilliland Telephone 
Company,and the Strowger Automatic Telephone 
Exchange, of Chicago; the Mason Telephone 
Company, Richmond, Va.; the National Tele- 
phone Company, Boston; the American Electric 
Telephone Company, Kokomo, Ind., are perhaps 
the leading ones, particularly in volume of busi- 
ness done. 

Of the many other companies now in the field 
the greater number have confined their atten- 
tion to the manufacture and sale of telephone 
sets and parts and the installation of privste 
lines and interior telephones, though many of 
them have done exchange work on a small scale, 

The Western Telephone Construction Com- 
pany of Chicago has established exchanges as 
follows: 

Newark, O., 800 phones; Winona, Minn., 300; 
Johnstown, Pa., 200; Mattoon, Ill., 200; Van 
Wert, O., 150; Webster City, Ia., 100; Hartford 
City, Ind,, 100; Mt. Vernon, O., 200; Petaluma, 
Cal., 100; Fostoria, O., 200; Decatur, Ind., 100; 
Greensboro, N. C., 100; Selma, Ala., 150; Santa 
Fe, N. M., 100; Beaumont, Tex., 100; Rushville, 
Ind., 150; Navasota, Tex., 100; Manistique, 
Mich., 50; Washington, Ia., 100; Maryville, 
Tenn., 50; Cambridge, O., 200; Russellville, Ky., 
50; Waxahachie, Tex., 100; Two Rivers, Wis., 
50; Columbia, Mo., 100; Palestine, Tex., 150; 
Maryaville, O., 100; Salisbury, N. C., 100; Perry, 
N. Y., 50; Palatka, Fla., 100; Askaloosa, Ia., 
800; Keithsburg, III.; Butler, O.; Fredericksburg, 
and several others. 

This is no doubt the best showing made by 
any of the independent companies. The system 
of the Western Company has been subject to 
long tests and has proved itself to be in many 
respects superior to the Bell system. This com- 
pany has no stock to sell and is engaged ex- 
clusively in the manufactnre and sale of tele- 
phone apparatus. 

The Mason Telephone Company of Richmond, 
Va., has equipped the following exchanges with its 
instruments and apparatus: 

Lynchburg, Va., 400 phones; Waynesville, N. 
C., 30; Petersburg, Va., 300; Hanover, Pa., 150; 
MoKeesport, Pa., 70; Anderson, S. C., 100; 
Rock Hill, S. C., 100; Sumter, S. C., 75; Cleve- 
land, Tenn., 50; Marion, Ala.. 50; Bryan, Tex., 
150; Greenville, Tex., 200; Camden, Ark., 50, 
and others in Southern and Central States. 

The Gilliland Telephone Company has in- 
stalled an exchange with 150 subscribers at Niles, 
Mich., and has closed a contract for an exchange 
of 275 subscribers at Manistee, Mich. This com- 
pany has secured franchise rights at Benton 
Harbor and St. Joseph, Mich., South Bend, Ind., 
and in many other towns in the northern central 
States. 

The American Electric Telephone Company 
states that it has established one hundred ex- 
changes, the largest of which is in Topeka, Kan. 
The Harrison International Telephone Construc- 
tion Company claims to have established upwards 
of sixty exchanges. 

The National Telephone Manufacturing Com- 
pany and the Strowger Automatic Telephone Ex- 
change furnish no statement of the exchange 
work done by them. 

The data. given above does not include the 
thousands of instruments for private lines, but 
only those exchanges completed and in actual 
operation. All of the telephone construction 
companies named have a large number of con. 
tracts already closed and many beiny negotiated, 
as wellas many exchanges in process of erection 
which have not been included in the above list. 
The number of small exchanges installed by con- 
tracting and not manufacturing companies can- 
not be even approximately ascertained. From 


all the data at hand a very conservative estimate 
of the instruments now in use in the independent 
exchanges places the number at upwards of 
100,000. 

In face of the most bitter opposition of the Bell 
Company, perplexing uncertainty as to infringe- 
ment suits, unfavorable business conditions, and 
athousand and one other difficulties that have 
stood in the way, it is really remarkable that such 
headway has been made by the independent com- 
panies in the short period of practically only 
eight months. The number of independent ex- 
change instruments now in use is about one-fifth 
of thenumber the Bell Company, with an unob- 
structed field, has been able to install during all 
the years of its existence. 

The establishment of independent exchanges 
cannot be said to have fairly begun, yet there is 
not to day a sound telephone manufacturing 
company in the country that is not hundreds of 
instruments behind in its orders. The organiza- 
tion of local exchange companies goes on every- 
where. The new exchanges in operation have 
demonstrated that an efficient and satisfactory 
service can be furnished by other instruments 
than the Bell and at a lower cost and with an 
entire absence of arbitrary conditions. The peo- 
ple are determined to have euch a service, and in 
almost every town and city of the country there 
are energetic, level-headed business men forming 
themselves into companies to buy and install an 
exchange system of theirown. These are the 
people who are causing more concern to the oc- 
cupants of a certain office in Boston than any ad- 
verse patent decision or hostile acts of legisla- 
tures. 

The feelings of mistrust and doubt prevalent 
among prospective telephone buyers, due largely 
to patent complications, have naturally been 
fostered rather than allayed or dispelled by the 
Bell Company. Each succeeding patent decision 
has created mcre or less distrust of a successful 
independent telephone business, but happily for 
the trade this feeling is giving way to one of con- 
fidence as the situation becomes better or more 
clearly understood. The most recent decision in 
the Berliner case, which at first was thought 
might seriously retard the growth of the inde- 
pendent telephone business, promises rather to 
bave a stimulating effect. Even should it be es- 
tablished that the Berliner microphone patent of 
1891 is valid, and that it is not to be annulled, the 
consequences will by no means be disastrous to 
the independent business. It will bring more 
prominently to public attention the fact that there 
are instruments made and now in operation which 
are not only absolutely non-infringing but su- 
perior in every respect to the now somewhat out 
of date Bell instruments. 

As soon as the telephone buying public be- 
comes convinced of these facts then it will want 
these instruments. 

There is no section of the country in which 
there is not a strong feeling among the people in 
favor of an independent telephone service. There 
is no stronger evidence of this than isshown by 
the constantly increasing number of new local 
telephone companies. In some places the Ber- 
liner decision has had an adverse effect, but such 
instances form the exception and not the rule. 
There is everywhere a disposition to accord to the 
Bell Company a full measure of credit for its great 
achievements in telephony, yet quite as strong 
is the feeling that it is both unjust and unfair 
for it to seek to perpetuate a monopoly through 
a manipulation of patents. To this latter fact, 
and to excessively high rates, more than to a well- 
founded complaint of an unsatisfactory service, 
may be attributed the already vigorous growth 
of an independent telephone business. 

As will be observed from the announcements 
in the advertising columns of ELEOTRIOrrr, the 


claim of the Bell Company that the Berliner de- 
cision gives them a monopoly of the telephone 
business until 1908 is not only a gratuitous as- 
sumption, but it is a statement which is contro- 
verted by such influential independent com- 
panies as the Western Telephone Construction 
Company, the American Electric Telephone Com- 
pany and the United States Telephone Company. 
The Western Company manufacture a line of 
apparatus for which they make the absolute claim 
that it does not infringe any patent owned by 
the Bell Company.” The American Company 
manufacture the Hunnings dust transmitter, 
which ‘‘ does not depend upon variable pressure 
between electrodes in constant contact,” hence 
does not infringe the Bell patents. The United 
States Company of Philadelphia, a new comer 
in the telephone manufacturing field, owns and 
controls the Make and Break” patents cover- 
ing all possible forms of battery transmitters in 
which the electrodes are not in constant contact, 
and are not affected in any way by the Berliner 
transmitter patent.” 

To ascertain the effect of the Berliner decision 
and to learn what the prospects for the independ- 
ent companies may be in various sections of the 
country, ELECTRICITY has secured from several 
special correspondents a review of the local 
situations. 

From Chicago our correspondent writes : 

»The recent decision of the Circuit Court of 
Appeals reversing Judge Carpenter's finding in 
the Berliner case has, of course, created much 
speculation. We find a great many manufact- 
urers disposed to feel quite discouraged while 
others treat the matter with extreme indifference. 
The Bell Company’s position is certainly strength- 
ened so far as bluffing is concerned, Lut as the 
United States Supreme Court practically passed 
upon the matter. in view of the recent Bates Refrig- 
erator decision, it is very hard to understand in 
what way the Bell Company’s position is strength- 
ened by their last victory. 

„Throughout the North and West we find a 
decided disposition on the part of the residents 
of the smaller towns and cities to disregard the 
Bell claims entirely. They are tired of theser- 
vice and the treatment received during the past, 
and having this prominently before them, they 
are even ignoring reduced rates which the Bell 
company make, and pay little, if any, attention 
to the arguments put forward by the Bell Com- 
pany’s representatives. 

„At all points where we find people in this 
mood there are few difficulties to be overcome, 
and asa rule companies composed of the best 
men in the community are organized and the 
enterprise is invariably backed with determina- 
tion, energy and money. These companies are 
awarding contracts for exchange construction 
and the purchase of apparatus and usually begin 
business with about twice the number of sub- 
soribers formerly having telephone service. 

„We occasionally strike communities where, 
owing to want of interest or lack of money, itis 
impossible to enlist the citizens in a new tele- 
phone company. At these points little, if any, 
effort is wasted, and in cases where the Bell Com- 
pany has made reduced rates it is really not 
worth the while to work up an organization. It 
will come sooner or later. 

“One great difficulty which companies of re- 
putation and means have to overcome is the 
amount of inferior and cheap apparatus put 
upon the market by people of comparatively no 
experience and little capital. It is true that 
their work is largely confined to interior service 
and short line installation, but it is really a very 
important class of telephone work and should be 
of a first-class character. 

„We find that purchasers, as a rule, do not 
bother themselves very much about patents pro- 
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vided the instruments are satisfactory in service. 

Our company has recently closed some good 
contracts for switchboards, apparatus and con- 
struction work, which are very encouraging and 
afford every reason for anticipating a large and 
successful telephone business from this time on.” 

From Wisconsin come encouraging reports. 
Our correspondent at Milwaukee writes: 

„There is a good opening in this State for in- 
dependent telephone companies. Investors are 
still a little afraid of going into the business ex- 
tensively until the situation has cleared. The 
Bell Company has reduced rates in the interior 
of the State but has not as yet made any reduc- 
tion in this city, although one is momentarily 
‘threatened.’ The prospects for private and in- 
terior installations are very good, the demand 
for telephones for this class of service being quite 
active. 

“The Wisconsin Telephone Company so far 
has the only franchise in this city and owns the 
long distance line to the interior of the State. 
There are many prosperous cities and towns 
throughout the State in which a first-class tele- 
phone exchange is badly wanted. There is no 
doubt but that a good pushing company using a 
good instrument and charging reasonable rates, 
would find a very profitable field in this State.” 

With the characteristic discernment of the 
average Westerner, the people of Indiana are re- 
posing confidence in the good companies, as is 
shown by the following from Indianapolis: 

„The telephone situation in thissection is very 
promising. There is considerable construction 
now under way. There is a widespread feeling 
of confidence by the people in those independent 
companies which are composed of men of sound 
principles. 

„The Bell Company has done nothing to 
choke off competition except to reduce the cost 
of service and in some cases offer free service. 
This serves no better purpose than to show ex- 
actly where the Bell Company stands and how 
much it thinks its service is worth. 

„The Indianapolis Electric Company reports 
that it has been all the way from 50 to 450 tele- 
phones behind in its orders for the past sixty 
days, and while rapidly catching up, is some 
175 "phones behind yet. This company has a 
capacity of fifty complete telephones per day, 
and is only taking orders to be delivered within 
sixty days.” 

In the far West competition has not yet ad- 
vanced beyond the talking stage except in a few 
places. In Trinidad, Col., the recent Berliner 
decision put a damper on the independent move- 
ment. Our Denver correspondent writes : 

„The Bell Company has strengthened its posi- 
tion largely in the last year or two by connecting 
Denver by long distance system with nearly all 
of the important towns in the State. It is under- 
atood that their policy is to continue this exten- 
sion. They have also added to their strength by 
putting automatic exchanges in towns not large 
enough to justify the use of an exchange with a 
resident operator.” 

The most determined and most thoroughly 
organized opposition to the Bel] Company has 
developed in the State of Ohio. Here an organ- 
ization of the local telephone companies has been 
formed under the name of the Ohio Telephone 
Association with James M. Thomas of Chillicothe 
as president. The association is to comprise the 
companies already organized, or to be organized, 
in the larger towns and county seats. It is pro- 
posed to connect these towns by an extension of 
local lines and eventually form an inter- con- 
nected system covering the whole State. Upwards 
of seventy-five companies are already members 
of the federation. 


In Cleveland the Berliner decision has had an 
effect somewhat similar to the recent frost that 
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killed the Buckeye fruit crop. Our correspond- 
ent writes: 

“ The prospects for the independent telephone 
companies have received considerable of a blight 
by the recent decision. The Union Electric 
Company had a number of orders countermanded, 
the purchasers fearing suits for infringement. 
The local manager of the Bell Company states 
that the effect will be to stop outside companies 
from manufacturing telephones or be guilty of 
infringement.“ 

In the vicinity of Cincinnati, like other sec- 
tions in the West, the independent trade received 
quite an impetus after the decision of Judge 
Carpenter. A large number of companies were 
organized and many plants have been built. 
“ There is something of a lull,” our correspond- 
ent writes, ‘‘since the decision of the Court of 
Appeals, but there is no disposition on the part of 
those who have taken hold of the business to let 
go. It seems only to have intimidated capitalists 
who have contemplated, but not yet made, actual 
investments in the business. The business, prop- 
erly handled, promises to be healthy and profit- 
able to the promoters, and highly beneficial to 
the business public on account of reduced prices 
and improved service and facilities. The interest 
taken and the capital invested have pushed things 
vigorously.” 

The Southern States are being invaded by the 
independent companies, a number of exchanges 
having been instalied, and many others are 
already contracted for. The Harrison Company 
is actively engaged in this territory organizing 
local companies and securing franchise rights. 

There is considerable dissatisfaction with the 
Bell service at different points. At Birmingham, 
Ala., the Bell Company until recently charged 
$65 per year in the first quarter mile limit but 
have now added $5 for each additional quarter 
mile from the telephone station. Thus a sub- 
soriber two miles distant from the central station 
has to pay $26 per quarter. An independent 
company has secured a large list of subscribers 
for an opposition exchange ata $30 yearly rate, 
and has been granted a franchise by the city 
council. The Bell Company immediately showed 
antagonism and announced that it would put 
prices down to a point that would break the 
opposition. If low rates did not accomplish this 
the company expressed a determination to give 
free service fora period. Just now the opposi- 
tion is waiting developments. The business men 
of the city have warmly encouraged the new 
company and are anxious that the independent 
service be established. 

The Berliner decision has created no uneasiness 
whatever among the independent telephone com- 
panies in New York. Without exception they 
state they are not only ready to take new orders 
but are filling those already taken just as if noth- 
ing had happened. It is the general expectation 
that the business will gradually increase in vol- 
ume as the situation becomes better understood. 

Thurlow Weed Barnes, president of the Stand- 
ard Telephone Company, is the authority for the 
statements that the capital stock of the company 
is ready to be issued, that the company has given 
orders for the manufacture of 10,000 telephones 
and will commence to string wires this month. 
President Barnes says that the company will 
oppose the Bell Company and that the stories in 
circulation to the effect that the Standard Com- 
pany is a ‘‘decoy” of the Bell Company are 
untrue. He says that the 52 sub-companies of 
the Standard Company are thoroughly organized 
and already in the field. 

J. Wesley Allison, president of the Mutual 
Automatic Telephone Company, when asked what 
effect the Berliner decision would have upon his 
company, said : 

„Really it has had no effect whatever upon us. 
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We are going along with our work just the same 
asever. It is a disputed question whether the 
Bell people have exclusive rights in the battery 
transmitter principle, and we will find out about 
that.” 


THE PENNOCK ELECTRIC SYSTEM.* 


BY J. J. SWANN. 


About every so often the newspaper public is 
startled by reading of some remarkable discovery 
in electricity which will revolutionize the world. 
The large majority of such schemes never go far- 
ther than a few columns of newspaper talk, after 
which they die from some more or less good 
reason. The Pennock System is an exception to 
this general rule and in the hands of Mr. George 
B. Pennock, its inventor, still exists in a very 
flourishing condition, if dependence can be placed 
in the prospectus issued by the company. Gen- 
erally speaking, it is wisest to pay no attention to 
revolutionists in electrical as well as in civil life 
until they reach a certain danger limit. The 
claims of Mr. Pennock and his associates are, how- 
ever, so sublime and certain, that they have 
reached this limit and cannot be ignored—be- 
sides the system brings out several interesting 
points worthy of notice. 

To begin with, if we have a current of sufficient 
strength to heat the carbon of an incandescent 
lamp, and reverse it slowly, the carbon is alter- 
nately heated and cooled. As the periodicity in- 
creases the flickers grow more and more frequent 
until at about 30 per second, or 1,800 per minute, 
the flashes blend and the light becomes constant 
as far as the eye can detect. In practice, about 
50 periods per second are used, giving a clear 
smooth light. 

If instead of alternating the current we simply 
make and break a direct current, the same effects 
are produced, flashes growing more and more 
frequent as the speed of the contact-making de- 
vice is increased, until, at about 2,000 per minute, 
a steady light is produced, which, as far as can 
be seen, is the same as that of the alternating 
lamp. An ordinary induction coil with a lamp in 
series with the primary will show this. And it 
might be interesting to note that this method can 
be used to regulate the candle power of lamps; 
for, by varying the speed of the contact-maker, 
the light may be varied from nothing to full 
candle power—the current changing in direct 
proportion to the speed. 

The foregoing explanation regarding alterna- 
ting and pulsating currents will be clearer if we 
remember that all direct currents are more or 
less pulsating. Thus we see that lamps can be 
run in the ordinary way—in series or in multiple 
—on 8 pulsating as well as on an alternating cur- 
rent. 

It is at this point Mr. Pennock steps in with an 
instrument or machine he calls a Voltage Dis- 
tributor. To avoid mistakes the following is 
quoted from his patent: ‘‘The object of my in- 
vention is to provide a means of distributing an 
electric current from the same source of supply 
to a number of distinct and independent electric 
circuits, for the purpose of supplying lamps, 
motors, eto., with currents of the necessary elec- 
tromotive force, so that no matter what change 
is made in one circuit it will have no effect in or 
on any of the other circuits, and no matter at 
what potential the current is kept in one circuit, 
an altogether different potential can be kept in 
the other circuits, depending altogether on the 
resistance of each individual circuit. I attain 
this object, first, by means of a rapidly rotating 
mechanism, arranged to send a current of elec- 
tricity through a number of different circuits in 
rapid succession, combined with any source of 


From a pa read before the Electrical Society of Cor- 
nell University, in The Sibley Journal of Engineertng. 


284 


electric power, but preferably with a primary 
battery or batteries. 

. . . A rapidly rotated metal arm is ar- 
ranged to come in contact in rapid succession 
with a number of metal disks or segments ar- 
ranged in a circle on a fire-proof non-metallic 
plate, such as slate, marble or similar substance. 

.. One end of each circuit is connected 
to one of the segments, and the other end toa 
general return wire. The battery is connected, 
one pole to the general return wire and the other 
to the rotating arm. Now, by rotating the arm 
very rapidly, a current of electricity is kept flow- 
ing through the different circuits without any ap- 
preciable break, and, as the circuits are com- 


pletely independent of each other, the resistance 


and current in each circuit can be regulated to 
suit its individual requirements irrespective of 
the others; and throwing on or off the lamps in 
one or more of the circuits will have no effect on 
the lamps in the remaining circuits. Two thou- 
gand interruptions of the current per minute in 
an incandescent lamp will deceive the eye into 
the belief that the light remains stationary —that 
is, the current leaves the lamp for an instant and 
returns to it again. Thus, so far as the eye can 
detect or the motor effects inform us, so rapid is 
the intermittent tramaference of electrical force 
that the power may practically be said to be in a 
hundred places at once, exerting its full ca- 
pacity.” 

So far we will allow that nothing particularly 
remarkable has been encountered, although seme 
might dispute several statements just made. 

The next step launches us into the supernat- 
ural, for Mr. Pennock states that all these lamps 
connected to his Voltage Distributor, whether 10 
or 10,000, can be illuminated to full candle power 
with the current of one lamp. The explanation 
of this claim is given as follows: As the revolv- 
ing brush is in contact with only one segment at 
a time and we have only one lamp connected to 
each segment, it is evident that no more current 
can flow in any one of the circuits than the lamp 
and circuit resistance will admit. As the arm re- 
volves, circuit after circuit is completed, but no 
more than one circuit at a time is receiving cur- 
rent. Thus we have jnst as many lamps as seg- 
ments illuminated with the current of one lamp. 
In case several lamps in multiple are connected 
to one segment, the current will be only what 
one circuit would require. To operate motors, 
cars, etc., the same device is used, the motor 
being inserted just as a lamp would be. 


In atest of this system made May 4, 1895, in 
the Physical Laboratory, Cornell University, 
the following results were obtained: A circular 
brass disk was constructed and sliced into 10 seg- 
ments. An arm provided with a brush was re- 
volved at speeds varying from 0 to 5,000. The 
candle power figures are not absolute, since no 
photometric measurements were made. In fact 
such were unnecessary, for the differences were 
only too apparent. 

Each segment and the arm were connected 
with a binding post for convenience in handling. 
To start with, one lamp was connected to seg- 
ment (1)—the circuit being from line through 
the lamp to (1), thence through arm to the other 
line, each time it touched on (1) in its revolution. 
Placing the brush on (1) and starting while the 
lamp was at full o. P., the instant the brush left 
the segment the lamp flashed quite perceptibly 
until a speed of about 1,800 was reached, when 
the carbon assumed a steady glow, though 
scarcely more than a dull red. Increasing the 
speed gradually to even 5.000 revolutions made 
no appreciable difference in the c. P., current 
readings remaining practically constant. Con- 
necting (1) and (2) so current was flowing for 7, 
of a revolntion, the c. P. increased a small amount 
but remained constant with varying speeds as be- 
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fore. By adding one segment each time and 
thus allowing currents to flow for pb of a revolu- 
tion more for each segment added, the light in- 
creased with each addition, remaining constant 
regardless of speed. 

Trying different combinations of segments, 
such as every other one (1—8—5—7—9), every 
third one (1—4—7—10), etc., produced no change. 
The c. P. in each instance depended only on the 
number of segments connected and not on their 
relative position. 

Connecting one lamp to each segment and re- 
peating, increasing speeds as before, each lamp 
acted as first explained, giving only yy its O. P., 
the sum just equaling the light of onclamp. Con- 
necting lamps to two segments, making ö in all, 
each lamp emitted 5d its c. p.—the five giving }§ 
or equaling one lamp. 


No of lamps. Ratio of contact. Equivalent No. 
10 E 3 1 lamp 
. CFF 1 * 
. N p 
s E LAE E E 5 1 * 


The same will be true of 100 segments, and so 
on, limited only by mechanical difficulties. In 
any and all cases the light obtained per lamp 


varies directly asthe ratio LA where c is the 
2% 


angle through which contact is made. As c in- 
creases, the fraction approaches 1 as a limit, or 


c 
when c= 2 z, — = 1, or we are getting current 
2 * 


for ome lamp. As c decreases, the light de- 
creases until c = ® when no light is given out. 
The same holds true in the case of motors or any 
other electrical machinery. 

We now have data for solving the problem. 
Suppose we take a 50 light machine, 110 volts. 
Under ordinary circumstances this would run 
fifty 110 volt lamps each giving 16 c. P This 
means .6 X 50 X 110 = 3, 300 watts and 800 c. P. 
Let us connect our dynamo to a V. D., and, as 
has been shown, if we wish to light 100 lampe, 
each lamp will get one-half its current and give 
one half its o. P., or 100 X .8 X 110 = 8,800 watts 
and 100 X 8 = 800 o. P., exactly the same as be- 
fore. Of course our lamps will burn dimly. If, 
however, we substitute 100 100. volt 10 o. P. lamps 
we will have 100 lamps burning brightly, but 
still only 800 c. P. The difference in size be- 
tween a 10 c. P. and a 16 c. P. lamp is small, so 
the layman is greatly impressed by the brilliant 
light. 


Personal. 


Mr. E. R. Gilman of Chicago was in New York 
last week. 


Among our welcome visitors on Monday was 
Mr. B. M. Barr, of the Walker Company, Cleve- 
land. 


Mr. F. G. Fuller bas retired from his connec- 
tion with the Day’s Kerite sales office. 


Mr. J. B. Crouse, senior member of the firm of 
Crouse & Tremaine, Fostoria, was in New York 
recently on a business trip. 


A Pittsburg Power-Plant Scheme. 


According to the Commercial Gazette, it is 
proposed to do away with the smoke nuisance in 
Pittsburg by erecting at some convenient coal 
mine a mammuth electric power plant to furnish 
the city with current for electric lighting, heat- 
ing and power, thus entirely doing away with 
the burning of coal in and immediately about 
Pittsburg. It is thought by Mr. Robert Marshall 
of the firm of Marshall Bros., elevator builders, 
the originator of the scheme, that electricity 
could be furnished from such a plant cheaper 
than power could be generated in isolated city 
plants. 
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BOOK REVIEWS. 


STREET RAILWAY Investments. A STUDY IN VaL- 
vEs. By Epwarp E. HiddINS. 102 pp., 8vo. 
New York: Street Railway Publishing Com- 
pany. 

` There are few if any who have given the sub- 
ject of street railway investments the intelligent 
study that the author of this book has given it, 
and there is certainly no one who can speak with 
more authority on this subject than he. With 
the advent of the electric railroad the stocks and 
bonds of street railroads, both projected and in 
operation, have taken on a new interest to the 
investing public, and the rich promises of reward 
have led many into ill-judged investments. While 
there is probably no class of bonds and stocks 
which is safer than those under discussion, when 
judiciously chosen, it is often difficult for the 
layman to decide intelligently between the good 
and the bad. Mr. Higgine's book comes to the 
assistance of such and will be weloomed wherever 
it is known. He divides the securities now in 
existence into classes representing : 

ist. The purchase or valuation of the old horse 
railway properties at a large advance on their 
original costs. 

2d. The reconstruction and re-equipment of 
such properties, accompanying a change of motive 
power, ata cost usually in excess of that for 
which the same or superior work could now be 
done. 

8d. The extension of the re-organized proper- 
ties into new territory. 

4th. The development of entirely new proper- 
ties in unoccupied territory. 

5th. Oonstruction, promotion, banking and 
brokerage profits. 

And after stating that the vast sums 
which have been drawn from other investment 
channels are exciting some uneasiness in con- 
servative financial circles, he gives the keynote 
of the book as aiming to assist in separating the 
good from the bad—speculative from investment 
values. 

He believes that it is not impossible to lay 
down certain principles which will serve to de- 
termine the limits of success in particular cases, 
and to establish the broad lines of a theory of 
values in this comparatively unknown financial 
field. 

The book is divided into ten chapters and an 
appendix, in which are separately discuseed sur- 
face railways in American cities and towns of less 
than fifteen thousand inhabitants, in those of 
from fifteen thousand to twenty-five thousand, 
twenty-five thousand to thirty-five thousand, 
thirty-five thousand to fifty thousand, fifty 
thousand to one hundred thousand, one hundred 
thousand to five hundred thousand, and sarface 
and elevated railways in American cities of over 
five hundred thousand inhabitants. One chapter 


is devoted to interurban railways, and in a pocket 
in the back of the book is a most elaborate table 
of statistics which is explained in an appendix. 

The work is a smull one, but compressed within 
its space isa very large amount of data which it 
would be difficult- to obtain elsewhere, and this 
seems to have been collected with extreme care 
and good judgment. Those interested or likely 
to become interested in investments of this kind 
will find this book a most welcome guide to their 
judgment, and can rely upon everything as au- 
thentic which the author offers as such. We 
most heartily commend the book to all who are 
interested in the subject of street railway invest- 
ments as the most intelligent and reliable treat- 
ment of the subject thus far attempted. 


The Hollenden Hotel. 


We have received from Mr. Frank Brobst, 
manager of the Hollenden Hotel at Cleveland, a 
magnificent photographic view of the lobby 
which is so familiar to electrical men. It is 
neatly framed and now adorns the walls of ELEC- 
TRICITY’s sanctum. 
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General News, 


What is Going on in the Electrical World. 


Worthington, Minn.—A vote will be taken 
here the present month on the question of elec- 
tric lighting. 

Grand Ledge, Mich.—The city council has 
awarded the electric light contract to the West- 
inghouse Company. 


Belfast, Me.—The question of building an 
electric railroad in this city parallel with the river 
is being agitated. 


Le Mars, Iowa.—The project of an electric 
railway line between Le Mars and Sioux City is 
again being agitated. 


Vicksburg, Miss.—The Mayor has been au- 
thorized by the city council to advertise for bids 
for electric lighting. 


San Francisco, Cal.—Ground has been broken 
for a new electric road from West Berkeley to 
the foothills near Piedmont. 


Defiance, O.— The electric light and power 
house here was damaged by fire May 24 to the 
extent of $6,000. The loss is fully covered. 


Barton, Vt.—This village has voted to issue 
bonds to the amount of $10,000 for the purpose 
of putting in an electric light plant. 


Venice, ea aoe in progress on the 
new street railway to Granite City. The road 
will be completed about the 1st of July. 


Braintree, Mass.—Joel F. Sheppard. of East 
Braintree, has been elected president of the 
Braintree, Randolph and Holbrook electric road 


Rome, N. Y.—The city council has granted 
the Rome City Street Railway Company permis- 
sion to change its motive power from horses to 
electricity. 


Westport, Conn.—Thestreet railway company 
has applied to the board of selectmen fur permis- 
sion to use electricity as a motive power instead 
of horses. 


La Crosse, Wis.—Engineer Cole has been in- 
structed to make plans for and estimate the cost 
of an electric light plant for street and other pub- 
lic lighting. 

South Orange, N. J.—The South Orange and 
Maplewood Railroad Company has applied for a 
franchise to operate a trolley road on South 
Orange avenue. 

Lockport, N. Y.—Work on the street rail- 
road here is being pushed as rapidly as circum- 
stances will permit. Several carloads of rails 
and ties have arrived. 


Santa Ana, Cal.— The board of trustees have 
appointed W. B. Herey and W. F. Lutza com- 
mittee to draw up plans and specifications for an 
electric light plant. 

Aberdeen, 8. D.—Mr. Zeitlow, manager of 
the electric light plant in this city, has gone to 
Willmar, Minn., to prepare plans and specifica- 
tions for the erection of a similar plant at that 
point. 

New York.—It is reported that the New York 
and Northern Railroad will introduce electricity 
as the motive power on the road between Yonkers 
and the Harlem terminus. 


Knoxville, Tenn.—The board of public works 
and lighting committee of the city council have 
rejected all bids which had been made for light- 
ing the city and will advertise for new bids. 


New Brunswick, N. J.—The projectors of 
the new trolley system in Middlesex County 
have secured a site at Milltown for their power 
house. They have already begun work. 


Lexington, Mo.—Thecity council has granted 
a franchise to J. Wolfe & Co., of Kansas City, 
Mo., for an electric light plant. A special elec- 
tion will be held June 18 to ratify the franchise. 


Moorhead, Minn.—The new electric light 
plant now being erected by this city will be ca- 
pable of furnishing fifty arc lights and 2,000 in- 
candescent lights. The system selected is the 
Westinghouse. 


Waukesha, Wis.— Rights of way for the pro- 
posed electric railway line between Milwaukee 
and Waukesha are being rapidly secured, and 
members of the company state that the line will 
be completed within ninety days. 


St. Louis, Mo.—The Florissant Avenue Elec- 
tric Railway Company have accepted the pro- 
visions of the ordinance granting them the right 
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to build and operate an electric railway on the 
avenue named. 


Wilmington, Del.—Engineer W. B. Carswell 
has laid out a proposed roate for the Wilmington 
and Brandywine Springs Electric Railway Com- 
pany. Mr. Carswell’s plans will be submitted to 
the company. 


Oshkosh, Wis.—The Central Wisconsin Com- 
pany has begun laying tracks for its street rail- 
way in this city. Mr. Tillotson says the work 
will be pushed without cessation until the entire 
mileage is laid and equipped. 


Kasson, Minn.—There is a scheme on foot to 
unite the villages of Kasson and Mantorville by 
an electric street railway and to light both places 
by electricity. Water power is available for a 
generating plant. 


Alton, Ill.—The directors and stockholders of 
the Middletown and Upper Alton motor line and 
those of the Alton and Upper Alton Horse Rail- 
way and Carrying Company have decided in joint 
meeting to equip their lines with electric cars. 


Wrightsville, Pa.—E. H. Leffler, of Millers- 
burg, Pa., has been granted a franchise for an 
electric light plant in this place. His company 
has applied for a charter under the name of the 
Wrightsville Elecrtric Light, Heat and Power 
Company. 

Indianapolis, Ind.—The Journal says: The 
use of electric motors for power to run and con- 
trol elevators is creating a great demand for mo- 
tors of twelve to flfteen horse- power capacity, 
and is furnishing a good many orders for local 
manufacturers of electrical apparatus.” 


Brooklyn, N. Y.—The directors of the Kings, 
Queens and Suffolk company, organized to build 
the new electric railroad on Long Island, after 
hearing the report of the treasurer showing a 
favorable state of the company’s finances, have 
decided to proceed at once with the work. 


Georgetown, D.C.—The Falls Church and 
Potomac Railroad Company, lately organized, 
proposes to build an electric railroad from Falls 
Church to Georgetown. The stockholders are 
to hold a meeting at Falls Church early in June 
to talk over the plans for the road. 


Newburgh, N. Y.—Surveyors have been mak- 
ing preliminary surveys in the towns of New- 
burgh, Marlboro and Lloyd for the purpose of 
establishing a trolley route to connect the Walden 
extension of the Newburgh and Walden Electric 
Railroad with the Poughkeepsie Bridge. 


Rochester, N. T. — Bernard O'Reilly is about 
to build a six-story block for manufacturing pur- 
poses on Otsego street, which will be leased to 
the Rich-Sager Company, manufacturers of bi- 
cycle saddles. The power for the whole building 
will be furnished by electric motors, and all ma- 
chinery will be of the latest pattern. 


Jacksonville, Fla.—It is reported that the 
Jacksonville and Tampa Bay Railway Company, 
recently incorporated, with $2,000,000 capital, by 
C. C. Thompson, Martin Dodge and T. S. Ap- 
pleyard, has applied for a franchise for fifty 
miles of electric road to Tampa via Palatka, 
Sanford and Kissimmee. 


Dearborn, Mich.—The township board has 
granted a franchise to Thomas D. Kearney, rep- 
resenting Eastern capitalists, to run an electric 
road to the western limits of the village from 
Ann Arbor. If the road is built, Detroit men 
will get the right of way to Dearborn and con- 
nect with the Ann Arbor road. 


Middletown, Conn.—It is stated that the pro- 
jectors of the Hollow Pond race track and pleas- 
ure grounds are making preparations to light the 
premises with an independent electric plant, and 
that not only will they manufacture sufficient 
electricity for their own uses, but they will be 
enabled to furnish lights to anyone else in that 
section who may want them. 


Reading, Pa.- The Penn Electric Light, 
Heat and Power Company, recently organized, 
will erect a large plant in the northern section of 
this city. They will, if granted permission, 
place conduits underground in the different 
streets for their wires, and as soon as their sys- 
tem is completed will bid for the contract to 
furnish the city with light and heat. 


Chattanooga, Tenn.—The survey on the 
Rossville electric road, which it is proposed will 
be built from Rossville to Chickamauga-Chatta- 
nooga National Military Park, has been activel 
commenced, and in a few days the franchise will 
be let finally. D. M. Steward, one of the prin- 
cipal stockholders, says the road is a sure go. 
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Montgomery, Ala.—The entire $30,000 capi- 
tal stock of the Phosnix City and Girard Railway 
Company has been subscribed, ten per cent. 
paid in and work will begin at once. The officers 
of the company, elected a few days ago, are: 
J. F. Flournoy, president, Columbus, Ga. ; J. 
Wainwright, vice-president, Baltimore; W. S. 
Drake, treasurer, Boston; Cliff. B. Grimes, sec- 
retary, Columbus, Ga.; J. H. Henderson, super- 
intendent. 


Lexington, Ky.—Sealed bids will be received 
until June 19 for lighting the streets on an all- 
night schedule with gas or electricity or both, on 
a five or ten years’ contract, on and after Oct. 1. 
All bids must specify the kind, quality and candle- 
power of the light offered. The successful bid- 
der must execute a good and sufficient bond in 
the sum of $5,000 with a guarantee company as 
rorarii for the faithful performance of the con- 


Albany, N. Y.—The General Term has sus- 
tained the ruling of the Railroad Commissioners 
ikea 9 permission for the building of the pro- 
posed Amsterdam, Johnstown and Gloversville 
Railroad. The commissioners refused to grant 
such authority on the ground that the proposed 
road would parallel the Fonda, Johnstown and 
Gloversville line, and that no idea of public 
necessity or convenience required the building 
of another road. 


Syracuse, N. ¥Y.—The Syracuse and Oneida 
Lake Electric Railway Company has filed arti- 
cles of incorporation. Its principal office will be 
in Syracuse. The incorporators are Hiram Mo- 
Gonegal, of New York; William O’Connor, J. B. 
Morgan, William B. Kirk, William F. Wheaton, 
Edwin Lodder, George H. Wright, A. H. Pierce, 
Walter A. Wales, T. W. Meacham, J. P. West, 
Charles A. Fowler, John Witter, Thomas Har. 
vey and James McCormack, of Syracuse. 


Columbus, O.—Managers of electric light 
plants throughout the State have formed an or- 
ganization for the purpose of mutual confer- 
ence and protection against unjust legislative 
measures, etc. The officers elected are ; Presi- 
dent, A. W. Field, Columbus > vice-president, 
W. C. Hedges, Mansfield; secretary-treasurer, 
Samuel Coville, Cleveland ; executive board, 
G. S. Long, Troy; L. C. Newson, P. P. Holmes, 
Youngstown; H. K. Wood, Piqua. 


Little Falls, N. Y.—It is authoritatively 
stated that work on the Little Falls and Her- 
kimer electric railroad will shortly be com- 
menced. The right of way for the entire dis- 
tance has been secured with the exception of the 
entrance into this city. No difficulty will be ex- 
perienced in getting this. The road will traverse 
the various streets of Little Falls and Herkimer 
and the south bank of the Mohawk, taking in 
Jacksonburg and Fort Herkimer. 


Mount Holly, N. J.—The Mt. Holly branch 
of the Pennsylvania Railway system, which has 
been transformed into an electric railway, is al- 
most ready for a test of the new motive power. 
The power for the line wi!l be generated at the 
Mt. Holly end, where a generating plant has 
been erected. There a 250 horse-power West- 
inghouse direct-connected engine and dynamo 
of the latest improved design has been placed in 
position and is expected to furnish ample power 
for the present needs of the road. 


Marysville, Cal.—The work of constructing 
the Marysville and Auburn Electric Railway has 
begun. The road will be built from Marysville 
eastward through the foothills of Yuba and Ma- 
ders counties and southeast to Auburn. It will 
cover nearly fifty miles of track. The purpose 
is to afford the orchardists and farmers in the 
foothills easier facilities for getting their produce 
to market and at lower cost. Passengers will be 
carried as well as freight. The electric power 
for the road will be furnished by the South Yuba 
Water Company. 


New Orleans.—Frank Howard, one of the 
directors in the New Orleans Traction Company, 
who has just returned from a Northern trip, says 
he paid ‘* special attention to the street railways 
in New York, Philadelphia and Washington, and 
he saw at once that the cars in this city were su- 
perior in size, workmanship and in everything to 
those of the cities mentioned. The tracks also 
are much better here.”—The trolley mail car 
system is to be introduced here as soon as 
arrangements can be made. 


Baltimore, Md.—The Baxter Electric Motor 
Company's Works in this city were sold at auc- 
tion a few days ago, and bought in by Jesse N. 
Hilles, secretary of the company, for $25,000. 
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The Baxter Company has been in liquidation for 
some years, and the sale was by order of court. 
The works of the company are valued at 8100. 000 
and upward. It is understood that the business 
of the company will be continued. The Bayview 
Electric Light and Power Company of Baltimore 
County has consolidated with the Chesapeake 
Water Company under the name of the Chesa- 
peake Electric and Water Company. 


Buffalo, N. ¥.—Alonzo C. Mather, of Chi- 
cago has a plan to construct à power bridge across 
the Niagara River here which is to be used to 
sustain 200-foot turbine wheels to be driven by 
the current, the power to be utilized in gener- 
ating electricity for manufacturing and other 
purposes. The bridge. if the bill authorizing it 
becomes & law, will be constructed under a pos- 
itive guarantee from Mr. Mather, with proper 
bond, that it will pròve no obstruction to navi- 

tion. It will have a draw 200 feet or more in 
fength. and, besides affording a means of almost 
unlimited power, will have footpaths, carriage- 
ways, and tracks for tol cars. —The consoli- 
dation of the Buffalo and Niagara Falls Electric 
Railway witk the Buffalo and Tonawanda Electric 
Railway, forming the Buffalo and Niagara Elec- 
tric Railway, has been consummated. The di- 
rectors of the consolidated company ure: W. 
Caryl Ely, Charles B. Gaskell and Burt Van 
Horn, Jr.. of Niagara Falls; Robert L. Fryer, 
Henry J. Pierce, George H. Dunbar and John 
J. McWilliams, of Buffalo; Frank A. Dudley, of 
Niagara Falls, and Willard P. Whitlock, of 
Elizabeth N. J. The consolidated capital is 


$1,250,000. 
Telephone and Telegraph. 


The city council of Columbus, O., has granted 
a franchise to the Columbus Telephone Company. 


The Bradley telephone system, with head- 
uarters at Forman, N. D., has been extended to 
Lisbon, twenty-five miles north of Forman. The 
line will be extended to Tower City before the 
end of the season. 


The Central Union Telegraph Company will 
reduce its rates at Shelbyville, Ind., to $12 a year 
for business places and $8 for residences. The 
cut is made to meet the rates of the new com- 
pany, which has placed a $10,000 plant in 
operation. 

The Pierre, S. D., Telephone Company has 
begun to put up a plant for Pierre, East 
Pierre and Fort Pierre. Other towns will be con- 
nected in the future. 


Neighborhood telephones are becoming popu- 
lar in Indiana. A line has been put between Dr. 
I. N. Neeley’s and White Cloud, in Spencer 
township, another from Moberly to Sharp’s Mills 
and a line is to be built from White Cloud to 
Wyandotte Cave. 


The following have been elected directors of 
the Missouri Pan-Electric Telephone Company 
at St. Louis: Charles H. Peck, Dr. K. Morgner, 
J. Clifford Richardson, Samuel M. Kennard, 
Ephraim Catlin, F. W. Mott, James Black, 
Thomas Rankin, Jr., Luther H. Conn, Wallace 
Delafield, J. W. Avery, F. S. Ramsdell and E. 
A. B. Garesche. 

A convention of Railway Telegraph Superin- 
tendents is to be held at Montreal on the 12th 
inst. Between 75 and 100 prominent telegraph 
men from all parts of the United States and Can- 
ada are expected. 


John F. Sherman, Fred Wardenburgh, A. 
Hansbach and others, all of Trinidad, Col., have 
organized the Citizens’ Telephone Company to 
operate in Las Animas County and other coun- 
` ties. Capital stock, $15,000. 


A telephone company has been organized at 
New Auburn, Minn., for putting ina telephone 
system between that place and Glencoe. The 
company will be known as the New Auburn and 
Glencoe Telephone Company. The officers are 
as follows: President, Wm. Reimers; vice-presi- 
dent, John Supple; secretary, Jacob Koons; 
treasurer, A. Streich. 


The Louisville, Ky., general council (lower 
board) has passed an ordinance granting the 
American Long Distance Telephone and Tele- 
graph Company the right to erect, operate and 
maintain its lines within the limits of the city of 
Louisville. In the upper board of the general 
council the ordinance was referred to the streets 
and revision committee. 


At Ottumwa, Iowa, preliminary steps have been 
taken to organize a new telephone company to 


construct toll lines through the State of Iowa. 
Some of those interested in the enterprise are: 
Neil Wilkin and John Walsh, of the Burlington 
Improvement Company, operating the new Bur- 
lington and Oskaloosa telephone exchanges; John 
C. Delkolty, of the Albia exchange, and the 
members of the new Ottumwa telephone ex- 
change. 


R. P. Green, superintendent of the gas works 
at Columbus, O., and Charles F. Kline, known as 
the penitentiary electrician, have filed the neces- 
sary papers to secure letters patent for Kline’s 
new telephone invention. The main claim will 
be for having discovered a substitute for the car- 
bon now used. The system they have adopted 
enables them to run either a long or short dis- 
tance circuit. 


At a meeting held at Clarksville, N. Y., for the 
purpose of organizing a company to erect a tele- 
phone line between that place and Jerusalem 
Oo Y.) the following officers were elected: Presi- 

ent, Cornelius Slingerland; vice president, R. 
C. Bagley; secretary, Charles Hummer; treas- 
urer, S. J. Wright; manager, C. L. Shear; di- 
rectors, M. F. Barber, J. M. Wright, A. Houck, 
Elmer Shear, H. Wideman, Andrew Joslin, Cas- 
per Mead and George Rothaupt. 


The trustees of Cohocton, N. Y., have granted 
permission to the American Telephone Company 
to erect poles and wires in the village. The line 
is being built from Corning to Avon. An office 
will be established in each village through which 
the line passes. 


At Ishpeming, Mich., the Marquette County 
Telephone Company has let contracts for the im- 
mediate construction of a telephone system to 
compete with the Bell system operated by the 
Michigan Telegraph and Telephone Construction 
Company. 

The Illinois Central road has caused the novel 
telephone line between Williams and Webster 
City, Ia., to be discontinued, the local supposition 
being that the line interfered with the business 
of the Western Union, which operated the tele- 
graph line along thisroad. The telephone was 
put up as an experiment and proved a success. 
The wire on the fence along the railroad was 
used as & conductor, connections being made 
underground at road crossings. 


The board of street commissionersof Saratoga, 
N. Y., has granted a telephone franchise to 
local applicants. A new system will be intro- 
duced and the customers will own their instru- 
ments. The new line is in opposition to the 
Hudson River Telephone Company. 


The Framingham Telephone Company, organ- 
ized under Massachusetts laws and capitalized 
at $150,000, has applied to the Framingham 
selectmen for the right to introduce a line of 
telephone service and have a concession for Fak 
five vears. Behind the project are A. W. Worth- 
ley, H. H. Hunt, George Conant, Moses S. 
Case, all of Boston, and M. E. Maher of Fram- 
ingham. These gentlemen propose to introduce 
a system with modern improvements, of which 
they have control, and make war upon the New 
England Telephone and Telegraph Company, 
their maximum monthly rate for houses to be $2, 
and for stores and places of business $2.50, 
against the New England’s rates of $3.50 and 
$4.25 for similar service. 


The Watertown branch of the Fitchburg Rail- 
road is shortly to be equipped for about three 
miles of its length with the new electric device 
for the automatic control of railroad trains, so 
that when there is a misplaced or open switch, 
or a broken rail, or even another train to make 
danger ahead, the electric current will at once 
act as brakeman, and traveling through the rails 
and wires of the track set the air brakes on the 
approaching train and bring it toastop. The 
system does away with block signals of all kinds. 


The Phonix Telephone Company hopes to be 
able soon to make an arrangement with the 
board of works of Indianapolis, Ind., by which 
it can begin work in that city. The managers 
claim to have over 2,000 subscribers. 


The Forked Deer Telephone Company has 
ately been formed at Alamo, Tenn. The com- 
pany proposes to construct a telephone line from 
some point on the Newport News and Mississippi 
Valley Railroad in Dyer County, by the way of 
Alamo, Crockett County, to Bells, on the Louis- 
ville and Nashville Railroad. Branch lines from 
Alamo to other points in Crockett County are 
contemplated, and will doubtless be constructed. 
W. H. Biggs, of Alamo, has been elected presi- 
dent of the company. 


Mr. W. H. Mackay. 


In securing the services of Mr. W. H. Mackay 
as manager of its New York office, the Columbia 
Incandescent Lamp Company has added to its 
force of sales agents one of the most experienced 
and best known members of the hustling frater- 
nity. When electric lighting was in its swaddling 
clothes, back in 1879, Mr. Mackay began his 
Career as assistant to Frank Ridlon, who was 
representative of the Brush Company in Boston, 
and was prominently identified with the constrac- 
tion of the early Brush plants throughout New 
England. In the construction department of the 


Mr. W. H. Mackay. 


Schuyler Electric Co., Edison Electric Light 
Co., United Edison Manufacturing Co., Edison 
General Electric Co., and General Electric Co., 
Mr. Mackay acquired experience and acquaint- 
ance among central station managers of the 
United States, Canada and Spanish American 
countries that will be highly useful to him in his 
new position. His four years’ management of 
the Roanoke Light and Power Co., Roanoke, 
Va., familiarized him with the wants and needs 
of a central station man, from the latter’s point 
of view, which he will not fail to turn to valuable 
account of both lamp users and the Columbia 
Company. 


Improved Service. 


Patrons of the West Shore Railroad will be 
very much pleased st the great improvements 
made in the train service of that line in connec- 
tion with their new time-table that went into 
effect Sunday, May 19. 

It will be noted that the local service is greatly 
improved, trains making much faster time, and 
the suburban residents having more frequent 
trains on which to goto and fro. The express 
service to Albany and Buffalo, as well as its con- 
nections, has been made much faster. 

The New York and Chicago Limited Express, 
formerly leaving at 5 o’clock in the evening, now 
leaves New York at 6 and will arrive in Chicago 
nearly two hours earlier than heretofore. 


Another new departure is the running of 8 spe- 
cial train for the accommodation of the Boston 
sleepers in connection with this fast train, and in 
order to save time the baggage and passenger 
cars will run through via N. Y. C. and St. Louis 
Railway (Nickel Plate) from New York without 
change. The return East- bound train from Chi- 
cago has been made equally as fast as the West- 
bound train. 

It will be seen that the management of this 
popular road are ever anxious to serve the in- 


terests of their patrons. 
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COMMERCIAL PARAGRAPHS. 


The Newton Rubber Works, Newton Upper Falls, Mass., 
is distributing a handsomely designed and printed hanger 
illustrating their weli-known electrical products. 


„Steel Plate Chimneys is the title of an interesting 
pamphlet recently put tn circulation by the Philadelphia 
Engineering Works, Ltd., of Philadelphia. 


The Central Electric Company says that although the 
frost seems to have caught the young grapevines and pin- 
gree potatoes and the Hessian files have chased wheat al- 
most out of the pit, up to the present there are no files on 
the Lundell Fan Motor, Hessian or otherwise, and while the 
atmosphere In the neighborhood of a Lundell is always 
more or less frosty it does not reach an uncomfortable 
degree. Inquiries are pouring in just the same and pros- 
pects for a brilliant Fan Motor season are very promising. 
They also report a steadily increasing demand for Interior 
Conduit and kindred supplies. Architects and owners are 
rapidly learning the value and expediency of the perfect 
work made possible with Interior Conduit. A recent large 
order covered several thousand feet for an Illinois post 
office. 


Written In Red. 


The Columbia Incandescent Lamp Company, St. Louis, 
is distributing a handsome work of the printer in the 
shape of a catalogue devoted to an illustrated description 
of the standard and special lamps made by this company. 
The cuts are full sized and represent the coiled filament, 
regular high and low voltage, anchored filament railway, 
double carbon railway, special decorative, candelabra and 
candle lamps, as well as the different bases now in gen- 
eral use. 

The cover of the book is handsomely lithographed and 
embossed in gold. The text is printed in red. 


The Yough Steam Pumps. 


In a steam pumping engine of any type the valve mo- 
tion is a very important part. In the Yough Steam 
Pump the designers have sought extreme simplicity, be- 
Heving that there is no simpler valve than the old and 
well-known plain slide valve, covering two steam ports 
and one exhaust port. In this pump the valve consists of 
a slide valve and a piston valve, with oscillating valve at 
side of steam chest, having direct connection with main 
piston rod by a crosshead attachment. By this simple 
device all complication of rocker shafts, plug valves or 
their equivalents is done away with. The simplicity of 
this construction is apparent when comparison is made 
with the more complicated forms of pumps, the steam 
chest of which contains from two to four distinct valves 
and from thirteen to eighteen steam passages and ports, 
many of them so small that they are liable to become 
closed by gumming oll. 

The accompanying illustration shows a Special Boller 
Feed Pump of the Yough type, with double plungers, 
adapted for cold and hot water. As in all different sizes 


and patterns, the steam cylinder is fitted with self-acting 
steam packing rings, no bolts or nuts being used. The 
water cylinder is fitted for square piston packing which 
can be replaced in a few minutes. The water chests that 
contain valves and seats are separate castings from the 
water cylinder. The water chests and valves are very 
simple, easily examined, repaired or replaced. In large 
pumps the piston rod is made in two pieces, connected by 


a crosshead and keys, thus permitting either steam or 


water piston rods to be taken out without disconnecting 
both ends of the engine. 

In addition to the boiler feed pattern described above 
the Lough pump is made in ali sizes and for any pumping 
purpose, including tank, heavy and light pressure, mining, 
fire and deep well pumps. These pumps are manufactured 
by Boyts, Porter & Co., Connellsville, Pa. The manu- 
facturers have supplied the Yough pumps for a variety of 
purposes—to electric plants, to the mine operators and 
mill and factory owners of Pennsylvania, the far West and 
the South and foreign countries. The testimonials re- 
ceived from users of fhe epumps indicate that all the 
claims of the makers are fully met. 


The Walker Manufacturing Company. 


Among the recent orders taken by the Walker Manu- 
facturing Company .for their Improved Street Railway 
Motors and Generators may be mentioned the following: 

The Detrott Railway Company, Detroit, Mich., one 750 
K. w. direct connected generator; this being the second 
machine of this size which the Detroit Railway have or- 
dered from the Walker Company. 

Aurora Street Railway Company, Aurora, Ill., nine com- 
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plete car equipments, eighteen 25 B. P. steel motors. This 
order was awarded this company after a thorough test 
had been made of three or four of the leading makes of 
motors, and is the second order awarded the Walker Com- 
pany by the Aurora Company. 

Akron Street Railroad Company, Akron, Ohio, two 200 
x. w. direct coupled generators, three complete car equip- 
ments, six 80 H. P. steel motors. This is the third order 
which has been received from the Akron Street Railroad 
Company. 

New York, Elmsford and White Plains Railroad Com- 
pany, White Plains, N. Y., one 75 k. w. belted generator, 
three complete car equipments, six 25 m. P. steel motors. 

Lakeside Railway Company, Mabonoy City. Pa., two 
complete car equipments, four 50 B. P. steel motors. 


W. C. Thayer, Cleveland, Ohio, two 200 z. w. direct 
coupled generators; ten complete car equipments, twenty 
50 H. P. steel motors: one complete car equipment, two 100 
H. P. steel motors. 

Ashland and Catlettsburg Street Railway Company, 
Ashland, Ky.. two complete car equipments, two 80 H. P. 
steel motors. 

The Walker Company's shops are still running both day 
and night and their force is being increased almost every 
day. 


BUSINESS HINTS. 


Public Buildings, Theaters, Residences, &c., Proposed 
or in Course of Construction. 


(The following summary is prepared weekly for ELEC- 
TRICITY for the information of advertisers and readers 
who are dealers in apparatus and articles required in the 
electrical equipment of public and private buildings.) 


Atlanta, Ga.—Masonic Temple, North Pryor st. and 
Alden ave. W. A. Hemphill president , W. F. Parkhurst 
secretary. 

Barton, Vt.—First-class hotel, site of American House. 
Mr. Stone of St. Johnsbury owner. 

Bedford, Westchester Co., N. 
Women. 

Boston, Mass.—Private residence, Beacon st. and Com- 
monwealth ave., for George Morgan, son-in-law of George 
Wilicomb.—Anb unxnown Boston woman has signified her 
intention of giving $250,000 for the erection of a new 
Emergency Hospital. 

Braddock, Pa.—The Westinghouse Electric and 
Manufacturing Company has begun the erection of a 
building for its general office at East Pittsburg. It will be 
a large three-story brick building, to cost about $20,000. 

Brattleboro, Vt.—Town hall. 

Brooklyn, N. Y.—Residence for Frederick Pratt of the 
Pratt Institute, lighted by electricity, Architects Babb, 
Cook & Willard, 55 broadway, New York.—Building for che 
Brooklyn Guild Association, 245 Concord st., money do- 
nated by Benry W. Maxwell. 

Buffalo, N. Y¥.—Apartment house, corner Allen and 
Mariner sts. Frederick B. Robbins sold the ground to a 
syndicate. 

Champaign, Ill. —A new public library, to be known as 
Burnham’s Athen eum. Plans prepared by Julius A. 
Schweinfurth of Boston. 

Chester, Pa.—A. F. Brooks, of Cramp’s shipyard, Phila- 
delphia, will build a handsome residence bare this 
summer. 

Detroit, Mich.—Brick car-house on Warren ave., by the 
Detroit Railroad Company, to be lighted by electricity. 

Denton, Tex.—New court house ; $100,000 issued for the 
purpose. 

Greenwich, Conn.—Commodore E. C. Benedict will 
build a house on the site of the American Club House, to 
cost $1,000,000. i 

Hoboken, N. J.—The Hoboken Land and Improvement 
Company, owners, will spend several thousand dollars on 
improvements in the Hoboken Theater. Architect G. M. 
Pollard, Manage: George Hartz. 

Jacksonville, Fla.—The Atlantic and New River Home 
Co. have selected plans for a hotel which they proposeſto 
erect. 

Kingston. N. ¥.—Architect A. F. Mason has prepared 
plans for the enlargement of the Ethings clothing store: 


Y.—Reformatory for 


lighted by electricity. 


Lawrence, Mass —A ball for the Turn Verein So:fety. 
Architect James E. Allen. 

Manchester, N. H.—Austin & Stone are treating with 
owners of a building on Elm st., adjoining the Weston 
block, with the view of converting it into a theater. 


McKeesport, Pa.—The foundation of the Odd Fellows 
Home on Market st. has just been commenced. 

Middletown, Conn.—A new armory for the Mansfield 
Guards is projected. 

Milwaukee, Wis.—Architect Anderson has commenced 
work on the plans tor the proposed Masonic Hall —George 
Brunber has purchased a site for his new block. The 
structure wili be eight stories, to contain stores, 
offices. etc. 

Minersville, Pa.—A building for the Minersville Bank. 
Contractor Daniel McGurl of Pottsville. 

New Brunswick, N. J.—Brick building, at Nellson and 
Church sts., to contain club rooms, assembly rooms, 
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stores, etc. Owner, Wm Miller. Contractors Wm. Taylor 
and Peter Hendricks. 

New London, Conn.—Ronald Massett, of New London, 
and John B. Lathrop, of Montville, will erect an apart- 
ment house cor. Pearl and Union sts. 

New York City.—Architect George B. Post, 88 East 17th 
St., 18 drawing plans for a $250,000 building for Meyer 
Jonasson & Co., cloak manufacturers, in the neighbor- 
hood of Union Square. . The Union Club committee’s 
report on the proposed new club house will recommend 
the erection and fitting up of a building equal to any now 
existing at a probable cost of $1,000,000. The club at its 
annual meeting will vote on the question of purchasing 
the St. Luke’s Hospital property, cor. Fifth ave. and 54th 
st. The address of the president, Clarence A. Seward, 18 
31 Nassau st.. The board of governors of the New York 
Athletic Club have been discus‘ing plans for the proposed 
new building. to cost $850,000. James Whately president, 
J. Gulick seretary.... Architect T. Jackson, 61 Broadway, 
has completed plans for a bank building to be erected at 
115 Chambers st. and College Piace, for the Irving Institu- 
tion.... Flats, Apartments and Tenements: 3 five-story 
apartment houses at 61-65 86th st., Architect George F. 
Pelham, 1481 Broadway ; 4 five-story flats on south side of 
64th st., west of Central Park West, Architect John C. 
Burne, 201 Kast 86th st.; 8 five story tenements on south 
side of 105th st., east of 5th ave., owner Isaac C. Ogden, 
of Orange, N. J.; Theodore Cordler will erect 4 five story 
tenements cor. 119th st. and Madison ave.; Builders 
Schriner & Fennell, 6 five story stores and tenements, at 
Madison ave. and 118th st.: C. D. Cohen, owner and archi- 
tect, 8 five story flats on west side of Madison ave. north 
of 116 st.: John L. Miller, Riverside Drive and 8th st., will 
erect 2 five story brick flats 66th st., east of Columbus 
ave.; Abraham Davis, 127 East 112th st., five story and 
basement brick flat at 127 East 112th st.: Wm. Hayes, 135 
East 122d st., a five story brick tenement at 195 East 122d 
st.; Bernard Hananagh, 469 West 147th st., a five story brick 
flat on Amsterdam ave., southeast corner of 147th st.: Peter 
Eagan, 249 East 116th st., a five story brick flat, 111 East 
117th st.; Annie C. Doyle, 421 West 148th st., a seven story 
brick flat, St. Nicholas ave. south west cor. of 150th st.; 
John J. Farley, 140 West 137th st., a five story brick flat, 7th 
uve. soutbwest cor. of 118th st.: Louis Essier, 482 West 51st 
8t., 2 five story brick flats at 585-537 West 130th st.; four 
story brick store and tenement on Third ave. north of 
164th st., Architect Michael J. Garvin: Architect Charles 
Stegmeyer, 306 East 8d st., has prepared plans for 8 five 
story brick flats to be erected on 98th st.. west of Colum- 
bus ave.; five story brick flat on 135th st. east of Willis 
ave., owner George F. Picken; five story brick flat on 
185th st. east of St. Nicholas.ave., Architect Wm. J. Fryer, 
187 Broadway; 4 five story brick flats at 46th st. east of 
2d ave., Architect Solomon D. Cohen; five story brick flat 
at 160 Mott st., Architect George F. Pelham, 1481 Broad- 
way; 2 five story brick flats on Water st., No. 678, Archi- 
tect George F. Pelham ; five story brick flat on 148d st. 
east of 8th ave., Architect Geo. F. Pelham, 1481 Broadway; 
three story brick store and tenement on Forest ave. south 
of 156th st., Architect A. F. Schmitt; five story brick store 
and flat at 56 Monroe st., Architects Horenburger & 
Straub; a six story brick flat, 170 Henry st., Architects 
Schneider & Herter; 8 four story brick stores and tene- 
ments on Forest ave., south of 156th st., Architect A. F. A. 
Schmitt; 2 flve story brick flats on Amsterdam ave. north 
of 100th st. Architect George F. Pelham, 1481 Broadway: 
five story brick flat on West End ave., north of 101st 
st., Architects Thom & Wilson, 1267 Broadway ; 2 four 
story brick flats on Elton ave. south of 158th st., 
Architect Herman Horenburger ; 6 five story brick fats 
134th st. south of 7th ave., Architects Neville & Bagge, 227 
West 125th st.; a five story brick store and fiat, 56 Monroe 
8st., Architects Horenburger & Straub; Architect H. H. 
Carter is preparing plans for 5 flat buildings, to be erected 
at southeast cor. of 8d ave. and 74th st. for the Jackscn 
estate: three similar houses will adjoin on the ave., and 
another will front on 74th st., it will be tive stories, brick 
and stone; L. Z. Bach has engaged H. H. Carter to make 
plans for 7 five story brick and stone tenements on north- 
east cor. of 57th st. and Ist ave; 4 five story brick and 
stone flats from plans prepared by J. H. Valentine: 2 three 
story frame tenements 168d st. west of Trinity ave., Arch- 
itect J. H. Valen ine: 2 five stor brick and stone flats at 
80th st. east of 10th ave., Architects Neville & Bagge, 227 
West 125th st.; Heibner & Wolf are having plans prepared 
by Neville & Bagge for 3 five story brick and stone flats 
cor. Amsterdam ave. and 178th st.; five story brown stone 
front store and apartment house, east of 2d ave., south 
side of 19th st., Architect Herman Horenburger ; four 
story brick tenement on 3d ave. north of 164th st., 
Architect Michael J. Gar vin: 4 five story brick flats on 
147th st. west of Brooke ave., Architect J. H. Valentiue ; 
five story brick flat on 90th st. east of Amsterdam ave., 
Architects Neville & Bagge; five story brick flat 
on Melrose ave. cor. 187th st., Architect J. A. Leiver ; 2 
five story brick fats on Monroe st. east of Market, Archi- 
tect Joseph Wolff, 55 Liberty st.; Albert Wagner will erect 
four story brick store and apartment house at 47-51 59th 
st; O. Oppenheimer will build 8 five story apartment 
houses on south side of Sth st. west of Columbus 
ave.; 2 five story brick tenements are to be built at 
241-248 Monroe st. by B. Wolff; four story tenement on 
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north side of 185th st., east of St. Anne’s ave., Architect 
Herman Horenburger. 682 East 159th st.: the same archi- 
tect has plans in progress for a five story brick and brown 
stone front tenement to accommodate 16 families, to be 
erected by Michael Wolbach, northwest cor. of 158th st. 
and Elton ave.: Builders Jung & Mohr have had plans 
prepared by Charles Stegmeyer, 306 East 82d st, for 8 five 
story flats, north side of 9th st. west of 9th ave.; Archi- 
tect Herman Horenburger is preparing plans for a five 
story brown stone front dwelling to be built on north 
side of 132d st. west of St. Anne’s ave.; John H. 
Picken, 54 West 118th st. will erect three story brick 
dwellings on 120th st. west of Manhattan ave., Architect 
Jobn Hauser ; Mr. Picken will also erect a five story brick 
nat on 185th st. east of Willis ave.; Joseph L. O’Brien, 347 
Grand st., will erect 3 five story brick flats, 151st st. south 
of Boulevard; Robert L. Gray, 285 Lenox are., 4 five story 
brick flats on Amsterdam ave. north of 167th st.; Andrew 
Brose. a five story brick flat 101st st. west of West End 
ave.; A. F. A. Schmitt, 606 Cortlandt ave., a four story 
brick flat on Willow ave. cor. 133d st.; Mary E. Jenkins. 
55 Lenox ave., two brick flats on St. Nicholas ave. cor. 
118th st.; \dolph S. Kalisher, 1186 Lexington ave., a three 
story brick flat on Monroe st. cor. Market ; Jared W. Bell, 
248 Lexington ave., 2five story brick flats on 109th st. east 
of Amsterdam ave.: Margaret L. King, 822 West 14th st., a 
five story brick flat at 544 West 51st st. 

New London, Conn.—The contract for the erection of a 
public building bas been let to C. W. Green & Co., of Chi- 
cago. 

North Adams, Mass.—Fred C. Dowlinhas purchased the 
Sibley property on Main st., and will erect on ita five 
story business block with opera house in the rear, at a 
cost of $150,000. 

Orange, N. J.—Architect Charles N. Horr, of New York 
City, has the plans for a colonial cottage to be built at 
Orange for James W. Stover. 

Parkersburg, W. Va—J. W. McKinney will erect a 
building at 4th and Market sts., to contain hall, etc., 
Architect W. H. Patten. 

Paterson, N. J.—John Habben has had plans prepared for 
transforming his residence on Broadway into an apart- 
ment house. 

Philadelphia, Pa.—Hamilton & Giesenger, the silver- 
smiths, have purchased the property at 1206 Chestnut st. 
and are having plans made for an eight story office build- 
ing to be erected.... Architect Hutton has prepared plans 
for addition to be built to the Aldine Hotel; the new 
building will be ten stories....Charles J. Milis will erect a 
brown stone dwelling at northeast cor. of Broad and 
Dauphin sts., after plans prepared by Harold doodwin. 
A. J. Wood will make alterations to his house at 1425 
Poplar st., including introduction of electric work and 
hot water heating..... A six story addition will be made to 
the Baker Building for offices and studio. . J. W. Hal- 
lahan will rebuild the properties at cor. Chestnut and 17th 
sts., the new structure to contain stores and bachelor 
apartments. 

Pittsburg, Pa.—Architect Joseph L. Neal is preparing 
plans for a large hotel to be built out of the city. . . Appli- 
cation for a charter for a new hospital to be known as the 
Eye and Kar Hospital of Pittsburg has been made; Wal- 
lace H. Rowe, Robert B. Petty, M. Atcheson and others 
are interested. 

Pittston, Pa.—A resolution has besn introduced in 
council for the erection of a city hall. 

Rock Island, III.— Plans for a new county court house 
have been filed. 

Rome, N Y¥.—Dr. J. M. Showerman has under considera- 
tion the erection of a sanitarium. 

Roxbury, Mass.—The Board of Aldermen have referred 
to the finance committee an order providing 830, 000 for the 
erection of a new city hall. 

Russell, Mass.—A site on Main st. has been selected for 
the proposed town hall. 

Somerville, Mass.—Plans, specifications and the cost for 
erecting a new city hall are wanted. Councilman Stevens 
will give information. 

Seneca Falls, N. Y.—A summer hotel ts to be erected at 
Cayuga Lake Park. 

Syracuse. N. Y.—S. Rosenbloom & Sons are having plans 
prepared by New York architects for a new block seven 
stories high.. . . L. C. Smith will erect a residence on the 
Stolp property to cost $100,000. 

Tarrytown, N. Y.—John D. Rockefeller will build a fine 
residenca on the hills back of Tarrytown. 

Toronto, Can.—Robert Simpson will build a five story 
store to cost $200.000. Architects Burke & Horwood. 

Utica, N. Y.—Northrop & Latchen propose erecting 
a twelve story apartment house to contain 140 suites of 
apartments, 30 bachelors’ apartments, library, reception 
hall, gymnasium and cafe. 

Washington, D. C.—Proposals will be received at the 
Oftice of Public Buildings and Grounds, War Department, 
for materials for a building to be erected on the site ofthe 
Government Printing Office and adjoining ground.. . 
H. D. Nichols will erect an eight story apartinent house 
on B street. 

Watertown, N. Y.—The Odd Fellows are talking of 
building a temple to cost about $100,000. 

Willard, N. Y.—B. F. Peck of Seneca Falls has the con- 
tract for,a State Hospital at this place. 
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Wilkes-Barre, Pa—Contractor R. T. Long is building 
new fire-proof business block for Lawrence Myers. 

Worcester, Mass. A fire-proof block is to be erected 
cor. of Mechanic and Norwich sts. by Manager F. B. 
Hunt of the local telephone company..... Wm. R. Dean 
will erect 8 six story apartment houses near hisresidence, 
28 Piedmont st. Architects Fuller & Delano. 


INCORPORATIONS. 


The Brockton and Nertheastern Street Railway Com- 
pany, Brockton, Mass.— o build and operate an electric 
railway. Capital stock, $50,000. Incorporators: John P. 
Morse, Judge Warren A. Reed, “orace B. Rogers, of 
Brockton: G. H. Campbell, of Lawrence, and Edwin 8. 
Webster and Alfred A. Glasier, of Boston. 


The Milweukee and Waukesha Railway Company—to 
construct and operate an electric railway system In and 
between Milwaukee and Waukesha, Wis. Capital stock, 
$1,000,000. Incorporators: Max Rosenthal, James Petley, 
A. B. Myers, Stutley J. Henderson, Charles Pittlekow, 
Jacob Wellhauer, Joel W. Bingham and L. D. Rosen- 
heimer, of Milwaukee, and John J. Constantine, Andrew 
Snyder and Erust Merton, of Waukesha. 


The Springer Electric Company of McCordsville, Hancock 
County, Ind.—to manufacture electrical apparatus and 
Operate telephone exchanges. The directors are T. L. 
Springer, S. Morrison and A. C. Morrison. 


The West End Electric Light and Power Company, 
West Hazleton, Pa.—to supply light, heat and power. 
Capital stock, $10,000. Promoters : Thos. H. Powell, Hazle- 
ton; Walter McAvoy, Wilson S. Betterly, West Hazle- 
ton, Pa. 


The Tilmann Portable Electric Light and Reflector 
Company, New York, N. Y.—to manufacture and sell dy- 
namos, reflectors and various mechanical devices. Cap- 
ital stock, $100,000. Promoters: H A. Ockershausen, J. J. 
Lamler, T. A. Fay, Jno. McCarthy, New York City. 


The Fort Madison Water Company, Portland, Maine—to 
manufacture gas and elec.ricity, machinery and fixtures 
for gas and electric and water plants in the city of Fort 
Madison and other places. Capital stock, $250,000. Pro- 
moters: Wm. C. Eaton, Edw. D. Noyes, Geo. F. Noyes, 
Portland. 


The Globe Telephone Company (incorporated in W. Va.). 
New York, N. Y.—to acquire patents, electric bells, 
etc.; buy, sell and lease patents, etc.; operate tele- 
phone lines, etc. Capital stock $5,000,000. Promoters: 
Geo. W. Williams, Portlatd, Ore.: Frank B. Carpenter, 
Chas. L. George, Edw. Bradley, New York City. 


The Pugh Electric Light and Power Company, Cincin- 
nati, Ohio—to furnish electric light and power or either, 
and all wiring apparatus, etc., connected with said busi- 
ness. Capital stock, $5,000. Promoters: A. H. Pugh, 
Alfred Mack, Geo. W. Pickard, Obert Spencer, Jno. Galvin. 


The Missouri Gas Company, Kansas City, Mo.—to deal 
in gas, electric light, heat and power. Capital stock, 
$1,500,000. Promoters ; Irwin Reu, Henry C. Reu, Chicago, 
III.: C. J. White, J. C. James, J. M. Lowe, Robert M. Sny- 
der, Kansas City, Mo. 


The Citizens’ Electric Light and Street Railway Com- 
pany, Anna, III. Capital stock, $12,000. Incorporators : 
Christian Nordling, Charles V. Nordling and John C. 
Nordling. 


The La Harpe Electric Light and Power Company, La 
Harpe, lll. Capital stock, $15,000. Incorporators : Joseph 
R. Crabill, George Coulson and O. Bueten. 


The Home Electric Company, Baton Rouge, La. Cap- 
ital stock, $100,090. President, S. J. Laycock ; vice-presi- 
dent, C. J. Barrow. Directors: Dr. T. J. Buffington. T. J. 
Kernan, Edward Wax, Solon Farrubacher, Joseph Gebe- 
Un, S. J. Laycock and C. J. Barrows. The new company 
has negotiated for the purchase of the plant of the Cap- 
ital Railway and Lighting Company, and the transfer of 
the property will take place at once. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED May 28, 1895. 


ELECTRIC RAILROADS AND APPLIANOSS. 


539,786. Conduit Electric-Railway System. Ferdinand 
Barrell, New York, N. Y. Filed July 19, 1894. 5 
539,798. Combined Trolley Head and Wheel. William H. 

Dalbey, Indianapolis, Ind. Filed Oct. 11, 1894. 

589,825. Electrical Connection. Peter Rieth, Chicago, III. 
Filed Feb. 28, 1895. 

539,851. ‘lrolley-Breaker, William G. Carey and Augustus 
A. Ball, Jr., Schenectady. N. Y., assiznors to the Gen- 
eral Electric Company, Same place. Filed Nov. 15, 
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1894. 

539,931. Rall-Bond. Frank E. Buxton, Worcester, Mass. 
Filed April 15, 1895. 

540,010. Conduit Electric Ratlway. Frank B. Widmayer, 
New York, N. Y., assignor of one-half to Charles E. 
Ball, same place. Filed Aug. 3.1894. 


510,029. Means for Connecting Motors to Car-Axles. Sid- 
ney H. Short, Cleveland, Ohio. Filed Oct. 19, 1893. 
510,054. Locating Faults lu Electric Railways. John C. 


Henry, Westfleld, N. J. Filed Jan. 24, 189. 


540 060. Conduit Electric Railway. William E. M. Jack- 
son, San Francisco, Cal. Filed Oct. 25, 1893. 
540,090. Electric Passenger Register and Recorder. 


Joseph W. Ellis, Albany, N. Y. Filed Jan 12, 1895. 
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540,187. Closed-Conduit System for Electric Railways. 
ie F. Petersen, Milwaukee, Wis. Filed March 


ELECTRIC LIGHTS AND APPLIANCES. 


589,838. Process of Producing incandescing Bodies for 
Electric Lamps. Konrad O. E. Trobach, Pankow, 
Germany, assignor of one-half to Sigmund Bergmann, 
New York, N. Y. Filed April 18, 1894. 

539,868. Controller for Electric Search-Lights. Elie F. d. 
H. Faure, John MacHaffe, and Sam H. Libby, 
Schenectadv, N. Y., assignors to the General Electric 
Company, same place. Filed Jan. 29, 1895. 

539,877. ElectiiceArc Lamp. John A. Mosher, Chicago, 
III. Filed May 1, 18993. 

539,959. Shade for Electric Lamps. Albert S. Marten, 

East Orange, N. J. Filed Feb. 11, 1895. 


DYNAMO ELECTRIC MACHINEEY. 


589,849. Electric Motor. John B. Atwater, Chicago, III. 
Filed Sept. 24, 1894. 
589,876. Stationary Transformer. Walter S. Moody, 
Lynn, Mass., assignor to the General Electric Com- 
any, of New York. Filed May 15, 1894. 
539,881. Armature-Coil and Method of Making Same. Otto 
F. Persson and David P. Thomson, Schenectady, N. Y., 
assignors to the General Electric Company, same 


lace. Filed Oct. 6, 1894. 
589,948. Armature-Winding and Method of Making Same. 
rooklyn, N. Y. Filed Feb. 10, 


es t ochhausen, 

540,085. Brush Holder for Dynamo-Electric Machines. 
Elihu Thomson, Swampscott, assignor to the General 
Electric Company, Boston. Mass. Filed Feb. 20, 1898. 

540,216. System of Hiectrical Distribution, Ernst G. P. 
Oelschlaeger, Charlottenburg, assignor to Siemens & 
Halske, Berlin, Germany. led April 6, 1895. 


TELEPHONE AND TELEGRAPH APPARATUS. 


589,989. Electric Cable. William D. Gharky, Philadel- 
phia, Pa. Filed Oct. 18,'1894. 

540,012. Telephone Central Station. Gaston D’Adhemar, 
Paris, France. Filed June 20, 1894. 

540,117. Conductor-Distribuuing Frame. Theodore Spen- 
cer, Cambridge. assignor to the American Bell Tele- 

hone Company. Boston. Mass. Filed Jan. %4, 18%. 

540,159. Metallic Base for Telegraph or Other Poles. 
Frank E. Garner, Cornwall, Conn. Filed Jan. 9, 18%. 

540,168. Electrical Exchange. Alexander E. Keith, Frank 
A. Lundquist, Jobn Erickson, and Charles J. Erickson, 


Chicago, III., assignors to the Strowger Automatic 
Telephone Exchange, same place. Filed Nov. 7, 1844. 


BATTERIES. 


589,871. Galvanic Battery. Harry T. Johnson, New York, 
N. Y. Filed Nov. 10, 1898. 

540, 076. Secondary Battery. William L. Silvey, Dayton, 
Ohio. Filed Jan. 21, 1895. 

540,185. Secondary Battery. Clement Payen, Philadel- 
phia, Pa. Filed Aug. 17, 1898. 


MISOBLLANEOUS. 


589,585 Rheostat Face-Plate with Supplemental Rheo- 
stat. Frank Kraemer and Max Kruger, Chicago, Ill. 
Filed Sept. 19, 1894. 


589.725. Cut-Out Block. Frederic A. Chapman, Philadel- 
phia, Pa. Filed Feb. 5, 1895. 

539,787. Electric Treasure-Guard. Robert A. Habersham, 
Portiand, (reg. Filed Jan. 3, 1895 

539,804. ey at Ts Gold-Separator. Josepr D. 
Gibbens and William B. Murray, Portland, Oreg. 
Filed Oct. 20, 1894. 

589,840. Safety System for Railways. Albert L. Ware, 
Cambridge, Mass. Filed Oct. 15, 1894. 

589,870. Annunciator. Franklin A. Jennings, Ithaca, 
N. Y., assignor to the Electric Bulletin Company, 
Chicago. Ill. Filed Mafch 28, 1893. 

589,886. ectric Meter. Elihu Thomson, Swampscott, 
Mass., assignor to the General Electric Company of 
New York. Filed Feb. 18, 189. 

589,966. Electric Bell. Charles B. Sterling, New York, 
N. Y., assignor to the Dewey Electric Signal Company, 
Jersey City, N. J. Filed March 14, 1895. 


540,008. Electrical Thermometer. George C. Whipple and 
Henry E. Warren, Newton, Mass. Filed Dec. 5, 189%. 
540,073. Electric Heater, Charies J. Reed, Philadelphia, 


Pa., assignor, by direct and mesne assignmen to 
Cane iis Electric Company, same place. Filed June 

540,158. Apparatus for Determining Differences Between 
Phases of Two Electric Alternating Currents. Michael 
von Dolivo-Dobrowolsky, Berlin, Germany, assignor 
to the Allgemaine Elektricitats-Gesellschaft, same 
place. Filed Oct. 27, 1893. 


MOONLIGHT SCHEDULE FOR THE 


UNITED STATES.. 
(Issued by the Washington Carbon Company.) 


JUNE, 1895. 


DaTE LIGHT. DATE. ESTING. 
1 11.50 P. M 2 3.30 4. M. 
3 1.00 A. M 8 3.40 a. M 
4 110 “ 4 440 
5 1.40 5 3.40 
6 No light 6 No light. 
8 ` 8 t 
9 8.00 P. M. 9 11.00 P. M. 
10 8.00 10 11.0 
11 8.00 11 11.50 
12 8.00 13 12.90 a. M 
18 8.00 14 18.40 
14 8.00 18 1.00 
15 8.00 16 10 
16 8.00 17 1.0 
17 800 “ 18 200 
18 8.00 19 280 
19 8.00 20 300 
20 8.00 21 3.0 
21 j 80 * 2 3.40 
2 N00 “ 23 340 
2 8.00 24 440 
24 8.00 25 340 

25 9.00 20 A400 
26 9.30 27 3.40 
27 10.00 28 3.40 
28 | 10.30 29. 440 
29 11.00 30 440 
30 | 11.30 July! 340 


VoL. VIII. 
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EDITORIAL NOTES. 


The ‘*‘Engineer’s’’ Our esteemed contem- 
Blindness, or porary, the Electrical 
Ignorance, Which? Engineer, published in 
its issue for May 29 a two-column editorial, en- 
titled ‘‘ Buffalo Blindness,” which for imbecility 
and recklessness takes the palm. That journal is 
consistent, however, for originally having given 
space to a long article by Messrs. Houston and 
Kennelly demonstrating (?) that power could be 
economically transmitted by electricity from 
Niagara Falls to Albany, it would not do to 
go back on any proposition, however absurd, that 
might be made by the Power Company to the city 
of Buffalo. Such misrepresentations as are con- 
tained in the editorial referred to are just the 
agencies which, acting cumulatively, have 
brought the electrical business into its present 
lamentable condition. It is a mistaken kindness 


. to the electrical trade to boost an ill-advised 


project, and it isto save the electrical trade and 
profession from friends like the Electrical En- 
ginger that ELROrRIOTrrI has its chief cause for 
existence. 

The Engineer thinks that Buffalo has been 
blind to its own interests in not accepting at 
once one of the several propositions made by the 
Niagara Power Company. It mentions that the 
Power Company offered to sell power to the 
city in blocks of 10,000 m. P., delivered at 
Niagara either as ‘undeveloped’ power, de- 
veloped ’ power, or electrical’ power, at the low 
prices of $10, $18 and $18 per H. P. per annum 
respectively ” (the italics are ours), and seems to 
think these figures are entirely reasonable. To 
the layman they do appear low, but to the honest 
engineer they mean something entirely different 
from what appears on their face. Ifthe Niagara 
Company charge $8 per annum for developing 
H. P. it means at least as much for Buffalo, viz., 
$30,000 per annum for 10,000 m. P. The legal 
rate of interest in New York State is 6 per cent. 
This development, if undertaken by the city, 
means an investment of $500,000. Also by the 
last proposition—$18 per m. P.—it meansa yearly 
output cf $80,000, or an investment of $1,883,833, 
with the power still undelivered. The most 
feasible method of transmitting this power to 
Buffalo—twenty miles distant—is still an open 
question, and how much it will cost to de- 
liver it is not yet determined. The Niagara Com- 
pany itself, in reply toa demand from Buffalp 
that a maximum price shall be named, says that 
there are so many contingencies in the practical 


fulfilment of the plan that it is impossible to 


name a maximum price. As we had occasion to 


remark once before, ‘‘If the Niagara Power 
Company after having studied this question all 
these years cannot tell what it is going to cost to 
deliver its power in Buffalo, who can ?” And we 
may add here that we would consider it the 
height of folly for the city of Buffalo to under- 
take the solution of the problems of transmission 
and distribution, in regard to which the Power 
Company confess themselves too far in the dark 
to make even now a definite proposition. 

The Electrical Engineer gives these figures as 
though they meant something definite, whereas 
they mean absolutely nothing. They would 
have the city of Buffalo grant an exclusive fran- 
chise for something which might mean a dead 
loss of a million and a third dollars in addition 
to the cost of getting the power where it could be 
utilized, because, with the experimenting and 
other operating expenses, that power when de- 
livered would cost more than it could be gener- 
ated for on the spot. Í 

Assuming that the city of Buffalo bought the 
power at $18 per electrical H. P. per annum at 
the dynamo terminals, does the Electrical En- 
gineer know how much of that power it will 
have to sell to its customers after deducting line 
losses in transmission, transformer losses and 
distribution losses ? Does it know what the load 
factor will be? Does it know what the cost of 
administration, including interest on investment 
and depreciation will amount to? The Niagara 
Power Company with all their facilities confess 
t hat they cannot yet tell. If they can’t, how can 
the oity of Buffalo arrive at even an approximate 
figure when the calculations involve, in addition 
to the usual unknown quantities, that other one 
known as political management ? Buffalo would 
be blind indeed if it allowed itself to be drawn 
into any such scheme. Why doesn't the En- 
gineer give some figures by which the public can 
judge of the cost of power delivered by mu- 
nicipal enterprise ? It does to this extent—it 
says: ‘‘ Recent tests of the cost of steam power 
in Buffalo made since the publication of the 
printed statement of the Power Company, and 
by so competent an expert as Mr. Horatio A. 
Foster, show that no large plant in the 
city of Buffalo can be found using 1,000 m. P. or 
more where the cost of the steam power is less 
than $50 per H. P. per annum.” 

We presume that Mr. Foster’s figures are en- 
tirely correct. Dr. Emery states that with coal 
at $2 per ton power can be produced under fairly 
continuous operation for 365 days of 20 hours 
each for $86.56 per m. P. The coal alone costs at 
$2 per ton $11.22. At Buffalo, it is stated, coal 
costs but $1.60 per ton. The cost per E. P. at 
this price would therefore be but $83.76. We find 


290 


a discrepancy between Mr. Foster's figures and 
those attainable in ordinary practice under favor- 
able conditions of $16.24 or about 82.5 per cent. 
To what is this discrepancy due? Undoubtedly 
to the load factor, and yet this very load factor is 
entirely ignored. It will be as great, if not 
greater, for the whole city of Buffalo than for 
the establishments cited as paying $50 per H. P. 
Why does the Engineer disregard this important 
item ? 

There is another important fact that is ig- 
nored, i. e., thata m P. at the terminals of the 
generator at Niagara is not a H. P. delivered at 
Buffalo, or a H. P. salable to a custumer. How 
much will this loss in transit amount to? We 
are not advised. 

Our contemporary then proceeds with a num- 
ber of statements that seem to indicate either a 
most profound ignorance of the subject of which 
it professes to be an exponent or a wilful attempt 
to mislead. It says: “Jt is a well-known fact 
that if the mechanical power were given to the 
Buffalo General Electric Company free of 
charge, the local lighting company could not at 
cost furnish are lamps at $50 per H. P. per an- 
num.” Is this a well-known fact? If so the Buf- 
falo General Electric Company would better go 
out of business at once—it is a disgrace to the 
business, its management is a monument of inca- 
pacity, and Mr. Huntley is not the competent 


station man that he is universally credited witb- 


being. We do not believe that this is ‘‘ well 
known,” or known at all. 

Asto the practicability of transmitting the 
power from Niagara to Buffalo, our contempo- 
rary says: ‘‘ But those who know of the Frank- 
fort-Lauffen transmission of 108 miles, and the 
more recent successful operation of the various 
plants in this conntry, such as at Telluride, Sac- 
ramento and other places where the distance 
exceeds 20 miles, recognize in this situation no 
reason for doubt of the entire success of the 
Niagara transmission to even greater distances.” 

After making such a statement as that, can the 
Electrical Engineer ever again hold its head up 
before the public as an exponent of electrical 
knowledge ? 

Does not our friend Martin know that in the 
Frankfort-Lauffen transmission the power cost 
when delivered at Frankfort five times as much 
as it could be produced for locally by means of 
steam? If he does know this, why does he cite 
this as an example of the practicability of trans- 
mission? If he does not know this, we refer him 
to as high an authority as Prof. William Caw- 
thorne Unwin, F. R. S., who says on page 8 of 
his recent book ‘‘On the Development and 
Transmission of Power”: The fact must be 
borne in mind that the cost of the power when it 
reached Frankfort was five times as great as 
that of an equal amount of power produced di- 
rectly in Frankfort by a steam engine.” 

The transmission at Telluride and other 
places where the distance exceeds 20 miles” is 
also cited. Does not our contemporary know 
that there is quite a difference as regards practi- 
cability of transmission to a place like Buffalo, 
where coal costs $1.50 to $2.00 per ton, and toa 
place like Telluride, where it costs $15 to $20 per 
ton and is difficult to get at any price? If it 
doesn’t, it ought not to set up asa teacher of 
economics. And further, does it not know that 
the distance of the Telluride transmission is but 
16 miles? 

The original Telluride transmission was 
but three miles. It has recently been extended 
to the Tom Boy mine, making a transmission of 
about sixteen miles. Soft lump coal costs in 
Telluride from $10 to $12. It costs fully $10 to 
transport this coal to the Tom Boy mine, making 
the price of coal at the point where power is de- 
livered somewhat over $20 per ton. Hard coal 
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costs about $2.50 more than the above. During 
many months in the year transportation to the 
Tom Boy mine is entirely interrupted. 

The Sacramento transmission plant from the 
American River near Foleom is also men- 
tioned as a successful example of the transmis- 
sion of power ‘‘where the distance exceeds 
20 miles.” Will the editors of the Electrical 
Engineer tell us when this plant will be put 
into operation? If it is already in opera- 
tion, it is of such regent date that it could 
scarcely be cited as yet asan example either of 
successful or unsuccessful transmission. Its 
status at present is so little further advanced 
than that of Niagara that it would be almost as 
appropriate to cite Niagara as a precedent for 
Folsom as to cite Folsom as a precedent by 
which to judge the practicability of Niagara. 

Steam coal costs at Sacramento $8 per ton, 
at Buffalo $1.50 to $2.00. 

Does the Engineer regard the commercial con- 
ditions the same here as at Buffalo? If not, why 
is the comparison drawn unless to mislead ? 

The Tivoli-Rome installation abroad is also 
cited by the Electrical Engineer as an example 
“ where the distance exceeds 20 miles.” Does 
not it know that this lines less than 20 miles? If 
not, we refer it tothe numerous descriptions 
that have appeared both in the American and in 
the foreign electrical journals. If it does know 
that this line is but 18 miles long, why does it 
cite it as an example of one that ‘‘ exceeds 20 
miles“? 

And now, since none of those mentioned by 
our contemporary that are in operation to- day 
excoeds 20 miles or even equals that distance, let 
us ask about the other places where the dis- 
tance exceeds 20 miles. 

Can the Electrical Engineer name a single 
case in this conntry where current for both light 
and power are transmitted to a distance of 2C 
miles? Can it name a single instance in the 
whole world where such a transmission is now in 
successful operation and where coal costs less 
than $10 per ton ? 

We have gone into detail in regard to this 
part of the Engineer’s argument, simply to 
show how utterly regardless of truth it can be, 
and how utterly worthless its statements of facta 
are. This is the class of journalism that is ruin- 
ing the whole electrical industry, and it is the 
kind that must be stopped—either this or the 
people must stop patronizing such journals if the 
public is again to feel confidence in electrical in- 
vestments. Thisis the class of journalism that 
rendered possible the selling of Edison electric 
light stock at $5,000, and which has resulted in 
G. E. stock selling down to less than $80. This 
is the class of journalism that is now trying 
to involve the city of Buffalo in an unwise con- 
tract merely because it is an electrical scheme, 
and it is this class of journalism, which if per- 
sisted in, will do as much injury to the develop- 
ment of future legitimate transmission of power 
schemes as it has heretofore doneto general elec- 
trical progress. 

Now as to the other features of the case. 

Transmitted power can only compete with 
locally generated power when the former can be 
delivered to the customer on favorable terms as 
compared with the latter. If electricity can be 
generated cheaply at the distant point it can 
compete successfully with local steam power 
when the latter costs more than the former deliv- 
ered. In the Western mining regions where coal 
is scarce and transportation, labor and all other 
supplies are expensive, it may pay to transmit 
power electrically to very considerable distances. 
Where labor is plenty and fuel is exceedingly 
cheap, as at Buffalo, the commercial conditions 
favorable to long transmissions are exactly re- 
versed. 
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Why should the city of Buffalo grant a fran- 
chise to the Niagara Powar Company unless the 
latter can assure it that it can benefit the city? 
It seems to us that Buffalo would be blind 
indeed if it fell into any such trap. It is all well 
enough to say that if permitted to come into 
Buffalo the Niagara Company will have to meet 
the prices of locally generated steam power or 
go out of the business. But why doesn't the 
Niagara Company say what it will do—name a 
maximum price that is fair? It declines to do so 
and says that it can’t. It considers, according to 
our contemporary, that any demands of this 
kind on the part of Buffalo are entirely unreason- 
able. To the contrary, such demands are the 
most reasonable that could be conceived and 
should form the basis for all other negotiations. 
If the Niagara Company would name such a 
price as would be favorable to the city, the latter 
then could and doubtless would be generous 
in the other terms. Without such a basis to go 
on we do not see how negotiations can be further 
continued. We think that some of the other con- 
ditions talked of by the city are onerous. One 
of these is that the company shall furnish the 
city 4,000 m. P. at $20 per m. P. Another is that 
the franchise if granted should be so limited in 
time. But without an agreement as to maximum 
price the requirement of power at $20 per year 
for the waterworks would be $20 per year too 
much. Without a maximum price a term of 
franchise for one day would be too long; 
with a satisfactory maximum price $20 is un- 
reasonably low and fifty years’ life of franchise 
none too long. 

But after all this babble about franchises and 
transmission which the Engineer indulges in is 
cleared away there is another feature of the situ- 
ation which is also entirely beyond the compre- 
hension of our contemporary—the stockjobbing 
part of the Niagara enterprise, which has already 
proceeded far enough to be conspicuous to those 
who give any real thought to the scheme, and 
which will soon be even more apparent. 

With a franchise in the city of Buffalo and 
with sufficient misrepresentation as to what it 
migut do in the way of selling current there, the 
Niagara Power Company would soon be doing a 
thriving business in the sale of stock. Without 
that franchise the scheme will be harder to work. 
The £lectrical Engineer, therefore, is doubly 
guilty—guilty of exposing its own gross ignor- 
ance of the general subject of transmission and 
disgracing the technical press, and guilty of 
assisting the speculators, as far as is in its power, 
to carry through one more scheme to blacken 
the fame of this industry by its failure. 

The city of Buffalo is not far wrong so far in 
the stand it has taken, and every citizen of that 
town should exert his influence to prevent the 
granting of a franchise which will be used to 
extract money from the pockets of investors 
under false pretenses—for nothing else but spec- 
ulative purposes. 

& NK * 
The The public will be under obliga 

Tacoma tions to Messrs. P. D. and J. 0. 

Steal. Armour if they carry their protest 
against the swindling methods of the T.-H. Com- 
pany to the extent of making it plain just how C. 
A. Coffin and his fellow swindlers worked the 
various schemes which have disgraced the entire 
electrical trade of the country and placed elec- 
trical secur ities under the ban in all conservative 
financial institutions. Full exposure would have 
ended Mr. Coffi u's career before he succeeded in 
robbing New England investors of millions in 
bogus bond transactions. We shall give in early 
issues further info: mation as to the T.-H. finan- 
ciering ‘scheme which will be interesting to the 
Messrs. Armour, to the public generally, to 
Messrs. Coffin and Byllesby, the Old Colony 
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Trust Company, the United Electric Securities 
Company, and which ought to interest some of 
the grand juries in various States. 


Most of our readers would suppose that this 
Tacoma game has been played to its limit. Not 
so. Even now Mr. O. A. Coffin, O. Z. Mitchell 
and G. W. Bird, the latter two receivers of the 
property, are planning for another reorganiza- 
tion and another bonding. The new blood this 
time is to be the absorption of the Puint Defiance 
Railway, lately purchased by Mr. Mitchell. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


READING NOTICE EDITORIALS. 


Elsewhere we discuss an editorial in the Elec- 
trical Engineer of May 29 on Niagara transmis- 
sion. Other editorials in the same issue were one 
on the Cold Snap,” which may be passed with- 
out comment, and one on Street Oar Speeds ” 
which shows the depths to which a once dignified 
journal may descend in abject puffery. A daily 
paper paragraph is copied, relating how a bicycle 
rider fellin front of a 125th street cable car and 
was saved from death because the car was stopped 
in time. Then the Engineer says: Now, it is 
well known that these cable cars are equipped 
with the Gennett air brake and not the later, bet- 
ter form of it either.” 

Nothing of the kind is well known. It was 
not known in the office of our contemporary 
until it was supplied with the clipping and the 
request for editorial mention by the Gennett Air 
Brake Company. The editorial had no purpose 
except to puff this special brake, which is no 
better than a half-dozen others. 

Advertisers in the Electrical Engineer should 
understand the situation clearly, and to be sure 
they have what they are entitled to should stipu- 
late in their contracts that they are to Lave so 
many columns of editorial space free during the 
year. 

Readers seeking honest opinions and expert 
views of what is going on should also understand 
that the editorials in that sheet are supplied by 


advertisers and are just as valuable as the matter 


in a trade circular—and no more so. 
& & * 
MORE TROUBLE AT CLEVELAND. 


(From the Cleveland Leader.) 


The General Electric Company has met with a 
snag in its wholesale absorption of electrical con- 
cerns. 

David L. Einstein, of New York, has begun 
proceedings to compel the officers of the Swan 
Lamp Manufacturing Company to produce the 
books, contracts, records, etc., for an examina. 
tion by experts. 

Einstein says that there are 880 shares of stock 
which was issued by the Swan Company at $100 
each outstan ing. He owns fifty of them, and 
the General Electric Company the remainder. 
The Swan Lamp Manuf cturing Company holds, 
he continues, in his petition, a jadgment against 
the Brush Swan Company of New England, but 
the General Electric Company. by controlling 
both the Brush Electric Comp ny and the Swan 
Lamp Manufacturing Company, effected as a re- 
sult of a series of suits between the Brush Elec- 
tric Company and the Brush-Swan Company, a 
set lement whereby the Swan Lamp Manufactur- 
ing Company received nothing more substantial 
of its judgment against the Brush. Swan Com- 
pany than a fictitious judgment. 

He claims that the judgment was so manipu- 
la ed by the General Electric Company that the 
company in which he owns fifty shares of stock 
was left out in the cold. Einttein says that 
President Hamill informed him that the Swan 
Lamp Manufacturing Company earned more than 

$ 20.000 in 1893. and between $12,009 and 915, ooo 
in 1894. He further claims that the Swan Iucan- 
desceut Light Company obtained a judgment of 
87.000 against the Swan Lamp Manu acturing 
Company, but that in order to secure itself 
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against the payment of the judgment, the Gen- 
eral Electric Company executed a fictitious chat- 
tel mortgage in favor of itself and ugainst the 
Swan Lamp Manufacturing Company for $55,000. 

There is no way, Einstein concludes, in which 
the condit on of the bus ners affairs of the Swan 
Lamp Manufacturing Company can be ascer- 
tained other than by the examination of the books 


by experts. 
&& NK * 


Digest of Current Technical Electrical 
Literature.“ 


(From ELECTRICITY, May 29.) 

If the Electrical World is fair, and if its 
Digest is what it claims to be, the readers of that 
paper will see a report of this case (the under- 
running trolley litigation) in tbe Digest a week 
after th:s, credited to Exxorricity. Will it be 
fair? We'll see. 

(From ELECTRICITY, June 5.) 

We expect this week to see mention of our 
report of the underrunning trolley litigation 
in the Digest, if the latter is what it claims to 
be and its editor is fair. But won't it be rather 
galling to the Elec/rical World to credit us with 
important news that it missed? It will be a 
great strain on the editor’s fairness and— will he 
be fair? We'll see. . 

(From the Electrical World Digest, June 8.) 

„ELT“. May 29, publishes at some length 
the records of the final hearing of the litigation 
between the General Electric and the Westing- 
house Companies, the main points of which were 
given in the Zlectr.cal World two years ago.” 

Here are the main points” given by the 
Electrical World two years ago : 

(From the Electrical World, May 6, 1898.) 
GENERAL ELECTRIC COMPANY’S TROLLEY PATENTS. 

After several years of contention and inter- 
ference before the Patent Office, two broad fun- 
damental patents have been granted to Chas. J. 
Van Depoele, covering, it is claimed, all the 
essential features of the trolley. The patents 
are assigned to the Thomson-Houston Electric 
Company; the applications were filed Aug. 12, 
1887, and June 18, 1888, and both patents granted 
April 11, 1898, the patent numbers being 495,443 
and 495,888 respectively. 

In detail, the claims allowed cover, first, the 
underneath contact made either by a rolling 
wheel or sliding spoon contact pieces (sic); 
secondly, the converse of these two cases; and 
thirdly, the reversibility of the trolley pole on 
top of the car, enabling the contact to be made 
on either side of the trolley, as the case may be. 

The possession of this patent practically means, 
it is claimed by the interested parties, the entire 
control of the overhead system throughout the 
United States. The acknowledgment of the 
claims under this patent granted to the dead 
inventor made bythe Patent Offiee is claimed as 
an important victory by the General Electric 
Company and may develop another cause 
celebre in patent litigation. 

It seems that the Electrical World's foresight 
is better thanits hindsight (an unusual thing),for 
it saw two years ago that the awarding of these 
patents was likely to develop another cause 
celebre, but now that that cause celebre has de- 
veloped it can’t see it at all. Here is another 
evidence of the decadence of the World. It had 
energy enough two years ago to print something 
although what it did print was wrong. It now 
hasn’t energy enough to print anything—not 
even to correct the mistakes of two years ago. 
It stated that the two applications referred to 
were filed Aug. 12, 1887, and June 18,1888, where- 
as in fact the first one was signed and sworn to 
on Jan. 17, 1887, and filedin the Patent Office 
March 12, 1887. 

What a great and enterprising sheet the Elec- 
trical World is in these days! What would it 
do with its dead if it weren’t for its Digest ? 


~¥ & * 


ACOORDING to Henry Villard’s plan for re- 
organizing the Milwaukee street railways, there 
are to be $7,000,000 5 per cent. mortgage bonds, 
$8,500,000 guaranteed 5 per cent. stock and 
$3,500,000 common stock. Of the bonds $1,500,- 


000 is to be used for betterments and the re- 
mainder to be distributed pro rata to present 
holders of bonds. 
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WHAT DOES IT MEAN P 


This is Too Much Land for an Instrument Factory. 


(From the Newark Sunday Call.) 


The Weston Electric Instrument Company, of which 
Prof. Kdward Weston is the presiding genius, has found 
its quarters too contracted in the building at the corner of 
William and Shipman streets, and has arranged for an 
extensive plant at Waverly. The company has purchased 
about forty-eight acres of land on both sides of Freling- 
huysen avenue for the purpose, the last purchase of a 
little more than twenty-three acres being concluded last 
week with William R. Ward, executor of the Meeker 
estate, which lies on the west side of Frelinghuysen ave- 
nue north of the road to the gates of the Fair Ground, and 
runs back into the cove. This will be opened up in build- 
ing plots for employees of the works, and the property 
will be rented or sold upon easy payments to the em- 
ployees of the company.: About 100 cottages will be built 
upon this tract by the company. 

The actual work of building can hardly be started until 
early in September, as the plans are not yet made. The 
buildings upon the factory tract will all be constructed of 
steel and brick, with a view to making them as fire-proof 
as possible. A spur will be run into the yard from the 
Pennsylvania Railroad when the plant is completed, and 
the company will thus have every facility for getting stock 
and fuel and for shipping its products. At the same time 
it will have the advantage of the proximity of the Lehigh 
Valley road onthe west and the trolley line on Freling- 
huysen avenue. 

„& & * 


Louisiana Electric Light Co. in Trouble. 


The United Electric Securities Co. has spplied 
for a receiver at New Orleans for the Louisiana 
Electric Light Oo. Of the latter company’s se- 
curities, the Securities [Company has 9435, 000 
bonds and $212,500 stock. 

| & * * 


WE welcome Dr. J. Allan Hornsby to the field 
of electrical journalism and expect to have con- 
siderable funwith him. To be consistent he will 
need to give his hearty support to all the electro- 
medical frauds which bought their way into the 
Electrical Building at the Fair; for Dr. Hornsby 
is well remembered as their ardent supporter. 

& NK * 

ARGUMENTS in the T.-H. regulator patent suit 
have been concluded in Chicago. This is before 
the United States Circuit Court of Appeals. 

„& & * 

Ir is stated that the low prices at which G. E. 
800 motors have been offered lately, $550 per 
complete car equipment, is due to the fact that 
the company are anxious to work off a large 
accumulated stock before putting out a new 
and improved motor. 

& NK * 
G. E. Removal Talk. 


(From the Evening Advertiser.) 

Advices from Schenectady are to the effect that the re- 
ports of a probable removal of General Electric's works 
from that city are the outgrowth of efforts on the part of 
the company to get donationsof certain lands in Sche- 
nectady which it needs at present and cannot get other- 


wise. 
* X * 

Ir the creditors of the Electric Construction 
and Supply Co. are wise men, they will get to- 
gether and find out just how much of the property 
and accounts transferred to Mr. F. R. Upton 


can be recovered. 
& N 
Quite True. 


(From Chambers's Journal.) 
The promised applications of ELECTRICITY are almost in- 
numerable. 
& * * 


This Was Not a Gas Engine Man. 


The Railway Review prints the following: 
„J had occasion recently, says J. Allen in Dizie, 
to call upon a manufacturer in regard to the 
securing of some information relative to a cer- 
tain machine that he is making. It was a gratifi- 
cation and somewhat of a surprise to find that he 
seemed more than willing to enter into all of the 
details of his wrinkles and arrangements and 
show everything that he had about the premises. 
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It was an experience so different from that which 
one is so apt to meet with that I was more than 
gratified and perhaps looked it. At any rate, in 
the course of conversation, the proprietor re- 
marked that it was his habit to throw everything 
that he had open to everybody, competitors in- 
cluded, and court the widest publicity; he said 
that he lived in an atmosphere of patents, every 
new device that he produced was patented, and he 
regarded this as far better security than secrecy. 
Even when experimenting with a new device be- 
fore the patents were applied for, he makes no 
concealment of what is going on, so that, in case 
of an interference, he will have ample proof of 
priority if he really is entitled to it, and if he is 
not entitled to it he says that he does not want 
it. Itis one of the best practical exemplifica- 
tions of what I have always advocated : that there 
are only two ways of preserving inviolate the 
rights in new ideas; one is to maintain an abso- 
lute secrecy, which is an absolute impossibility 
if any goods are sold, and the other is in court- 
ing such publicity that everyone shall_know that 
the goods are yours and no one will dare to in- 
fringe. It is, however, a hard doctrine to incul- 
cate, for the old idea of burying the head in the 
sand and fancying that no one sees has a strong 
hold and is not easily eradicated.” 


The Periodic Law of the Chemical Elements. 


As the law of periodicity of the elements has 
been specially noticeable of late in connection 
with argon, it may be of interest to mention three 
new pointe of discovery in 1894 by which the 
probability of this law has become strengthened. 
The points are referred to in an article on Prog- 
ress in Physical Chemistry During 1894,” by 
J. W. Rodgers, in Science Progress for the our- 
rent month. (1) Töpler has found that the vol- 
ume-change observed when a metal melts isa 
periodic function of the atomic weight; (2) 
Bailey has discovered that in an even series of 
elements the temperature of decomposition of an 
oxide is higher the higher the atomic weight, in 
odd series the reverse rule holds; and (3) Deeley 
observed that if the density of an oxide is divided 
by the atomic weight of the contained metal the 
quotient is a periodic function of the atomic 
weight. It is interesting to observe the steadi- 
ness with which the pile of evidence in support 
of one of nature’s most beautiful laws grows 
higher and higher every year. 


The Electrostatic Capacity of Coils. 


A suggestive little paper was recently commu- 
nicated by J. Cauro to the Paris Academy of 
Science onthe subject of the electrostatic ca- 
pacity of coils. Asis well known, coils that are 
double wound may be regarded as possessing a 
capacity which increases rapidly with the resist- 
ance, but as having a self-induction which is 
small enough to be negligible. In the ordinary 
method of estimating self-induction, the alge- 
braio sum of the self-induction and the capacity 
is ascertained, and since capacity is equivalent 
to a negative self-induction, the result of such a 
measurement may be either positive or negative. 
If positive the algebraic sum may be made equal 
to zero by the introduction of a sufficient amount 
of paraffin so as to increase its capacity; if nega- 
tive the self-induction may be increased by the 
introduction of a suitable soft iron core. The 
capacity may be considerable, and must be elim- 
. ated whenever the elimination of self-induction 
is considered necessary. Cauro relates that in 
his attempts to reduce the combined effect of 
self-induction and capacity in resistance coils, he 


has obtained excellent results by starting the 
winding of alternate layers of wire from the same 
end of the bobbin. For further details the 
original paper may be consulted, g. v., Comptes 
ltendus, CXX (1895), p. 308. 


THOMSON-HOUSTON FINAN- 
CIERING METHODS. 
THE G. E. COMPANY, C. A. COFFIN 


AND PAUL SCHULZE CHARGED 
WITH GROSS FRAUD. 


P. D. and J. O. Armour Beek to Establish 
Their Rights as Stockholders. 


— 


THE TACOMA ENTERPRISE AND ITS MORAL. 


The following has appeared in slightly varying 
form in the daily press throughout the country: 

Tacoma, Wash.—In attempting to foreclose 
the $1,350,000 mortgage against the Tacoma 
Railway and Motor Company the New York 
Guaranty and Indemnity Company has en- 
countered the Armours of Chicago—P. D., jr., 
and J. O.—who have set out to compel a om- 
promise or to show up the alleged street ra lway 
wrecking methods of the General Electric Com- 


pany. 

The Armours became interested in the local 
street railway company several years ago when 
it had $750,000 in capital stock. On this Paul 
Schulze, the pre ident, issued v1, 500. 00 in bonds 
and disposed of 81, 830, C00 through the New York 
Guaranty and Indemnity (ompany. The 
Armours are innocent stock hold ers, and claim 
that the bond issue was excessive and unwar- 
ranted. In placing these bonds, it is alleged, 
Schulze made use of a dummy syndicate. 
Another feature of the deal was the purchasing 
of » suburban railway for $850,000 when it was 
valued at only $60,000, besides turning over to 
the seiler a bonus of $141,000. All this, the 
Armour stockholders assert, was done in collu- 
sion and with a view to permitting the General 
Electric Company to wreck the local street rail- 
ways. 

It is evident that the Armours have not got a 
clear understanding of the situation, and with a 
view to assisting them and the public generally 
to properly app: eciate the Coffinerque system of 
finansiering electrical properties, ELEcTRICITY 
will explain the case more fully, as the Tacoma 
deal was only typical of dozens of others. The 
primary object of the T.-H. people was not to 
wrec : arailr ad, but to aer BONDS and sell 
them—no matter what kind of bonds. 

Turniug to our card index of General Elec rio 
information, we find under the letter Ta large 
mass of data in regard to this Tacoma enterprise 
some of which is embodied herein. 


The Tacoma Railway and Motor Company was 
incorporated in 1889, and was partially equipped 
with Sprague apparatus. The town had in 1890 
86,000 inhabitants. In 1892 the railway had 
issued $750,000 each of stock and bonds. 

The Thomson- Houston Company had a road in 
the same town, the Tacoma and Steilacoom Elec- 
tric Road. In line with Mr. Coffin’s policy of 
consolidation and more bonds, these two prop- 
erties were.brought together almost immediately 
upon the formation of the G. E. Company, which 
was on June 1, 1692. 

It was in connection with this deal that the 
Armours claim they were swindled, and we guess 
they were. 

The chief swindle, however, was perpetrated 
upon the mall investors of New England who 
bought series 7, 8 and 9 of the bonds of the Un ted 
Securities Company, each of which had fora 
part of its basis $200,000. of the bonds of the 
Tacoma Railway and Motor Company. 

The T.-H. road from the outskirts of Tacoma 
to the fishing hamlet of Steilacoom never had 
any legitimate reason for being built. It was a 
T.-H. deal from the start, local capitalists not 
being willing to touch it. It was built beyond 
question for just the purpose it was subsequently 
used for—a plain swindle. Steilacoom had a 
population of 500; it was eleven miles from 
Tacoma, with no intervening towns of any size. 
No sane and honest man would have put one 
dollar into it, yet by Coffinesque management it 
yielded a good profit to the T.-H. Company and 
no doubt a large rake-off to Mr. Coffin and his 
associate, Paul Schulze, who has since heen 
driven by his many crimes to commit suicide. 

When the consolidation deal was first talked 
of the Tacoma Railway and Motor Company was 
not in good condition. It was already over-cap- 
italized and was not able to pay its debts. The 
Steilacoom road was also in bad shape. The 
purchase of the latter by the former offered no 
possible chance for improving the condition of 
either property. The only hope it offered was 
for a bond swindle, which was the sole stock in 
trade of Mr. O. A. Coffin. No other plan of 
financiering was ever knowntohim. Accordingly 
he arranged matters through Mr. H. M. Bylles 
by, then in charge of the Northwest G.-E. Com- 
pany, and Paul Schulze. 

It was not deemed wise in the beginning for 


1.—TACOMA RAILWAY AND MOTOR COMPANY—JUNE I, 1892. 


ASSETS. 
Stock of Tacoma Street Railway Company (1889 ᷣ .⸗“n“““““n nnn 000.00 
Fäne !!!.. x A 
Construction and eduipmentaͤ»PRſm⁰ nk y ãꝶ3dĩI.. . SOILS 
r,. w d 8 977.00 
nr.... ] d yd d y AOE CEs 2.719 14 
A V.. ̃———.. r ne E aa SUR 6,283.56 
$1, 255,170.07 
LIABILITIES. 
Gap. ↄ ² ꝗ]]üĩ ⅛ð é K se esee a “ed $500,000. 00 
nase ĩsĩi?7i Woanu hen EE $750.000,00 
Nr.,... y - 18,000.00 
000.00 
Placed as Collateral, not So01o0 iii 612,000.00 
Bonds so˙õe cece cccccccenccecccescececcs FFC $125,000.00 
ACCOUNTS DAY .d] ] « ] ] ]yy A ⁊ yd è Vd eann EE Ta eaS 35,005.52 
Due Edison General Electric Company, open account.. 1,096.43 
Due Northern Pacific Railroad Company, freight..........cccceseeeccsccceeces 14,287.84 
Due Henry. Villard . . AE E dadoen saaa ea 106,556.09 
Interest due on same to date, not palbouuunñ UU een eces $5,159.25 
Due Paul Schulze..... E E E TT E ovddddd esate: 29. TG. 8 
Interest on same to date, not pald.... co. coe u . 562.90 
Notes PAY SUC ² ²” / had e Vac trie a e eaa ii iaa 410,841.61 
Interest on same to date, not pale 12,326.00 
Interest on coupons due October 1, 1891, not pai0dol 600.00 
Interest on coupons due April 1, 1892, not pad i cee cee cee eee es 1,800.00 
Total interest accrued, not pad U U ꝛ ꝓ .... 20,447.45 
Cash overdraft Bank of B. WG, 8,450.40 
Surplus, per books. April 1, 18911i11111.l1·rtrtr···ũꝶ . . 851,355.12 
Gain from operations, April 1. 1891, to April 1, 1892............... 3 $39,595.25 
Gain from subsidies, April 1,1891, to April 1, 189ũ· i.... ` 
Gain from operations, April 1, 1892, to June 1, 189ꝶ·-P un. 4 
— 49,439.33 
$100,794.45 
Deduct interest paid April 4, 1891, to A pril 4, 189 2ꝶ2n2m2222 ccc ce cee e ee $51,441.76 
t + „April 1, 1892, to June 1. 189ꝶ·ꝶũ i cee cree 4.199. 
s * accrued (above).............. Mh danse bares) e5 de N 20,447.45 
id but 20.94.27 
Unusual expenses pa ut not deducted in operation wu 7 
Surplus, June 1, d 3 82,020.71 18.7474 


— —ß 


71. 85,170.07 


Jone 12, 1895. 
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the T.-H. people to appear openly, so it was rep- 
resented by Mr. Schulze to his people at Tacoma 
that he was trading with an Eastern syndicate 
who would take over a new and increased issue 
of bonds. The proposed purchnse of the Steila- 
coom road was kept a secret between Coffin, 
Byllesby and Schulze. The bonds were issued 
and $1,250,000 of them were sold, $250,000 re- 
maining in the treasury to provide for future 
‘“‘betterments.”” The syndicate took $910,000 
at 80. These bonds with later additions to the 
G.-E. holdings are now held as follows: 
d. E. Company eee senese esea- o + $900,000 
United Electric Securities Company (Beriés 7)...... 
a “ 6 „ 90. . . 200,000 
9).. ... 900,000 
Street Railway and Ill. Properties . 200,000 


wo et a6 0 66 


The purchase price of the Steilacoom road was 
then fixed at $850,000, with a bonus to the seller 
of $141,000. The property was worthless as a 
mutter of fact, though the Armours admit it 
might have been worth $60,000. As a part of 
the bargain the T.-H. people agreed to newly 
equip their system, though this clause in the 
contract, it is claimed, was subsequently can- 
celled by Schulze and Byllesby in collusion. 
Schulze also turned over to the Northwest Com- 


pany $100,000 in bonds for new apparatus which 
was never delivered. 

The Armours claim that in the deal with the 
T.-H. Company with the $910,000 of bonds sold at 
80 went a bonus of $910,000 of stock; also that in 
parsuance of Schulze’s agreement with Byllesby a 
fictitious stock issue of $141,000 was made and 
for this stock and 31, 250, 000 of bonds the com- 
pany received in money and property only the 
sum of $800,000. The debt created, it is alleged, 
exceeded the indebtedness permitted by the 
company’s by-laws by $800,000 or over, and it is 
declared the whole transaction is a fraud against 
the State constitution and laws. All this, it is 
alleged, was done collusively with the Thomson- 
Houston Company by hoodwinking the motor 
company’s stockholders, the entire frauds aggre- 
gating $746,000. 

We present herewith a statement of assets and 
liabilities taken from the records of the Tacoma 
Railway and Motor Co., showing clearly the sit- 
uation of that company on June 1, 1892; it was 
already hopelessly entangled—over-capitalized 
and in debt. It was in no shape to justify the 
purchase of any additional property. These facts 
were ignored by Coffin. Byllesby and Schulze, 
who saw in the situation an opportunity for the 
application of their favorite plan, and although 


the enterprise had been unable to pay interest on 
borrowed money, freight charges, even wages, it 
was rehabilitated, saddled with $750,000 more 
debts, and the securities floated in the Boston 
market. 

This statement was the one on which the bonds 
were floated through the New York Guaranty 
and Indemnity Co. Its padding is too evident to 
admit of dispute. The franchise account of $125,- 
000 had no value unless the company could make 
money. The item of $250,000 in stock of the 
Tacoma Street Railway Company should have 
been wiped out—that road was now a part of the 
Tacoma Railway and Motor Company, and all it 
had of value was already in the franchise or con- 
struction and equipment account. This financial 
statement, however, speaks so clearly of bank- 
ruptcy that it needs no analysis. We also present 
from the original, signed G. W. Bird, Auditor,” 
the statement of earnings and operating expenses 
for the quarter ending October 81, 1892—the 
first three months of the consolidation. This 
table is eminently worthy of analysis by those 
who want to know just what kind of property Mr. 
Coffin thought would stand a total capitalization 
of $2,500,000. 

The statement is a decidedly unfavorable one 
on its face; but we are advised that the ‘gross 


BOND AGREEMENT-—(FAC-SIMILE). 


Ghis Frdenture, Made wis frst day of July, A. D. 1892, by and between the Tacoma Rau- 
WAY AND MOTOR COMPANY, a corporation duly organized under the laws of the State of Washington, 
and having its principal office in the City of Tacoma, in the County of Pierce and State aforesaid, 
(said company being hereinafter called the Railway. Company.) party of the first part, and the 
(New YORK GUARANTY AND INDEMNITY COMPANY, a corporation duly established under the laws 
of the State of New York, and having its principal place of business ia the City of New York, ia 
the last named State, (said compaay being hereinafter called the Trustee,) party of the second part, 
WITNESSETH, that : 

WHEREAS, at an adjourned annual meeting of the stockholders of the Railway Company, duly 
called, and held on the twenty-seventh day of June, 1893, the following vote was duly adopted:— 

WHEREAS, The Tacoma Railway aad Motor Company is largely indebted for extensions and 
additions made to its property, said indebtedness having been contracted for purposes necessary 
for the transection of its business; and 
' WHEREAS, It is desirable to retire the present issue of bonds secured by a first mortgage 
Covering the property of said company; and 

WHEREAS, It is desirable to provide for future additions and extensions to said property, aad 
pursuant to the lawful purposes of its incorporation; — 

Now. THEREFORE, BE IT RESOLVED, That the Trustees of this Compaay be, and they 
are hereby authorized to make and isene, in the name of this Company and by its proper officers, first 
mortgage coupon bonds for one thousand dollars ($1,000) each, to the amount of one million five 
hendred thousand dollars ($1,500,000), payable thirty years from their date (subject, however, to call 
at $1040 each asd accrued interest, at or after five years from their date and before maturity.) with 
interest at the rate of six per ceat per anaum, payable semi-aanually, said boads to be of such form as 
the Trustees may deem best. ‘Twelve hundred and fifty of said bonds, of the par value of one million 
two handred and fifty thousand dollars ($1,250,000) are to be certified and delivered by the Trustee 
forthwith, upon the ordet of the President and Treasurer of the Tacoma Railway and Motor Compaay. 
aad the President of the Northwest General Electric Company of St. Paul. Two hundred and fifty of 
said bonds, of the par value of two hundred and fifty thousand dollars ($250,000), to be issued only 
for future additions and extensions to the property of thie Company, real or personal, or for paving, 
aed ander such terms and conditions as said Trustees may make. And to secure the payment of the 
principel and interest of said bonds the Trustees are hereby authorised to execute aad deliver to the 
New York Guaranty and Indemnity Company, as Trustee for the bondholders, in the name and behalf 
of this Company and by its proper officers, a mortgage or deed of trust constituting a first lien on all 
the property, assets and franchises of the Company, both present and future acquired, and said deed of 
trust shall contain such terms and conditions as may be egreed wpon by the Trustees and said Trustee 
fas the bondholders, including a provision for the retiring of a certaia number of bonds before maturity. 

AND WHEREAS, The Trustees of the Railway Company did thereafter, on the twenty-seveath 
day of June, 1893, at a meeting duly called aad notified, a quorum beieg present aad participating, 
examiae sad approve this Indeature in the terms ia which the same is sow written, and did by vote, 
wader the power conſerreti upon them by seid resolution of the stockholders of the Company, as well as 
by virtue of every other power enabling the Trustees so to do, authorize and direct the execution of 
asid Indenture by the President and Secretary of the Company, and the acknowledgment and delivery 
thereof by said officers, or by either of them alone, and did also examine and approve the said bonds 
sad coupons, in substance as herein set forth, and did, by vote, authorize and direct the execution 
shereol and the delivery of the same to the Trustee for certification aad issue; 

AND WHEREAS, Said bonds, with interest coupons attached, have been executed and are now 
ready to be authenticated by the Trustee and issued as authorized and directed as aforesaid, 
-said bonds being consecptively numbered from 1 to 1 500 inclusive, aad the coupoas attached to each of 
said bonds bearing the number of the bond to which they are attached, and being also consecutively 
aumbered from 1 to 60 iaclesive, which bonds aed coupens, asd the Trustee's certificate endorsed 
upon said bonds, are substantially in the following form, to-wit: 


UNITED STATES OF AMERICA. 
FIRST MORTGAGE % BOND 
OF THE. 

TACOMA RAILWAY AND MOTOR COMPANY, 

OF TACOMA, WASHINGTON.. 

ORGANIZED UNDER THE LAWS OF THE STATE OF WASHINGTON. 

Sinking Fund. TOTAL AUTHORIZED ISSUE, $1,500,000. Gold Bònd. 
For value received, the Tacoma Railway and Motor Company promises to pay to the New York 
Guaranty and Indemnity Company, Trustee hereinafter mentioned, or to the bearer hereof, or, in case 
of registration, to the registered holder, the sum of one thousand dollars, in gold coin of the United 


No. $1000. 


$30. COUPON. 


States, equal in weight and fineness to the present standard, at the office of said New York Guaraaty 
aad Indemnity Company, in the City of New York, N. Y., in thirty years from the date hereof, to · wit. 
on the first day of July, A. D. 1922, (or on call at or at any time after the expiration of five years from 
date as hereinafter provided,) with ‘interest thereon at the rate of six per cent per annum, payable! 
semi-annually in like gold coin on the first days of January and July in each year, at the office of said 
New York Guaranty and Indemnity Company in said New York, according to the tenor of the coupoas 
hereto attached, upon the presentation and surrender of said coupons respectively. 

This bond is one of a series of one thousand. five hundred bonds for one thousand dollars each, 
amounting in the aggregate to one million five hundred thousand dollars, numbered consecutively from 
1 to 1500, both inclusive, all bearing even date herewith, and being of the same tenor and for the same 
term of thirty years, executed and delivered in pursuance of a vote of the stockholders and a vote of the 
Board of Trustees of said Tacoma Railway and Motor Company, authorizing the issue of said bonds 
and the execution and delivery of the mortgage hereinafter mentioned. 

Payment of this bond and of the coupons attached is secured in the manner and upon the terms 
therein stated, by a first mortgage upon all the property, assets and franchises (both present and future 
acquired) of said Tacoma Railway and Motor Company, bearing even date herewith, executed and 
delivered by it in pursuance of said votes of the stockholders and of the Board of Trustees, to 
said New York Guaranty and Indemnity Company, as Trustee for the bondholders, which mortgage 
has been duly filed and recorded both as a chattel mortgage and real estate mortgage, in the office of 
the County Auditor of the County of Pierce in the State of Washington. Said mortgage is hereby. 
referred to, and the terms thereof made a part of this bond. 

This bond may, at the option of the obligor, be redeemed at or after the expiration of five years 
from the date hereof, and before maturity, by payment of one thousand and forty dollars ($1040), 
together with all interest accrued to the time of such payment and unpaid, due notice of the call therefor 
having first been given by publication as required by the terms of said mortgage. 

This bond may be registered at the option of the holder, on the books of the said Rallway 
and Motor Company, kept at the office of the Trustee, such registration to be noted thereon. If 
registered, it shall pass only by transfer on the books of the Company, noted also on this bond; but 
it may be discharged from registration by being so transferred to bearer, after which it shall pass by 
delivery until again registered. The coupons shall in all cases be negotiable by delivery whether the 
bond itself be registered or not. 

This bond shall not be valid until the certificate indorsed hereon shall have been sigaed by the 
Trustee. 

In TESTIMONY WHEREOF, Said Tacoma Railway and Motor Compaay has caused its corporate 
seal to be hereto affixed, and these presents to be signed in its name and behalf by its President, 
and attested by its Secretary, and the coupons attached to be authenticated by a fac-simile of the 
signature of its Treasurer, this first day of July, A. D, 1892. 

TACOMA RAILWAY AND MOTOR COMPANY, 


26% %%% % , D LOOSE EEDEO LEGS 222 President, 


1SAL.] 
Attest: 
J sess issassns s aa MTElArP: 


$30. 
The Tacoma Railway and Motor Company promises to pay to bearer thirty dollars at the New York 


Guaranty and Indemoity Company, in the City of New York, N.Y., January Ist, 1893, being six montlis® 


interest then due on bond No. 000, dated July ist, 1892, ia United States gold coin, equal in weight'and 
fineness to the standard at the date thereof, unless said bond shall be previously redeemed as provided 


therein. 


56 „%% „„ %% „% %%„%„ „ „ %% „ „%„%%„%%„%„6„＋„„ꝗ„c). Treasurer. 


(Nora.—The prorision unless said bond shall be previously redeemed as provided therein” is not contained in the 
firat ten coupons.) : 
CCC 


TRUSTEE'S CERTIFICATE. 
The undersigned Trustee, named ia the within bond and in the mortgage thereia referred to, 


certifies that this bond is one of the series of fifteen hundred bonds specified in said mortgage as thereby 


secured. 1 
New YORK GUARANTY AND INDEMNITY COMPANY, 


Trustee. 
By. 6e. oe President. 


ep 
FORM OF REGISTRATION, 
No writing below except by an officer of the New YorkeGuaranty aad lIademiaity Company. 
Date of Registry. Owner's Name and ‘Address. Registrar. 
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earnings were padded to an astonishing degree, 
and that honest bookkeeping would have shown 
a loss every month. However that may be, the 
figures as they stand show that the property was 
in no condition to warrant any financiering 
scheme except the confession of bankruptcy and 
reorganization on different lines. The net earn- 
ings claimed for the best four months in the 


ELECTRICITY. 


disrepute, against which ELECTRICITY has di- 
rected its attack, and to abolish which we shall 
continue to wage relentless warfare. 

This history embodies the two main features 
of the evil policy of the parent companies—the 
sale of worthless apparatus and the swindling 
financiering schemes. i 

The horse railroads of Tacoma were capital- 


Vol. viIII., No. 22 


a 
SUMMARY OF OAB RECEIPTS. - 

: July. Aug. Sept. Oct. 
North Tacoma....... 8,916.60 8,548.95 6,921.85 38,188.10 
Pacific Avenue.. . 4,450.80 4,219.85 4,504.15 8,910.50 
Jefferson Avenue... 1,667.85 1,296.17 1,290.11 1,156.35 
Sixth Avenue........ 2,122.30 2,067.80 1,888.75 1,688.20 
Tacoma Avenue..... 862.65 452.05 1,114.85 
K Street.. eee” 914.00 948.00 1,061.90 695.00 
Cable . 4,568.50 4,449.50 4. 457.20 4,051.90 
Steilacoom Line 961.30 722.05 561.65 


Eleventh Street...... 75 
Total car earnings. .. 17,997.20 18,609.28 21,390.01 16,837.15 


OPERATING EXPENSES. 


year were barely sufficient to pay the interest on Gen'l miscellaneous. 1,751.60 1n 1.59127 1,884.85 

e * 2 2 2 2 4 ye ar serv SGS q eo ° U s 6 
the bonds without setting anything aside for de 2—Tacoma Railway and Motor Company. TCC 6180 
preciation. For the other eight months the Motive power........ 1,790.64 2,425.14 2,548.06 00 

: STATEMENT OF EARNINGS AND OPERATING EX- Maintenance of roll- 
showing must have been much worse, and if the $ ing Stock.. . .. 1,728.68 1.688,82 1,968.45 1,136.45 
; PENSES OF ELECTRIC AND CABLE LINES. Ani enanos ol 1. 1685, , 
Armours go deep enough into the facts they will er plant. . ... 619.8 481.0 488.44 600 74 
probably learn that the whole system never Month ending October 81, 1892. a SIA OAR “Ror. 78s 
earned one dollar of honest profits to apply upon = cable 2 shee Aug: Bop oot. i aintenancs ot Geer: i i 
; een pe E 8 0 : head system....... 70.50 142.10 188.79 181.91 
interest, and that the accounts were manipu mie 2 Dy caule 18,582 12,884 12,997 13,179 Total Oper gexpensés 12.014.9%4 18,208.28 13,680.71 12.484 19 
lated to present an entirely false showing. In- cars run 125 124 120 124 Ree com Of earnings. Pe 65 p i 58 p e Tp 15 
f Electric mileage..... 21.82 34.88 34.88 84.88 = GENEI 
terest on the bonds was $90,000 per annum, and flles run by electric. 59,882 80.60 78.144 roses Netearnings......:.. 7,00885 7,001.99 9,788.67 6,088.10 
net earnings claimed were, on the basis of the Average N^. of elec- 5 ae 1 1891.... 1.88.60 9 4.00 76 airy 
best four months in the year, just about the same. passengers Carrledior „ 
1 . 860,789 371,455 426,400 328,743 i 
: : 8 : otal passengers car- 
The entire history of this Tacoma Railway ried . . 367,828 379,221 485,446 882,727 — 

akter the Edison and T.-H. companies appeared EARNINGS. i 2 
as factors is one of dishonor and disgrace. It is Car recetpts.......... $17,997 20 $18,509.22 $21 890.01 $16,837.15 —— 
deemed worthy of all the space we give up to „ %% ↄ AAA 8 
this week because it is typical of those very 1 „ eee. eee 276.1 40.0 ized at $250,000 When the Edison General Com- 
methods which have brought the electrical in- Power 5 1,088.50 1,496.00 1,588.50 1,898.50 pany, through Mr. O. Z. Mitchell, had equipped 
dustry and electrical securities into deserved Total earnin 19,518.79 20,210.22 28,419.88 18,479.99 it electrically it was capitalized at $1,500.000. It 
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NOW, THEREFORE, THIS INSTRUMENT WITNESSETH, That che said Railway Company, in con- 
sideration of the premises, and of one dollar to it in hand paid by the Trustee, the receipt whereof is 
hereby acknowledged, and in order to secure the payment of the principal and interest of the bonds 
aforesaid, and every part thereof, as the same shall be and become payable according to the tenor of said 
bonds and of the coupons thereto attached, has granted, bargained, sold, conveyed, transferred, 
assigned and mortgaged, aod by these presents does grant, bargain, sell, convey, transfer, assign and 
mortgage unto the said party oſ the second part, as Trustee, and its successor or succeessors in the 
trust, all the property of said Railway Company, real, personal and mixed, and also and including all 
tenements and hereditaments acquired or appropriated, or which may be hereafter acquired or appro- 
priated for the purpose of the rights of way of the lines of railway of said Railway Company, or any of 
them, and all the easements, appendages aod appurtenances thereunto belonging or in anywise apper · 
taining, and all the railways, ways and rights of way, buildings, tracks, viaducts, culverts, stations, water 
tanks, turn tables, fences, and other superstructures, erections and fixtures, whether now held and owned or 
hereafter acquired and owned by the Railway Company; and also all machinery, locomotive engines, 
stationary engines, boilers, steam motors, dynamo electric machines, generators, electric motors and 
other electrical apparatus and appliances, rolling stock, cars, poles, lines, wires, tools, horses, cables, 
fastenings, rails, ties, switches, supplies and material of every description, and all other property, 
personal and mixed, of whatever description and wherever situated, together with all and singular the 
privileges and appurtenances thereto belonging, and whether now held or hereafter acquired by it; all 
things in action, contracts, claims and demands of the said Railway Company, whether now owned or 
hereafter acquired, as well in law as in equity, together with all the rents, issues, profits, income, 
privileges and franchises growing out of or appertaining to said property; and with full power on the 
part of the Trustee (so far.as it lawfully may) to succeed to and enjoy all the rights, privileges, immunities 
and franchises, corporate or otherwise, of said Railway Company, also all the right, title and interest 
of the said’ Railway Company by deed, lease or otherwise, in and to the following described real estate: 

All those certain lots, pieces or parcels of land, situate in the City of Tacoma, in the County of 
Pierce, and in the State of Washington, and bounded and particularly described as follows, to-wit: 

Commencing at a point where the northerly line of South Thirteenth street terminates, seven aod 
fifty-four hundredths (7.54) feet easterly from the northeasterly corner of South Thirteenth and “A” 
streets, which said point is also the southeasterly corner of Block No. twelve hundred and one (1201) 
according to the plat of New Tacoma, recorded the third day of February, 1875; thence from said 
point north eighty-one degrees thirty-two minutes east cighty-one and seventy-five hundredths (81.75) 
feet to within one hundred and four and nine-tenths (104.9) feet of the westerly line of the Northern 
Pacific Railway Company’s right of way; thence south three degrees twenty-six minutes west two 
hundred eighty-seven and five-tenths (287.5) feet; thence south eighty-one degrees thirty-two minutes 
west twenty-nine and ninety-five hundredths (29.95) feet: to the easterly line of. A“ street; thence 
north eight degrees twenty-eight minutes west along said easterly line of A“ street two hundred forty- 
six and eighty-one hundredths (246.8 1) feet; thence north three degrees twenty-five minutes eighteen 
seconds east (along the easterly boundary line of South Thirteenth street) thirty-six and sixty-two 
hundredths (36.62) feet, to place of begioning. 

Also all of lots one (1), two (2), three (3), four (4) and five (5) in Block one (1) of Ridgedale 
Addition to the City of Tacoma, said Ridgedale Addition to the City of Tacoma being situated in 
Section one (1) Township twenty (20) north of Range two (2) east of the Willamette Meridian (refer- 
ence being had herein to the recorded and established map or plat of said Ridgedale Addition). 

Also the right, title and interest of said Railway Company, by deed, lease or otherwise, in any 
other real estate in the City of Tacoma or elsewhere, which said Railway Company may own (now or 
hereafter) or have an interest in. 

Together with all and singular the tenements, hereditaments and appurtenances thereunto belong- 
ing or in anywise appertaining, and the reversion and reversions, remainder and remainders, aad 
rents issued and profits thereof. 

TO HAVE AND TO HOLD the above described property, rights, franchises and privileges unto 
thesaid party of the second part, Trustee as aforesaid, its successor and successors in said trust, and their 
assigns; IN TRUST HOWEVER, under the terms hereof, for the equal pro rata benefit and security of 
the person or persons, firm or firms, and corporation or corporations which shall become and be the 
Jawful owners of the said bonds and coupons, without any preference of one bond over ‘another by 
reason of priority of issue or of any act or thing whatsoever. For the further carrying into effect 
of this conveyance, the Railway Company hereby appoints the Trustce and its successors in the 
trust, the attorneys of the Railway Company, in its name and behalf to ask, demand and receive 
for the Railway Company payment and delivery of any and all sums of money, notes, chattcls and 
effects assigned and transferred to the Trustee by this Indenture, or intended so to be, and to give 
effectual releases and discharges in the name of the Railway Company to'the party or parties making 
such payment or delivery; and for any or all of the purposes aforesaid or of this instrument, the Trustee 
may appoint an attorney or attorneys, agent or agents, may from time to time revoke such appointment, 


may use the name of the Railway Company, and generally act id relation to the premises as it ot they 
shall think best. ` 


ARTICLE 1. Provided, however, that until default shall be made in the payment of the principal 
or interest of said bonds to be issued hereunder, or some of them, or in the performance by the Railway 
Company of any of the covenants of the said bonds or coupons or of this Indentere, the Railway 
Company shall possess, operate, maintain, and enjoy all the franchises, rights aad property of every 
kind conveyed by this Dced of Trust, and every part thereof, with the appurtenances, and take and 
use the tolls, income, rents, issues and profits thereof, in the same manner and with the same effect 
as if this deed had not been made. 

ARTICLE 2. And if the Railway Company shall well and truly pay the principal of said bonds, 
and every one of them, and all interest thereon, when the same shall become due and payable, 
according to the meaning of these presents and of said bonds and coupons, aod shall well and truly 
perform and keep each and all other its covenants, promises and agreements herein contained, thea 
and thereupon all the estate, right, title and interest of the said Trustee and its successor and sacces- 
sors in the trust hereby created, shall cease and determine: otherwise this instrument shall remain ia 
full force and effect. ; 

ARTICLE 3. But if any default shall be made by the Railway Company in the payment of the 
interest on said bonds or any of them, or any part thereof, or ia the payment of the principal som of 
said bonds, or any of them, or any part thereof, when the same shall become due according to the 
tenor of said bonds and coupons and of this Indenture, or if the Railway Company shall fail to make 
the yearly payments required by Article 13 of this Indenture, or any of them, or if the Railway Com- 
paay shall fail faithfully to observe and perform any of the requirements made of it by said bonds and 
coupons or by this Indenture, and such default ot failure shall continue for the space of thirty days 
after written notice thereof has been given by the Trustce to the Railway Company, then and there- 
spon it shall be lawful for, but not obligatory upon, the said Trustee to terminate and pet au end to 
the possession of said premises by the Railway Company, and to take possession of, operate and enjoy 
the said property hereinbefore described, and the rents, issues, and profits thereof, for the benefit of 
the bondholders, in which case the Trustee shali be entitled to the appointment of a Receiver. having 
such powers and duties and acting under such limitations as the court making the appointment shall 
confer and impose; and the Trustee may also, or iastead of so doing, and with or withoet taking 
possession, treat the whole amount of the principal of said bonds, together with all accrued and anpaid 
interest, as immediately due and payable, aad thereupon proceed to sell and dispose of, by one sale, 
or successively through several sales, all and singular tke premises, property, rights, interests, franchises, 
bonds and stocks hereby conveyed and mortgaged, or intended so to be, or such portioa thereof as the 
Trustee may deem necessary, at public auction ia said City of Tacoma, upon tuch terme as to credits, 
partial credits and security for payment as it may think propet_or expedicat, having first given pubkłe 
notice of the time and place of the sale or sales by «dvertisement printed once a weck for at kax six 
successive weeks in some newspaper printed and published ia said City of Tacoma, and alse twice a week 
for the said six wecks in some daily newspaper printed and published in said City of New York: 
and no other notice or demand whatsoever to or upon the Railway Company, except the said 
thirty days’ written notice prior to the commencement of foreclosure, proceedings, shall be accessary. 
The Trustee shall have the right to adjourn such sale or sales from time to time in its discretion, 
giving reasonable notice of each adjourament; and, after sọ adjourning, to make dhe sate at the 
time and place to which the same may be adjourned. The Trastee is hereby further aythorized and 
empowered, either in its own name or in the name of the Railway Company, to make, execute. 
acknowledge and deliver to the purchaser or purchasers at sach sales, good and sufficient deeds of 
conveyance of the property 30 sold; and any sale made as aforesaid shall be a perpetoal bar, beth im 
law and equity, against the Railway Company, and all persons claiming by, through or ender it, from 
claiming the property, rights, iaterests or franchises, so sold, or amy interest thercin. Aad for the 
purpose aforesaid, the Trustee, and each of its successors fa the trust, are hereby constiteted irrevoc- 
ably the attorneys of the Railway Company. As affecting the title to any property purchased et any 
such sale, the facts set forth in any affidavit, made by the President or Vice-President of the Trastec and 
appended to the deed of conveyance, relating to the time and manner of giving sech written aotice, 
or to the time and manner of giving notice of the sale, shall not be open to contradiction or dispate by 
any party or parties, but the same shall conclusively be deemed to be trae. 

Out of the proceeds arising from such sale or sales, the Trastee shall first defray tke expewses 
thereof (including its just and lawful charges for services and expenses, ard reasonable allowawce fer 
attorney and counsel fees), and refund any advances or expentdes reasonably made or incurred by it in 
operating, maintaining or managing the property or business of the Railway Company while ie passes- 
sion, and all payments made for taxes, assessments, inserance and other proper charges upoe sud 
premises and property. The balance of said proceeds shall be applied and paid as follows, vie. : 

If the said balance shall not exceed the aggregate par value of all the bonds hereby secared, which 
may at the time be issued and outstanding, then the money shall all be applied in payment, or partial 
payment, as the case may be, of the principal of said bonds, the several bondirolders to reccive the aet 

proceeds in proportion to the amount of bonds held by them respectively, and ia the coatingency 
herein provided for, after foreclosure, all coupons shall be wholly excluded from shariag ia the dam- 
bution of said balance of proceeds. df, on the other band, the balance of proceeds available for 
distribution shall exceed the aggregate par valec of the bonds at the time isseed aad outstanding. thea 
the money shall be applied first in payment of the principal of the bonds, and next in the payment 
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had on January 1, 1892, thirty-seven miles of 
track, two of which were cable. At the then 
prices of apparatus, its outfit should have cost 
about $780,000, and with the traffic in sight it 
would have done fuirly well on a legitimate capi- 
talization of $800,000. But that prince of wreck- 
ers, Mr. Henry Villard, was interested, and pur- 
sued his usual policy, engineering the capitaliza- 
tion of $1,500,000 through his agent Schulze. 

When Mr. Coffin came to the front he stepped 
in where Mr. Villard had quit. The kinz of 
robbers followed the prince and raised upon an 
already bankrupt property $750,000 more of 
money. 

From the figures herew:th submitted it is 
easily apparent that the property, earning capa- 
city, or condition of the Tacoma Railway and 
Motor Company did not justify any increase of 
bonded debt. We havecharged that the Steila- 
coom road, for the absorption of which Mr. Coffin 
planned the consolidation, had even less value. 
No further proof of our charge is necessary 
than Mr. Bird’s own figures in statement No. 2. 
This road was acquired at a total cost of $491,000 
in 6 per cent. bonds. The interest on this sum 
would have been $29,460 annually. The total 
gross earnings for the first three months after 
the consolidation, the best months of the year, 


were $2,245 or at the rate of $8,980 per annum. 
Operating expenses or net earnings are not given 
on this branch, and they don’t need to be. 

The total gross earnings were less than one- 
third of the interest on the purchase price. 


Enough has been said, we think, to show just 
what the essence of this entire deal at Tacoma 
was. The failure of the Tacoma Railway and 
Motor Company was not an accident.- It was the 
result of a carefully planned swindle, born 
under the regime of Henry Villard in the Edison 
General Electric, and all but dead when he 
retired; revivified in the brain of Charles A. 
Coffin, given new life, and carried out by the 
carefully coached Byllesby with the assistance of 
the weak-minded Schulze. 


The data here presented a e simply introductory 
to that which we shall print in the next few months 
bearing upon the various financing schemes of 
the T.-H. coterie. It is all at hand and is now 
being classified. 

When we have completed our work, we are 
confident that every honest man engaged in 
the industry in any capacity will doff his hat to 
ELROT RIOT Tr, the only journal in America which 
has dared to expose the rascals and hasten their 
expulsion from the trade. 


THE BOND AGBEEMENT. 

We reproduce a fac-simile of the bond agree- 
ment upon which this swindle of three-quarters 
of a million was carried out, merely for the con- 
sideration of those who are not familiar with 
such matters. It is not, however, meaningless. 
It shows the invariable method of Mr. Coffin 
when he had a dishonest scheme of this nature 
to curry through. The first thing for him to do 
was to get a reputable financial institution to 
lend its name to the plan; thus the ignorant 
were led into a false belief as to the stability of 
the enterprise, and into the half belief that the 
financial institution stood as guarantor for the 
fulfilment of the bond agreement. The Old 
Colony Trust Company had been Mr. Coffin's 
favorite usually, but for the Tacoma deal the 
New York Guaranty and Indemnity Company 
was used. Its very name must have given con- 
fidence to the ignorant New England laboring 
men and washerwomen who had a few thousand 
dollars to invest. : 

ELECTRICITY expects to live long enough to 
force these financial and trust companies to use 
a great deal more caution as to the schemes to 
which they lend their names. We believe it to 
be a safe assertion that of all the electric railway 
and lighting enterprisesin which the Old Colony 
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pro rata of interest, as represented by the outstanding matured coupons, and (in case of distribution 
between two successive coupon days) by a just proportional part of the several coupons then next 
maturing. In making the distribution of said net proceeds on the interest account, the overdue coupons, 
whether still attached to the bonds or severed therefrom and owned separately, shall not be paid in the 
order in which they fall due respectively, but all shall be treated alike, save as amounts due thereon 
(to be paid ia full or ratably, according to the amount of the balance of money available for the purpose) 
shall vary by reason of the computation of interest on said coupons from their respective maturities. 
If, after payment of the principal of said bonds and all interest, as aforesaid, computed to the time of 
making the payment, any balance of said proceeds still remain, the remainder shall be paid over to the 
Railway Company or its assigns. 

ARTICLE 4. The foregoing provision for sale under the power aforesaid is cumulative with the 
ordinary remedy of foreclosure by entry or suit therefot, and the Trustee is hereby given also the right 
to make such foreclosure upon all of the property at one time and in one proceeding, or upon portions 
of it successively and in separate proceedings. And the Railway Company hereby waives any and all 
rights of sale and redemption now or hereafter provided by the statutes of Washington. It is further 
distinctly understood and agreed that upon and after the expiration of thirty days’ notice in writing 
given by the Trustee to the Railway Company of any default by the Railway Company under this 
deed, the entire principal of said bonds shall, at the election of the Trustee, be deemed immediately 
due and payable; and the Trustee shall not be required to signify its said election in any manner other 
than by beginning a suit to foreclose, or by proceeding to sell the mortgaged property. It is hereby 
declared and agreed that any one or more of the, bondholders, or any person in his or their behalf, 
may purchase the property at any sale of the mortgaged premises, whether made under the power of 
sale hereinbefore contained, or pursuant to a judicial decree; and that the receipt of the Trustee shall 
be a sufficient discharge to the purchaser or purchasers for his or their purchase money. Aad if the 
sale be in parcels, each purchaser shall take good title, notwithstanding that enough may have been 
already received to satisfy the debt hereunder. By whatever method or proceeding the mortgage may 
be foreclosed, the order and method of distribution of the net proceeds realized on a sale or sales of the 
property shall be as hereinbefore provided. i 

ARTICLE 5. Before proceeding to take possession of the mortgaged property, or to foreclose this 
deed or mortgage (whether the foreclosure be made by sale under said power or otherwise), the Trustee 
shall have the right first to require from the bondholders reasonable indemnity against loss and liability 
that may be.incurred by it in so doing; and upon the tender of such reasonable indemnity by the holder or 
holders of a majority of the bonds at that time outstanding and unpaid, whether such indemnity shall 
have been previously requested of them or not, it shall be the duty of the Trustee, in case of default 
on the part of the Railway Company continuing for the above mentioned space of thirty days after 
written notice as aforesaid, and not waived as hereinafter provided, to take such action pursuant to the 
terms of this deed as the party or parties tendering the indemnity may in writing request. Io all cases 
of any instructions or requests by bondholders to the Trustee hereunder, the same shall be in writing, 
and the Trustee shall have the right to demand proof of the ownership or legal holding of the bonds, 
the alleged holders or owners of which claim the right hereunder to instruct or request; or said Trastee 
may require deposit of the said boads. 

ARTICLE 6. No delay or omission by the Trustee in exercising the rights and powers herein 
granted shall be held to exhaust or impair such rights and powers, or be construed as a waiver thereof; 
but it is hereby mutually agreed that the holder or holders of a majority in amount of the bonds out- 
standing at the time of any default as aforesaid on the part of the Railway Company, may, by an 
instrument in writing, signed and acknowledged by them, at any time, whether before or after the 
institution of foreclosure proceedings, waive, or instruct the Trustee to waive, any such default; provided 
always, that no such action on the part of the bondholders shall extend to or be taken to affect any 
subsequent default, or impair the rights resulting therefrom. The Trustee agrees, on any default in 
_ the payment of interest on the said bonds, or any other default, on the written request of the holder of 
any of said bonds, to give written notice to- the Railway Company of any such default under this 
Indenture as the person requesting such notice to be given shall allege to exist. 

ARTICLE 7. The Trustee may act by agents or attorneys, aod shall not be responsible for their 
acts or omissions, but shall be bound to use due care in their selection and retention. It shall be liable 
only for reasonable care and diligence in relation to taking possession oſ.- operating, controlling, 
managing and selling the premises and property aforesaid, or otherwise carrying out the provisions of 
this instrument. It shall not be bound to recognize any person or party as a bolder of any of said 
bonds, nor to take any action at his request, unless his bond or bonds are submitted for its inspection, 
or his ownership thereof is otherwise shown to its satisfaction; and it may, if it so desires, require the 
bonds so submitted to be deposited with it and retained until it shall have completed the action 
requested by such bondholder. 

ARTICLE 8. It is further agreed that the Trustee may at any time resign the trust by resignation 
delivered to said Railway Company, and that, in case of such resignation, or of the removal or incapacity 
of the Trustee, by reason of insolvency or other cause, the Railroad Company shall have the right to 
nominate and appoint a successor to the said office of Trustee, with the consent in writing of the owners 
of a majority of the bonds hereinbefore described ‘as secured hereby at the time outstanding and 
unpaid; but any vacancy of more than sixty days’ standing may be filled by any court having jurisdic- 


tion, on application of the outgoing Trustee, or any pcrson interested. No bond shall be required of 
any Trustees unless ordered by court for cause shown.. Upon the appointment of any successor to the 
trust by either method above meptioned, all the mortgaged or trust property shall immediately, aad 
without conveyance, vest in the new Trustee; but the outgoing Trustee shall, nevertheless, at the 
request of any person iaterested, but at the expense of the Trust, execute, acknowledge and deliver to 
the pew Trustee such deeds of conveyance or other instruments in writing as may be appropriate to 
vest of confirm ia the new Trustee the mortgaged or trust property. N 

ARTICLE 9. The Railway Company agrees at all times on request to furnish the Trustee a 
schedule showing with reasonable detail the items of the estate, property and other things covered by 
the lien hereof, or intended so to be. And the Trustee shall have power from time to time to release 
from the lien of this deed any of the property embraced or intended to be embraced hereia, and shall 
not be responsible ln any way on account of such release if the same be made on receipt of a written 
certificate from some person (selected by it with due care for the purpose) to the effect that the security 
will not thereby, in the judgment of such person be unreasonably impaired, the attendant expense being 
paid by the Railway Company. The Railway Compaay covenants and agrees that, having possession 
as aforesaid, it will diligently preserve the rights and franchises now or hereafter granted or conferred 
upon it by the laws of said State of Washington, or by the ordinances or laws of any city, town, munici- 
pality or couaty wherein its road is or shall be constructed, that, using and operating its railway tracks 
aad lines as the same are now constructed, or as the same may hereafter be constructed or extended, 
it will at all times maintain and preserve said tracks and lines, and every part thereof, together with the 
rolling stock, fixtures and appurtenances, in thorough repair, working order and condition, sad fully 
supplied with motive power and equipments; and that it will, from time to time, make all needful and 
proper repairs and replacements, so that the traffic and business of the road and of every part thereof, 
shall at all times be carried on with safety and despatch. And until default as aforesaid, the 
Ratiway Company may sell or otherwise dispose of sach rolling stock, machinery, equipments 
or other property, including real estate, as shall have become worn out or unsuited to the business of 
the Company, provided it renews the same or substitutes. therefor other property of equal or greater 
value, or invests the proceeds in equipments or property useful in the operation of the road, the 
Trustee's assent to such sale, exchange or other disposition, to be expressed in writing, All the 
renewals, or new materials and property so acquired shall thereupon be covered by and subject to this 
mortgage. The Trustee shall not be responsible in any event for its action, if based on a written 
certfficate from some persoti (selected by it with due care for the purpose) that the proposed sale, 
exchange or disposal will aot diminish the security, the expense of obtaining such certificate to be paid 
by the Railway Company. 

ARTICLE 10. The Railway Company hereby expressly covenants and agrees to pay any aad afl 
taxes, assessments and governmental charges assessed or laid upon the property hereby conveyed or 
intended 90 to be, and also to keep said premises and property at all times insured, in such eum as 
shall reasonably protect the insurable property, payable in case of loss to the Trustee as its iaterest 
may appear. In case of loss, the Trustce shall allow the insurance moncy received to be applied 
by the Railway Company toward the replacement of the property destroyed or injured, if the Railway 
Company vo requests in writing, and shall, upon such request, pay such money over to the Railway 
Company for that purpose, on receipt of proper vouchers signed by the President and Treasurer, or 
Vice-President and Treasurer, of the Railway Company, to the effect that said property has been 
replaced by new or additional plant or property costing as much as the amount of money paid over on 
sald vouchers; but if the Railway Company should not, within sixty days from the loss, request in 
writing to have the iasarance money so applied, thea it shall be invested by the Trustee in good 
securities, and fortn part of the trust property hereby conveyed, and shall, together with all interest 
and accumulations thereon, be subject to the provisions of this Indenture in like manner as he other 
property hereby conveyed, except that the possession thereof shall be held by said Trestee antil the 
secarities are disposed of according to this Indenture. 

ARTICLE 11. The Railway Company covenants and agrees to cause this mortgage of deed of 
trust to be recorded and filed both as a mortgage of real estate and of personal property, in such man- 
ner and ln such places as may be required by the laws of any State in which property now or hereafter 
embraced in this deed may be situated, so as to preserve and protect the security of the bondholders 
and the rights and remedies of the Trustee. The Railway Company also agrees hereafter, from time 
to time during the existence of this trust and mortgage, to make, execute, acknowledge and deliver 
all such further instruments and conveyances as, in the opinion of the legal counsel of the Trustee, may 
be necessary or preper to facilitate the execution of said trust, or to further secure said bonds, all of 
which additional instruments and conveyances the Railway Company agrees to keep properly filed 
and recorded. 

ARTICLE 12. The Railway Company hereby expressly reserves the right to pay and redeem said 
bonds or any of them at the expiration of five years from the date hereof, or at any time thereafter- 
wards and before maturity, by paying for every bond called, the amount of the principal thereof, and, 
in addition, four per cent (4%) premium thereon, together with all interest accrued on the same and 
unpaid at the time fixed for such redemption, provided notice thereof be given to the holder or holders 
of the called bond or bonds, printed once a week for at least four saccessive weeks in a daily newspaper 
printed and published in said City of Tacoma, and also ia some daily aewspaper printed and published 
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Trust Company has been interested as the agent 
of the T.-H. schemers a majority have been very 
much like Tacoma, Pueblo and Little Rock. 

We note in this bond agreement a phrase 
peculiarly Ooffinesque in its wording, viz., 

These bonds are subject to call at 81, 040 50 
each, and accrued interest, at or after five years 
from their date and before maturity.” 

This was a peculiar characteristic of all Mr. 
Coffin’s schemes—holding out to the purchaser 
of worthless bonds the possibility of unusual 
gains from the investment, sometimes more and 
sometimes less. The same rule was applied to all 
the issues of the Securities Company. 

It will be seen that Messrs. Schulze and Ker- 
shaw were compelled to swear that the proceeds 
of these bonds were legitimately applied. Schulze 
killed himself in April last, but Kershaw is still 
living, and we hope that both he and Byllesby 
and Coffin, may be compelled to testify before 
the court what became of the money. 

When we are through with this campaign the 
atmosphere will be clearer. 


Among the entries for the Bedford two-year- 
old plate at the Newmarket races (England) re- 
cently was Dynamo by Peter out of Electric 
Light.” The reports say that mo made 
the whole running.” That is as it should be—and 
by gracious how the dynamo did run ! ` 


in said City of New York, the first publication of notice in each case to be at least four weeks before the 
time fixed in said published notice for such redemption; and, at the expiration of such time, afl interest 
on the bonds called shall cease. But all such calls for redemption shall be made through the Trustee, 
and the numbers of the bonds to be redeemed shall be determined by said Trustee by the casting of 
lote. It is further expressly understood and agreed that if, after any bond has been called for payment 
in accordance with the foregoing provisions, the same shall got be presented to the Trustee for 
redemption om or before the day fixed therefor iw the published notice, the Railway Compaay may 
deposit with the Trustee to the credit of such bond, designated by the number thereof, a sum of moncy 
equal to the principal thereof, and, in addition, four per cent (4%) premium thereon, together with a 
sum equal to the interest accrued on the bond up to the date fixed for redemption as aforesaid and 
remaining uapaid, which deposit shall be full payment of the bond and coupons belonging thereto, as 
between the Railway Company and the holder thereof. Said deposits in the hands of the Trustee 
shall draw no interest. Thereupon and thereafterwards, such bond and the coupons thereto belonging 
shall be excluded from participation in the lien and security afforded by these presents, and the holder 
shall look for the payment of the bond and accrued interest only to the sums so deposited in the hands 
of the Trustee, and in no event to the Railway Company; but said sums so deposited shall be held by 
the Trustee to the credit of and for the payment of said bond, aed shall be paid by the Trustee to the 
holder thereof upon the presentation and delivery to it of such bond, together with all the outstanding 
- coupons thereto belonging. And upon the presentation to the Trustee, cancelled, of all said authorized 
issue of bonds and coupons which at the time shall have been issued and outstanding, or upon the 
presestation of a portion thereof canceled (all of ssid boade having been duly called for payment), and 
the deposit by the Railway Company with the Trustee of a sum of money sufficient, together with all 
amouats thes om deposit under Article 13, to pay at the rate aforesaid all of said bonds aad iaterest 
that are aot presented to the Trustee in accordance with the call therefor, the Trustee shall cancel and 
discharge this mortgage or deed of trust as fully and to the same effect as if the total issue of said 
boads and coupons had been duly paid by the Railway Company at the maturity thereof. The bonds 
called and redeemed under this Article 12, together with the coupons thereto belonging, shall be forth- 
with canceled by the Trustee, and delivered, with the coupons attached, to the Railway Company. 
ARTICLE 13. The Railway Company agrees, during each of the years specified ia the following 
schedule (said years being understood to commence on the first day of July), to pay over to the Trustee 
in cash, an amount sufficient to call (including the cost of advertising) and redeem, accordiag to the 
provisions of Article 12 hereof, the aumber of bonds of the issue hereby secured, which are set opposite 
said years respectively, that is to say: 


During 1897 to 1901 inclusive, redeem 10 bonds each year, or 50 in all. 
60 1902 to 1906 ee «6 20 a as 100 ae 
ae 3907 to 1911 e¢ ae 30 00 40 150 ee 
e 1912 to 1916 ee ee 40 se ae 200 ee 
oe 1917 to 1921 t oe 50 ee 40 250 rd 
Total, - — — — - - 750 bonds. 


The Trustee agrees, from time to time, upon receipt of the amounts deposited with it for the pur- 
posc of such redemption, forthwith to call and redeem said bonds; and all bonds so called and redeemed 
under this Article 13, shall, together with the coupons attached, be forthwith canceled by said Trustee 
and delivered to the Railway Company. The provisions of Article 12, so far as applicable, shall affect 
all bonds called for redemption under this Article 13. 

ARTICLE 14. The Railway Company covenants that, as the coupons attached to the bonds 
secured hereby mature, they shall be paid by it asd canceled; aad it is agreed that no purchase or 
sale of, or loan made of or upon, said coupons, on behalf, at the request, or with the privity of the 
Railway Company, whether before or after maturity, aad no redemption of the said coupons by any 
guarantor of the payment of the same. shall operate as keeping the said coupons alive or in force as a 
lica upoa the mortgaged premises, as against the holders of the bonds secured hereby, and of the cou- 
pona annexed thereto. 

ARTICLE 15. Any of the bonds issued hereunder may be registered, at the option of the holders, 
on the books of the Railway. Company, such registration to be noted also on the-bonds themselves. 
If registered, they shall pass only by transfer oa the books of the company, noted also on the bonds. 
But they may be discharged from registration by being so transferred to bearer, after which they shall 
pass by delivery until egain registered. Thé coupons shall in all cases be negotiable by delivery, 
whether the respective bonds themselves be registersd or not. The Railway Company agrees that it 
will at all times, so long as the bonds issued hereunder or any of them remain outstanding and unpaid, 
cause to be kept at the office of the Trustee, in said City of New York (or other place in the City of 
New York, of which due notice will be given), suitable books for the registration and transfer of sach 
bonds as may be presented for the purpose. And the Railway Company hereby constitutes and 
appoints the Trustee its bond registry and transfer agent, with all powers usual and proper in such cases. 

ARTICLE 16. The Railway Company will also, at any and all times, upon the written request of 
the Trustec, furnish to the Trustee, upon blanks provided by it for the purpose, a statement in writing 
showing accurately the Railway Company's financial condition, including in such statement especially 
an exhibit of the Company's earnings and operating expensed, given month by mouth for add during a 
period of at least a year priof to the time of making such request. 


ARTICLE 17. The term “Trustee,” as employed in this instrument, shall be taken te mean the 
Trustee hereunder for the time being, whether sald party-of the second part or its successor or successors 
in said trust. Every such Trustee shall, in all matters involving active daty or iaterfereace with the tryst, 
be entitled to-suitable indemnity against all loss, liability and expense; shall be entitled to the advice of 
counsel in all matters concerning the trust; and shall be entitled to reasonable compensation for ser- 
vices, and to-receive, on demand, all sums due it for services and expenses, which sams shall be a frst 
lien on the property hereby conveyed and all the preperty ia its hands belonging to said trust. 

ARTICLE 19. Notwithstanding anything hereinbefore cosatained, no Trustee hereunder shall ia aay 
event have any duty or responsibility as to the validity hereof, or the security hereby afforded, nor as to 
the execution, acknowledgment, recording or renewal hereof; nor (unless and until said Trustee fs called 
upon to take active measures to enforce the security by foreclosure or otherwise with due indemsity) 
as to insurance, taxes or repairs, or any other matter affecting the security; aad ia general it is aader- 
stood that, prior to being so called upon, its sole duty is confined to certifying the bonds as of the. 
series mentioned herein, and actiag as agent in the payment of coupons and in the drawing aad 
redemption of bonds. The representations and recitals herein contained are those of the Railway 
Company, aad in no sense those of the Trastee. 

ARTICLE 20. Twelve huadred and fifty of said bonds, aumbered from 1 to 1250, both iaclusive, 
amounting to one millioa two hundred and fifty thousand dollars, are to be certified and delivered by the 
Trustee forthwith on the written order of the President and Treasurer of the Railway Company, aad the 
President of the Northwest General Electric Company, of St. Paul, Minsesota. But it is hereby vader- 
stood and agreed that the remaining two hundred and fifty of said total issue of bonds, numbered froe 
1251 G 1500, both inclusive, are not to be certified by the Trustee or delivered out of its hands, except 
for paving or for building additional track and equipping the same, or for the purchase of additional 
equipment for the track already built, or for the purchase of additional rolling stock, or for making other 
extensions or additions to the property of said Railway Company, aad then oaly upos the written coa- 
sent of the Northwest General Electric Company, said extensions and additions to be owned, (at the 
time of said certification) by said Railway Company aad in practical use or operation, aad free 
any and all liens or liability, other than the lies of these presents. ; 

Conclusive evidence to the Trustee of the amount expended for paving or for the extensions aad 
additions above mentioned shall be a swora certificate of the President and Treasurer of said Railway 
Company setting forth said expenditures in detall, with copies of the vouchers covering sech 
expenditures attached thereto and forming part thereof; and upon the receipt of such cextificate, 
together with a certified copy of a resolution of the Board of Trustees of said Railway Compaay 
requesting the Trustee to certify and deliver asy of said bonds, and together also with the writtes 
consent of the Northwest General Electric Company of St. Paul, Minnesota, the Trustee shall deliver 
to the written order of the Treasurer of said Railway Company an amount,of said boads remaining 
in the hands of said Trustee equal at par. value to the cost of said paving or of said 
extensions and additions, as per said certificate, until the total amount of bonds authorized as 
hereinbefore set forth shall have been certified and delivered by said Trustee. But it is hereby agreed 
by the Railway Company that all additions to the aforesaid property that may be required to keep the 
same in as good order and condition as the same now is, shall not be made or allowed to become a basis 
for such certification and delivery of any bonds in addition to those above certified and delivered forth- 
with on the basis of the existing plant; and as said plant, now owned and hereby conveyed by the 
Railway Company, is destroyed, worn or depleted, the Railway Company agrees to replace it with 
other property of equal or greater value. 

In WITNESS WHEREOF, Said Tacoma Railway aad Motor Company has caused these presents to 
be executed in its name and behalf and under its corporate seal by Paul Schulze, its President, aad 
P. H. Kershaw, its Secretary; and said New York Guaranty and Indemnity Company has caused the 
same to be executed in its aame and behalf and under its corporate seal by 
its President, and its Secretary, the day and year first 
above written. Executed in duplicate. 


TAcomA RAILWAY AND MOTOR COMPANY, 


‘Witnesses: 
Bfeasacossescocscoosocecenoeasooso ²⁵rin ß 
JJ ³˙1 AAA E a Ta E 
New YORK GUARANTY AND INDEMNITY COMPANY, 
Witnesses: 


By JJ ?«V. 


„„ „„. era. 


STATE OF WASHINGTON. 

COUNTY OF PIERCE. pas. 

BE IT REMEMBERED, That on this day of July; A. D. 1892, before me, a notary 
public in and for said State of Washington, duly commissioned, personally appeared Paul Schulze, 
President of the Tacoma Railway and Motor Company, the corporation described ia the foregoiag 
instrument as the party of the first part thereto, who is personally well known to me, aad he, beiag by 
me duly sworn, did depose and say that he is, and at the time of the execution of said instrament 
was, the President; that P. H. Kershaw is and then was the Secretary of said Company; that he knows 
the corporate seal of said Company, and that the seal affixed to the foregoing iastrumeat as such is 
said corporate seal; that the seal was so affixed by authority of the Board of Trustees of said Compaay. 
aad that he, as President aforesaid, signed, and the said P. H..Kershaw, as Secretary aforesaid, 
attested, the said instrument by like authority; and the said Paul Schulze, President as aforesaid, 
acknowledged the execution of said instrument as the act and deed of said Tacoma Railway aad Motor 
Company for the uses and purposes therein expressed. - 

IN TESTIMONY WHEREOF, I have hereunto subscribed my name and affixed my official 
seal the day and year in this certificate first above written. l 
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Notary Public in and for the State of Washington, residing at Tacoma. 


STATE OF NEW YORK, 
City AND COUNTY or NEW YORK. } i 

BE IT REMEMBERED, That on this, day of July, A. D. 1892, before me a com- 
missioner for the State of Washington in and for the State of New York, residing in said City of New 
York, personally appeared President of the New York Guaranty and Iademaity 
Company, of the City of New York, the corporation described in the foregoing instrument as the party 
of the second part thereto, and who is personally well known to me, and he, being by me daly sworn, 
did depose and say that he is, and at the time of the execution of said instrument was, the President, 
and that ; is, and then was, the Secretary of said Company; that he koows 
the corporate seal of said Company, and that the seal-affixed to the foregoing instrument as sach is said 
corporate seal; that the said seal was so affixed by due authority of the Board of Directors of said 
Company, and that he, as President aforesaid, signed, and the said as Secretary 
aforesaid, attested the said instrument by like authority; and the said 
President as aforesaid, acknowledged the execution of said instrument as the act and deed of said New 
York Goaranty and Indemnity Company for the uses aad purposes therein expressed. 

IN WITNESS WHEREOF, I have hereyato subscribed, my name and affixed my official seal the 
day and year in this certificate first above written. 
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Commissioner for the State of Washington in the State of New York. 
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ATTEMPTED ELEVATOR MONOPOLY. 


Questionable Business Methods of a Quasi 
Trust by which it is Hoped to Drive the 
Electric Elevator Out of the Market. 


ELEOCTRIOITY, ever alive to the interests of its 
constituents, has unearthed another plot to ruin 
a portion of their business, and true to its tradi- 
tions makes herewith a complete exposé of the 
same. 

By way of introduction it is necessary to go a 
little way back into history. 

Before the complete development of the elec- 
trio motor to its present perfection, the increas- 
ing demand forzelevator service in all modern 
buildings created a lively competition among 
those engaged in the construction and installa- 
tion of this class of goods. The profits result- 
ing from this business were large and this at- 
tracted others into the business until it was 
feared that with the increased competition 
these profits would disappear. Up to this 
time practically all of the mennfacturers em- 
ployed either one or the other of three general 
types of hydraulic lift, which in their hands had 
reached a perfection of development leaving 
little room for further progress. But these 
types of hydraulic lift were not patentable and 
the various manufacturers had to rely moreupon 
business prestige and acumen than upon the 
detail patents which they were enabled to 
procure. 

New comers into the business labored under 
the disadvantage of being less widely known to 
the public, but by installing first-class apparatus 
at a moderate and sufficient profit, bid fair to 
cut a wide swath in the business of the older 
companies. The latter to protect themselves 
got together and formed an alliance by which it 
was hoped not only to maintain the old: prices 
but to drive out competition, no matter how 
honest or meritorious it might be, from those 
who were threatening their supremacy. 

The companies thus bound together were : 

The Crane, of Chicago, and its purchased oom- 
pany, the Hale. 

The Otis, of New York, of which Mr. Crane is 
a prominent stockholder. 

The Whittier, of Boston, largely controlled 
through the last two; and 

The Stokes & Parrish, of Philadelphia. 

To prevent competition amongst themselves 
these companies divided up the country into five 
districts in each of which one of the five compa- 
nies was to hold undisputed sway. Each would 
bid in the others’ territory, however, but not 80 
low as to take (the eontract from the owner of 
that territory. Thus if a Chicago man asked 
bids from the Otis Company he was sure to find 
the latter underbid by the Crane, whereas if a 
New Yorker asked bids in Chicago for the same 
thing, he would find the Otis Company the low- 
est bidder. But how was this managed? It was 
managed in this way—all of the bids for allof the 
companies were made out by the same party, 
and that party had his headquarters in New York 
City in the offices of the Otis Company. All 
being prepared by the same deft hand, there was 
no likelihood of conflict between bids. 

With the advent of electric wires in our streets 
which could be conveniently tapped on short 


notice in almost every business street of our 


large cities, and with the general installation of 
isolated electric lighting plants in all large mod- 
ern business blocks, a new competitor threatened 
the supremacy of the big five. It will be under- 
stood that all of those in the combine made 
hydraulic elevators of nearly equal merit—for 
this was practically admitted by the big five— 
else why the combination? Besides these five, 
Messrs. Morse, Williams, McAdams & Court- 
right, in Philadelphia; Graves, in Rochester; 
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the Standard, founded by members of Mr. 
Crane’s family and former employees of his com- 
pany; Eaton & Prince, and Winslow Brothers, 
of Chicago, together with some other smaller 
concerns, were making elevators on the hydraulic 
system of equal merit and all so nearly realizing 
the highest attainments of the art that little im- 
provement seemed possible. 

There was at least one serious defect in all 
hydraulic systems which seems inherent in the 
method, viz., that the power required to operate 
an elevator by hydraulic means will not adapt 
itself to the load. It required exactly as much 
power to raise the cab empty as it did to raise it 
with its maximum load. This was a most serious 
defect from the economic standpoint, and while 
many intelligent attempts to remedy it have been 
made, none have succeeded tothis day. The 
one characteristic of the electric motor that has 
done more to bring it into popular favor than 
anything else is that it does adapt itself to its 
load, and consumes energy only in exact propor- 
tion to the requirements. It required no inven- 
tion to substitute the electric motor for the hy- 
draulic appliances, or for the steam engine and 
gears for steam driven elevators, and thereby was 
gained the decided advantage that the power re- 
quired was strictly proportional to the load. 

Here was a competitor which in its broadest 
application could not be controlled by the ele- 
vator trust or any one else. The trust secured 
detail patents for electric elevators, but none of 
these were broad enough to shut out successful 
competition. They therefore resorted to busi- 
ness methods such ss would not be tolerated 
in Baxter street. 

Practically all of the electric elevators of to- 
day, with the exception of the Sprague-Pratt 
machine, which is unique, consist of the old 
Tuft steam screw elevator with the steam 
cylinders and reversing valve replaced by an 
electric motor and reversing controller. This 
old-style elevator is now public property and the 
substitution of an electric motor for a steam 
engine is not a patentable idea. There remains 
then scarcely more than the controlling devices 
upon which patents can be granted. Upon 
these much ingenuity has been expended and in 
these is found the chief differences in the elec- 
tric elevators now on the market. 

The variety of waysin which an electric ele- 
vator can be controlled is so great that in the 
present state of the art it is impossible to con- 
trol them all. 

The trust, realizing this and also the formida- 
ble competition resulting from the new agency, 
resorted to the following methods: 

The A. B. See Manufacturing Company shortly 
after they began to manufacture electric eleva- 

‘tors heard that the Otis Company was secretly 
warning inquirers after elevators against buying 
from them as they were going to sue them for an 
infringement of patent. This disreputable busi- 
ness method was continued for some time with 
customers, but the fact of alleged infringement 
was never made known to the See Manufacturing 
Company. Mr. See finally demanded of Mr. 
Norton P. Otis, president of the Otis Company, to 
know upon what they based their charge of in- 
fringement. Mr. Otis, although still using this 
threat of suit for infringement as a club to force 
customers his way, declined to give Mr. See any 
satisfaction in regard to his inquiry. Not long 
after this incident the Otis Company served 
notice of a suit on one of See’s customers—and 
this without notice to the See Manufacturing 
Company. The customer not being familiar 
with the law paid little attention to the notice of 
suit and the Otis Company would have taken 
judgment by default had not the A. B. See Com- 
pany gotten wind of the matter just in time to 
assume the defense. Here was a very clear cas 


297 


of attempting to get judgment by stealth, but it 
was happily foiled. The patent upon which suit 
was brought was one granted to S. 8. Wheeler, 
which covered devices which the A. B. See Com- 
pany did not use at all. The features covered by 
the patent were well known ten years before the 
date of the patent, and no one who has looked 
into the matter believes that the patent would 
hold if tested before the courts. However, since 
the A. B. See Company did not use the device or 
ideas of Mr. Wheeler’s patent it matters not 
whether that patent is valid or not. 

Prof. Anthony in discussing this suit in 1894, 
concludes that there could be but one issue, and 
that in Mr. See’s favor, on the following 
grounds : 

Ist. The elements of the combination claimed 
in the patent are all old, and combining them in- 
volved no invention. 

2d. The combination claimed is itself old. 

3d. The A. B. See Company does not use the 
combination. 

In other words, the Otis Company had endeav- 
ored to break up a competitor’s business, first by 
warning purchasers not to purchase his goods be- 
cause of an alleged infringement ; second, when 
confronted by the competitor himself, the Otis 
Company refused to state wherein he infringed ; 
third as a pretext for carrying out a threat the 
Otis Company did bring suit—not against the in- 
fringer as it would have done had its_desire been 
to establish infringement, but unbeknown to the 
real infringer, against one of his customers whose 
interests in the alleged infringement were so 
slight that he could not be expected to make any 
hght. The object of this becomes doubly clear 
when we study the patent on which the Otis 
Company sued. It was clearly to produce a 
moral effect upon the trade—to bulldoze it into 
buying trust elevators and to break up an honest 
competitor’s business. l 

When Mr. Otis took the necessary oath to be- 
gin this suit he was either mentally irresponsible 
for what he did or he was lamentably ignorant 
of the responsibilities involved. There is no es- 
cape from one or the other of these conclu- 
sions.. This is not an isolated case of the 
dirty work of the Oris Company. Against an- 
other firm that has been in business in New Tork 

‘ity for 25 years—a firm that is justly respected 
for high class work and business integrity—it 
brought three suits for infringement, in pursu- 
ance of its tactics. 

Nothing came of these suits either, nor could 
any thing have been expected to result from them 
as a result of trial. The intention evidently was 
to frighten the competitor out. Fortunately this 
competitor had too much backbone to be fright- 
ened out—it contested the suits and won. 

Those unfamiliar with the elevator business 
cannot well understand bow such a policy can 
hope to succeed. It will be clearer, however, 
when it is understood that for years the Otis 
Company has been considered so strong finan- 
cially that it was thought to be almost suicidal in 
a smaller concern to measure strength with it in 
lawsuite. It was generally conceded that the 
Otis Company in pursuance of its rule or ruin 
policy would exhaust the resources of any 
smaller concern daring to come into open rebel. 
lion to its sway by overwhelming it with law- 
suite which it would be unable to defend. 

Other companies besides the A. B. See Com- 
pany—in fact, almost every competitor in the 
market, whether manufacturers of hydraulic or 
electric elevators, or both—have found that in 
almost every instance where they have presented 
estimates for elevators the intended purchasers 
had been warned by the Otis Company not to 
purchase lest they be seriously troubled by a 
suit for infringement. In the case of the A. B. 
See Company, it appears that the only ground 
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for suit by the Otis Company was their claim 
that they possessed the exclusive right to use a 
shunt wound electric motor in connection with 
anelevator. But this company bas not confined 
its peculiar business methods to electrical com- 
petitors, They have treated nearly all competi- 
tors alike—their general method being first to 
threaten the customers of their competitors with 
suit, and then having exhausted the moral effect 
of this, to actually bring suit, usually upon some 
untenable ground, and keep this pending suit 
hanging over them as long as it was possible to 
do so without bringing it to trial, using it in the 
meantime as a most effective weapon against 
those who dared to enter the field which the 
Otis Company seem to think has been pre- 
empted entirely for their benefit. 

While the favorite method employed by the 
Otis Company and the Elevator Trust has been 
the disreputable one to threaten intending 
customers of their competitors with suit for in- 
fringement, this has not been their only method. 
They have in some cases endeavored to steal the 
contract from a competitor even after ithad been 
awarded. One of the most noteworthy illustra- 
tions of this occurred at Minneapolis recently. 
Bids for the equipment of the Minneapolis City 
Hall and Court House with elevators were opened 
on Feb. 19, 1895. There were fourteen altogether 
and the award was finally made to the Sprague 
Company for its electric elevators for the first 
section on a vote of 8 to 1. 

Pending settlement of the details of the con- 
tract an injunction was issued against the com- 
mission, nominally on the application of a tax- 
payer,” but really at the instigation of the Crane 
Co., to prevent the signing of the contract with 
the Sprague Co. 

In support of the application for the injuno- 
t on, affidavits from the following people were 
submitted : | 

Norton P. Otis, president of the Otis Elevator 
Company. 

Wm. E. Hale. former president of the Hale 
Elevator Co. 

Thomas E. Brown, consulting engineer of the 
Otis Co. 

George K. Reynolds, chief engineer of the 
Crane Elevator Co. 

Thomas M. McGuire, consulting engineer of 
the commission and agent for supplies of the 
Crane Co. 

Frank Elmer Herdman, electrical engineer of 
the Crane Oo. 

Frederick H. Prince, president of the Eaton & 
Prince Elevator Co. 

Charles N. Coen, former general manager of 
the Hale Elevator Co., now salesman of the 
Crane Co. 

Wm. H. Coen, vice-president and general 
manager of the Crane Elevator Co. 

S. G. Cook, who is operating Crane elevators. 

J. O. Freeman, J. Hutchinson and Albert 
Stevenson, all three being represented as chief 
engineers of the Owings Building, Chicago, like- 
wise using Orane elevators. 

In spite of this array of hydraulic interests the 
injunction was dissolved, although four days 
were granted for additional affidavits. The filing 
of such additional affidavits was abandoned, but 
the Crane Co. presented instead another bid for 
which they requested consideration, making the 
‘most astounding claims. 

These latter statements of the Crane Co. were 
submitted to Mr. Wm. De La Barre, hydraulic 
engineer of the Minneapolis Milling Co., for an 
independent expression, and a copy of his reply 
is given below: 


William De La Barre, Engineer of the Minneapolis Milling 
Company. 
Dear Sir: The Construction Committee of the Court 
House and City Hall Commission has instructed me to ask 
you fora written opinion concerning the proposition of 
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the Crane Elevator Company to run an elevator with 71 
horse-power to an altitude of 96 feet 3 inches on a one- 
minute schedule, the machine being adjusted to carry 
8,600 pounds live load. Is the test they propose such a one 
as you would recommend as a basis to compute the cost 
of operating expenses in actual service, or is ita mere 
trick intended to hide the exact truth? In addition to 
this, will you kindly answer the following questions: 

First—Can a hydraulic elevator in actual everyday 
service do as much work with 735 horse-power of energy 
as an electric elevator can with 40 horse-power, the efl- 
ciency of the electric machines being as great or greater 
than hydraulic? l 

Second—How much more could the county afford to 
pay for six Winslow elevators with Reidler pumps than 
for six Crane elevators with pumps listed in their bid at 
$16,780, computations of running expenses in each caseto 
be based on pounds of steam per horse-power given 1n 
their schedules, the machines being adjusted to carry 
8,600 pounds live load, with 800 pounds underbalanced car 
and sixty per cent. efficiency, making the round trip of 
ninety-six feet in one minute, ten hours per day and 315 
days in the year, eight pounds of water toone pound of 
Youghiogheny coal at $4 per ton of 2,000 pounds, and inter- 
est for the investment at 44 per cent.? - 

Third—How much more could the county afford to pay 
for electric elevators than for the six Crane elevators in 
question, using same figures, excepting to take into con- 
sideration the fact that electric elevators use power only 
in proportion to the load carried, on an average six pas- 
sengers a trip, and using thirty-five pounds of steam per 
horse-power? 

To these queries Mr. De La Barre responded 
in writing as follows: 

Oliver T. Erickson. 

Dear Sir: In reply to your written request of March 
22, 1895, with reference to the proposition of the Crane 
Elevator Company and others, permit me to state that I 
have examined the papers submitted to me, and, assum- 
ing the figures and facts given therein to be correct, I 
would say that I should not regard the test proposed by 
the Crane Elevator Company convincing or conclusive 
with regard to the operating expenses during actual 
service. 


The answer to your second question is $13,555 for each 


elevator, or $81,818.66 for six elevators, assuming each of 
them to work under identical conditions. 

The answer to your third question Is $14,454.66 for each 
elevator, or $98,722.96 for six elevators, assuming each to 
work under identical conditions This is on the basis of 
seventy per cent. efficiency for the electric motors. 


The Hydraulic Elevator Trust, it seems, has a 
strong ally in the Henry R. Worthington Co., 
manufacturers of hydraulic pumps used in eleva- 
tor service. 
Electric Elevator Co. at Minneapolis, the Trust 
called upon this ally for assistance, and it was 
rendered by an agent of the Wo thington Co., 
who, in behalf of the Crane Co., stated among 
other things that an electric system would require 
eight times the coal of a hydraulic system. 

This was communicated in a letter signed 
Henry R. Worthington Co., by B. F. Slooum.” 
Upon this becoming known to the Sprague Co., 


the following correspondence ensued : 
l New York, November 27, 1894. 
Henry R. Worthington Co., 86 Liberty street, City. 
Gentlemen: We beg to enclose ‘you a copy of a letter 
signed Henry R. Worthington Co., by B. F. Slocum,” pre- 
sented to the Board of County Commissioners, Court, 
House and City Hall Building, Minneapolis, Minn., at the 
recent opening of the bids for elevators. In view of the 
remarkable statements made in this report, not alone with 
regard to the Worthington apparatus, but relating to the 
electric elevator as manufactured by this company, we 
beg to inquire whether the statements therein contained 
are endorsed by you, or are made on the responsibility of 
Mr. Slocum. Very truly yours, 
SPRAGUE ELECTRIC ELEVATOR COMPANY, 
(Signed) By FRANK J. SPRAGUE, Vice-President. 
They replied as follows: 
Brooklyn, N. Y., November 80, 1894. 
Sprague Electric Elevator Company, 258 Broadway, New 
York City. 


Gentlemen: We have read the communication sent us 


under cover of your favor of the 27th inst., aud fail to see 
on what grounds you assume to cross-question us COR- 
cerning its contents. Inthe absence of any direct state- 
ment in it, your assumption that your elevator is the one 
referred to by our salesman may or may not be correct. 

It seems to usthat, if there is any question as to the 
correctness of the calculations, it should properly be 
raised by the County Commissioners, to whom thecom- 
munication is addressed, and that no good can come to any 
of the parties interested in this particular case by trans- 
terring the discussion from Minneapolis here. Yours truly 

HENRY R. WORTHINGTON, 


(Signed) CHARLES C. WORTHINGTON, President 


In the fight against the Sprague - 
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This letter so palpably begged the question 


tbat Mr. Sprague wrote as follows : 


December 1,18%. 
Charles C. Worthington, Esq., 


President Henry R. Worthington Co., Brooklyn, N. Y. 
Dear Sir: We have your letter of November 3, in reply 
to ours of the 27th ultimo. We regret that you should 
evade the issue raised in our letter. Under the circum. 
stances we have every ground “ to assume to cross-ques- 
tion you.” The copy of the communication sent to you, 
signed by your Mr. Slocum, purported to present two 
sides of the elevator question—one the advantages of the 
hydraulic depending upon Worthington apparatus, the 
other the disadvantages of the electric 

You must be well aware thattbe questions which have 
arisen at Minneapolis are not between the Sprague-Pratt 
and any other electric elevator, but directly and simply 
between two typical systems, with one of which you are 
somewhat closely identified, and of the other of which we 
happen to be the representatives. 

We shall not discuss here the correctness of the state- 
ments made so far as they relate to hydraulic elevators in 
general, or the Worthington pump in particular—that we 
shall take up in due time: but, so far as the statements 
made relate directly or by Inference to the electric eleva- 
tor built by this company, they are in a large measure un- 
true and misleading, and we have every right to require 
the principal either to indorse the statements of a subor- 
dinate or correct them. 

It may be, as you say, that no good can come to an) of 
the parties interested in this particular case by transfer - 


ring the discussion from Minneapolls here,” if by “any i 


the parties ” you mean the hydraulic interesta We quite 
coincide with,this view. 

In spite of your diffidence we are still constralned to 
ask, Without entering into any discussion of your repre- 
sentative’s communication, whether the Sprague-Pratt 
electric elevator was the one referred to in that communi- 
cation. That question, at least, is simple enough 

Yours truly, 
SPRAGUE ELECTRIC ELEVATOR COMPANY, 
(Signed) By FRANK J. SPRAGUE, Vice-President. 


No reply has been received as yet to this last 
letter. 

Mr. George K. Reynolds, the engineer of the 
Crane Company, had also been making a num- 
ber of remarkable statements ‘calculated to in- 
jure the Sprague Company, and to him Mr. 
Sprague addressed the following : 


New York, November 28, 1891. 
George K. Reynolds, Esq., Consulting Engineer, Crane 
Elevator Co., Chicago, III. 

Dear Sir: We understand that at a meeting before the 
Commissioners of the Court House and City Hall Building. 
Minneapolis, Minn., you recently made the statement 
that the screws of the Postal Telegraph elevators had 
worn out and had been replaced, and that we carried 
spare screws to replace such as were liable to give out. 

We wish to know if this version of your statements 15 
correct, and if you, over your signature as the represen- 
tative of the Crane Elevator Company, will put those 
statements in writing. Very truly yours, 

SPRAGUE ELECTRIC ELEVATOR COMPANY, 
(Signed) By FRANK J. SPRAGUE, Vice-President. 


To this also no reply was received. 

Later, when the commission visited New 
York, the statements of Norton P. Otis, the 
president of the Otis Elevator Company, and his 
agents were of such a character that the Sprague 
Company was constrained to send another regis- 
tered letter as follows: 

January %, 1845 
Norton P. Otis, Esq., Otis Elevator Company, New York 
City. 

Dear Sir: You have {recently made a statement to the 
effect that the screws of the Postal Telegraph elevators 
have been several times worn out and replaced. I believe 
it is my right to ask if that statement is made on hearsay, 
and, if so, your authority: or if it is made on your per- 
sonal responsibility. l 

If the former is the case, it is not your privilege to re- 
peat it without your personal knowledge and if the latter. 
then I have to ask if you will state in writing, over your 
signature, either personally or as an officer of the Otis 
Elevator Company, that any screw in the Postal Tele- 
graph plant has ever worn out, or that any screw for that 
purpose has ever been replaced. Frankly, I wish to place 
the responsibility for that sort of statement where It 


belongs. Yours truly, 
(Signed) FRANK J. SPRAGUE, Vice-President. 


The above merely shows one phase of the meth- 
ods employed by the Trust to defeat honorable 
competition. The particular animus which led 
to the employment of these methods exists still 
and is indicated by the fact that the Sprague and 
the Crane companies had had a somewhat im- 
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portant contest and the latter had been defeated 
in the award of a contract for fifteen ele vators in 
the Parrot Building, San Francisco, so that it 
came to be commonly reported in Minneapolis 
that the Sprague Company must be defeated 
there, no matter what it cost, for the Orane 
Company realized that, should the Sav Francisco 
decision be followed by another similar one, 
their power in the Northwest would be broken, 
and they could well afford to put elevators in the 
Court House for nothing to prevent such a blow 
to their prestige. 

But notwithstanding these underhand methods 
the award was made to the Sprague Company by 
a vote of 8 to 1 of the commissioners. The dis- 
senting commissioner was Mr. Jobn De Laittre, 
and hein defence of his position made the fol- 
lowing written statement : 


That the first cost of an electric plant for the 
entire Paling would be at least $40,000 more 
thana hydraulic, 

That it is easy of demonstration that the ope- 
rating expenses and fuel bills would be more 
than doubled by the use of the electric system. 

That he is fully aware of the powerful influence 
of the Sprague- Pratt Company in Minneapolis 
and of their intimate relations with the Postal 
and North American Telegraph Companies. 

That the amount of the Sprague Company’s 
bid for electric elevators, covering electric gen- 
erators and engines, using a total of 160-horse 
power for the four elevators, is $29,875. 

That the bid of the Crane Company for the 
highest type of hydraulic elevators, using triple- 
expansion pumps and using 80-horse power for 
the four elevators, is $17,480. 

That the power required by the four Sprague 
elevators is five and a third times that of the four 
Crane elevators. 

That the total cost of 12 elevators of the 
‘“‘Sprague-Pratt” type, including generators and 
engines, would be $85,125, and it would require 
two 250-horse power engines to operate the 
cl required by the Sprague-Pratt“ ma- 


chines. 

That the total cost of a like number of the best 
type of Orane elevators would be $83,760, and 
a at it would require 90-horse power to operate 

em. 

That the excess of the cost of the Sprague 
electric elevators over the Crane elevators would 
be $51,365. 

Tuat twelve Sprigue- Pratt“ elevators will re- 
quire an average of 480 electr c horse power at 
an aunual co tof $11,520, whereas twelve hydraul' e 
elevators will requ re an average of 90-hurae 
power at an actual cost of $8,240. 

Each and every statement thus epitomized is 
false. There is absolutely not one single ex. 
ception. The statements are n >t only false, but 
there is not in the bids which were presented to 
the commission any excuse for the presentation 
of them. 

Mr. Sprague in replying to these statements 
says: 

In my letter of transmittal of February 14th, 
which was certainly opeu for Mr. De Laittre’s 
inspection, and from wh:ch he had no busin: ss 
to make a garbled extract, I stated that the gen- 
trating plant should consist of two dynamos of 
80 kilowatts capacity eacb, one of which would 
be ample for the operation of the four elevators 
under actually normal conditions; that two would 
enable six loaded cars to be sin. ultaneously 
hois ed under the full load, a condition, how- 
ever, which under normal practice wou d never 
occur; and that these same two units would sup- 
ply the current necessary for operating the en- 
tire plant of twelve elevators under their normal 
conditions of service. 

It should be further borne in mind that the dy- 
namo and engine plant proposed was not merely to 
take oare of the average load, but to provide for 
those extreme conditions which arise by the 
combination of movements of elevators, and that 
the average demand would not exceed one-half 
the capacity of the dynamo plant. 

The maximum engine power provided, instead 
of being two 250-horse power engines, would be 
two 120-horse power engines. 

The average electrical power used would be 
4-horse power hours per car mile of travel. 

With twelve elevators on a regular ‘service of 
forty round trips per hour, the loads which will 
obtam in practice are such that the average elec- 
trical horse power delivered to the entire battery 
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will be about 72-horse power instead of 480; that 
is, less than one-sixth of Expert” Du Laittre’s 
estima! e. 

Inst ad of 90-horse power delivered to the 
water column of tbe hydraulic elevators, there 
would be abu nt 150-horse power required under 
exactly eq al mileage and service. 

Th reis a radical difference between byd: aulie 
and e'ectr cel vators in that hydraalic elevat rs 
arc p:essured for the maximum load which they 
must be able to carry, and use for every foot of 
travel th ame amonnt of water independent of 
the load, wh l- the electric elevator t kes advan- 
tage of the falling off of actual duty aud uses 
power in proportion to the actual comb ned fric- 
tiou and live loads. 

‘Instead of $17.48) being the Crave bid, in- 
cluding triple xpausion pumps for high pressure 
service, the bid. takeu from the list published in 
the Times of Feb uary 19, was 9236, 2 1, $3.781 
more than was sta ed by Mr. De Laittr-, and the 
total cost of the Crane high pressure service 
with trip'e-expausion pumps would be $42.54 
instead o! $83 7.0. 

It must be borne in mind, however, that, while 
the e ectric plaut has the street fur rererve in 
care of the fai ure of an engine or dynamo (and 
under couditions of very «Jack rervice, as at night 
or on Sundays and holt. ays, such street reserve 
can be most advantag ously used, saving both in 
power-operating expenses and in attendance), 
there is no need to put in an addi ional dynamo 
and engine. It wo ild beabs lute folly, however, 
to put iu a bydraulic plant witbout a re erve 


pump. 
If any Crane bid bad b:en accepted it would 
probably have be'n for te highest-priced 


apparatus. andi should have inc uded a reserve 
pump, so th:t the co-t. to say nothing of thos: 
extra: which the insta la ion of bydraulic ele- 
vators at some distant future could | ave easily 
added, would lave been about £46,525. 

The Sprague Com nany's b d tor the four ele- 
vators, exclud ng eng nes and dynamos, was 
$i 9,925. 

Its lowest bid, under which they have stood 
ready all along to equip the plant, incliding the 
necessa: y dynamo, was $22 1:0, and, with the 
necessary compound engine of the highest ty e, 
woul be $24,100, ius'ead of 820,875. 

The company’s b d for the four elevators, in- 
olnding the necessary dynamos to operate the 


‘twelve elevators under the conditions of actual 


service, was $24,485, and, with the best type of 
compound engines to operat; them, $28,275, in- 
stead of $29,875. 

The total bidof the Sprague Company for the 
twelve elevators, with engines and dynamos, is 
el „ instead of $85,125, or a difference of 

17,250. 

Again, deducting from the De Laittre state- 
ment the cost of our eigbt extra mach'nes, our 
first cost, according to De Laittre, for the four 
elevators with engines and dynamos, would | ave 
b: en $45,525, instead of the actual bid of $28,275. 

According to this same expert estimate of the 
cost per horse power per month for he genera- 
tion of ele ctric or hydraulic power which I am 
perfectly frank to say is low--since we wil] use 
an averag: of 72-horse power, as absolutely 
metered, against 480-horse power, the cost per 
year woult be $1,728, instead of $11,520, a 
difference of $9,792, while the hydraulic cost 
wou'd be $5,400 as against $3,240. 

These statements, so far as absolute costs are 
o noerned, are both absurd, the cost of power 
be ng under the t-uth in ei her case, but the 
ratios which I have g ven are correct, and will 
aff-ct both plants alike. 

Referring now to the bids of the Sprague and 
the Crane and the Winslow companies for ap- 
paratus as it would ncessarily have to be com- 
pleted, there isan actual diff rence between the 
Spregue and the Crane companies of $21,850, in- 
stead of $51,865, or $30,015 less than stated by 
Mr. De Laittre, and there is an excess of the 
Sprague Company over the Winslow Brothers’ 
bid of about $7,875, the difference between the 
Crane and the Winslow estimate fairly represent- 
ing the amount which the Crane Company were 
willing to sink to carry this contract in their 
favor as against the Sprague Company. 

In order to make the preceding statements 
clear we have arranged them in tabulated, form 
giving the facts, the De Laittre statements, and 
the differences, as follows: 

Cost of 4 Sprague-Pratt electric elevators, with 


necessary dynamo to operate them.............. $22.180 
De Laittre’s statemente . ees ` 25,575 
Dieren... $3,395 

Cost of same with best type compound engine.... $24,100 
De Laittre’s statement. 29,875 
$5,775 


Hire 
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Cost of 4 Sprague-Pratt electric elevators, with 

compound engines and dynamos necessary to 
operate the 12 elevators in regular service...... $28,275 

De Laittre’s statement, being his total of $85,125 
less the cost of the 8 machines 525 
Difference..........rsoesesserosseososcsse 17,250 

Total cost of 13 Sprague-Pratt electric elevators, 

with multipolar generators and compound en- 
ines c a ae tara era $67 875 
De Laittre’s statement... 3 85,125 
Difference Seesen $17,250 

Cost of 4 Crane high-pressure elevators, with pip- 

ing and pumps for operating 12 elevators, but 
without reserve 28.281 
De Laittre’s statemenn ee cecncccees 17,480 
DIM OPON OG. e sews sce $8,781 

Total cost of Crane high-pressure plant, with best 
pumps, without reservęeuꝶumunnn nn. 942.541 
De Laittre's statemenne 88.760 
Differen ess 2 $8,781 

Total cost of Crane plant, including reserve pump, 
/// eae a mdr ae aaah ees $46,525 
De Laittre's statement cee ecse 83.760 
Difference..........ssoessesess  sesseso $12,765 

Cost of 4 Winslow Brothers elevators, with piping 
for high-duty machines, without reserve........ $34,160 
Total cost for 12 Winslow elevators, no reserve... 56.160 


Total cost Winslow elevators, with reserve, about 60,000 
Average electrical h. p. to operate 4 Sprague-Pratt 


electric elevators on actual service.............. 18 h. p. 
De Laittre’s statemennnnů 4 160 *“ 
DIM GTONCO si iis saseseis ccs Vids iniia 142 h. p. 
Average power in water column required to oper- 
ate 4 Crane hydraulic elevatorꝶsass . 60 h. p. 
De Laittre's statemen . ceenes 930 
Difference . 00 h. p. 
Maximum engine-r ated h. p. provided to operate 
the complete Sprague plante.. 240 h. p 
De Laittre’s statemennWnmmti N „ 5800 
Differe neee Ä 260 h. p. 


Average electrical h. p. required to operate the 
cone Sprague plant on normal service, as 


metered... ....ssssosssss Mo oces . . 72h. p. 
De Lal ttre's statemenn e 480 
Difference 408 h. p. 
Average steam h. p. required to operate the 
Sprague plant AE E A E E 125 h. p. 
De Laittre’s statementtete . 500 
Difference. 875 h. p. 


Average power in water column required to oper- 
ate 12 Crane hydraulic elevators, like duty . 150 h. p. 
De Lalttre's statement.............- r 90 


% %R „ „%%% %„%„ % „„ „„ „ „„ „„ „ e 


same water evaporation, at least. seese. 
W of Sprague- Pratt plant over Winslow 
ethehh,!,!, 8 


(CV ] ˙ . ase Sees eee aes $21 ,850 
De Laittre's statement e . 51.385 
Difference. . . . $80,015 


We could go on multiplying instances of sim- 
ilar methods of business encountered by every 
one not. in the Trust, but the above will doubtless 
be sufficient to indicate the dishonorable methods 
which have for years characterized the Otis Co. 
and its allies, the other members of the Elevator 
Trust. These methods have been employed 
against those not building electric elevators as 
well as against those who do. We are only 
specially concerned because of the attempts to 
drive one of the most promising branches of 
electrical development from the field, but we 
have the interest that all honorable people have 
in seeing dirty and!dishonest methods banished, 
and are among those who believe that the Otis 
Co. and its allies have put themselves without the 
pale of association with honorable business men 
whether electrical or non-electrical. 


An Application of Electricity to the Bleach- 
ing of Oils and Fats. 


It has recently been claimed that oils and fats 
may not only be bleached but sweetened and 
purified generally by treating them with an elec- 
tric current. The system upon which thie is 
effected is as follows: There is a tank divided in- 
to two parts by me ins of a porous partition; in 
one of the compartments thus formed is placed a 
solution of common salt at 8° Twaddell strength, 
and immersed in this solution is a carbon elec- 
trode. In the other compartment there is n mix 
tare of the oil or fat with a similar salt solution, 
and immersed in the mixture is a copper elec- 
trode. A continuous electric current is then 
generated by means of a dynamo, the oil and 
salt solution being agitated by mechanical means 
at the same time. 
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A. I. E. E. 


NIAGARA FALLS MEETING. 


Preliminary Programme. 


The General Meeting of the American Institute 
of Electrical Engineers will be held at the Cat- 
aract House, Niagara Falls, N. Y., beginning on 
Tuesday, June 25, at 10 a.m. and continuing 
four days. The following papers will be pre- 
sented : 

1. The Substitution of Electricity for Steam 
in Railway Practice” (inaugural address), by 
the President, Dr. Louis Duncan, of Baltimore. 

3. Properties of Fuse Metals When Sub- 
jected to Short Circuits,“ by Walter E. Harring- 
ton, of Camden, N. J. 

3. Location of Grounda in Armatures, Fields, 
etc. ,” by Clarence E. Gifford, of Jamestown, N.Y. 

4. Some Features of Alternating Current 
Systems,” by Chas. P. Steinmetz, of Schenec- 
tady, N. Y. l 

5. Theory of General Alternating Current 
Transformer.” by Chas. P. Steinmetz, of Sche- 
nectady, N. Y. 

6. Compounding Dynamos by Armature Re- 
action,” by Elihu Thomson, of Lynn, Mass. 

7. Existing Commercial Applioations of Elec- 
trical Power from Niagara Falls,” by W. L. R 
Emmet, of Sohenectady, N. Y. 

8. Alternating Current Curves,” by Dr. C. 
E. Emery, of New York. 

9. “Electric Power in Factories,” by Prof. 
Francis B. Crocker. Messrs. Benedikt and 
Ormsbee, of New York. 

10. ‘‘Some Observations on a Direct Con- 
nected 300-Kilowatt Monocyclic Alternator,” by 
Profs. Dugald C. Jackson and S. B. Forten- 
baugh, of Madison, Wis. 

11. “On Mechanical Models of the Electric 
Current,” by Prof. Brown Ayres, of New Or- 
leans, La. 

12. On the Cause of Death in Electric 
Rae by Albert M. Bleile, M. D., of Colum- 

us, U. l 

13. ‘‘Long-Distance Power Transmission at 
10.000 Volts” (the Pomona plant), by George 
Herbert Winslow, of Pitteburg. 

14. Notes on the Reconstruction of a Small 
Central Station Plant,” by Franklin Leonard 
Pope, of Great Barrington, Mass. 

15. On Rating the Performance of Electric 
Power Plants and Transmission of Varying 
Loads,” by Prof. Wm. 8. Aldrich, of Morgan- 
town, W Va. 

16. “ Work of the Westinghouse Electric and 
Manufacturing Company for the Cataract Con- 
struction Company of New York,” by L. B. 
Stillwell, of Pittsburg. 

Among the objects of engineering interest which 
it is proposed to visit are the new works of the 
Niagara Falls Power Company, the Niagara Falls 
Park and River Railway on the Canadian side, 
the aluminum plant of the Pittsburg Reduction 
Company, the plant of the Carborundum Com- 
pany, the central station of the Niagara Falls and 
Buffalo Electric Light and Power Company. 

TRANSPORTATION. 

The Convention rate of one and one-third fare 
for the trip bas been granted by the Trunk Line 
Association, corditional upon an attendance of 
100 members and guests. 

.Wherever the number warrants arrangements 
will be made for a special car. From New York 
City the following trains and routes are sug- 
gested : 

New York Central, 1 P. u., June 24, single fare.... $9.25 

West Shore, 6 P. M., June 24, single fare 

Lehigh Valley, 6 or 9 P. u., June 24, Single fare 


Personal. 


Mr. Stanley S. Stout, attorney for the Western 
Telephone Construction Company, Chicago, 
was in New York last week, returning home 
via Washington. 

Mr. W. C. McKinlock, the genial secretary of 
the Metropolitan Electric Company, Chicago, 


has just returned from a Southern trip. He 
has secured some profitable orders and reports 
a decided improvement in business, 


ELECTRICITY. 


Recent Experiments on the Electric Discharge 
by Lord Armstrong. 


At the last oonversazione of the Royal Society, 
Lord Armstrong exhibited on the lantern screen 
a remarkable series of photographs end dust 
figures produced by the action of very powerful 
electric discharges. Most of the effects were 
obtained by the use of a large multiple Wims- 
hurst machine, having sixteen plates of 84 inches 
diameter, made by Newton & Company. and 
capable of giving a spark of about 17} inches. 
The machine was fitted with two 10-gallon Ley- 
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are, therefore, all the more interesting to the 
electrical theorist, and no doubt when the true 
explanation is arrived at we shall have made a 
great advance in our knowledge of molecular 
physics and of the true nature of electricity. 
An exceedingly interesting experiment per- 
formed by Lord Armstrong in 1848, and re- 
peated in an improved form before the Literary 
aod Philosophical Society of Newcastle in 1893, 
appears to throw a good deal of lighton some of 
the results shown in these figures. In the exper- 
iment as originally performed, two wine glasses 


Fic. 1. 


den jars as condensers, and was found perfectly 
adapted for the purpose of the experiments. 
The photographs were mostly obtained by the 
well-known method of causing the discharge to 
pass over the surface of a photographic plate 
with which the electrodes had been placed in 
contact. The dust figures were produced by dis- 
charging on glass or metal plates over which had 
been sifted various more or less non-conducting 
powders, such as calcined magnesia mixed with 


= g 
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Fia. 2. 
carbon in the form of lampblack, tripoli powder 


and hard carbon reduced toa fine powder. We 
are able this week, by the courtesy of Lord Arm- 
strong, to reproduce what appears to us some of 
the most suggestive figures. Many of the results 
obtained appear to be quite inexplicable; they 


* From the Electrical Review (London.) 


wero filled to the brim with chemically pure 
water, and the two glasses were connected by a 
cotton thread coiled up in one glass, and having 
its shorter end dipped into the other glass. On 
causing a strong current to pass across the moist 
thread from one glass to the other in the right 
direction, the coiled thread was rapidly drawn 
out of the vessel containing it and deposited 
wholly in the other, a rope of water being left 
suspended for a few seconds between the lips. In 


Fra. 3. 


the improved form of the experiment shown in 
1898, a glass bulb was used having a long neck on 
one side and a short nozzle on the other, the 
nozzle having an aperture of „œẹth of an inch in 
diameter. Through this aperture a string oom- 
posed of spongy cotton thread was passed. The 
string was barely sufficiently thick to fill the ap- 
erture, and was secured by a knot or otherwise 
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to a conducting wire which entered the bulb 
through a cork at the top of the neck. The 
bulb was plunged into a glass cistern filled with 
distilled water, which was also allowed to fill the 
bulb. When a positive current was sent into the 
bulb, the water in the cistern being connected 
with the negative pole, the cotton was seen to 
climb up into the bulb, while a current of water 
could be seen flowing downwards out of the 
bulb all round the cotton. On reversing the cur- 
rent the movement of the cotton was reversed; 


Fia. 4. 


the cotton always moved opposite to the conven- 
tional direction of the electric current, i. e, 
towards the positive pole. 

In many ofthe figures this tendency of the 
discharge from the positive pole to flow outside 
and encircle the discharge from the negative 
pole is shown ina remarkable manner. In the 
photograph Fig. 1, tbe branching discharge 
which radiates in all directions from the positive 
pole is seen to encircle the compact bundle of 
sparks proceeding from the negative pole. The 
way in which the terminations of the positive 
sparks bend towards the central negative current 
of sparks is especially noteworthy. The two 
currents acting together appear to be striving to 
form a kind of vortex ring. Lehmann has actu- 
ally produced vortex rings by discharging from 
a pointed electrode in certain liquids. The dust 
figure (Fig. 2) shows very distinctly what appears 
to be a vortex ring or tube circulation between 
pointed electrodes. Fig. 8, which is produced, 
like the Kundt figures, by discharging upon a 
negative terminal coated with a film of dust, ap- 


l FIG. 5. 
pears to show a section of the vortex tube cirou- 


lation. As Lord Armstrong describes it, the 
effect resembles that which would be produced 
by sucking up a tube and blowing down the an- 
nular space surrounding it. The general shrink- 
age of the dust film and the breach of continuity 
at the margins is noteworthy; also the tendency 
to form separate craters representing the sections 
of the hypothetical vortex tubes. This tendency 
of the small craters to preserve their individual- 
ity is still more remarkably shown in Fig. 4, 
which represents a dust figure produced by a 
shower of negative lines discharged from a ring. 


The dust craters are crushed out of their natural 
circular form by overcrowding, but show no 
tendency to coalesce. Fig. 5, which is a dust 
figure formed by a spark, shows again the cen- 
tral circulation of the dust {from the negative to 
the positive pole, and the outer return current. 
Fig. 6 is a dust figure produced by the passage 


FIG. 6. 
of a very powerfal electric spark. 
dust is swept off or thrown into confusion by the 
violence of the spark, but the finer particles ad- 
here to the glass and retain the markings im- 
pressed upon them. 
(Zo be continued.) 
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London Notes. 


(From our Special London Corresponcent.) 


TELEGRAPHY BY INDUCTION. 


Mr. W. H. Preece, C. B., F. R. S., has been 
lecturing in London on this subject. He said 
that the first induction experiments were made 
in 1884 by himself and Mr. Lindsay, on the as- 
tonishing fact that a message transmitted from 
the General Post Office, London, to Bradford by 
an overhead wire could be read through an un- 
derground wire by an operator in the telephone 
company’s exchange room, also in London. al- 
though the two parallel wires were nowhere 
nearer together than eighty feet apart. This was 
the origin of the practicalinquiries which, during 
the past ten years, had been carried out by the 
Post Office electrical department, and by which 
it had been fully proved that where parallel 
wires of considerable length can be isolated, 
messages can be carried across between them by 
the ether ofspace independent of weather. After 
referring to various successes secured, he dealt 
with the tinal practical success which was ob- 
tained in March of this year. The cable connect- 
ing the Isle of Mull with the ma nland at Oban 
was broken, and before the cable ship came 
round to make r: pairs communication by induc- 
tion was interpolated. The width of the channel 
at the points s:lected for inductive circuits varies 
from 14 to 2 miles. Tue distance between the 
overhead wire and the mainland is almost uni- 
formly two miles. As there were no existing 
wires on the mainland parallel with the overhead 
wire, a gutta-percha insulated wire was laid along 
the ground from Morven in a northwesterly di- 
rection for about a mile and a half. It was 
earthed at Morven in a running stream a mile 
away from the sea, and at the other end it was 
earthed in the sea itself. The wire joined up for 


the inductive circuit was at first 12 miles, but 
the resistance of the circuit was too great, and a 
division was made at the point exactly opposite 
the termination of the Morven gutta-percha wire. 
Until this was done satisfactorily, communica- 
tions could not be established. The traffic actu- 
ally dealt with by this arrangement between 
March 8) and April 8 was 110 ordiuary messages 
and one press message of 120 words. By this 
time the rep urs of the cable were completed. 


LEGAL NOTES. 

Mr. J. H. Vail bas been appointed receiver for 
the Electrical and Mechanical Engineering 
Company at 41 Cortlandt street. The liabilities 
are 826.441. and the nominal assets are $22,000, 
consisting of book accounts, accounts payable 


from contracts in process of completion, fur- 
niture and fixtures. 


Ridsdale & Lewis, dealers in electrical appa- 
ratus at No. 59 Cortlandt street, have assigned 
to Edward Swann. 


General News. 


What is Going on in the Electrical World. 


Rockwell City, Iowa.—There is talk here of 
getting electrio lights. 


Hamilton, Ont.—Tenders for lighting the city 
will be asked for at once. 


Hull, Mass.—This city has voted to issue $60,- 
955 ave per cent. sinking fund electric light 
onds. 


Clyde, N. Y¥.—The Clyde Electric Light 
Works was damaged by fire on the 4th inst. to 
the extent of $1,000. 


Lansing, Mich. —The Senate has passed a bill 
appropriating $25,000 for an electric light plant 
for the State University. 


Sioux City, Iowa.— The big warehouse of the 
Sioux City Electric Light Company was entirely 
destroyed by fire a few days ago. 


_Union Springs, Ala.—The city council is con- 
sidering a proposition from an electric light com- 
pany to putin a system of arc lights, 


Norwalk, O.—A proposition to have the city 
put in an electric light plant costing $25,000 is 
to be submitted to a vote of the people. 


Clarksville, Tenn. —The Clarksville City Rail- 
way Compauy will purchase electrical ¢quip- 
ments. Wm. Daniels pre: ident. 


_ Gainesville, Ga.— D. E. Evans is interested 
in a company being organized to build an eleo- 
tric line iu thiscity and suburbs. 


Butte, Neb.—A project is on foot to secure 
the necessary capital for the construction of a 
trolley line between this place and Stuart. 


Lake City, Minn.— Electric light bonds issued 
by this city to the amount of $6.000 have been 
sold to the Lake City Bank of Minnesota. 


Woonsocket, R. I.—The machinery in the 
shoe 1 to be erected here by A semblyman 
Dulude will be operated by electric power. 


Pottsville, Pa.— The county commissioners 
will visit the alms-house to arrange for the 
5 of a boiler-house and electr.c light 
plant. 


Willmar, Minn.—The people of this place 
have voted toempower the city council to erect 
an electric ligbt plant at a cost not to exceed 

U 

Fort Madison, Ia.— J. C. Hubinger has peti- 
tioned the council for a franchise to operate an 
1 street railway on certain streets of this 
city. 

Crockett, Tex.—The city council has granted 
to F. Lockfield, of Waco, Tex.,a franchise to put 
in an electric lighting plant, to be in operation 
October 1. 


Ohicago.— The new electric elevated railroad 
is rendering satisfactory service. The Logan 
Square branch has been added tothe portion 
already in operation. 

Logansport, Ind.—Infiuential citizens of 
Burlington are trying to interest our capitalists 
in the projected electric railway to connect Bur- 
lington with Logansport. 


Allegheny, Pa.—The Wertern Electric Com- 
pany secured the lion's share in the awards for 
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electrical supplies for the city, bids for which 
were opened a few days ago. 


New Orleans, La.—The Canal and Claiborne 
Street Railway Company is preparing plans to 
change its line into an electric system. It has 
18 miles of road. 


Guthrie, Okla.—The Woodward Water, Heat 
and Power Company has been chartered here to 
put in a waterworks and electric light plant at 
Woodward. Capital stock, $25,000. 


Fort Wayne, Ind.—A. B. Whie, of Fort 
Wayne, is interested in the project of building 
an electrio railway in Fort Wayne, and in the 
town of New Haven, six miles distant. 


North Hempstead, N. Y.—H. R. Newkirk, 
Benjamin Hicks and others have applied for a 
franchise to construct and operate an electric 
street railway at Great Neck, L. I. 


Clarksville, Tenn.—The Clarksville Street 
Railway Company is prepared to receive pro- 
posals for machinery, cars, etc., for an electric 
railway, Wm. N. Daniel, president. 

South Amboy, N. J.—Representatives of the 
proposed electric railway will apply to the mayor 
and council of South Amboy for a franchise to 
run the road through certain streets of the bor- 
ough. 

Spartanburg, 8. C.—A scheme is being de- 
veloped to connect this city with five or six con- 
tiguous factory towns by an electric railway. 
The leading business men are all favorable to 
the project. 


Bellefontaine, O.— The city council has order- 
ed that the clerk advertise for contracts to build 
the electric light plant, according to plans pre- 
pared by Mr. Roberts and adopted by the elec- 
tric light committee. 


Boston.—The change from steam to electri- 
city on the Nantasket branch of the N. I., N. H. 
and Hartford Railroad will be fully accomplished 
by the middle of June, when tests will be made 
of the new system. 


Crisfield, Md.—Thomas H. Bock, of the firm 
of Cohn & Bock, flour and lumber manufactur- 
ers at Princess Anne, Md., proposes to construct 
an electric railway from Princess Anne to Deals 
Island, a distance of sixteen miles. 


Newark, 0O.—The Citizens’ Electric Light 
and Power Company has awarded the contract 
for the electrical apparatus to be used in the 
new plant here to the Westinghouse Electric and 
Manufacturing Company of Pittsburg. 


Syracuse, N. T.— The Piles ee Street Rail- 
road Company has asked the highway commis- 
sioners for a franchise for a double track electric 
road from the southern limits of the village of 
Elmwood to Card’s hotel at Onondaga Valley. 


Montpelier, Ind.—The matter of building an 
electric railway to connect Hartford City, In i.. 
and Montpelier i- being agitated. The | ne, if 
built, will be nine miles long. J. P. MoGeath, 
of Hartford City, is one of the promoters. 


Riverton, N. J.—The scheme for bonding 
the borough of Riverton for an electric light 
plant was revived at a meeting of council the 
other night, and a resolution adopted to carry 
the matter through the Supreme Court. 


Hingham, Mass.—The franchise for the pro- 
posed electric street railroad through Hingham 
to the Hull line has been secured by Deacon Jo- 
siah Reed, of South Weymonth, and it is said 
that work will be commenced at once. 


Pueblo, Col.—The Pueblo City Railroad is to 
be sold to satisfy a mortgage of $500,000, on an 
order made by Judge Halleck in the Federal 
Court. The property it is thought will be bid in 
by the General Electric Company. 


Laporte, Ind.— The Michigan City and La- 
porte Electric Railway Company iutends, if 
possible, to complete the building of their road 
this summer. Russell Harrison is supposed to 
have a controlling interest in the new company. 


Greenbush, N. Y.—The trustees have de- 
ferred action on theapplication for a franchise of 
the Albany Railway until June 18. The railway 
company asked consent to construct and oper- 
ate an electric street railroad on certain streets 
in Greenbush. 


Macon, Ga.— The Consolidated Street Railway 
Company has asked the council for permission 
to erect poles on which to string wires for elec- 
tric light and power circuits. The Macon Gas, 
Light and Water Company also intends to put 
in a power circuit. 


Stoneham, Mass.—The plan for an electric 
street railway between Stoneham, Winchester and 


Arlington, which was agitated about a year ago, 
is being revived. Onslo Gilmor, of Stoneham, 
and A. D. Coehran, of Winchester, will be on 


the board of directors, 


Tacoma, Wash.—The purchase of the Steila- 
coom electric. line by the Tacoma Railway and 
Motor Company, of which Paul Schulze, now 
dead, was president, is being investigated, and 
the probability is that a separation of the two 
systems will result. 


San Diego, Cal.— An electrical expert has been 
here figuring on the establishment of a plant to 
supply this city with electric power, which is to 
be secured from a waterfall on the flume line, 
about twenty miles from the city. About two 
thousand horse-power will be generated. 


Richmond, Va.—The committee on light of 
the common council has been instructed to se- 
cure plans and specifications for the erection of 
an electric plant o! a capacity of 600 arc lights of 
1,200 candle-power each, and to inquire into the 
cost. of maintaining the fame. | 


Jacksonville, Fla.— T. J. Appleyard, seore- 
tary of the Senate, who is interested in the Jack- 
sonville and Tampa Bay Improved Railway Com- 
pany, has been invited to meet his associates in 
Cincinnati to arrange plans for the construction 
of the road. It is to be operated by electricity. 


Buffalo, N. Y.—Mayor Jewett has pitoi his 
consent to the project of Alonzo C. Mather to 
put np an experimental plant of his invention to 
develop electric power from a system of tur- 
bines in tbe Niagara River. The Legislature 
granted Mr. Mather this privilege at its last 
session. 

Brooklyn, N. Y.—A route for an electric rail- 
way to connect Brooklyn with Far Rockaway 
has been surveyed and the directors have de- 
cided to go ahead with the work of buying the 
right of way. The road will be a one-track 
one in which the Boynton bicycle car with 
several improvements will be run. 


Montgomery, Ala.—Judge Arrington of the 
city court has rendered a decree ordering the 
foreclosure of the mortgage on the West End 
and Riverside Electric Street Railway Company 
in favor of the State Trust Company of New 
3 which is trustee for most of the 3100, 000 
bonds. 


St. Louis. — The work of surveying the pro- 
posed route for the electric railway from Caron- 
delet through St. Louis County to Morse’s Mills, 
in Jefferson County, a distance of 40 miles, has 
begun. Itisto bean extension of the Southern 
Electric, and will be known as the St. Louis and 
Fenton Railway Company. 


Los Angeles, Cal.—A new electric light plant 
is proposed for the city hall and jail. About 500 
lights are necessary.—The Boar 
ommends that the city clerk advertise an ordi- 
nance for the construction and operation of an 
electric road running from Eighth to Hill, to 
Sixteenth, to Figueroa streets. 


Youngstown, 0.— Harold & Oo., of Pitts- 
burg, have been awarded the contract for an 
electric road between Youngstown and Lauter- 
man’s Falls. Grant Hamilton and Henry Hamil- 
ton are arranging to build an electric railwa 
from Youngstown to Poland, O., and throug 
the coal fields of North Lima. 


Peoria, Ill.—J. Frank Aldrich has asked the 
city council for a thirty-year franchise for 
electric lighting. The Peoria Genera] Electric 
Company, now supplying the city with light, has 
been conducting its business since the expiration 
of the Jenney Electric Light and Power Oom- 
pany’s franchise, without any tangible authority 
trom the city. 


Mauch Chunk, Pa.—The Inter County Eleo- 
tric Railway Company, which built six or seven 
miles of track without having properly secured 
the right of way, has gone into the hands of a re- 
ceiver, and the court has ordered a sale of the 
property and franchise of the company at 
Tamaqua on the 18th inst. 


Niagara Falls.—Atarecent meeting of the 
directors of the Niagara Falls Power Company 
the following officers were elected: President 
and chief-engineer, D. Coleman Sellers; first 
vice-president, Benjamin Flagler; secund vice- 
president, Charles Sweet; treasurer, Edmund S. 
Wheeler; secretary, J. S. Milner. 


Rochester, N. T. - The Rochester Trust and 
Safe Deposit Company has commenced action to 
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foreclose the $60,000 first mortgage bonds on the 
Glen Haven Railroad, ‘he attempt at the re- 
organization of the road by the holders of the 
second mortgage bonds was a failure, and no ef- 
ay will probably be made to resist the present 
action. 


Milwaukee, Wis.—The election for officers of 
the Milwaukee and Waukesha Railroad Com- 
pany resulted as follows: President, J. W. Bing- 

m; vice-president, C. Pittelkow; treasurer, 
Jacob Wellauer; secretary, A.B. Myers. The 
directors are the above-named officers and 
James Petley, Max Rosenthal, S. I. Henderson, 
A.Schneider and J. J. Considine, the latter two 
being from Waukesha. 


Beatrice, Neb.— The property of the Beatrice 
Rapid Transit and Power Compauy, consisting 
of the electric light plant, six miles of motor line 
in operation, eto., all appraised at 337, 000, is to be 
sold at public auction by order of the U. 8. 
Circuit Court, on July 8, inthis city. Pending 
the action of the court the property bas been con- 
trolled and operated by M. C Steele as receiver, 
and has earned sufficient to pay all running ex- 
penses. 


Quebec, Ca...—Mayor Parent declined to en- 
tertain the protest of a delegation of carriage- 
makers, blacksmiths and hackmen of this city 
against the construction of the proposed electric 
railway ; they objected that it would ruin their 
business, The mayor pointed out that the ancient 
capital had already suffered enough through 
its reputation for backwardness, and that it was 
3 to take a new departure in the right di- 
rection. 


Forestville,Conn.—The Liberty Light Com- 
pany has bought the Laporte-Hubbell sbop in 
this place and will manufacture the electric light 
head cap invented by E. D. Rockwell. This is 
a cap with an electric light on it which is ran by 
batteries carried in the wearer’s pocket. With 
Mr. Rockwell will be associated Mr. Rodrigues, 
of New York, who will look after the electrical 
department, and C. A. Treadwell, who will have 
charge of the machine shop. 


Keokuk, Iowa.—The council has been au- 
thorized by a vote of the people to establish a 
municipal electric lighting plant in this city and 
to make acontract with the Des Moines Rapid 
Power Company to aid in the development of the 
great natural water power of the Mississippi at 
this point. By this contract the power company 
must develop within a year not less than 15,000 
electrical horse power. The probable capacity 
of the plant will be double that figure. The 
lowest estimate for the cost of developing this 
power is $500,000. 


Charleston, S. C.—There seems to be no 
doubt now that this city is to have an electric 
railway system, as the $5,000 forfeit has been de- 
posited by the men who have been negotiating 
for the purchase of the City Railway with the in- 
tention of changing its motive power to electri- 
city. The men named in connection with the 
purchase are John B. Hoelgen and Edgar C. 
Maxham, of Brooklyn, N. Y. The property will 
be transferrred to the new owners abcut the 
middle of July. 


Newark, N. J.—The People’s Light and 
Power Company has purchased a controlling in- 
terest in the Newark Electric Light and Power 
Company, and intends to engage in the electric 
lighting business throughout the State by trans- 
mitting current from a great central plant which 
will be established probably in this city. The 
authorized capital of the People’s Company is 
$2 .000,000.—The first trolley-car from Newark to 
Elizabeth and over the track of the Consolidated 
Traction Company in Elizabeth was run on the 
$d inst. 

Brazil, Ind.—The Brazil Block Coal Company 
have placed the Jeffreys electric mining machines 
in their No. 1 mine. They have purchased a dy- 
namo, and besides mining coal by electricity 
will illuminate the entire mine in this man. 
ner. It is presumed that one of these machines, 
operated by two men, will mine thirty-five tons 
of coal a day, which would represent the work 
of twelve skilled miners by the old process. It 
is the company’s intention, should this experi- 
ment prove successful, to replace pick mining in 
all their mines with electric machines. 


Little Rock, Ark.—Judge Williams, of the 
Federal Court, has confirmed the sale of the 
Capital and City Electric Street Railways to 
Henry C. Haarstick, of St. Louis, who is trustee. 
The sale took place last month; $630,000 was the 
purchase price. The syndicate for which Mr. 
Haarstick acted in the matter is said to be com- 
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posed principally of the United Electric Secur- 
ities Company of Boston and the General Elec- 
tric Company of New York, and some other 
capitalists. A new company has been organized 
to operate the roads under the name of the 
Little Rock Traction and Electric Company. 


Pittsburg, Pa—The Braddock Street Electric 
Company expects to have its line in operation 
early in August after a suspension of several years. 
—The Coraopolis, Sewickley and Economy Elec- 
tric Road has been organized and will at once 
start to build a road to Beaver. The officers of 
the new road are as follows: C. I. McDonald, of 
Pittsburg, president; Simon Harold, Beaver 
Falls, vice-president; Geo. A. Lashell, secretary; 
W. T. Treadway, solicitor; C. I. McDonald, 
J. C. Whitla, Simon Harrold, John S. Duss, 
J. A. Ferguson, George A. Lashell and J. W. 
Arras, directors. The capital stock is $150,000. 


San Francisco, Cal.—An electric belt railway 
system is being urged by leading men of So- 
noma and Napa, by which those valleys would be 
brought within e reach of San Francisco. 
Starting at Santa Rosa an electric line will 
run down the two valleys—one going by Peta- 
luma and Lakeville tothe mouth of Petaluma 
Creek, the other running down Sonoma avenue 
to Kenwood, Glen Ellen, Sonoma and Shellville. 
At the latter point the road will connect with an 
electric road from Calistoga, St. Helena and 
Napa; thence running along the foothills to a 
junction with tbe Santa Rosa and Petaluma elec- 
tric road, and so on to the mouth of Petaluma 
creek, to connect with the fast ferry service from 
San Francisco. 


Camden. N. J.—The Penusyivania Railroad 
officials have been prosecuting iuvestiga ions 
alonz their lines centering in Camden, looking 
for the p ssible equipment of some of t em with 
electricity.— An experimental run on the 
new elec ric road built by the Pennsylvania Rail- 
road Company between Mount Holly and Bur. 
lington was made last week and the results at- 
tained were highly satisfactory to the president 
and other officials of the company. With the 
machinery new the trial run lacked some of the 
elements necessary for furnishing reliable data, 
but sufficient i gleaned to show tbat the days of 
steam on railroads are looked upon as numbered. 
The road is finished for five uf the seven miles 
between the two cities. 


Baltimore, Md.—Gen. Joseph B. Seth, Chas. 
Dorsey and Dr. J. C. Monmonnier, as a commit- 
tee of the recently incorporated Gwynn’s Falls 
Electric Railway Co., will make an examination 
of the various routes suggested for the line be- 
tween Wetheredsville, Powhatan and Baltimore, 
and report the one best adapted. The directors 
of the company have decided that the proposed 
bicycle system would not be practicable and a 
regular trolley line will be constructed.—Sealed 
proposals will be received by the Construction 
Committee of the Underground System of the 
Police and Fire-Alarm Telegraph and Police 
Patrol ” until 12 o’clock noon Thursday. June 20, 
1895, for the construction of about 45,000 feet of 
electrical subway conduits, in accordance with 
drawings and specifications prepared by the en- 
gineer, Nicholas 8. Hull, Jr., 508 Equitable 
Building, Baltimore. 


New York.—For the proposed underground 
railway systems for rapid transit in this city 
Chief Engineer William B. Parsons has suggested 
to the Rapid Transit Commissioners the running 
of trains of not more than three light, roomy 
cars, running at half minute intervals, with sta- 
tions at about every four blocks for general ser- 
vice, and for expresstrains he recommends trains 
of five or six cars, stopping not oftener than once 
every mile and a half, the motive power to be 
electricity. The electrical system suggested is 
the use of electric motors placed under the regu- 
lar cars, these being at the head of each train, iu 
the same manner as that employed by the Intra- 
mural Railway at Chicago, the Liverpool over- 
head road and the West Side elevated system in 
Chicago.—The Kings, Queens and Suffolk Com- 
pany, 106 and 108 Fulton street, New York, or- 
ganized to build the new electric railroadon Long 
Island, calls attention of contractors to the enter- 
prise and requests those who may be interested 
or would like information concerning it to apply 
at the company’s office for particulars necessary 
to a thorough understanding of the contemplated 
work preparatory to the making of bids.—The 
Edison Electric Tiaminating Company of New 
York has mortgaged to the State Trust Com- 
pany as trustee all its property rights and fran- 
chises for a period of 100 years in the sum of 
$15,000,000. 


ELECTRICITY 


Telephone and Telegraph. 


B. M. Wilson, of Dawson, Ga., has begun the 
5 of a telephone system in Union Springs, 
a. 


Manager George Durant of the Bell Telephone 
Company at St. Lou s says the company is going 
t improve its system there at once and will re- 
place the old in-truments with telephones used 
on the metallic wire syst m. 


The Hudson River Telephone Company and 
the Capital District Telegraph Company, at 
Albany, N. Y., are to consolidate. 


The Telephone and Electric Specialty Com- 
pany, Memphis, Tenn., doing a general electric 
business in the Southern States, has recently 
completed several large telephone installations. 
Exchanges have been established at Jonesboro 
and Arkadelphia, Ark.; Water Valley, Miss., 
and Tallahassee, Fla., ali of which are in success- 
fuloperation. The patrons are highly pleased 
with the new service as are also those for whom 
this company has installed a large number of 
private telephone lines. 


The St. Louis Telephone Company, which has 
asked for a franchise for a single wire telephone 
system, promises strong competition for the Bell 

elephone Company in St. Louis. The new 
company was organized cary in April and has 
among its stockholders J. A. J. Schultz of the 
Schultz Belting Company, August H. Busch and 
E. W. Stamm of the Anheuser-Busch Brewin 
Association, Moses Greenwood, Jr., Col. Jos. M. 
O'Shea, Andrew Haley, Thos. J. Ward, Chas. F. 
Joy, T. J. Hennessy, Clark H. Sampson, Selden 
Spencer and others. The ordinance granting the 
new company the right to lay conduits under- 
ground has passed a second reading in the 
council. 


The Southwestern Telegraph and Telephone 
Company at Austin, Tex., has completed its 
system to Waco, Corsicana, Fort Worth, Dallas, 

herman, Denison, Paris and other north Texas 
points, 


If the Lansing Telephone Company can get a 
franchise a new telephone exchange will be in 
operation at the capital of Michigan shortly after 
July 1. D. A. Reynolds is at the head of the en- 
ter prise and has contracts for 810 telepbones. 


The Railway Tel phers at their late con- 
vention did not decide the question of a location 
for the headquarters of the organization, but 
referred the matter to W. V. Powell, the grand 
chief; J. R. T. Austin, the grand secretary, and 
the executive committee of the order. This is 
presumed to bea favorable disposition of the 
matter for Peoria, Ill. 


The common council of Binghamton, N. Y., 
has received the committee report favoring the 
granting of a telephone franchise to C. F. Hotch- 
kiss provided he accepts the conditions. 


The Oshkosh Northwestern Telephone Com- 
pany, capitalized at $20,000, is going to put in an 
exchange at Oshkosh, Wis., without reference to 
the Berliner decision. J. H. Jenkins and Chas. 
Schriber are leading stockholders. 


V. J. Mayo, an electrical engineer from New 
York, has arrived in Sacramento, Cal. whither he 
went for the purpose of putting into operation the 
works of the Columbia Telephone Company, re- 
cently formed by citizens. The engineer says 
that Sacramento will have complete metallic cir- 
cuit phones which will insure the very best 
service. 


C. J. Willow, the president of the recently 
organized Wizard Telephone Company at Coun- 
cil Bluffs, Iowa, has got himself into trouble by 
purchasing material on promises that he could 
not fulfil. He is now in jail, has tendered his 
resignation and releases all his interests to Eli 
Brown, who will pay off all attachments, and put 
the company on its feet. Whether the company 
will continue operations yet remains to be seen. 


The Schuylkill Telephone Company of Ash- 
land, Pa., has been granted a charter. Its capi- 
tal is $25,000. 


A dispatch from Mitchell,. S. D., says: The 
largest local telephone enterprise now under 
consideration in South Dakota is for a line from 
here to Sioux City. A company has been organ- 
ized to construct a line connecting Mitchell with 
Sioux Falls and Sioux City, Iowa, together with 
all points en route. The right of way will be 
secured at once and the construction begun on 
the first telephone line of any importance in 
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South Dakota. Should the investment prove 
successful, the line will be extended through to 
the Black Hills. The instruments to be used are 
of the latest long distance pattern.” 


The Plymouth Rock Telephone Company 
(capital $75,000) of Plymouth, Massachusetts, 
has secured a franchise covering Plymouth, 
Middleboro, Eddyville. Kingston, Carver, 
North Carver. South Carver, Rock, South Middle- 
boro and North Middleboro. The company 
will start in with 528 subscribers at $24 per year 
for places of business, $18 per year for residences 
and $12 per year on three. party line contracts. 
Mr. John Boyle O’Brien, attorney, 58 State 
street, Boston, promoted the enterprise. 


A universal cipher code for use in cable mes- 
sages has just been completed by experts at 
Berne, Switzerland, who have labored nearly 
five years on its compilation. The work was 
authorized by the Paris Convention of telegraph- 
ers in 1890. The new code comprises 250,000 
words distinctly different from each other and 
none containing more than ten letters. It will 
be adopted by all European countries as soon us 
arrangements are completed for its use. and in a 
few years will probably become the cable 
language of the entire world. 


The Delaware Telephone Company has been 
organized at Wilmington. Capital stock, $100,- 
000. Directors: J. Wilson Gooch, Anson A. 
Maher, Mark M. Cleaver and others. 


The Central New York Telephone Company 
is having subways laid in Utica for its wires. 
Engineer Wyman of Boston has charge of the 
work. 


Burlington, Iowa, promises to be as great a 
center for telephone as it is for telegraph lines. 
The Hawk-Eye predicts that before the year 
expires Burlingtonians can talk with Chicagoans 
and New Yorkers in their native jungles.” 


A new telephone company is being organized 
a¢ Melrose, Mass., and it has asked the select- 
men for permission to erect poles and string 
wires through the town. It agrees, if it can 
obtain 100 subscribers, to establish a local ex- 
change, and will cut the prices to about half the 
present rates. A number of business men are 
interested in the new company. 


Alexander T. Brown, of Syracuse, N. Y., has 
received letters patent on a new system of elec- 
trical exchanges for telephone and telegraph ser- 
vice. Telephone subscribers, instead of calling 
up the central office, may by this system call 
each other direct. 


Some late telephone devices patented by Dan- 
iel Drawbaugh will be controlled by C. W. 
Ream, of Reading, Pa.. and G. Milton Bair, of 
Hanover, who, if sufficient inducement is offered, 
intend to establish a large telephone factory at 
Reading. There is to be a capitalization of 
$1,000,000, under the name of ‘‘The Drawbaugh 
Telephone and Electrical Company.“ 


Aberdeen, Miss., will soon be supplied with a 
telephone system by the Aberdeen Telephone 
Company. Hugh Campbell, superintendent of 
the Hope Compress, is the owner of the system. 
He has secured a franchise from the town for a 
period of twenty-five years. 


The construction of the Interstate Telephone 
Company’s line in Frederick City, Md., is being 
rapidly completed. The exchange will soon be 
in working order. Long-distance telephones 
will be placed at the service of the business 
houses. The company are extending their lines 
to many cities of the South. 


The Home Telephone Company of Baltimore 
has closed contracts with 3.2 0 subscrilers in that 
city. The Chesapeake and Pot mac Telephone 
Company, the local Be | concern, has less than 
2, 400 subscribers, and has charged $125 per y: ar. 
The new c mp:iny is making three-ye ir contracts 
at $86 and $48 per year. 


The Erie County Pharmaceutical Association 
at a recent meeting in Buffalo, N. Y., adopted 
the following resolution: That this association 
go on record as favoring the new Automatic 
Telephone Company and also urge its mem- 
bers to subscribe for their service.” 


The Hogan National Telephone Company, of 
Chicago, has submitted a proposition to business 
men of Spring Valley, Minn., that if 50 sub- 
scribers can be obtained and a franchise is 
granted it will put in a system. 


The Topeka Telephone and Electrical Com- 
pany, successors to the Harrison Telephone Com- 
pany at Topeka, Kan., has filed its charter. The 
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capital stock isincreased from 825.000 to $100,000 
and the directors of the new organization are 
as follows: A. K. Rodgers, S. J. Bear, C. E. Tom- 
lingon, A. P. Jetmore, E. H. Crosby and Simon 
Greenspan. The new company starts out with a 
bona fide list of over 400 telephones now in active 
operation and bas orders for over 150 more 
which will be put in during the next thirty days. 
It is organized as a Topeka company and the 
capital stock is all owned in that city. 


COMMERCIAL PARAGRA PHS. 


The Cincinnati Edison Company have just placed an 
order for four more 80-light Standard arc dynamos and 
Standard lamps After the severe tests given the thirty- 
two 50-light Standard arc machines previously purchased, 
and the remarkable record made by the machines in the 
matter of no repairs to speak of. it must certainly be 
gratifying to the Standard Electric Company to receive 
80 plain a proof of the advisability of using only Standard 
apparatus. 


The C. W. Hunt Company, 45 Broadway, N. Y., has is- 
sued a booklet on ‘Industrial Railways’’ which every 
street railway and electric light manager needs to have 
On his desk. 


BUSINESS HINTS. 


Public Buildings, Theaters, Residences, &c., Proposed 
or in Course of Construction. 


(The following summary is prepared weekly for ELEc- 
TRICITY for the information of advertisers and readers 
who are dealers in apparatus and articles required in the 
electrical equipment of public and private buildings.) 


Atlantic City, N. J.—An ordinance introduced in council 
providing for city hall to cost not over $100,000. 

Atchison, Kan.—Plans preparing for a court house. 

Dover, Del.—Architect Frank R. Carswell has been en- 
gaged to make plans for a new State Library to be erected 
here. 

Erie, Pa.—The pew Schlosser block is to contain a public 
hall. 

Leadville, Col.—A residence to cost $100,000, by John F. 
Campion of the gold mine “ Little Johnnie.” 

Malden, Mass.—Y. M. C. A. building, cornerstone laid. 
Information of ex-Alderman Jesse Cadworth. 

New Castle, Pa.—Architect Cyrus T. Dean, Erie, Pa., is 
preparing plans tor a theater to be built here at a cost of 
$40,000. 

New York City.—Ten story building for offices and lofts 


at 11 We.t Bth st., Architects Barrey and Chapman.— . 


Flats and Apartments: 7 five story, 7th ave. between 
146th and 147th sts., Architect G. A. Schellenger, 120 
Broadway ; 6 five story, 114th st. west of 8th ave., Archi- 
tects A. B. Ogden & Son, 1081 Madison ave ; seven story, 
south side of 34th st., west of Lexington ave., Architects 
Hogan, Slattery & Co., 106th st. and West End ave.: 4 five 
Story, northwest cor. Madison ave. and 101st st., Architect 
John C. Burne, 201 East 86th st.; 4 five story, north side of 
84th st., east of Amsterdam ave., Architect John De Hart: 
4 four story, north side of 148th st., east of Bergen ave., 
Architects Neville & Bagge; 4 five story, south side of 
63d st., east of lith ave., Architect Frederick H. Kurtz; 
six story flat, southeast cor. of Stanton and Willett 8t8., 
by Fay & Stacom, 387 Pleasant ave.; five story, cor. Water 
and Scammell sts., by Joseph Fisher, 26 Scammell st.; five 
story, 80th st., east of Amsterdam ave., by Adler & Co.; six 
story, nortn side of 11th st., by John B. Cole, of the Hotel 
Majestic ; 5 five story, north side of 112th st., west. of Am- 
sterdam ave.; 4 five story, Amsterdam ave and 108th st., 
by Judson S. Todd, 28 East 28th st.; 2 five story, 329 West 
58d st., by Fisher & Peck, 66 Kast 66th St.; 2 seven story, 
northeast cor. Madison ave. and 87th st., Architect Thos. 
Graham, 809 East 43d st.; five story, 852 Ist ave., Architect 
Thos. Graham: five story, east side of 8d ave., norton of 
Grove st., Architect. Henry Anderson ; five story, northeast 
cor. Amsterdam ave. and 123d st., Architect W. J. Fryer: 
5 five story, south side of 112th st., east of 5th ave., Archi- 
tects Neville & Bagge, 227 West 127th st.; 4 four story, 
106th st., east of Bergen ave., by Elizabeth M. Barry, 1669 
Boston ave.; four story, 170th st. and Vanderbilt ave., by 
Thomas Faning; 4 three story, 119th st.. west of, Lenox 
ave., by Wm. H Jacob, 16 East 48d st.; 8 five story and 
basement, north side of 88d st., west of Lexington ave., 
by F. L. Kurtz; seven story flat, southeast cor. of 5th 
ave.and 118th st.. also 2 five story south side of 118th st. 
and 5th ave., by Byrdie M. Spence, 442 Central Park West : 
2 five story, south side of 65th st., west of Central Park, 
by Mary M. Stewart, 181 Columbus ave.; four story, south 
Side Of 151st st., west of Cortland ave., by Henry Ewald, 
East 151st st.; five story and basement, south side of 76th 
St., east Of Park ave., by Henry O. Havemeyer, of Green- 
wich, Conn.: seven story, west side of Amsterdam ave., 
south of 103d st., by Henry G. Marshall, 101 West 8ist St.; 4 
five story, 286 Willis ave., by G. 8. and H. S. Boehm ; 8 five 
story, north side of 80th st., west of Columbus ave., by 
Wm. Drought ; 4 five story and basement, south side of 68d 
8t., west of 11th ave., by James D. Putnam ; ten story and 


basement, at 75th st. and Columbus ave., by C. H. Merri- 
man, of Oakdale Station, Long Island ; five story, south- 
west cor. Madison ave. and 118th st., by Schreiver & Fen- 
nell 110 West 181st st.; seven story, northwest cor. 69th 
st. and Central Park West, Architect George Kelster, 1286 
broadway; 14 five story, north side 2d ave., east of Ave. A, 
by Timothy Donovan, 382 West 40th st.—The Pierrepont 
residence at 108 5th ave., has been sold by Jacob Hirsch to 
a builder, who will erect a high office buililing on the 
site. 

Pittsburg, Pa.—Architects Barthberger & Guss have 
prepared plans for a club house to be erected in Oakmont 
Square.—John C. Holmes has had plans prepared for a 
high-class residence on Braddock Terrace.—A five story 
annex tothe structure occupied by Cruikshank Bros. & 
Co., to be equipped with suitable machinery. 

Quincy, Mass —New court house for the County of Nor- 
folk, to cost $70.000. l 

Richmond, Va.—Plans have been drawn by Capt. M. J. 
Dimmick for a building for the R. E. Lee Camp Confeder- 
ate Veterans, to be heated by steam and lighted_by gas 
and electricity. 

St. Paul, Minn.—Plans have been prepared for the 
Senate Lodge, to contain lodge room, bowling alley, gym- 
nasium, billiard room, hall, etc.; building committee: 
E. L. Tryer, R. C. Hine, R. B. Ware. 

Titusville, Pa.—State Hospital for the insane. 

Washington, D. C.—The Senate Committee on Rules 
has been called to meet for the purpose of considering 
various questions affecting the Senate, the most. impor- 
tant of which are the proper ventilation of the Senate 
Chamber and the lighting of the Senate wing of the 
Capitol. 


INCORPORATIONS. 


The Batesville and Oldenburg Railroad and Electric 
Company, Batesville, Ind. Capital stock, $50,000. Promo- 
ters: Kendal M. Hord, Bellamy S. Sitton, Ed K. Adams, 
Jonas Josepb, Shelbyville, Ind. ;§ John Hilderbrand, Bates- 
ville. 


The Battle Mountain Heat, Light and Power Company, 
Victor, Col.—to manufacture and furnish gas and elec- 
tric light to town of Victor and vicinity. Capital stock, 
$500,000. Promoters: James F. Burns, James Doyle, F. M. 
Reardon, J. B. Cunningham, Victor, Col. 


The Negley Street Railway Company, Pittsburg, Pa.— 
to build an electric street railway in the City of Pit tsburg. 
Capital stock, $6,000. Promoters: W. B. Rhodes and 
Joshua Rhodes, Allegheny; Wm. H. Latshaw, Pittsburg. 


The Gross Street Railway Company, Pittsburg, Pa.—to 
build an electric street railway in the City of Pittsburg. 
Capital stock, $6,000 Promoters: W. B. Rhodes and 
Joshua Rhodes, Allegheny; Wm. H. Latshaw, Pittsburg. 


The Milwaukee Electric Manufacturing Company, Mil- 
waukee, Wis.—to manufacture and deal in electrical sup- 
plies and machinery. Capital stock, $8,000. Promoters: 
J. E. McKivitt, M. Weisser, J. C. Schmitt, Milwaukee. 


The Ives Land Company, Seattle, Wash.—to plat lands 
and town sites and deal in same; operate railways, water 
works, electric and gas works, mills, etc. Capital stock, 
$40,000. Promoters: A. H. Gamel, W. G. Tanner, J. G. 
McFee, E. F. Sweeney, H. C. Henry. 


The Oakley and Cincinnati Street Railroad Company, 
Cincinnati, Ohlo-to construct, maintain and operate a 
stret railroad line from Oakley into Cincinnati. Capital 
stock, $10,000. Promoters: R. J. H. Archiable, John 
Rempe, H. P. Sabbert, Edwin E. Schneider. 


The Canales Trolley Company, Springfield, III.—to ob- 
tain from Frank Wm. Canales, of Portland. all the patent 
rights for the United States for trolleys and all improve- 
ments thereof ; own, manufacture, buy and operate in- 
ventions relating to trolleys and all machinery. Capital 
stock, $100,000. Promoters: Adam M. Ross, Frank W. 
Canales, T. Henry Pearse. 


The Globe Electrical Company, Detroit, Mich.—to man- 
ufacture and sell electric dynamos, motors, etc. Capital 
stock. $10,000. Promoters: Will H. Palmer, Scott H. Mor- 
ris, Friend Palmer, Detroit. 


The Charleston Electric Company, Char leston, III.—to 
manufacture and deal in telephone, light, heat and power 
and street railway apparatus and supplies, and construct 
light, heat and power plants. Capital stok, $5,000. Pro- 
moters : Richard Cadle, Frank C. Brooks, Wm. A. High- 
land. 


The Dallas City Street Railway Company, Dallas, 
Tex.—to construct and maintain street railways in 
Dallas to be operated either by horse, electric or cable 
power. Capital stock, $500,000. Promoters: Frank Clark, 
Baltimore, Md.; G. L. Blackford, Denison, Tex.; J. L. Sale, 
Dallas, Tex 

The Pheenix City Rallway Company, Pheonix City, Ala. 
Capital stock, $30,000. Directors: J. F. Flourney, J. 
Walnright, L. F. Garrard, H. F. Effing and others. 

The West End Electric Light and Power Company, West 
Hazleton, Pa. Capital stock, $10,000. 


The East Lorain Street Railroad Company, Lorain , 
Ohio—to construct, own and operate street railroads in 


Village and county of Lorain, and in Cuyahoga County, 
electricity or other motive power to be used in opera- 
tion ; to supply electric light, heat and power. Capital 
Stock, $25,000. Promoters: William J. Garone, Wm. Mc- 
Reynolds, John W. McReynolds, John A. Park, Lorain ; 
Edward 8. Meyer, Cleveland, O. l 


MOONLIGHT SCHEDULE FOR THE 


UNITED STATES. 
(Iasued by the Washington Carbon Company.) 


JUNE, 1895. 

DATE. LIGHT DATE. ExTING. 
i 11.50 P. M. 2 8.30 a. M 
8 1.00 a. M 8 8.40 A. N. 
4 1. 10 4 8.40 
5. 1. 40 5 3.40 
6 No light. 6 No light. 
7 ee 7 46 
8 t 8 t 
9 8.00 P. M 9 11.00 P. M. 

10 8.00 10 11.30 
11 8.00 11 11.50% 
12 8.00 18 12.20 A. M. 
18 8.00 ‘* 14 12.40 
14 8.00 * 15 1.00 
15 8.00 16 120 
16 8.00 17 1.830 
17 8.00 18 2.00 
18 8.00 19 2. 30 
19 8.00 ee 20 8.00 +6 
20 8.00 21 3.40 
21 8.00 22 3.40 
22 800 = 28 3.40 
28 8.00 24 38.40 
24 8.00 25 3.40 
25 9.00 26 8.40 
26 9.80 27 3.40 
27 10.00 28 8.40 
28 10.80 * 29 3.40 
29 11.00 80 840 ‘ 
30 11.30 July 1 340 


ELECTRICAL PATENT RECORD. 


LETTERS PATENI ISSUED JUNE 4, 1895. 


BLECTRIC RAILROADS AND APPLIANCES. 


540,805. Closed-Conduit Electric Railway. Michael F. 
Flynn, Stamford, Conn. Filed July 28, 1894. 

540,840. Trolley-Poie With Locking-Wheels. Thomas 
Thompson, Newark, N. J. Filed Oct. 29, 1894. 

540,486. Trolley for Electric Railways. Theophile Eu- 
paras, Darien, Conn. Filed March 5, 1896. 

540,487. Ice-Detaching Trolley for Electric Railways. 
a Euphrat, Darien, Conn. Filed March 2, 


540,569. Conduit Electric-Rallway System. Charles M. 
Allen, San Francisco, Cal. Filed Oct. 3, 1894. 


ELEOTRIO LIGHTS AND APPLIANCES. 


540,888. Electric-Arc Lamp and Carbon. Charles A. 
Pfluger, Chicago, III., assignor to the Standard Elec- 
tric Company, same place. Filed Oct. 18, 1894. 

540,404. Electric-Arc Lamp. Henry Radcliffe, Milwaukee, 
Wis., assignor of three-fourths to Thomas K. Creigh- 
1 — and John C. Sundin, same place. Filed March 19, 
1895. 


DYNAMO ELECTRIC MACHINERY. 


540,351. Dynamo-Electric Machine. George De Camp, St. 
Louis, Mo., assignor to the Atwood Electric Com- 
poy. same place. Filed Sept. 24, 1894. 

„456. Electric Motor. Frederick Pearce, New York. 
N. Y. Filed Dec. 3, 1890. 


TELEPHONE AND TELEGRAPH APPARATUS. 


540,289. Telephone System. William W. Dean, St. Louis, 
Mo., assignor to the Bell Telephone Company of Mis. 

940.477. Tel 1 Cyprien R. J. Willot, Paris. F 
477. Tele . Cyprien R. J. ot, Paris, France. 
“Filed April %4, 1604. 


MISOBLLANEOUB. 


540,244. Electric Heater. Edward E. Gold, New York, 
N. Y. Filed Jan. 29, 1895. 

540,828. Electrom etic Winding.’ Osborn P. Loomis, 
Bound Brook, N. J., and Charles A. Pierce, Lynn, 
Mass. Filed March 9, 1895, 

540,825. Electric Trolley for Canal-Boats. Alonzo C. Ma- 
oe Chicago, Ill. Filed Dec. 1, 1898. Renewed May 8, 


540,841. Electric Bur lar-Alarm. James Tomney, New 
Tork. N. Y. Filed May 2, 1892. 
540,858. Electric Switch. John O. Heinze, Jr., Lynn, Mass. 


Filed Dec. 4, 1894. 
540,366. Can-Heading Machine. Henry Schaake. San 
ed April 24, 1894. 


Francisco, Cal. 

640,398. Electric Heater. ohn E. Meek, Denver, CoL, 
assignor to the H. W. Johns Manufacturing Company, 
New York, N. Y. Filed Feb. 6, 1894. 

540,422. Signal-Transmitting Apparatus and System, 
Henry A. Chase, Boston, Mass., assignor by mesne 
assignments, to the Metropolitan Duplex Fire apd 
Po:ice Signal Company, Portland, Me. Filed Sept. 1 


1892. 

540,468. Electric Gas-Lighter. George W. Shepherd, 
Philadelphia, Pa. Filed March 18, 1898. 

540,480. Apparatus for Use with Klectrically-Illuminated 
Signs or Advertisements. Ernest L. Berry and Frede- 
rick Harrison, London, England. Filed Nov. 21. 18%. 

540,529. Electrically-Controlled Speaking-Tube. George 
S. Williamson, McKeesport, Pa. Filed Feb. 18. 1895. 

540,540. Underground Electrical Conductor and Method of 
Manufacturing Same. John H. Croskey and Joseph 
Locke, Pittsburg, Pa. Filed Jan. 17, 1896. 

540,557. Electric Regulator. James McKim, Weir, Kans. 
Filed Sept. 12, 1892. 

540,606. Apparatus for Electrically Puritying Water. 
George M. Collier and Richard T. Detlefs, Cleveland, 
Ohio. Filed Nov. 10, 1894. 


RE-ISSUE. 

11,498. Electrical Signaling System. Bradley A. Fiske, 

U. 8. Navy. Filed Feb. 16,1895. Original No. 527,98, 
dated Oct. 23, 1894. 
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There are still left in this trade a large number of men 
who have entered into it for their life work. They may 
be disheartened, but they have not given up. It is for 
them that we write. To them we present our argu- 
ment, and to them we must all look for the re-establish- 
ment of business principles, the reintorcement of the 
doctrines of common sense. 

It is for these men to consider just why wrong has 
temporarily triumphed over right, why it was possible 
for the tricksters and adventurers to bring the industry 
to its present condition. 

And when these questions receive carefal thought the 
only answer possible is that the electrical press has not 
done its daty. 

If the Electrical Engineer,” the Electrical World,’’ 
the Electrical Review’’ and the Western Elec- 
trician ° had faithfully done their duty by the trade 
they claim to represent, whose best interests they claim 
to guard, the present situation would never have con- 
fronted us.— ELECTRICITY,’ June 5, 1898. 


EDITORIAL NOTES. 


The Duty and In our issue of June 5 we 

Responsibility of endeavored to awaken 

a Trade Paper. some of our contempora- 
ries to a sense oftheir duty to the trade at large, 
and to stir the consciences of some of their man- 
agers and editors by reminding them of their re- 
sponsibility to the general public. We hoped by 
calling attention in a somewhat forcible manner 
to their failure to do their duty to the very large 
number of independent concerns counted among 
their advertising clients, and also hy pointing 
out that they, recognized as mediums for the cir- 
culation of reliable electrical news among the 
general public, had never uttered a word of cau- 
tion, or even remotely suggested that much of 
the electrical business of the country was in tke 
hands of a class of people not only utterly indif- 
ferent to the true inte ests of the inves'or, but 
actually engaged in deliberately fleecing investors 
on a scale the like of which has never been 
equalled in the history of the world. 

When the present management of ELECTRICITY 
first entered the field of electrical journalism, 
three years ago, we were led to believe that the 
electrical industry of this country rested upon 
an adamantine foundation, and that those com- 
panies which were fortunate enough to have at 
their disposal the inventive genius, constructive 
ability and high technical knowledge needed to 
invent and develop the machinery, apparatus and 
appliances used in the industry, and possessed of 
sufficient capital to carry on its manufacture on 
the scale demanded in the new and rapidly de- 
veloping art, were iudeed to be envied, because 
had the business management been such as to 
have properly protected the investors in the 
stocks of the corporations engaged in the business, 
the legitimate returns from the business would 


have been greater than in any other business 
that we know of. 

We confess that when we first entered the field 
of electrical journalism we had no special train- 
ing or previous experience fitting us specially to 
speak authoritatively on the many complex 
questions met with in the development of the 
machinery and apparatus used in the art, but in 
this respect we believe we can safely lay claim to 
having been on a par with any of our contempo- 
raries when they first entered the same field, 
which was but a few years before the date of our 
entry. 

Our interest, however, had long before been 
raised, and our imagination and expectations been 
excited to pretty much the same pitch as that of 
the general public by the novelty and utility of 
the results achieved by the electric light and 
power transmission branches of the business, 
and the many sensational stories which had ap- 
peared from time to time in the technical and 
daily press concerning the future possible devel- 
opments of the art had borne our hopes and ex- 
pectations upward to a very great extent, but not 
beyond that which we felt wa: already justified 
by the apparently successful and important work 
and the results already achieved. 

The future seemed indeed most bright and 
promising, and no matter how sanguine our 
hopes may have been, it nevertheless seemed in- 
credible t'at they could exceed the bounds of 
the possible, and it seemed almost foolhardy 
for anyone to fix any limits to the development 
of the useful and beneficial applications of that 
truly wonderful and most mysterious power, 
Electricity. 

With closer contact with the electrical field, 
however, we began to hear rumors of a kind 
which seriously disturbed the roseate views we 
shared in common with most of the public. 
These rumors were so startling and discordant 
that at first we were disposed to credit them to 
that class of persons who might properly be 
called pessimists and cranks, and to believe 
that the ideas embodied in the ramors were the 
product of diseased imeginations or disordered 
stomachs, and at first we were disposed to pay 
but little attention to them. 

Constant and widening contact with the trade, 
however, gradually convinced us that there was 
much of truth in these rumors, and as our knowl. 
edge of the trade increased we were reluctantly 
compelled to believe that the worst ramors we had 
heard were nothing but slight reverberations 
from the outer boundaries of a field the interior 
of which was carefully concealed from the public 
view, but which little by little was exposed to our 
vision. The glimpses we first caught of, this in- 
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terior were of a kind which raised in us a feeling 
of discouragement and disgust, but closer study of 
the situation induced us to still more thoroughly 
explore this carefully concealed region, known 
only to and fully understood by comparatively 
few people, but which certainly should and must 
have been understood by our older con- 
temporaries. whether their journalistic meth- 
ods were infantile cr archaic. With the 
knowledve accumulated during our investi- 
gations there was developed in us a strong 
spirit of revolt against the barefaced rascality 
discovered, and we became thoroughly convinced 
that we could not be true to ourselves, honest to 
the trade or to the general public, by pretending 
not to perceive the forces acting to bring the 
industry to ruin and disgrace. 

We believe that we now fully understand the 
condition of the electrical trade as it exists in this 
country to-day, and moreover we have at present 
such a complete knowledge of the history of the 
art and of the doings of the managers of the 
various corporations formerly and now engaged 
in it as to fully qualify us to deal with the subject 
in an authoritative manner, and to entitle our 
opinions in the matter to the consideration and 
respect of the trade and the general public. 

It was this complete knowledge of the history 
of the art and the doings of the managers of the 
corporations engaged in it that led us to clearly 
comprehend the fact that the solid foundation 
upon which we had at first supposed the industry 
to rest did not exist at all, and to perceive that in 
place thereof there did exist a condition of 
affairs most sad to behold and fraught with the 
greatest danger to the best interests of the trade 
and of the public; and we believe that our con- 
temporaries had sufficient knowledge of the 
matter to enable them to see the situation from 
the sume standpoint as we did. Instead of a 
solid industry resting upona sure foundation, 
we found a most unstable one, the foundations of 
which were honeycombed in every di.ection by 
fraud, misrepresentatiou and mismanagement. 

And an industry which should have beena 
benefit and a blessing to the country, and a 
source of immense profit to all those engaged in 
it and to investors, has been converted into an in- 
jury and a curse to nearly all except a few unprin- 
cipled people at the head of the affairs of most of 
the larger corporations engaged in it. 

We are not of those who believe that the in- 
dustry cannot be rescued from its present peril- 
oun position, nor are we to be counted among 
those who be ieve that by a policy of shutting our 
eyes to the facts, sealing our mouths against the 
utterance of the truth for the purposes of tem- 
porary gain or profit, these conditions will remedy 
themselves. Indeed, common honesty demanded 
that every paper supported by the trade should 
long ago have vigorously attacked the manage- 
ment of the corporations doing business by the 
methods too commonly practised in the electrical 
field, and done all in their power to assist in 
eradicating the evils existing in it. 

Throughout the length and breadth of this 
land there is abundant evidence almost daily 
presented to the technical electrical press to give 
an idea of the immense losses inflicted upon con- 
fiding investors in electrical enterprises and con- 
vince any reasonable person that the shameful 
financiering schemes of some of the unprincipled 
men engaged in this business have been the 
bane of the trade. For scarcely a day passes but 
that one or more of the corporations, the stocks 
and bonds of which have been to a greater or 
lesser extent foisted upon the investing public, 
goes into the hands of a receiver, and a reorgan- 
ization and scaling down of the capital of the 
wrecked concerns become necessary. 

In the columns of this journal during the past 
three years we have repeatedly in a general way 


ELECTRICITY. 


called attention to the financial methods em- 
ployed by the managers of the Thomson- 
Houston Company and the General Electric Com- 
pany, and in our last issue we presented a specific 
instance, accompanied with documentary proof 
of the correctnese of our charges. 

The Milwaukee Street Railway system, which 
some time ago defaulted in paying the interest 
upon its bonds, and has recently passed into the 
hands of a receiver, is another instance. In 
next week’s paper we shall give a list of street 
railway companies, the stock or bonds, or both, 
of which are included in the assets of the Gen- 
eral Electric Company in its recent annual re- 
port, which shows that out of 40 companies 
financed by the T.-H. method 25 are in the 
hands of receivers. In view of these facts, can 
there longer be any doubt about the cor- 
rectness of our views and opinions as expressed 
from time to time inthe columns of this journal ? 
If so we shall soon present to our readers such an 
exposé of the rascally financiering methods em- 
ployed in this business, accompanied by docu- 
mentary proof, as will convince even the most 
sceptical of our readers that we are right. 


We know that our policy of vigorously attack- 
ing and showing up these methods has not been 
publicly approved by any of our contemporaries; 
and many engaged in the industry, whose inter- 
ests appeared to be injuriously affected, have 
not only disapproved of our course, but have 
roundly abused us and charged us with improper 
motives, and some few persuns have even gone so 
far as o call us blackmailers. But all this must 
come to every newspaper that tells the truth. 

Reforms are at first generally unpopular, and 
reformers must be prepared to stand more than 
ordinary abuse. We did not enter upon this 
campaign without an appreciation of what it 
meant in contumely, misrepresentation, abuse 
and danger to ourselves. We knew that we must 
sacrifice the support of many engaged in the 
trade and the aid of some of those writers 
who have been of material service to 
our contemporaries like the Electrical World, 
the Electrical Engineer, the Western Electri- 
cian, and in earlier days to the Electrical Review. 

We think we may justly claim that we have not 
lacked the courage to express our convictions, 
and we are sure that our course was justified 
by the circumstances. 


For we believed that even a trade paper owed 
certain duties to the trade and had responsibili- 
ties to the general public which it ought not to 
shirk for reasons based solely upon temporary 
g in or sentiment. 

But our campaign is not yet finished, and will 
not be until we have accomplished our purpose. 

We reprint elsewhere from our contemporary, 
the Electrical Review, of June 12, some com- 
ments on our campaign which need a wider cir- 
culation than they can have in that paper. 


It seems scarcely credible that any person en- 
gaged in the field of electrical journa'ism, pos- 
sessing even a modicum of common sense or 
honor, could descend to such a depth of dis- 
honor and pettifoggery as to pen such lines. But 
since it has been done we propose to analyze the 
misstatements made and toexpose the attempt to 
dodge the issues presented in the editorial on 
page 1 of our issue of June 5. 


If any contradiction of the first statement of 
the Electrical Review concerning our flagging 
of vigor in this campaign is needed, we point to 
our article onthe Tacoma Street Railway swindle 
in our last issue. 


The efforts we have made to regulate the elec- 
trical universe, or more truthfully that part of 
it in the United States, are on record, as areal-o 
the results of those efforts, and those who think 
at all admit that ELECTRICITY has been a stronger 
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force since 1892 than all other electrical jour- 
nals combined. 

We have no lack of appreciation to complain 
of. Ou the contrary, Exgorricrry has constantly 
grown in strength aud influence, is a paying 
property, and is recognized in this country and 
in Europe as the representative of all that is 
best in the trade on this s de of the Atlantic. 

We did not start out to kill any company. We 
did start out to kill corrupt and dishonest metb- 
ods in the management of corporate affairs in 
our trade, and to assist the honest stockholders 
in protecting their own rights. We shall succeed 
fully. The sigus are: lready in evidence. 

We are uot chagrined to find the G. E Com- 
pany ‘‘ growiug in strength,” but we are cha- 
grined to find any newspaper in the world in- 
dulging in such reckless untruth as to suggest 
that ths company is growing in strength.” 
According to the G. E. Company's own reports. 
parts of which the Review has printed, a surplus 
of $9,200,000 on June 1, 1892, has changed into a 
deficit of 314,200, 00 on January 31, 1895, the 
stock has fallen from 1194 to about 83, the pre- 
ferred stock and bonds are both selling twenty 
poin s below their former quotations. Is this 
growing in strength? 

We never aimed to drive avy of our con- 
temporaries off the face of the earth. We have 
use for them all, ::nd wiil yet cumpel them to 
play a part in our camp iga for truth and justice. 
From their decrease in business, however, 
averaging from 8 to 20 pages, we fear they are 
driving themse ves off the earth by not protect- 
ing their own clients. 

If the Review honestly : egrets that the elec- 
tro-medical frauds still thrive, why does it not 
make an effort to expose them? 

Infantile disappointments are as nothing com- 
pared with those of old age. The former, 
easily forgotten in the brighter and more en- 
gaging hopes for the future, may be buried any 
hour under tbe realization of noble deeds 
achieved with udvancing st.ength. But the 
journal which arr.ves at its zenith, passe: it, de- 
clines and is conf onted with actual dissolution, 
with the terrible knowledge that it has not for 
one single issue been true to its miss.on, that its 
death is not an accident but a deserved fate 
this journal, we hold, must feel disappointment 
bitterly. 

There is no doubt that Mr. Price and our other 
contemporaries would miss us, would chortle in 
their joy if we were gone. But weare not goiug. 
Oh, no. 

We have no intention of retiring from a cruel 
and unappreciative feid.” Frem the record of 
failures in the past three years it looks very 
much as though the field were “‘ retiring” faster 
than ELECTRICITY. 

As to our own reform” we do not see how 
perfection itself can be reformed. Seriously, if 
there are any specific faults in the policy pursued 
by this paper. we would esteem it a favor to have 
them pointed out in detuil by any or all of our 
contemporaries. We welcome critic sm even 
from weak-mind d journals like the Evectrical 
Review. 

It is not at all strange that the Electrical Re- 
view should be the first to writhe and squirm at 
the presentation of facts which it cannot deny 
and which are particularly well understood in 
its own office, for the Review itself has been 
from the start conducted in almost the same 
manner as the larger electrical companies. It 
has been a veritable graveyard for invested 
capital. 

When the paper was first started there were 
four companies struggling for supremacy, 
each one of them trying to kill the rest- the 
Brush, Edison, United States and Weston con- 
panies. From these concerns the paper ex- 
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tracted large amounts of money Without any 
equivalent return. The publisher was the inter- 
mediary, going from one company to the other 
and working deals“ for consolidations and for 
other purposes. His idea was to get money, no 
matter whether it was earned or not. The en- 
tertainment’’ idea, which was the stock in trade 
of the electric light boomers from Boston, was 
worked to its full limit by the publisher of the 
Review, and some of his bills for these extrava- 
gancies are yet unpaid. Stock in the enterprise 
was sold without regard to the chances of the in- 
vestor for getting any return. Mr. A. J. Dam 
put $12,000 into it, none of which ever came 
back. The entire caieer of the paper has been 
stained by exactly the same methods, the same 
peculiar theories of business, which have made 
the general electrical business what it is to day. 

Most of the offences and derelictions charged 
against the Review can be laid with equal justice 
at the doors of all the other journals. They 
have never risen to the height demanded of 
them by the untoward conditions developing 
even in 1880. They have never tried to educate 
the public, to give correct information. They 
have never dared to criticise any concern who 
had advertising patronage to bestow. Holding 
out their hands to beg patronage and support 
from the independent clement, they used all the 
ab lities possessed by them, every week, io 
strengthen those corpora ions which were en- 
deavoring by every means, honest or dishonest, 
to drive the legitimate workers out. The only 
object of these papers has been to draw from the 
plunderers as large a share of the plunder as 
possible. Their share of this plunder has been 
the consideration received for concealing the 
truth, even for printing directly misleading 
statements. 


We have now heard from one of our contempo- 
rari: s in answer to our strictures upon them 
for their total lack of honor, the utter absence of 
any endeavor to do their duty by the trade 
which gave them birth. We would now like to 
hear from the rest. 

The b st answer they can make is not to deny 
the truth or indulge in vaporings | ke those of 
th: Review, but to mend their ways, and turn in 
now, though late, to do th ir duty by their con- 
stituents and drive out the rascals and their ac- 
cursed methods from this trade. 

At present these papers are as far from what 
trade papers ought to be asthe poles are from 
the equator. 

& & „ 


Electrical Under date of May 28th 

Transmission of one of our subscribers 

Power. makes the following in- 

quiry, the answer to which we believe will be of 

such general interest that we publish the letter 

in full, omitting only the post office and name of 
our correspondent : 


To the Editor of ELECTRICITY. 

Dear Sir: As one of your subscribers I wish to inquire 
in regard to the transmission of power. We are in nego- 
tiation for a water power on the Susquehanna River, six 
miles distant, as our coal bills up here are excessive. We 
note in your paper of May 2d, in regard to the Niagara 
enterprise, that there is a great loss of power in trans- 
mission. As we have only six miles to overcome, can you 
give us an approximation of percentage of loss by the best 
of the present methods, and much oblige 

Yours very respectfully, 


B. 

As regards the question of whether or not it 
would pay to transmit power from a distant 
waterfall to compete with locally generated steam 
power, the local conditions are so controlling 
that it is impossible, without knowing them all, 
to give in any case a categorical answer, even 
when the distances involved are given as in this 
case. Water powers as sources of energy for 
electrical transmission are often held out as en- 
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ticing investments, and on the assumption that 
they cost nothing to develop are placed in a false 
light which has led many to regret their connec- 
tion with schemes of this kind. On the other 
hand, well considered projects of this kind offer 
abundant opportunities for safe and profitable 
investment, and there are doubtless hundreds of 
legitimate enterprises of this kind already under 
way or projected, and it is to these that we point 
in pride as we do to many others with chagrin. 

In the first place, assuming that the water 
power is ample and constant, it must be borne in 
mind that the interest on the investment required 
to develop that power, plus the interest on the 
transmission plant, plus the cost o“ maintenance 
of the water power and transmission plant, must 
be less than the cost of coal required to generate 
the same power locally. That is to say, the fixed 
charges on the improvement which renders the 
water power available stand in lieu of the fuel 
bill which the new undertaking is intended to 
replace. This br ngs into the question the cost 
of locally generated steam power. It will be per- 
fectly evident that with coal at $2 a ton we could 
not afford to invest as much money ina water 
power development as we could if the latter were 
to compete with coal that cost $10 or $20 per ton. 
It might easily be that the interest on the cost of 
developing a water power at our very doors would 
equal or exceed the cost of steam-generated 
power at the same vlace, and this would be so if 
coal, labor and other local supplies were exceed- 
ingly cheap. It would be felly in such a ca: e to 
go to a distant waterfall unless the cost for de- 
velopment of the latter were so much less than 
the cost for development of the local water power 
that with the added cost of transmission the 
power could still be delivered more cheaply than 
it could be produced for locally by steam or other 
means. On the other hand, in localities such as 
many of our Western mining districts, where coal 
is very dear, labor high, and where all supplies 
are hard to get, either on account of the distance 
from the railroad or difficulties of transportation, 
a large investment in water power, even at a very 
great distance, would be fully warranted and pay 
handsomely. Thus it will appear that m re dis- 
tance, or mere cost of coa', or mere cost of devel- 
oping and transmitting the power does not settle 
the question so often asked. 

If locally produced power is cheap, then the 
transmitted power must be cheaper to compete 
with it, and this means that the investment re- 
quired to render the distant source of energy 
available must be such that the fixed charges 
will not exceed the cost of coal locally delivered, 
in lieu of which they +tand. 

In estimating the fixed charges on a hydraulic 
plant, great care should be taken not to under- 
estimate them, and it is just here where so many 
promising enterprises of this kind are wrecked. 
In a hydraulic plant it is usually necessary to 
plan on a much larger scale than needed for 
present requirements, That is to say, if you 
have a fall capable of developing say 10,000 m. P. 
and the present demand is only for 1,000 m. P. 
it is seldom f asible to develop the water power 
for the smaller amount and then add to it as the 
market for power increases. The dam required 
for the smaller demand would cost nearly or 
quite as much as that required for the full 10,000 
H. P., and the result is that an investment is made 
at once which is nearly or quite adequate to the 
development of the larger amount. The fixed 
charges on this investment must be distributed 
among 1,000 H. P. instead of 10,000 H. P. as 
When divided among the 
full capacity of the plant these fixed charges may 
be very small, and seem to indicate a judicious 
investment, whereas if divided among one-tenth 
the amount, or the amount actually used, they 
may be prohibitive. 
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Then again, the load factor at the consuming 
end of the line is an equally important, factor 
often not considered. Supposing the consumer 
uses the 1, 000 H. P. but half or one-third the time, 
then the tixed charges, which seemed small when 
divided among the total capacity of the plant, be- 
come multiplied again by 2 or 8. Thes: are 
features of the situation which must all be con- 
sidered, but which, in embryo undertakings, are 
most apt to be entirely overlooked or given in- 
sufficient weight. 

Our correspondent refers to our remarks iu a 
previous issue on the Niagara Falls transmission 
scheme. This in our opinion forms a most note- 
werthy illustration of the features above referred 
to. 
In order to get power at all the Niagara engi- 
neers felt compelled to dig a long tunnel capable 
of acting as a raceway for 100,000 m. P. The cost 
of the tunnel, the wheelpits and other structures 
already completed has already mounted up into 
the millions. We have heard it estimated as high 
as $10,000,000. Suppose it is only half of this, 
the interest on this investment at 6 per cent. will 
be $800,000—these are the fixed charges for the 
undeveloped power. Dividing this by the total 
capacity of the tunnel makes the very reasonable 
fixed charge per annual E. P. of $8. But the com- 
pany have not yet sold 25,000 m. P. If they had, 
then the $8 would become $12. Coal at $2 per 
ton would be cheaper. Supposing the customer 
has to pay a fixed charge of $12 per m. P. and is 
entitled to use it twenty-four hours a day 865 
days in the year, but uses it only on an average 
of 9.6 hours per day, which is better than most 
of our electric light stations are doing to-day, 
the fixed charges at once become $80 by reason 
ot a 40 per cent. load factor. 

There are two conditions surrounding the Ni- 
agara project which are exceedingly unfavorable 
to its success as a business enterprise. The first 
is that its product must compete in one of the 
very cheapest steam power markets in the world, 
and second, that by the plan of development 
adopted the investment is so enormous that the 
fixed charges per m. P. must beexorbitant until 
the sale of power is large enough to bring it 
down to reasonable figures. 

In regard to our correspondent’s last inquiry 
as to the loss of power in transmission, the reply 
is that that can be made anything we choose. By 
simply increasing the electromotive force suffi- 
ciently high we may reduce the line losses to a 
negligible figure. Where very high potentials 
are involved there will be a saving in copper or 
in line losses, but there will be some additional 
charges for insulation against these higher volt- 
ages, and if step-up and step-down transformers 
are used additional losses will be introduced, but 
in a given case where the voltage is fixed there 
will be one permissible loss in transmission which 
will give the best results, and that is determined 
by the cost of energy produced and the cost of 
copper. According to Sir William Thompson's 
law the most economical loss in transmission is 
that in which the value of the H. P. lost annually 
is just equal to the interest on the investment in 
the copper in the line. 

We give below the available data of several of 
the most important American transmission 
schemes: 

Concord. TwO 250 k. w., 8-phase; 2, 500 volts 
step-down transformation to 110 volts; distance 
of transmission, 4 miles; steam coal at point of 
delivery, $4.25 to $4.50 per ton. 

Sacramento.—Four 750 k. w., 8 phase; 11.000 
volts step-up and step-down; distance of trans- 
mission, 20 miles; competes with steam coal at 
$8 per ton. 

Redlands.—Two 250 k. w., 8-phase; 2,600 volts 
step-down to 110 volts; 1st circuit, 44 miles, 150 
K. w.; 2d circuit, 73 miles, 100 k. w.; competes 
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with coal from Sydney, Australia, costing de- 
livered $8 to $9 per ton. 

Telluride.—8,000 volts; transmission, 8 miles; 
competes with soft lump coal costing in Telluride 
$10 to $12, hard coal about $2.50 more; no data 
as to cost of coal delivered at the Virginius mine; 
longest transmission (Ophir loop to Tomboy 
mine), about 16 miles; . M. F. at motor termi- 
nals, 8,000 volta; competes with coal at Tomboy 
mine costing prices quoted above at Telluride 
plus cost of delivery at mine, which is $10 to $12 
additional. 

Niagara to Buffalo.—Distance about 20 miles; 
competes with coal at $1.50 to $2 per ton. 

It may be well at this point for us to define dis- 
tinctly our position in regard to water power 
electric transmissions, since we have been ac- 
cused in some quarters of hostility to enterprises 
of this kind. The electrical industry has been 
crippled by the repeated failures of dishonest or 
ill-judged schemes in the past. So called friends 
of the electrical industry, as well as dishonest 
schemers, have foisted upon the public so many 
commercially impossible projects that electrical 
investments have become generally regarded 
with suspicion. Noclassof schemes are more en- 
ticing than wa'er power schemes, and none lend 
themselves to deception so readily as these. The 
idea that water power costs nothing is the seed 
from whicha harvest is expected, but from which 
disappointment is sure. 
to spread an early frost on these budding schemes. 
On the other hand, there are already many well- 
planned and successful installations of this kind 
in operation, and there will be and should be 
many more if we can ward off the blight which 
the ill-judged or dishonest scheme , if matured, 
are sure to bring upon the industry. To all 
legitimate engineering enterprises of this kind 
Exzorniorry will lend its most efficient aid and 
encouragement. To those which are bound to 
be failures before they are born, we ple lge, in 
the interests of the industry, our most active 
opposition. 

& & * 

Ir ıs with some regret, but less surprise, we 
learn that inthe recent c ntest between Paris and 
Bordeaux for carriages without horses, irrespect- 
ive of other power used, the electrical carriages 
were defeated. A gasoline motor wou, not only 
the first prize, but the second, third ani fourth, 
making the distance of 750 miles in 48 hours. 


& N ** 


Cause The fact that speculatora and 
and schemers, without any praise- 
Effect. worthy intentions as to the build- 


ing up of a solid industry, have taken all but 
complete possession of this trade from the be- 
ginning is on record. It is an important part of 
ELnOrRTOrrx's mission to point out just as many 
of the causes for this condition as possible in 
order that sooner or later the evil features may 
be eliminated as fully as possible. 

One of the most potent reasons for the success 
of the schemers lias been the lack of knowledge 
on the part of the public— even the intelligent 
public—in regard to electrical matters generally; 
and the prime cause of this ignorance, almost as 
evident to-day as in 1882, has been the misinfor- 
mation given out in the daily press, tacitly sub- 
mitted to if not directly inspired by men of con- 
siderable ability and knowledge—conspicuously 
by Edison himeelf. 

The early New York Herald ar icles, in which 
it was claimed that Edison had ‘‘solved the 
problem,” that “ gas was to be driven out,” that 
‘a 160. P. lamp can be maintained at a cost of 
not over 16 cents per annum,” did almost as 
much to injure the honest manufacturing in- 
dustry as Ediso .’s splendid inventive work did to 
promote it. 

The same causes are working to-day. In a re- 


It is part of our province 
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cent issue of the New York Herald was a half- 
column article on the work of Mr. D. MeFarlan 
Moore with startling headlines as follows : 

TO MAKE LIGHT WITHOUT HEAT. 
D. McFarlan Moore Claims to Have Made a 


Discovery that Will Revolutionize: 
Illumination. 


WILL BE SOLD 1 IN STICKS. 


These Can Be Carried Around by the Abas Who Can 
Press a Button and Get a Light. 


JUST LIKE A GLOWWORM. 


The same week the New York Recorder had a 
two-column article headed as follows: 


IS HE A SECOND EDISON? 


Herbert E. Rider's Electrical Inventions Are 
Attracting the Attention of Scientists. 


HE EXPLAINS HIS EARTH-MAGNETO. 


A Talk About His Underground Trolley, Steam and Heat- 
ing Inventions, and His Plan for Harnessing 
the Power of the Ocean—A Brother 
of Maud May Rider. 


Mr. Moore is a reputable electrical worker of 
some standing. He is endeavoring to produce 
something useful. We think his actual work is 
on the wrong lines, but give him full credit for 
attempting to do something for the public good. 

Mr. Rider is a bald swindler, and the earth- 
magneto has been sufficiently exposed in these 
columns, 

Yet how closely similar are the advertising 
methods employed by both. 

The evil effects of the nonsense in regafd to 
Moore’s work inthe Herald are made particu- 
larly evident by the way the Herald matter has 
been copied all over the country. A few days 
later a New Haven paper said editorially : 

A New York company is arranging to bring bottled 
lightning to everybody’s door. Stored electricity will be 
delivered fresh every morning just as the milkman de- 
livers the milk. This will supply electricity for cooking, 
for lighting where only a few lignts are desired, for run- 
ning sewing machines, and the like. 

There is nothing chimerical in this. The company will 
generate the electricity, fill the jars and deliver them as 
easily as the electric fluid is delivered by wires. 


Thousands of people have been led to believe 
that this scheme is practical, Pennock and 
other miracle olaimers are thus helped to sell 
more stock, and doubtless within a few months 
stock in this bottled electricity“ company will 
be offered for sale and find purchasers. 

Does this sort of thing benefit the art ? Does 
it benefit the public? Does it benefit those en- 
gaged in it? We think not. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


Professor John Poo-Bah Barrett and His 
‘‘ Electrical Journal.” 

We closed an article on John P. Barrett’s new 
newspaper enterprise in our issue of June 5th 
by saying that if there were anything in his past 
history to denote that it would have any effect 
on him we mi zht make a few remarks upon the 
propriety of J. P. Barrett, holding the official 
position he does, engaging in the newspaper 
business, It might interest our readers, however, 
to know that Prof. John Poo-Buh’s energies are 
directed in many lines, which will probably ex- 
plain also the amount of the snug sum which the 
enterprising Professor has saved out of a small 
yearly salary. 

In Feburary, 1892, Banks Cregier and S. H. 
Hayden brought suit against J. P. Barrett, al- 
leging crookedness. This matter was fully venti- 
lated at that time in the Chicago newspapers, but 
the suit was finally dropped, as we understand, 
for the reason that the two parties came to an 
amicable settlement. 

We quote from an article published in the 
Chicago Tribune February, 24th, 1892, the fol- 
lowing: 
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In defiance of the rules and law governing such cases, 
said Barrett has for years been employed and engaged in 
other occupations and business requiring his personal at- 
tention. Some of these are The Police Telephone and 
Signal Company,” The Chicago and Proviso Electric 
Rallway Company,” “The Cobb Vulcanite Wire Com- 
pany,” The Electrical Reminder Company” and the 
World's Columbian Exposition Company,” from which 
latter corporation alone he receives a salary of $5,000, and 
from the others considerable amounts, all of which are 
exclusive of the sum of $4,000 which he draws from the 
city of Chicago for his services as superintendent of city 
telegraph. 

It is claimed that for this reason Mr. Barrett must be 
considered as having resigned his office and that his salary 
from the city ought to be withheld. 


Our readers will probably think that this 
should be enough fora man who holds the re- 
sponsible position of City Electrician for the 
city of Chi ago, but John showed his fine com- 
mercial instinct and fine Italian hand by fortify- 
ing his position for many years in a rather in- 
genious way. 

About ten years ago, when electrical instal- 
lations were very few and far between, John saw 
a chance for his life. A city ordinance was passed 
organizing what is known to-day as the Elec- 
trical Inspection Department of the city of 
Chicago, each consumer to pay the trifling sum 
of $1.00 per electrical horse power for the plant 
inspected. 

This money, of course, was paid to the city of 
Chicago, but the more income the more inspect- 
ors, which latter of course were appointed by 
John; hence, the more inspectors the more 
pol.tical friends to give a job to and the more 
pull. 

John, of course, with his usual generosity, dis- 
criminated a little in favor of some of the larger 
corporations and his particular friends; in one 
case, for instance, a company paid $150 a month 
as inspection fees no matter what electrical 
horse-power was involved. 

As a matter of fact, there is to-day in the city 
of Chicago a very efficient inspecting department 
organized and operated by the Board of Fire 
Underwriters which does not charge anything 
for inspection. The underwriters, of course, are 
the parties mainly interested as to fire risks, and 
the inspection of City Inspector has dwindled 
down toa farce. The city’s inspection depart- 
ment is kept up by John for the income derived 
therefrom and for his own political friends. 


As a matter of fact, if one compares the rules 
and requirements of the Chicago Fire Under- 
writers’ Association, adopted September 14, 1893, 
and the rules and requirements of the Chicago 
Fire Department, adopted January 15. 1894, he 
will find one almost a verbatim copy of the other. 

Another new departure was John’s organiza- 
tion of the fake which is now known as the Na- 
tional School of Electricity and which was made 
the subject of a good many of our editorials. 

Bat the Professor is very inventive and in- 
genious, and after having the school fake fairly 
started, a city ordinance was passed by which 
electrical workers in Chicago had to go to John 
for a license. The license could be obtained by 
anyone who could show his former experience 
or education, and the diploma of any certain 
high-grade schools (of course including the 
National School of Electricity) was sufficient to 
obtain this license. 

So it will be seen that in the natural progress 
of evolution John had finally to have his own 
electrical organ to more fully and comprehen- 
sively teach his well-known business methods 
and electrical systems, and generally convey his 
talents to the large number of so-called students 
in the National School of Electricity and, inci- 
dentally, of course, get from the (not any more 
unsuspecting) public a few advertisements at the 
cheapest rates—no ad., no business—‘ Dr.” 
Hornsby, of course, keeping up the supply of 
suckers—excuse us, we meant studenta—by pay- 
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ing to his agents $5 a head for every new ac- 
quisition. 

We understand that the new Mayor of the city 
of Chicago, with the aid of the Civic Federation, 
has been trying to clean the city of Chicago, 
both literally and otherwise. Might we draw 
the attention of W. F. Baker, the president of 
the C.vic Federation of Chicago, to the above 
subject. We think the investigations he might 
set on foot would keep him busy for a few 
months to come. 

(Zo be continued. ) 


& K & 
The Brush Works. 


The Cleveland papers aro some hit inclined 
to doubt the correctness of the late news pub- 
lished in these columns in regard to the c'osing 
of the Brush works. They hive no trouble in 
bolstering up the perfectly proper hope of Cleve- 
land peoplet,hat th works wi.l not be moved by 
printing interviews with various people who 
‘think they would kucw if avy such plau were 
on foot.” We don’t think; weju-t know. The 


Plaindealer raya: 

The matter was investigated by the Cleveland papers, 
and Mr. 8. M. Hamilton. one of the officers of the com- 
pany said that if the Brush works were to be closed he 
had not heard of it. 

The renewal of the assertion by ELECTRICITY that the 
works were to be removed practically galnsays the sincer- 
ity of Mr. Hamilton's declaration that the works were not 
to be closed. Mr. Hamilton was out of the city yesterday 
and Mr. C. F. Brush was shown the clipping from ELEC- 
TRICITY. 

„The man who wrote this,” said Mr. Brush, must be a 
sorehead. Although I am not connected with the com- 
pany at pres nt. itis hardly probable that the works would 
be closed and removed to Schenectady, N. Y., without my 
knowing something about the change. As far as I know 
the works are not going to be moved or closed, and asI 
ald. if they were I woul probably have received some in- 
timation of the change.” 


Mr. Brus. is vut of the company, and hns no 
kuow edge whatever of what gues o: at 44 Broad 
street. Mr. Smedberg would ose his job if he 
told the truth, and Mr. S. M. Hamill is an artist 
in the use of words. By the ly, how s ran e it 
ix that a mau of Sam Hamil.’s abil ties aud at- 
tainments should be referred to by a : eporter in 
his own town as Mr. S. M. Humiit u. Uutil the 
C.evelund papers know the nume of their own 
lead n citizens tl ey bad better not pretend to 
know much about matters ha; pe:iig 500 miles 


from home. 
& K 


No Change in G. E. Officers. 


The G. E. directors met on May 14 and re- 
elected the previous officers, adding the name of 
E. W. Rice, Jr., as third vice-presid-n'. The 
Ooffi ner que method of building rail: oads in the 
wilderness and in towns of 50 iuhabitants, taking 
the bonds at 60 and selling them in Boston at 70 
or 80, seems to be satisfactory to H. L. Higgin- 
son, J. P. Morgan and the rest of the board. 


„ X * 
Congratulations Are in Order and Extended. 


The following handsomely engraved card con- 
tains an announcement that will Please a host of 
electrical men both in and ont of electrical jour- 
nalism: 

Mr. and Mrs. Samuel Faulkner invite you to be present 
at the marriage of their daughter Lucretia to Mr. Frank 
Loney Perry, Thursday evening, June 27th, at 8 o'clock, 
First Presbyterian Church, Chicago. 


Mr. Perry has long been connected in an ed- 
itorial and business capacity with the Western 
Electrician, and has in this way and through 
his many brilliant and venturesome reportorial 
exploits become widely known in electrical cir- 
oles. One of his most thrilling experiences was 
in the maiden trip of a submarine boat in the 
Detroit River which he described most graphi- 
cally in his own paper and elsewhere. A man 
who will voluntarily incur the unknown dangers 
of such a trip is not the one to flinch at a matri- 
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TWO VIEWS. 


„ ELECTRICITY’S ” EFFOR:S TO PURIFY THE TRADE SEEN FROM DIFFERENT 
STANDPOINTS. 


Mr. C. W. Price, Editor of a Subsidized and A Reputable Manufacturer, Who Has Ex- 


Guilty Contemporary, Sees One Side. 


(From the Electrical Review, June 12.) 


Our spurty little contemporary, ELEcTR.CITY, isevidently 
tired. Its efforts to reguiate the universe have wofully 
failed. It has commenced to scold and whine over lack of 
appreciation. It started out Lo kill the General Electric 
Co., the American Bell Teiephone Co. anda few other 
companies (non-patrous). and is sorely chagrined to find 
them alive and growing in strength ; besides. a few of its 
slow-golag contemporaries were to be driven off of the (ace 
of the earth, and numerous individuals wereeground to 
pieces by its disjointed pen (in its mind). Several electro- 
medical schemers and quacks were exposed - and are 
doing a Digger business now than before, which we all 
regret. These little disappointments often happen to in- 
fantile journalism. We shall miss our erratic and iil-ad- 
vised, but seldom dull, little half-brother, if it is going to 
give up the fight and retire froma cruel and unappre- 
ciative feld. Perhaps, however, its cries of disappoint- 
ment mean the beginning of its own reform—althoukh 
this thought requires an unparalleled stretch of the im- 
agination. 


perienved the Injustice We Inveigh 
Against, Sees the Other. 


To the Editor of ELECTRICITY. 

DEAR SIR: Permit me to congratulate you on the arti- 
cles contained in your last issue under date of June 5, 
particularly the editorial entitled Where the Responsi- 
bility Lies” ard your analysis of the * Pennock Electric 
System.“ ; 

Your editorial analysis of the financial condition of the 
electrical trade is correct, as many others beside myself 
can Well testify. Having been for several years secretary 
and treasurer of the — — Company, I was compelled to 
meet the very difficulties you enumerate, namely, the 
problem of elther manufacturing and selling electrical ap- 
paratus at less than cost, closing down the works and 
waiting for trade conditions o improve, or obtaining suf- 
ficient capital toenable our company to at least control 
the market. 

The policy cf selling apparatus at less than the cost of 
manufacture is suicidal to any concern, and the second 
proposition of remaining idle until times improved was 
impracticable, as there seems to be no tendency on the 
part of the larger manufacturers to permit improvement 
in the electrical trade itself. The third alternative. of in- 
teresting a large amount of additional capital, was also 
impracticable, as your article demonstrates. There was 
therefore no option except of going into voluntary liqui- 
dation while still solvent and placing the assets in the 
hands of an assignee that they might be disposed of as a 
whole or in fragments as circumstances would dictate. I 
bave no doubt you could find dozens of manufacturing 
concerns whose experience has been practically identical 
with the above. 

I sincerely trust you will continue your present policy 
of placing the blame for existing conditions in the elec- 
trical feld where it properly belongs and will further con- 
tinue to expose electrical fakes, which are now, as they 
always have been, very much In evidence, and which 
have assisted in discouraging capital from investments in 
legitimate enterprise. Con inue to publish a paper edited 
by the editors and not by the advertisers and you wiil be 
rendering the electrical fraternity the best possible ser- 
vice. 1 remain very truly yours, 8. 

Philadelphia, June 10, 1895. * ` 
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monial venture. and we are only surprised that 
he has deferred the step so long. 


This announcement is only another illustration - 


of the force of good example. The head of the 
paper which Mr. Perry has served so long set the 
example but a short time ago, and the contagion 
has been spreading ever since until all bis asso- 
ciates, with (we are sorry to say) one exception 
which shall be nameless, have been afflicted in 
like manner. The Western Electrician has been 
improved with each addition to the lady mem- 
bers of its staff, and we look for another im- 
provement immediately after June 27th. 
ELEcTRicITy extends congratulations to Mr. 
Perry npon this his latest evidenco of enterprise. 


& + . 
DR. ADAMS'S AIR LINE. 
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Who Are the Bankers? 


They May Pay Their Forfeits Out of the $9,000,000 
On Hand. 


Dr. Wellington Adams, head of the electric railway to 
be run from St. Louis to Chicago, says: We have been 
detained in the construction of our road by the panic of 
the last two years and were hitherto unable to place 
bonds. We hear from our bankers in Chicago, who were 
to place the bonds, that they now have $9,000,000 raised, 
leaving Only $1,000,000 to be raised. These are under a 
constant monthly forfeiture and this willcause them to 
expedite matters as much as pcssible. I am very conf- 
dont that we will soon resume worx.“ 


& K & 
The Backers are Responsible. 


(From the Financial News.) 


That is, in accordance with the known principle of 
equity, we must advise our readers to let that General 
Electric stock severely alone. Neither buy it, nor sell it 
short until the company makes a “sworn” statement 
of its affairs. It has robbed hundreds of men, and its 
backers should be held responsible. 


DESERVING OF SUPPORT. 


To the Editor of ELECTRICITY. 

DEAR Sin: I have read the copies of your paper with 
much interest, but none so much as the issue of June 5. 
Your editorial in this number on The Telephone Situa- 
tion ” is from the shoulder. For speaking out against such 
powerful corporations you deserve the support of all fair- 
minded and unbiased people. : 

Jas. D. RANDALL, Mgr., 
Telephone and Electric Speciality Company. 
Memphis, Tenn., June 6, 1895. 


¥ K * 


We shall welcome Messrs. Armington & Sims 
into full-fledged membership in the electrical 
mauufasturing industry. If they make as good 
dynamos as they have engines they will find a 
place to sell them at a good profit. There are 
still purchasers who want the best. 

x K & 

The controversy between our contemporaries 
as to which is the oldest may have its serious 
tide. The oldest one is the guiltiest one, and 
upon it may be first lai. the heavy hand of 
vengeance. 


Personal. 


Mr. John Starr, one of the leading men in the 
trade in Canada, was in New York last week. 
Mr. Starr sold tbe first T.-H. apparatus in 
Fiance, and is now a general dealer in supplies 
at Halifax. 

Mr. Hugh H. Harrison has joined Mr. R. B. 
Corey in the selling a ency of Bergmann and 
Knight arc lamps. Mr. Harrison is one of the 
most popular young men in the business and 


will be welcomed back to the commercial line. 
He becime conuected first with Leonard & 
Izard in Chicago, was afterward in tue Edison 
General railrond supply department and has 


since been with J. G. White and White-OCrosby 


Company. 
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The Three-Wire System. 


The State of the Art is Such that it is No 
Longer Necessary—Improved Methods 
of Distribution Described. 


(Special from our London Correspondent.) 


When new systems or improvements in exist- 
ing systems are invented which revolutionize a 
particular branch of trade by effecting economies 
or increased efficiencies in the working, thus 
rendering the employment of any other method 
out of date, unreasonable or unsuitable, it is but 
natural that those desiring or finding it neces- 
sary toavoid the new invention should seek to 
perfect, or at any rate to devise, some means 
of their own whereby they may be enabled 
to take advantage of the purposes of the in- 
vention in question without actually in- 
fringing the patentee’s rights. It nay be 
some slight alteration which in itself is of com- 
parative insignificance, yet coupled to the idea 
which it is sought to avoid alters the whole and 
enables the thing to be worked in sucha man- 
ner as to ensure freedom from royalty imposi- 
tions. In this way inventors have occasionally 
been the means, unwittingly, of indirectly 
bringing into the world certain improvements 
not attained by themselves. 

A system of such importance as the three-wire 
system of electrical distribution was therefore 
bound to bave about it both avoiders and in- 
fringers. That system, it will be remembered, 
was invented almost contemporaneously by Dr. 
John Hopkinson in England and Mr. Edison in 
America. Dr. Hopkinson’s letters patent in 
England were dated July 27, 1882, and expi e in 


1896. 
The many advantages of thissystem are known 


to your readers. The economy effected in op- 
per used in the conductors for distribution by 
the introduction of the middle wire by Dr. Hop- 
kinson enabled it to revolutionize the then ex- 
isting system of electrical distribution. In the 
London Courts of Justice on November 4, 1892 
(over ten years subsequent to the date of the 
patent), an action was heard against certain 
London electricity supply companies for in- 
fringement of the patent, and after a very lengthy 
hearing, in which most eminent counsel and ex- 
pert witnesses were engaged, judgment was, on 
January 14, 1898, given in favor of the plaintiff, 
who secured damages, costs on the higher scale 
and the delive y over to him of all inf - inging 
apparatus. This decision was recorded in ELEC- 
TRICITY at the time. There were really seve al 
companies defendants in the action. though only 
one name was put forward. The result, of 
course, led the al.eged infringers to seek means 
for effecting the distribution in some other way, 
and among the officials of the p:incipal defendant 
company—the St. James’s and Pall Mall Electric 
Light Company—there was some talk of discon- 
necting the middle wire from the pvint midway 
between the two generators and supplying avy 
want of balance by motor transfurmers or separ- 
ate balance machines, or by batteries. As a 
matter of fact a balancing transformer was fitted 
which fulfilled its object well and was presumably 
outside the patent, but the St. James’s Company 
we e advised that it would not do to fight the 
patent on those grounds, and in consequence 
they decided to abandon any appeal and forth- 
with paid the royalty. It is, however, thought 
in a respontib‘e quarter that the patent could not 
be sustained against such objections. 

Mr. R. E. Crompton (the president of the In- 
stitution of Electrical Engineers) was the first to 
use a three-wire system with secondary batteries. 


In a paper read before the Institution of Elec- 
trical Engineers some few years ago,* Mr. 


Proceedings of Inst. of Electrical Engineers, VoL 
XVII, Nos. 72 and 73. Paper by Mr. Crompton on Cen- 
tral Station Lighting; Transformers vs. Accumulators.” 
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Crompton gave a description of a system which 
was first put down by him at Vienna in 1886, and 
all the subsequent stations designed and equipped 
by him in Great Britain have been on the 
same principle. 

At the present date it is stated that the Vienna 
system is still working satisfactorily. As to 
whether this arrangement enables the avoidance 
of Dr. Hopkinson’s systems withont any possi- 
bility of infringement, Mr. Crompton’s owu 
opinion has always been that Dr. Hopkinson's 
patent is quite clear on this point, i. e., that un- 
der the term generators of electricity ” he does 
not include accumulators, and that consequently 
every one who bridges from outside to outside 
wire with the dynamo and compensates the other 
wires by means of accumulators does notinfringe. 
Mr. Crompton says that the only reason why the 
London companies using this system did not 
fight Dr. Hopkinson was that tliat gentleman's 
people made such a satisfactory offer that it was 
not worth while fighting the matter, which was 
complicated by the fact that most of these com- 
panies then using Mr. Crompton’s system with 
accumulators had at one time or other used Hop- 
kinson’s plan of two dynamos in series, aud there- 
fore would at any rate have been liable to back 
royalties for these periods which might have 
been levied at an exorbitant rate. 

In M. C ompton' opinion the working of 


DIAGRAM 


multiple wiring systems by accumulators or by 
equalizing machines is more economical ihan 
working them by Dr. Hopkinson’s patent, as the 
latter contemplates always running two machines 
in a three-wire system or four machines ina 
five-wire system. This reduces the size of the 
machines, makes them less economical, and also 
prevents the machines being run ata good load 
factor, which is also very detrime tal to 
economy. 

Itis not out of place to refer to the Vienna 
system more in detail as stated in the paper al- 
ready referred to. The arrangement consists of 
charging accumulators from central groups of 
batteries of accumulators ar anged in series. 
Each group of accumulators consisted of 52 cells 
giving the 100 volts required for the lamps with a 
comfortable margin. The total electr: motive 
force required to charge the four groups of 
latteries in series varied from 439 volts a’ the 
time the batteries are giving off work to 480 
volts for the short time duting which the charge 
is being completed. This includes the loss of 
current in the mains, the generating stations 
being situated 1,400 yards from the distributing 
station. On the subject of the regulation of 
groups of batteries placed in series, the author 
said his was a simple matter and had been cur- 
ried out at Vie ua and elsewhere in the following 
manner: 

The diagram No. 1 represents four battery 
stations arranged in series. Supposing that the 
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current enters at the left hand lower corner, 

passes through the first battery with the lamps 

parallel to it, passes from the end of that battery 

to the commencement of the second, and so on 

to the third and the fourth, and that this current 
is kept constant or varied :t will at the central 

static n by means of adjustable electrical current 
governors, we have to see how we can keep the 
potential constant in each of the four groups of 
lamps shown. [n each accumulator one terminal 
is permanently connected to one of the discharge 
muins and to one of the charging mains. The 
other termina] attached to the other mains can 
be shifted from cell to cell according to the elec- 
tromotive force 1equired in the corresponding 
lamp circuit by a movable contact forced 
through a series of contact rings. The bunch of 
lines shown in the diagram at the extremity of 
each of the accumulators represents the movable 
terminal. Asa rule the terminal for charge and 
discharge at this the regulating end of the bat- 
tery neither receives nor gives off current, so that 
there is uo loss of evergy in the shape of electro- 
motive force. The ring contacts are arranged in 
line in such a manner thata circular ring contact 
made of thin sheets of copper can be forced 
through them in turn bya central screw spindle. 
The double form of contact regulations was 
found to be more convenient, because when it 
became neerara-ry to fill np the end cells they 


No. 1. 


could charge in‘o a largerluumber of cells than 
were discharged from; at such times only was 
there nny loss of electromotive force in the reg- 
ulating apparatus. The arrangement for coup- 
ling up to the apparatus is very simple; the 
mains for charge and discharge are attached to 
the fixed disk contacts on the central screws; 
the regulating cells of the battery are coupled to 
their respective contact rings by sockets. The 
large central station at Vienna is worked by 
E. P. S. accumulators. 

Mr. Cromptor has found that the percentage 
of accumulators which he has always added to 
complete the three-wire system has been invaria- 
bly found sufficient to provide the extra output 
required during short periods of maximum load. 

In Mr. Stuart A. Russell’s book on ‘‘ Electric 
Light Cables“ there is a lucid description of a 
modification of the three wire system, which is 
as follows: 

„A modification of this (the Hopkinson three- 
wire system) is sometimes employed which dis- 
penses with the third wire in the feeding mains 
and permits of the use of one dynamo supplying 
current at 200 volts, instead of two dynamos sup- 
plying current at 100 volts, Fig. 2 shows the 
arrangement of the apparatus, in which D is the 
dynamo supplying current at 100 volts, which is 
conveyed by a two-wire feeder main to the dis- 
tributing point A, at which is placed a battery of 
accumulaturs; and to the two outside terminals 
and the middle terminal of this battery the 


JUNE 19, 1895 


three distributing wires are connecled. The ac- 
cumulators here play the same Part as their 
namesakes do in a system of hydraulic supply; 
the half battery connected to the circuit which 
requires most current discharges into that cir- 
cuit, and so helps the dynamo machine; and the 
half battery connected to the circuit in which 
the demand is smaller is charged by the surplus 
eurrent.“ 
While there is no economy in an installing by 
this method over the other —-the accumulators 
costing as much as the extra wire and second dy- 
namo—an economy in operation is attained. 
During the hours of light load the batteries 
may supply all the current required, permitting 
the shutting down entirely of the central station 
during those hours. 

Still another method has been propo:ed for 


simplifying the three-wire system. This consists 
in using a single dynamo giving 200 to 220 volts. 
To the brushes of this are connected the two 
outside wires. The neutral wire is co: nected to 
the center of the armature coils, and thus car- 
ries at potential midway between that of the two 
outside wires. This method is evidently quite 
adapted to the alternating current. 

With so many methods at hand which seem to 
be as good if not better than the regulation 
three wire system, it would seem clear that the 
threats of the G. E. Company by which they 
hope to control should fall flat. 


Electric Haulage at the Berwind-White Com- 
pany’s Eureka No. 22 Colliery.« 


„A mine turning out over 11,000 tons of bitu- 
minous coal per month and not a mule about the 
place.” Such is the statement of Mr. A.S. R. 
Richards, general superintendent of the Berwind- 
White Coal Mining Company at Osceola Mills, 
Pa., in speaking of the recently opened Eureka 
Colliery No. 22, which comes under his manage- 
ment. While there are one or two other iustauces 
of coal mines where mules are unknown, this 
Eureka No. 22 stands alone probably in never 
having been worked by mules for a single day. 

Last fall Mr. W. A. Crist, the general manager 
of the Berwind-White Company, and General 
Superintendent Richards decided to give elec- 
tric haulage a test and selected No. 22 to make 
the trial. The installation was made and within 
two hours of the placing of the electric loco- 
motive on the mine tracks it was hauling coal 
and has so continued with no interruptions, 
except a short shut-down one day when an oil- 
ing device in the steam engine demanded some 
attention. 

Through the kindness of Mr. Richards the 
writer is enabled to present a description of the 
plant. 

Anticipating an increase in the number of 
locomotives used, if the trial proved satisfactory, 
the power plant was installed much larger than 
at first needed. The installation work began in 
the fall. A boiler house 33 ft. long X 17 ft. wide 
was first erected. It is built of wood placed on 
stone foundations. In it is set a 66-in. X 16-ft. 
return tubular boiler, with 54.4-in. tubes, made 
by the Harrisburg Foundry and Machine Com- 
pany. The boiler is set with full arch front, 
entirely in stone, lined with fire-brick. It is 
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provided with a 70-ft. stack, 30 in. diameter, and 
is fed by a Garfield double-jet injector, no feed 
pump being used. The water supply is obtained 
from an artificial reservoir 1,200 ft. away, which 
is fed by springs above the level of mine drain- 
age. The water flows to the power house 
through a 8 in. wrought iron pipe laid 8 ft. 
underground. 

The engine house is of wood with stone foun- 
dations, and contains a comfortable office for the 
electrician. The locomotive shed immediately 
adjoins it. It is 46 ft. long x 20 ft. wide, and the 


shed forms an L 16 ft. X 24. 

The engine and gencrator are set with about 
20 ft. belt centers, on cut stone foundations laid 
with Portland cement, from 6 to 8 ft. deep. The 
engine, automatic high speed, is an Ideal,“ 
made by the Harrisburg Foundry and Machine 
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Company. It is 18 in. X12 in., with a speed of 
300 revolutions per minute. The normal steam 
pressure is 80 lbs. per square inch, at which 
pressure, with }-cut-off, the engine develops 
from 97 to 100 H. P. A Schieren double leather 
perforated electric belt, 12 in. wide, drives the 
generator from a 52-in. flywheel. 

The General Electric Company furnished the 
generator and electrical equipment. The gen- 
erator is set in a wooden cap-piece over the stone 
foundation and is of the multipolar type, 90 K.w. 
capacity and wound for 500 volts with an over- 
compounding to allow for a 10H loss in the line 
when under full load. The machine runs at a 
speed of 700 revolutions per minute, the pulley 
being 21 in. in diameter. 

The switchboard is of oak, made in the skele- 
ton type, and carries an automatic circuit 
breaker, a current indicator, a Weston round 
pattern voltmeter, a double pole main switch 
and a field rheostat. Insulated wires carry the 
current to the locomotive shed, where connec- 
tions are made to the trolley wire and to the 
ground return. A lightning arrester is con- 
nected in just at the point where the trolley con- 
nection is made. 

The trolley system used is the single trolley, 
rail return, which was used by the Thomson- 
Houston Company in its first underground 
plants. The trolley wire is the same size as is 
used in street railway practice, No. 0, and at 
present it is unnecessary to use any auxiliary 
feed wires, the trolley itself carrying sufficient 
current to operate the locomotive at any point 
on the line, under full load. 

In the outside construction work the line is 
supported by wooden poles carrying cheap but 
effective brackets, made of 2-in. and 1}-in. iron 
pipe. The brackets support the mining in- 
sulators and clamp ears, of the General Electric 
type. The clamp ear, doing away with the 
soldering of the trolley to the ear, is of great 
advantage in tirst cost of construction work and 
also in quick construction and repairs and in 
keeping the line tayt and in good shape. Under- 
ground the same insulators and ears are used, 
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the insulators being (carried generally on short 
wooden strips held to the roof by special ex- 
pansion bolts. - 

The track is laid on 6 in. ties, with an excellent 
roadbed. A 30-Ib. rail is used for 5,680 ft. of 
main haulage track and 20-Ib. rail is laid for the 
remaining 3,450 ft. of track now in use. Heavy 
fish plates are everywhere used at rail joints. 

The rail return is supplemented by bonding 
wires connecting from 1ail to rail. No.0 bare 
copper wire, turned, is used for bonds, con- 
nected to the rails by channel pins in. in 
diameter. 

The locomotive now doing all the gathering, 
hauling and distributing, is a two motor mining 
locomotive, with 1,500 Ibs. draw-bar pull capa- 
city, at a speed of 8 miles per hour. Its horse- 
power rating is therefore about 33. For a start- 
ing pull much more than 1,500 Ibs. is shown, and 
the rating in every way seems conservative. As 
an evidence of this the writer noted at one time 
an ammeter reading of 110 amperes at 560 volts, 
which, making allowances for small amount of 
current used in lighting, losses in the line, 
etc., meant an exertion of about 70 m. P. by the 
locomotive. This excessive demand was only 
temporary. The locomotive is of the low sloping 
back type made by the General ElectricCompany, 
which has come to be called the ‘‘ turtle back.” 
It carries a motor geared to each axle, and is 
equipped with the latest improvements in con- 
trolling and operating apparatus. Its construc- 
tion makes it practically waterproof and the 
heavy iron frame and covering offer a substan- 
tial protection from damage by falling roof 
or in wrecke. The latter are of very infrequent 
occurrence, however. It is a little over 10 ft. 
long over all, 5 ft. wide, and its height allows its 
operation where the trolley wire is not less than 
86 in. from the top of the rail. The gauge is 
36 in., the wheel base 44 in., and the machine 
weighs about 6 tons. Its heavy double bumpers 
are made to coincide with the car bumpers. The 
cars in use, made by Pie & Co., of Osceola Mills, 
are of excellent design for low veins, weigh about 
980 tbs. empty and carry about 2,400 Ibs. of run 
of mines coal. They have a wheel base of 22in., 
and self-oiling 14 in, wheels. For couplings the 
old chain and hook have been replaced by a link 
and pin, as better adapted to electric haulage. 
At the present time 200 of these cars are in use. 


An inspection of the mapwill show the method 
of opening up the mine which has been em- 
ployed, and the distance over which the one 
locomotive does the hauling. As stated above, 
the output during April was 11,242 tons. The 
largest single day’s work was 452 cars of coal 
and 20 cars of rock. Handling the latter, owing 
to their weight and the time taken in switching 
them to the gob track, is equivalent to hauling 
about twice the number of coal cars. The 
amount of coal hauled that day was 472 gross 
tons. The average output is 450 net tons per 
day of 10 hours, but this is being raised con- 
stantly. Of this output, 499% comes from Drift 
No. 1, 27% from Drift No. 2, and 24% from Drift 
No. 3. The maximum grade against load is 8% 
up the west track at the tipple. It was when the 
locomotive was pushing a trip of 19 loaded cars 
and 6 empties up this grade that the ampere 
reading above noted was taken. The max- 
imum grade in favor of the loads is 24% in No. 2 
drift, about 800 ft. from the bank mouth. A 
comparatively small tonnage goes over the 8% 
grade mentioned above, so that with the excep- 
tion of a very short 39% grade 300 ft. from the 
mouth of No. 8, the grade against the loads 
average well under 2%. The average grade of 
all the entries now wired, taking into account al 
distances, is a little in favor of the loaded trips. 


The minimum radius of track curve is 86 ft., 
on the small spur leading into the motor shed. 
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The minimum radius inside the mine is 51 ft. 

Not taking into account the distance covered 
in switching, gathering trips, etc., the looomo- 
tive is now making about 20 miſes per day. The 
maximum number of cars hauled from each drift 
to the tipple is as follows: From No. 1, 42; from 
No. 2. 25; from No. 3. 32. No. 4, has but just 
been wired and is little used as yet. A record 
has been kept of the amount of fuel used by the 
plant. Naturally there is little attempt at get - 
ting this down to a minimum under the eiroum- 
stances, althongh run of mine coal ie used. The 
record shows 26 gross tons used per month, or 
about one gross ton per day. 

The locomotive arrived on January Sth of this 
year, and, as stated, has been working constantly 
and without causing a moment's delay since. 
That the test is satisfactory to the Berwind- 
White Company is evidenced by their having 
recently ordered of the General Electric Com- 
pany three more locomotives, each of 800 Ibs. 
draw-bar pull capacity, for this same mine, and 
a complete equipment for electric haulage at 
Eureka No. 26. The construction work of the 
latter plant is already well under way. 


The smaller locomotives at No. 22 are to do 
the gathering of loaded trips inside for the 


larger machine to haul to the tipple from several 
main gathering points and the distributing of 
empty cars from the same points to the rooms, 
They will be put at work, one ata time, during 
the summer, as required by increased distances 
and tonnage. 

For the operation of the entire haulage plant 
there are required but three men. One man 
does the firing and looks after the engine and 
dynamo. The motor man, or locomotive driver, 
does all the rest, assisted by acoupler, or trip 
man. The time of Mr. Wells, the electrician, is 
not properly chargeable to this plant, as he is 
now putting in the plant at No. 26. and as other 
installations are made the proportioned amount 
chargeable to each plant will be small. Allow- 
ing a liberal percentage for interest and depre- 
ciation and putting in the coal at 75 cents per 
ton, the cost of haulage comes inside of 2 cents 
per ton. The addition of more locomotives will 
notadd materially to the cost of operating the 
power plant, and the additional charge for 
interest and depreciation will be slight. Each 
locomotive will require its own motorman, with 
perhaps one or two couplers, for the three new 
machines. The increased output will more than 
offset these charges, however, and bring the cost 
per ton lower than at present, probably. 


Some observations made during a trip (not for 
exhibition purposes) into No. 1 drift from the 
tipple, straight into the faceof the entry, may be 
of interest. The locomotive started in, pulling 
24 empty cars, against a grade of from 14% to 
1.7%, at 11:12 A. m. At 11:17 all the empties had 
been dropped along the heading, being taken by 
the miners directly into their rooms. The last 


empty wan dropped at a point about 1,800 ft. 


from the tipple. In the meantime, however, we 
had picked up 12 loaded cars, which had been 
placed in the main track by the miners, and were 
pushing those ahead of us in addition to pulling 
what remained of the empties. 

At 11:28 the return trip was started. We were 
then pulling the 12 loaded cars and on the way 
out picked up 16 more loaded cars, with which 
we arrived at the tipple at 11:30. The actual 
running time was therefore five minutes going 
in and seven minutes coming out, a total of 
twelve minutes, during which time 24 empty 
cars were distributed at entrances to rooms at 
distances varying from 1,000 ft. to 1,800 ft. from 
the tipple, and 28 loaded cars picked up along 
the same distance and delivered at the tipple. 

The wait outside was longer than necessary, 
owing toa delay in making some couplings. In 
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considering the operation of the plant it must he 
borne in mind that it is so new and work is ad- 
vancing so rapidly that the haulage arrange. 


‘ments have each day to be modified. When the 


smaller locomotives are at work doing the 
gathering, the main haulage work will be greatly 
simplified and expedited. 

The accompanying map shows the relative 
positions of the drifts, power plant and tipple, 


‘and as noted the grades are shown in percent- 


ages, the sign “+” signifying a grade against the 
loaded trips; the sign —“ a grade in favor of 


the loaded trips, and the small circle or dot on 


the haulage lines denotes a change of grade. 
The illustrations show a general view of the 
engine and boiler houses and tipple, with a 
loaded trip of 21 cars attached to the locomotive, 
and the inside of the engine room. 

The plant is situated at Windcrist, Clearfield 
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The Telephone Case.“ 


U. 8. Circuit Court of Appeals’ Ruling Upon 
the Berliner Patent. 


Charges of Fraud Not Proven. 


The opinion of the U.:i'ed States Circuit 
Court of Appeals has at last been banded down. 
It isa voluminous document of about 40 pages, 
written by Judge Putnam, wh ch opens with the 
following sta ement of the case: 

This is a bill in equity fled February 9, 1893. touching a 
patent issued November 17, 1691. to the American Bell 
Telephone Company, as assignee of Berliner. The alter- 
native prayer is that the patent be in all things recalled, 
repealed and decreed absolutely null, but that, if the 
patent is not deserving to be wholly repealed, but ts re- 
pealable in part,a decree be made repealing only such 
part as the court shall deem to be repealable. As to the 
latter part of this alternative prayer for relief, the Court 
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County, Pa., and is visited by a large number of 
operators as well as curiosity seekers, all of 
whom find a hearty welcome from the Berwind- 
White officials. It is intended later on to oper- 
ate ventilating apparatus by electricity, and the 
current is now used for what lighting is neces- 
sary. 

The writer is indebted to General Manager 
Crist and General Superintendent Richards for 
many courtesies extended, and also to Peter 
Cameron, Jr., mine boss, and Harry J. Wells, 
electrician, for information furnished. The 
maps and some general data were kindly sup- 
plied by Peter Cameron, mine superintendent, 
and William Cameron, his assistant. 
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Exrssnarion 


has heard nothing and there is no occasion to on- 
sider It. 

Berliner's original application was filed June 4, 188, 
and Patent 468,569 was issu:d more than fourteen years 
thereafter. Ina general way it covers the microphone. 

The pith of the case, as stated briefly for the counsel for 
the United States. 18: 

1. That Patent 468,569 is void for illegal delay in ils 
issue, and 

2 That it is also void on the ground that the prior patent 
288,969, was granted upon the same application, to the 
same applicant, for the same invention. 


The substance of the opinion is by no means 
as f r-reachivg and so decisively in favor of the 
Bell Company as the first reports led the publio 
to suppose, for, as will be seen from the parts 
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quoted below, it merely reinstates the Wen in 
the position where it was before Judge Carpen- 
ter’s decision declaring it null and void. In other 
word , the Berliner patent is now in he same posi- 
tion as any other patent gran ed by the United 
States Patent Office, viz., possessed of prima 
facia evidence of validity, which validi‘'y may be 
attacked and must be defended before the courts 
in the same way us other patents upon whch ad- 
ju:lication has not yet been had. The only poiut 
that hag been settled in this oa:e is that the 
patent is not void by reason of illegal delay in 
its issue. 

The second claim of the United S ates, ‘* that it 
is also void on the g ound that the prior patent, 
938,969, was granted npon the same application 
to the same applicant, for tie same invention,” is 
met by the statement that the examiner and the 
Board had before them all the f cts bearing on 
this branch of the cas: whic! are now known, 
and understood the law, so that the patent 
was it sued un ler no mis‘ake of either law or 
fact, the Court adding that the most that 
can be claim: d by the United States is that the 
officials of the Patent Office, having all the law 
and facts before them, err:d in the exercise of 
their free judgment in the determination that 
the earl er patent did cover the invention de- 
scribed and claimed in the later one. Even 
were ih s so, the result was not a mistake in the 
sense of the law in its : pplication to the princi- 
ples of cancellation of deeds and other instru- 
ments; but it was merely an erroneous judg- 
ment „nd determination of the ultimate fact 
d duc d from the primary fact., all of which 
were known.” 

„As we are clear,” says the Curt, that this 
proposition of the United States cannot be sus- 
tained on the law, even admitting the facts to be 
as claimed, we will not undertake to determine 
the que: tion of the substantial identi’y of the 
respective claims of the tw» patenta, or any of 
them. Me prefer to leave that without preju- 
dice, in the event it hereafter involves other in- 
dividual or corporate rights.“ 

The question in regar to the effcot of the first 
patent (by date of issue) upon the patentin suit 
is therefore still open. 

As regards the illegality of the delay iu the 
Patent Office, the appellants claim that ‘‘ the 
duty of the Bell Company was to get its patents 
with the least possible delay by the exercise of 
all its legal rights. Its snbmis-ion in silence to 
delay directe! by the Commission r in vio ation 
of his duty wasa failure in the discha: ge of its 
duty.” The Ovurt in reply to ths enumerates 
a number of things that the Bell Comp ny had 
the right to do, and then says: The imagi- 
nation can hardly pu: a limit to the things it had 
a right to do. To say, therefore, that it was 
bound to do in the public interest a l that it had 
a right to do in its own, and that if it did not do 
this ıt should pay the penalty of a forfeiture of 
an iuvention said to be extremely va uable, is a 
proposition so unreasonable that the mere stxte- 
ment of it by the United S‘ates s ems to confess 
the weakness of their case.” 

To the claim thit althongh the officials of the 
Patent Office were guilty of gross dereliction of 
duty in their treatment of the Berliner appli- 
cation, all that was needed to bring mat ers to a 
focus was greater diligeuce on the part of the 
B l: Company, the reply in: 

‘¢ Whether, however, the law's measure is that 
of reasonable diligence or the highest, the courte 
have no standard by which they can determine 
what amonut of inform il sul c tition would have 
been proper. 

It must be admitted tha: i is not only neces- 
sary for the United States to prove that there 
was a lack in this direc.ion but that the lack con- 
tributed to the result... There is no proof which 


cnables us to form proper judicial conclusions 
on thi: point. If the record showed that the 
Ameri an Bell Telephone Company had failed 
to make the usual communications, whether 
oral or written, ‘here might be something which 
the law could tike hold of; but as the pr. ofs 
sand the factis otherwise.” 


A ter referring to the claim of the appel'unts 
that the So icitor General and the Com ı issioner 
had been ¢erelict, the opinion g vs ou to sy: 


“Tue United States seem to assume that the 
S .l.citor General, :s well as the Commis ioner, 
fai el to appreciate the grave c .nsequences, as 
now descri! ed, likely to arise from de ay in act- 
ing on the appl cation touching the Berl ner 
mic ophone, und that it was the specia! duty of 
the defendaut corp ration to set him right. Bu 
however ilis may seem, and lovking at the 
ma ter from t e po: ition of those acoustumed to 
eng» e in large and mportant lit g tion, we can- 
not doubt that the counsel fur the U :ited States 
wo:tld be f reed on rec ons deration to ag ee w.th 
the Court that at the crisis to which we re fer (viz., 
the Drawb ugh iute ference) ny approaches by 
the Americin Bell Telephone Company to the 
Solicitor General, having regard to anytbing 
whi h would weaken or hamper th: prorecuticn 
of the then suit, won'd have beeu regarded with 
suspid on, and would have been entirely Ley: nd 
and dut ide of the efforts reasonnb y expected 
from solicitors aud counsel with r ference to any 
pending ho tile pr ceedings Like every othr 
proposition in the case having in view an ex- 
planation of the practical me h dsinwhich the 
American Bell Telephone Company could have 
exercised ut various stages the extreme degree 
of diligence asked of it by the United States, 
this one fails to bear out any test whatsoever.” 


B .t it is said by the United States that the Pat- 
ent Office could easily have disposed of Draw- 
buugh, because at that time the law wus well 
settled that under the statute of 1870 two years 
publi: ure, even w thou h's conse. t, was fata! to 
him, and Manning vs. The Cape Ann Isinglas: 
and Glue Company is referred tous seltling this 
point. The Court says: This case was not 
deci'el until May 7,1888. It did not invo:v» 
this question, ana what was said therein touching 
it was a dictum and was never acquiesced iu by 
Diawbaugh’s solicitors. . The Bell Company 
was compelled, with refe. ence to this applioat on, 
to meet the practical cundition of thingr, an \ © 
must p t curse ve int at position. Therefore 
whatever may now be said as to the theoretical 


tide of the law. it is more appro: r ate to the pur- © 


p ses of this case to obs rve that D awbaugh’s 
solicitor did tucceed in | ractically retain ug his 
application uuder adjudication by the Pateut Of- 
tice until n-a: the close of October, 191.” 


The Cou t next pointed out acle r incourirt- 
ency on the art of the United States. Refer- 
ring aga n to the Drawbaugl case, it says: It 
was claimed by the Uni ed States at one point 
that this litigation did vot involve th micro- 
phone, but with a clear inconsistency the United 
States, at another po nt i: its argument at bar, 
rested one of its propositions as to the alle ed 
duty of the C mmissioner at a certain crisis on 
the di tinct ground that the C rcuit Court had 
di cided thut Drawbaugh did n t invent the 
microphone.“ The fact ix,” said the (ou t, 
that the enti: e di pute us between D.awb ug 
on one side and Bell, Edison tnd Berliner on the 
other tarned on one and the same question. viz., 
the truth or falsity of Drawbaugh’. story; 80 
that, a- te tified to b the president of the A rer- 
ican Bell Telephoue Company, if Drawbaug 's 
story was substanti lly true it out up by tue roots 
all that Edison and Berlin or had done.” 


Tbe Court expresses its opinion of the sugges- 
tions made by the United States as to what the 


Bell Company should have done to avoid the 
delay in the following words: 

“ The practical summing up of all these various 
suggestions is that the American Bell Telephone 
Company is, in effect, censured for not reforming 
both the practice and the officials of the Patent 
Office. We think this demand is w.thout parallel 
or precedent, that the case may justly be stated 
in this form, and that, when thus put, it shows 
itself so revolutionary as to require the legal 
mind to reject t on mere statement,” and it 
further claims that the United States have 
failed to meet tbe burden resting on them, of 
proving that the lack of compliance with what 
they claim should have been done had any prac- 
tical result in producing the delays complained 
of.” That the Bell Company with all its re- 
sources could have found some way to break the 
deadlo.k if it had earnestly desired so to do, may 
be true, ‘‘ but the courts have never yet been 
vested with authority to deprive any person or 
corporation of property or rights on the strongth 
of any such mere as ertion, nor without allega- 
tions and proofs in a definite form. 

We think this is the first instance in which 
eithor the people or the king, wherever the com- 
mon law prevails, has eought to revoke by legal 
p oceedings, on the ground of imputed or merely 
legal fraud, a grant of this character, issued to a 
subjec after full official knowledge of all the 
facts, where there has been no dec: it, collusion 
or corruption. and where the snbject duly com- 
ple! with all statutory and departmental re- 
quirements, merely because the officers incharge 
have been dilatory and the subject failed to use 
zeal in spurring them on.. Me do not deter- 
mine that any degree of laches wha'ever will for- 
feit a patent once granted, reserving, of course, 
cases of ab-ndonment, and other cases where, 
through laches, the equities of strangers bave be- 
come establi-hed, ne ther of which olasses are 
involved in the suit at bar. 

* The United Sta / es asks us to establish a pe- 
rid of limitations o her than fixed by statute, 
an l we do not decide that under anv circum- 
stauces we bave auy authori y so to do. We 
merely determine tha’ the case of extreme dili- 
gence, as made by the Uni'ed States, cannot be 
maintained.” 

The Court then oes on to show t` at while the 
delay in this case was unusua', it was not unpre- 
cedented. and it is stated that during the two 
y ars 1898 and 1894 orty-nine patents issued 
with an average of ten ears after the applica- 
tions were filed—ten of them ten years or over, 
and several of th m fourteen year- or over. 

“The decree of the Circuit Court is reversed, 
and the case remanded to that court with 
directions to dismiss the bill.” 


A NEW CONTACT SYSTEM OF ELEC- 
TRIC RAILWAYS. 


The Westinghouse Electric and Manufacturing 
Company have acquired the recent Wheless 
patents of elect: ic railways, and are exhibiting a 
workin model of the rame on the fourth floor of 
the Equitable Fuilding, on Broadway, New 
York. Int! is system a me'‘allic return is ured, 
and the roadbed is provided at intervals of less 
distance than the l ngth of a car, with sets of 
three metall c plates extend ng slightly above 
the street paving. These connect by means of 
insulated wi es with ele tromagnetic switching 
devices lucited be ide the tra k. Underneath the 
cr are thee metal contact bars which make 
contact with these metal plates as the car pro- 
ceeds. Within the cari: loonted small storage 
bat ey, aud this by means of the contact bars 
and surface cunt:cts a tuates the el: ctromag- 
netic switches bi wh‘ch the line cnrre:.t is thrown 
into connection with the motors. When tbe car 
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i not over the contacts the metal plates are not 
in c'reuit, so that there is no chan e for leakage 
by this cause, but as the car proceeds over suc- 
cessive plates it first poks up the ourrent, and 
then as it pacses off drops it again, leaving the 
track connection: entirely dead. 

The model] forms a most interesting working 
exhil it, and is well worthy of a visit of inspec- 
tion. 


LOUISIANA 


LIGHT COMPANY'S AF- 
FAIRS.. 


‘Efforts to Displace R. T. McDonald and Maurice Hart. 

In the application for a receiver for tbe Lonisi- 
ana Electric Light Company, filed two weeks ago 
by the United, Electric Securities Company, 
charges of fraud and gross mismanagement are 
made against’ Messrs. R. T. McDonald and 
Maurice Hart, two of the leading directo s. 


Among other thing: it is charged that— - 
In the year 1839 the president and directors entered into 


a contract with the Fort Wayne Electric Company of Fort 


Wayne. Ind., whereby the Loulsiana Electric Light Com- 
pany agreed to give to the Fort Wayne Electric Company 
$425,000 of the stock of the Louisiana company for the pur- 
chase of certain patent rights which had no vale to the 
‘knowledge of the directors of the defendant corporation, 
‘and that the stock was delivered by them knowingly for 
no substantial consideration. 
That on or about January, 1891, R. T. McDonald and 


Maurice J. Hart were the owners or controllers of the 


s ock of a certain bankrupt or worthless: corporation, 
known asthe New Orleans Tower Company, and were at 
the same time directors of the Louisiana Electric Light 
Company, and chat the president and directors of the lat- 
ter company, with full knowledge of the aforesaid facts, 
entered into a contract with two of its members, viz., R. 
T. McDonald and Maurice J. Hart, whereby in considera- 
tion of a transfer to the Louisiana Electric Light Company 
of $480,000 of the stock of the sald New Orleans Tower 
Company it agreed to assume and did assume the debts 
of said company, amounting to $155,000. 

That on or about September, 1892, and prior thereto. the 
Fort Wayne Electric Company of Fort Wayne, Ind.. 
bought out the Edison Electric Company, a corporation 
doing business in the eity- of New Orleans, and that on the 
28th of September, 1892, the president and directors of the 
Louisiana Electric Company voted a sum of 880.000 as a 
credit tothe Fort Wayne Company, without any lawful 
consideration, but under the pretence that the said com- 
pany had benefited the Louisiana Electric Light Company 
by purchasing the Edison Electric Light Company. 

That after said purchase of the Edison Electric Light 
Company by the Fort Wayne Electric Light Company, the 

president and directors ofthe Louisiana Electric Light 
Company passed a resolution offered by R. T. McNenald 
dy. which, in consideration of $200,000 of stock of the Edi- 
son. Electric Light Company, 
Louisiana Electric Light Company was authorized and 
directed, in behalf of said company to g .arantee the pay- 
ment of the principal and interest of $500,000 of the bonds 


of said Edison Electric Company, and that the said bonds. 


have actually been indorsed and guaranteed by said Louis- 
iana Electric Light Company, but that the consideration 
of said guarantee, viz., the $200,000 of stock of the Edison 


Electric Campany, has never been delivered to or received 


by the Louisiana Electric Light Company, which company 
has thus assumed a liability of $500,000 without recetving 
any consideration whatever therefor, and that the said 
stock was actually received and is now held by R. T. Mc. 
Donald and Maurice J. Hart, individually. 

That the affairs of the Louisiana Electric Light Company 
have in divers and sundry ways been grossly mismanaged 
by the president and directors thereof: that by eason of 
said mismanagément the corporation has become utterly 
Insolvent; that in addition to the $700.000 of first mortgage 
bonds the company has outstanding about $800,000 of second 
mortgage bonds, the coupons on all of which mature semi- 
annually on the first days of June and December of each 
year; that the coupons maturing June 1. 1895, have not 
been paid, and your orator is informed that a large part of 
previously maturing coupons bad not been paid and can- 
celed by the company, but were taken up by others with- 
out being canceled; that the company is unable to meet 
its other current obligations and, as your orator is in- 
formed, went to protest in bank. the 6th day of June, 1895; 
that its most valuable source of revenue Is from its con. 
tract for lighting the city of New Orleans, and your orator 
believes that its prospeciive revenues from that and 
other sources have been hy pothecated tn advance to cred. 
itoraup to and including March, 1896,and that amongst 
said creditors who have received such hypothecation fora 
large amount is the FortWayne Electric Company. 


Wheu the cve cime np on an order to show 
cause whya receiver should not be appointed, on 
June 13 last, all the parties interested appeared 


the president of the 


ELECTRICITY. 


in court. Fenner & Devegre represented the 
petitioners and Judge T. J. Semmes appeared as 
counsel for the presid nt and board of dir. ctors 
of the Louisiana Electric Light Company. 
Jadge Semmes stated that the interested parties 
were hopeful of an adjustment of the affairs of 
the Lonisiana Company and asked that the hear- 
ing of the application for a receiver be postponed 
until June 28, which the court granted. 

This action at New Urleans is merely another 
move in the tight of Coffin vs. McDonald, and. it 
is no credit tothe perspicacity of the latter if he 


fails to see it and to strike back. 


The United Eledtric Seour ties Company is the 
one ou which Mr. Coffin floated into apparent 
B.ccess. To those who are posted in the affairs 
of this corporation, as Exxcrniciry is, it seems 
strange indeed that they dare come into any 
court charging fraud upon any one else; that 
they have the effrontery to invoke the aid of any 
eourt in carrying out tl eir schemes; thut they 


, dare above all things take the chances of pro- 


voking a "ght with R. T. MoDonald, who noone 


all their metbods. 


‘Notwithstanding Il that h e append in the 
last two years, it is evident that Mr. McDonald 
has hesitate | to open the warfare upon the G. E. 
Company which wis exp oted. Afte the plainly 
evident sufferings of the Ft. Wayne inter st; 
from their few yéars of subserviency to Mr. 
Coffin, keeping them back from the development 
of new lines of appara usf. om keeping up with 
the t mes, as it were—it has been a surpr se to 
those who know Mr. McDonald be-t that be has 
not made stronger efforts to re-e:tibli h his 
pos tion, even at the expe se of an irreparable 


‘break be:we n him and Mr. Coffin. 


Wy should there be any m re trades and 


deals? Why shonld any company keep out of 


any line of manufacture to accommodate a rival, 
even for a consideration? 

We Lave always maivtained that Mr. McDon- 
ald is a shr wder and abler man thin C. A. 
Coffin. Why does he not assert hi:nae 11? 

After this stiack upon his honor a.d bus'ness 
method, half believed to he an hone t one in 
N-w Orlean-, accor ling to the pr. ss of that city, 
can Mr. McDonald: hesita e any longer? Oan he 
longer suppose for one moment that Mr. Coffin 
has avy other object than he had iu Augus', 1898, 
tu wit, to drive Mr. McDonald eutirely out of 
the field? 

We have no doubt that this matter will be 


_ secretlys ttled between the Securities Company, 


Coffin and Mr. McDonald. But what credit is 
there in this mode of procedure? 


The Electropoise. 
(From the Electrical Review, London.) 


The Electrcpoise, notwithstanding what has 
been said of it in our own columns, and more 
particularly in Science Siftings, seems to flour- 
ish, judging by a full page advertisement of this 
appliance, which polarizes the entire body,” 
appearing in the Gentleman's Journal for May 
15. In America our contemporary, ELECTRICITY, 
has been waging a war of extermination against 
this ‘‘home cure without medicine” with, we 
believe, considerable success, and we thought its 
pretensions had been completely exposed in the 
old country. However, it was evidently only 
scotched, not killed, so we would suggest that 
the poor foolish dupes whose testimonials are 
printed in the aforesaid advertisement should 
read Science Siftings to learn what the Electro- 
poise consists of. 


The Telephone Situation, 

It is expected that the National Association of 
independent telephone manufacturers will meet 
iu Pittsburg ou Monday next to perfect their 
organization, 
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- Recent Experiments on the Electric Discharge 
by Lord Armstrong*—il. 


This peculiar quasi circulation in the eleetro. 
static field which Lord Armstrong's experiments 
appear to indicate is of the greatest theoretical 
interest. Several experimenters have obtained 
analogous results, and attempts have been made 
to explai i them which, however, do not appear 
altogether satisfrotory. Faraday, in 1888, ob- 
rerved the movement of dust particles, and silk 
fibers in non-condacting liquids, in the opposite 
direction to the cnrr: nt, and also a convective 
movement of the liquids thems lves in the s ine 
direction as the current; nnd many other experi- 
m nters have made sin.ilar observations with a 
variety of other powders Electric oonvecion is 
consider.d to be du to layers of the dielectric 
liq {id in contact with the electrodes getting sur- 
charged with e'ectricity, owing to the ‘fact dis. 
covered by Qain ke, that conduction in such 
liq^ids does not follow Ohm's law, the current 
Near the 


Fra. 7. 


electrodes the fall of potential is more rapid than 
in intermediate parts of the field, and conse- 
quently electricity will flow more ripidly into 
the liquid from the electrodes than it is drawn 
off by the field beyond. The surcharged layers 
of the liquid are rep lled, and thereby p:odace 
a convective movement. The movement of sus- 
pende l particles in the opposite direction to this 
convective currentin the l qui is cons dered by 
Q incke and Helmholtz to be explained br sup- 
posing that the c ntact of the liquid and the 
p rti les; iv s them prosite chai ges. This ex- 
pl nation, however, appea s to be incompatibe 
with Lord Armstrong's experiment, where the 
cottou thread is connected to the positive ele ¢ 
trode, nd therefore must have the same kind of 
charge as the convective l quid current moving 
away from the positive pole. 

Another group of Lord Armstrong's figures 


From the Klecirtoal Review (London.) 


June 19, 1895. 


show some peculiar pho'ographic actions of the 
discharges. It bas long been known that under 
certain circumstances the lightning flash pro- 
duces a reversed image or dark flash” on the 
photographic plate. Thia subject has been in- 
vestigated by Clayden“, who came to the con- 
clusion that the reversal of the imaze of the 
lightning flash was due to the superposition of 
light reflected from white clouds striking the 


Fra. 8. 


photographic plate before or after the flash. He 
found the dark flash“ had frequently a white 
core, and this he found he could reproduce in 
photographs of sparks from an influence ma- 
chine, when these sparks were produced by large 


Fia. 10. 


Leyden jars, but not when the fainter sparks from 
smaller Leyden jars were used. In the latter 
case there was no white core, the whole of the 
spa k image was reversed. 

The existence of the white core, therefore, 
may plausibly be attributed to concentration of 
the current ou the surface of the spark, a well- 


Phil. Mag., Vol. XXVIII., page 92, 1889. 


BLECTRICITY. 


known property of alternating or rapidly vary- 
ing currents such as we have in the electiic 
spark. The more i: t-nfe light produced by this 
stronger surface cnrrent may produce reversal of 
the photograph image, while the less dense 
current at the center does not reach the reversal 


Fia. 9. 


point. Fig. 7 shows a discharge containing a 
dark spark with a white core, which can 


FId. 11. 
be seen much better in the enlarged view of the 


same (Fig. 8). Figs. 9 and 10, however, show 
how incomplete this explanation of the dark 


313 
spark is. Fig. 9 is an enlarged view of the horns 
of part of a brush discharge. The branches of 
these horns an be seen to overlap or coalesee at 
several points: The image at these points is 
brighter, though according to the theory just 
explained these points ought to be dark owing 


to photographic reversal. In Fig. 10 we have an 
effect which as far as we know is quite novel, 
namely dark pointsupon white sparks. These 
dark ' oints occur apparently where the branches 
t: rminate in air before they reach the negative 
pole. This peculiar effect, if pho ographio, 
would imply that he points uf these sparks were 
mich more lumi , ous thin the rest of the spark. 
But the effect may be eleo rolyt o, as there is 
alw :ys a probnbility of som- «lectrolytic action 
when th discharge is mad over the surface of 
the sensitive film (f a photog aphic plate. At 
the positiveend of a spark, oxygen or hal gen 
compounde would be produ ed by elect olysis, 
and itis well kuown that the presence of such 
compounds in the sensitive film favors reversal of 
the image. Here, h wever, they appear at the 
negative end, and there ſore if this theory le cor- 
rect the dark points must have been produced by 
a reflected wave of current which temporarily 
vonverted the end of the spark into a positive 
electrode. Fig. 11 represents the effect produced 
by a dischirre from the air upon a negative 
point. The shape of the horns is said to beara 
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very close resemblance to those seen in solar 
eclipses. 

These beautiful figures obtained by Lord 
Armstrong will, we do not doubt, be of the 
greatest interest to students of electrical theory, 
and «sa distinguished physicist has remarked, 
they would be very instructive if we only knew 
whut they meant. 


PULL THE STRING. 


It is too late this time, but he eafter when yon 
get your copy of ELEOTRIC ITT don't break your 
finger nails or tear the cover of the paper by 
trying to get the wrapper off in the wrong way. 
Fin a little notch in the wrapper on the right 
end, pull the string, and you have no trouble. 


The Siemens & Halske Co. 


Increased Capita!—Ready to Extend Their 
Lines of Manufacture. 


The Siemens & Halske Electric Company of 
America have completed the arrangements which 
have heen under way for several months, and are 
now finally settled at the old Grant Locomotive 
Works, Chicago, the parchase of that property 
having been completed. 

The capital stock has been increased from 
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55x60; office building, 45x180; making a total of 
195,260 square feet. 

The Siemens & Haleke Electric Company of 
America have not had altogether smooth sailing 
since their beginning here in 1892. and it is con- 
siderable of a personal triumph for Messrs. O. 
W. Mey enburg and A. W. Wright that in sp te 
of all a oidents and unfavorable general con- 
dtio s they have within three years placed the 
enterpri-e in the front rank. The apparatus was 
we l] known on this side to technical men, bu it 
was due to the push and energy aud bu iness 
capacity of these gentlemen that the publ c gen- 
erally were made aware almos at once of its high 
o arac er, and that the business ook at once so 
prominent a place. It will be remembered that 
the plant bnilt in 1892 was completely destroyed 
by fire in August, 1894. At that time many of 
the leading rai'roads and office buildings 
throughout the country bad Siemens & Halske 
machines in use, and many orders were on the 
books, some for the largest types of machines. 
W.thin six weeks after be fire the company had 
re-located itself in its presen quarters, and had 
begun to ship apparatus. 

At the time of the fire they bad severa new 
lines just ready for the marl et besides Types I. 
(direct connected) and L. H. (belted). The fi e 


has delayed them seriously, but they are now all 


trade of this oouutry to suit themselves, it is 
cheering news to hear that other capitalists of 
equal or greater strength ignore them, and pro- 
ceed in the way of building up a legitimate com- 
peting business. 

Every additional concern lke the Siemens & 
Halske Elec ric Company of America is a splen- 
did addition to the strength of the independent 
forces, and must exert a wholesome influence on 
the trade as a whole. 

Combinat ons to control will soon be ont of 
fashion. 


Obituary. 

Henry C. Parmly, senior member of the real 
estate firm of Parmly Brothers anda member 
of the Board of Directors of the Standard Elec- 
tric Company from its inception, died on Thurs- 
day of last week. Mr. Parmly was born in 
Painesville, Ohio, in 1836. In 1860 he went to 
Paris, and there formed a partnership with his 
cousin, George W. Parmly, a physician widely 
known in Europe, and the young firm gradually 
built up a large practice in medicine and dentis- 
try. Returning to this country in 1873, he was 
married to Miss Hattie Sumner, daughter of 
R. B. Sumner, of New Orleans, whom he met 
while in Europe, and shortly thereafter lucated 
in Chicago. Engaging in the real estate busi- 
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TRR SIEMENS & HALSKE ELEcTRIC COMPANY’s CHICAGO WORKS. 


$1,000,000 to $2,000,000, of which $700,000 is pre- 
ferred and $1,800,000 is common stock. ‘Ihe 
greater part of the new issue was taken by C. T. 
Yerkes and his associates. The new issue was 
oversubscribed y 8500, 00. In payment for t! e 
property the Grant Locomotive Works receive 
3500, 000 in the common stock of the company 
and 200,00) in the preferred. There is at the 
present time a mortgage of 9217, C00 against the 
property, which, according to the agreement 
entered into, is to be paid off, the i roperty going 
to the purchasing corporation free from all in- 
del ted ness. 

Sixty two acres of land are comprised in the 
site of the Grant Locomot ve Works, the plant 
itself haviug cost $900 000 when erected in 1892. 
A view of the works s presented herewith. show- 
ing their large extent. A letter idea of their 
magnitude can perhaps be had from the follow- 
ing figures: Mac ine shop, 110x379 feet; erect- 
ing shop, £0x285; blacksmith shop, 80x25 ; ham- 
mer shop, 80x125; boiler shop. 100x250; wood 
shop, 70x2;0; paint shop, 70x170; pattern shop, 
60x130; foundry, 80x260; core room, 60x60; 
cupola, 60x80; boilerroom, 50x7); dynamo room, 


ready to proceed with street car motors and 
other apparatus. Models have been prepared for 
all these motors, and ELECTRICITY expects to see 
them on the market by September or earlier. 

This news is significant in many ways. Mr. 
Yerhes is known an one of the most successful 
railway men in the country. He has controlling 
interes s in many of the systems in our largest 
cities, and wiil certainly be a strong man in 1his 
enterprise. He has bee associated with Messrs. 
Meysenburg a d Wright iu many enterprises in 
the past. 

The :act that the president of the Siemens & 
Halske Ek ctric Company of America is also 
preside.t of the Wells & French Company, the 
well-known car builders, will practically enable 
the Siemens & Halske Company to furnish to 
customers not unly the electric car equipments, 
but complete cars, including car-body, truck and 
electrical equipment, all manufactured by them- 
selves or their allied companies. 

While the Wali Street bankers are dickering 
and trading, a8 pompously as the three tailors of 
Tooley street, supposing that all they have to do 
is to agree and then proceed to run the electrical 


ness success attended his efforts, and at the time 
of his death he « wned valuable properties in the 


heart of Chicago. Though of a quiet, retiring 
dispositicn, he was a charming companion, & 
loyal friend, an upright man, a good and pro- 
gressive citizen. 


Chicago Edison Company. 


At the recent annual meeting of the Chicago 
Edison Company the following statement was 


presented: 
Gross income from electric current and mer- 
a andie sales... e 5 
ating, repairs, renewals and general ex- 
o baie 666 „„ „ „ „6% „„ „ „6„6„ 85 ere „%% „%%% 6 % % „% „%:Ee 953,877.77 
Net income from all sources $488, 664.76 
CHARGES AGA NST IN OM?. 
Interest on bonds and debentures... $155,128.00 
Dividends pald............ cece cseceeee 319,088 21 
es eet a 168.21 
9,498.55 


Balance carried to surplus account.. 
eln, mated man N “yam 
The old directors were re elected as follows: 
A. F. Seeberger, John B. Drake, Lambert Tree, 
E. L. Brewster, R. C. Clowry, Byron L. Smith, 
Robert T. Lincoln, J. W. Doane, F. S. Gorton, 
A. A. Sprague, E. M. Phelps, Edson Keith, 
Samuel Insull. 
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A. I. B. E._NIAGARA MEETING. 


Since the preliminary pr. grammes of the 
Niagara Falls meeting of the American Institute 
of Electrical Engineers were distributed to the 
members, the Convention rate of one and one- 
third fare on the certificate plan has been granted 
by the Central Traffic As-ociation and the Bos- 
ton Passenger Committee. This, together with 
the concession of the Trunk Line Association, 
covers practically all the territory east of the 
Mississippi River and north of Richmond and 
St. Louis, conditional upon an attendance of 
100 who have traveled by rail to the meeting. 
Those who expect to attend the meeting, whether 
members or not, are requested to send their 
names to R. W. Pope, Secretary, 26 Cortlandt 
street, New York. er 


West Shore Railway Arrangements. 


For the above meeting the West Shore Rail- 
road has named a rate of a fare and one-third 
($10.67) for the round trip from New York City 
on the certificate p'an; that is, the passenger 
pays the full rate going, and on stating to the 
ticket agent that he is a delegate tothe above 
Convention he is furnished with a certificate 
which, when properly signed and presented to 
the ticket agent at Niagara Falls, entitles the 
holder to a ticket from Niagara Falls to New 
York at the rate of $2.67. 

Schedule of train service between New York 
and Niagara Falls is as follows: 


GOING. 

Leave New York. Arrive 
Franklin St. West 42d St. Niagara Falls. 
9:00 a. m. . 9:16 a. ũwůww . . 12:33 a. m. 

5:45 p. m. 6:00 Ds WWW. 7:08 a. m 
7:30 p. m. 7:45 D. M..ooesssessssssesoes 8:45 a. m 
8:00 p. m. 8:15 p. m. 1:50 p. m 
RETURNING. 
Leave Arrive New York. 
Niagara Falls. West 42d St. Franklin St. 
S20 My cr acueenidesceeades 10:45 p.m. 11:00 p. m. 
5:00 p. mm.. 7:50 a.m. 8:05 a. m. 
8:10 p. . 10:10 a. m. 10:25 a. m. 
ELECTIONS. 


The Westinghouse Machine Company. 


The aunual meeting of the stockholders of the 
Westinghouse Machine Company was held at 
Pittsburg on June 10, with a large representa- 
tion of stock. President Westinghouse was pre- 
vented by preas of other business from being 
The old officers were re-elected, as 
follows: President, George Westinghouse, Jr.; 


present. 


vice-president, E. E. Keller, secret ry-treas- 


urer, David Jackman. The annual repo:tof the 
company was favorable, and it was stated that 
The 
foundation for the new machine shop to be built 
at the Westinghouse Electric Works at Brinton 
It is said that between 


there were numerous orders on the books. 


is almost completed. 
600 and 700 men will be given employment in tue 


new shops. The other departments of the com- 
pany are running to their full capacity, und in a 
number of the departments the employees 
tai ted, on overtime on Tuesday, last week. This 
is the first time that the men have been working 
overtime since the works were put in operation. 


Phoenix Carbon Company. 


The annual meeting of the stockholders of the 
Pheonix Carbon Manufacturing Company was 


held on Jane 11, and the following named gen- 
tlemen were duly elected members of the Board 
of Directors for the ensuing year: Messrs. 
S. M. Dodd, S. B. Pike, Thos. H. West, J. C. 
Van Blarcom and James Campbe!l. The new 
board met after their election and elected as 
officers: S. M. Dodd, president; S. B. Pike, 
vice-president ; H. L. Page, secretary and treas- 
urer,and S. G. Booker, superintendent. Mr. 
S. M. Dodd is president of both the Edison 
Illuminating Company and the Missouri Electric 


Light and Power Company, and S. B. Pike the 
secretary and treasurer of both the Edison Illu- 
minating Company and Missouri Electric Light 
and Power Company of St. Louis; Mr. Thos. H. 
Westis the president of the St. Louis Trust Com- 
pany; J. C. Van Blarcom is cashier of the 
National Bank of Commerce in St. Louis, and 
James Campbell is a well known broker. Mr. 
S. G. Booker needs no introduction to our 
readers. 


Manhattan Elevated Gossip. 


The report from Pittsburg that the Manhat- 
tan Railway people have signed a cont: act with 
the Westinghouse Company for complete elec- 
trical equipment is incorrrect. Thoge best posted 
don’t expect any such contract to be signed at 
once. 


General News. 


— 


What is Going on in the Electrical World. 


Goliad, Tex.—Prepu:rations for an electric 
light plant are under way here. 


Stoneham, Mass.—An electric road will soon 
be constructed from Winchester to Stoneham. 


Riverside, Cal.—Bonds are to be issued to 
supply this city with a first class lighting system. 


Wickliffe, Ky.—An electric light plant will 
5 put in here as soon as arrangements can be 
made. 


Madisonville, Ky.— I be city counc.] are 
making investigations as io the cost of putting in 
au electric light plant. 

Winthrop, Mass —A uew electric light com- 
pany issvon to be formed for the purpose of light- 
ing Re ere and Winthrop. 


e 

Delavan, Wis.-- The Delavan Light and Fuel 
Cow pany ure making plaus and estimates for au 
electric light plant for this place. 


Worthington, Minn.—At the ele tion held 
here u few days go the people vo ed in favor of 
a bo. d issue ot $15,000 for au ele tr o .igut plant. 


Waupeca, Wis.—A central plant to furni h 
heat, light a d water will be putin at the Veier- 
an»? Home in Waup ca to cost about 810 000. 


Windom, Minn.— At the special election held 
recently a large majority voted in favor of issu- 
ing bonds for an electric light plant and water- 
works. 

Oakland, Cal.—The city el ctrician is prepar- 
ing a report on the probable cost of lighting the 
city ball by electricity as compared with gas. 


Milford, Ill.—A company is being organized 
here to build an electric railway to Onarga or 
8 ae possibly to Cisena Park and Bos- 
well, Ind. 


Lansing, Mich.—The bill making an appro- 
priation for an electric light plant at the State 
University, failed to receive the Governor’s sig- 
nature. 

La Crosse, Wis.—The La Crosse Electric 
Street Railway Company have just commenced 
construction of a four mile extension of their 
lines to Trotting Park. 


Quebec, Can.—At the last meeting of the city 
council Mr. B. emer’s appli. ation for a franchise 
fur an electric street railway in this city was 
grauted. 


Niagara Falls.— The Niagara Falls and 
Lewiston Railroad Company has been granted a 
franchise to lay tracks on Third street for their 
electric road. 


Versailles, Ky.—The city council has deter- 
mined to purchase an arc electric plan: for light- 
ing the streets of Versailles, to te owned and 
operated by the city. 


Chicopee, Mass.—The city property commit- 
tee have decided to petition the council for leave 
to advertise for bids and specifications for an 
electric light plant. 


Youngstown, 0.—The contracts have been let 
for the construction of an electric railroad from 
Brier Hill to Niles, and call for the work to be 
finished sixty days from June 1. 


East Orange, N. J.—A canvass is being made 
in East Orange by John P. Conkling with a view 
to determining the sentiment of the people in 
reference to electric lighting. 
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_ Ohicago.- The Lake Side Elevated Railroad 
is to be equipped with electricity as a motive 
power. The West Chicago Street Railr oad Oom- 
pany is to farnish the necessary power. 


Warren, O.—The North Trumbull Rapid 
Transit Company has been formed to construct 
and operate a passenger and freight electric rail- 
road from Farmdale to Mesopotamia, 20 miles. 


Oshkosh, Wis.— The Central Wisconsin Elec- 
tric Railway Company has filed its acceptance of 
the terms, conditions and obligations governing 
the extens on of franchise granted the company 
by the common council of Oshkosh. 


Laurel, Md.—The Laurel electric light plant 
has been purchased by a local company, of which 
Dr. De W. Snowden is president, and has been 
reorganized under the name of the Electric 
Company of Prince George’s County. 


Brookfield, Mass.—One half of the necessary 
$200,000 of stock of the Southbridge, Sturbridge 
and Brookfield electric railroad is reported to 
be subecribed, and the various towns along the 
proposed line have guaranteed franchises. © 


Westport, Mo.— An ordinance has been intro- 
duced in council granting the Kansas City Elec- 
tiic Railway Company the right to construct and 
operate an electric light plant in this city and 
also furnish the city with heating and motive 
power. 


Medina, N. ¥.—Charles A. Gorman and 
John Maher have been appointed a committee to 
ascertain the cost of the best system of electrio 
fire alarm that shall come within the reach of the 
small sum of money appropriated by the village 
for the purpose.” 


Monroe, Mich.—A new company has asked 
the council for a franchise for an electric street 
railway. Nothing came of a previous grant of a 
franchise, and the council will need tobe assured 
that the road will be built before granting an- 
other franchise. 


Niagara Falls.—W. M. Kyle, of Toron'o, has 
been in the city talking up the project of an in- 
ternational electrio railway belt line. Mr. Kyle 
represents a large number o! Canadian capitalists, 


and is confident that his railroad scheme will ere 
long be a reality. 


Tiffin, O.—Mesch Frost and associates have 
bonght tbe uncompleted Tiffin and Fostoria 
electric railway at receiver's sale for $19.784, and 
state that they will have it completed inside of 
six weeks. No bids were offered for the Tiffin 
electric and horse car lines, 


Fort Worth, Tex.—The Dallas and Oak Oliff 
Rapid Transit Electric Railway is to be extended 
to Fort Worth. The line will be operated b 
electricity and two power houses will be needa. 
The purchasers of the Dallas line at its late sale 
are the parties who have the enterprise in hand. 


Lockport, N. ¥.—Charles A. Johnson, of 
New York, president of the Lock City Electric 
Railroad Company, advocates the building of an 
electric railroad to connect Buffalo and Oleott, 
via Williamsville, Swansville and Lockport. He 
is willing to put up two-thirds of the money to 
build the line to Olcott. 


Louisville, Ky.—A movement is on foot to 
build an electric railroad from Louisville to 
Fairfield. W. F. Oarrithers, F. O. Carrithers, 
Lafe DeWitt, J. G. Queen, W. P. Stalliger and 
J. C. Wright, all living along the proposed 
oute, were appointed a committee at a meeting 
held here to put the matter before the public. 


Webb City, Mo.—'lhe Fitch Electric Railway 
will be completed from Webb City to Carthage, 
Mo., by July 15. This will give Carthage elec- 
tric connections with Joplin. The line now run- 
ning from Webb City to Joplin will be extended 
to Galena, Kan. This will make twenty-six miles 
altogether. 


Owensboro, Ky.—This city has been contem- 
plating the building of an el ctric light plant, 
but the recent decision depriving cities of the 
bank tax will make it nec ssary that the proposed 
undertaking be laid over unless bonds are issued. 
The city council has adver ised for bids for light- 
ing the city. 


East Liverpool, O.—Pittsburg and Eastern 
capitalists have under consideration the building 
of an electric road b: tween tiis place and Salem, 
via Lisbon; the lengt: of the line proposed is 
about 35 miles. A. R. Mackell, of East Liver- 
pool, accompanied a party of capitalists over the 
proposed route a few days ago, and considers 
the project a feasible one. 
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Augusta, Ga.—Roby Robinson, Robert F. 
Shedden and J. H. Gilbert have filed a petition 
for a charter for the Southern Electric Develop- 
ment Company. The capital stock is named at 
$10,000 and the privilege of increasing it to 
$500,000 is asked for. The company is formed 
for the purpose of dealing in and manufacturing 
electrical appliances. 


Catonsville, Md.—It is understood that ar- 
rangements have been completed whereby tbe 
Catonsville Short Line Railroad, a branch of the 
Baltimore and Potomac Railroad, will pass under 
the control of the Edmonson Avenue, Catons- 
ville and Bilicott City Electric Railway Company 
which constitutes a portion of the Baltimore and 
Washington Boulevard Electric Line. 


8t. Louis, Mo.—The Hausman system, a series 
of electric roads, forming an almost complete 
network among the county towns, promises to be 
built soon. The right of way will be over prop- 
erty deeded to the company: and therefore cars 
can be run at high speed. Heavy motors will be 
used, as the projectors are determined to com- 
pete with the steam railroad. 


Little Falls, N. Y.—The electric railroad 
project which proposes to connect this place 
with Richfield Springs is receiving encourage- 
ment. The local people interested are Messrs. 
Tylee & Viele, Victor Adams, Homer Snyder 
and others. Senator Bates of Massachusetts is 
the leading capitalist connected with the enter- 
prise. 


Boston.— The Gas and Electric Light Com- 
missioners have just approved an issue of $25,000 
new stock ly the Rawson Light and Power Com- 
pany, which is a reorganization of the Leicester 
Electr.c Company. A similar issue of new stock 
by the Nantucket Electric Company, a reorgavi- 
zation of the Nantucket Electric L'ght Company. 
wa: also approved. 


Cincinnati, O.—It is proposed by the Super- 
vising Architect. Wm. Martin Aiken, to enlarge 
the capacity of the electric light plant in the 
Federal Building here so that gas can be dis- 
pensed with entirely. The gas bill for the build- 
ing reaches nearly $5,000 per annum and a first- 
class electric plant at a cost of between $15,000 
and $20,000 would soon pay for itself. 


Richmond, Va.—The common council has 
passed the ordinance granting a franchise to the 
Richmond Conduit Company for an under- 
ground trolley railway from Chimborazo Park to 
the Boulevard on Broad street. —The Manchester 
Street Railway Company has applied for permis- 
sion to change the motive power on one of its 
lines to electricity. 


Brookhaven, Miss.---An improvement com- 
pany has been organized here with a capital 
stock of $200,000 by the following well-knowa 
business men of Brookhaven: W. H. Seavy, 
J. W. McGrath, Lonis Cohen, A. E. Morelon, 
E. Bowsky and F. F. Gecker. Their object is to 
establish a cotton compress, cotton warehouse, 
canning factory and electric light plant. 


Marion, 0.—The Marion Water Company has 
been organized to establish water, gas and elec. 
tric light works in this city. The capital stock is 
$250,000. The directors are Charles J. Chap- 
man, Cullen C. Chapman, Chester H. Pease, 
Robert Chapman, Newman Earl of New York, 
E. E. Pratt of Boston and C. E. Ba ke of Cleve- 
land, O. C. C. Chapman is president and C. J. 
Chapman treasurer. 


Birmingham, Ala.—The Age-Herald says the 
Birmingham Railway and Electric Company has 
the biggest electric car south of the Ohio River. 
It is named Picnic,“ and will be nfounted on 
four motors. It will seat 100 people. It is 
painted in red and gold, and is by long odds the 
handsomest car ever run in Birmingham. It is 
designed to work the picnic travel and will be 
chartered to private trolley part es. The railway 
company have arranged to give sacred concerts 
at Avondale Park every Sunday afternoon. 


Dover, N. H.—The directors of the Wells 
Beach and Ogunquit Electric Rtilroad Company 
have perfected their organization as follows: 
William H. Eaton, of Wells Beach, president; 
Charles W. Tibbetts, of Dover, vice-president; 
Thomas G. Jameson of Somersworth, treasurer, 
Walter D. Davis, of Wells Beach, clerk; William 
H. Eaton, Charles W. Tibbetts, Josiah Chase, 
Oscar J. Hubbard and William F. Cousins, ex- 
ecutive committee. 


Saratoga. N. T.— The board of street com- 
missioners has granted to Dennis B. Hill, of 
Greenwich, Washington County, a franchise for 


ELECTRICITY. 


erecting poles in the streets of the village and 
wiring them for electric lighting and also for 
lighting public buildings and commercial light- 
ing. It is reported that Mr. Hill is connected 
with the United Gas and Electrio Light Com- 
pany, which has secured the contract for lighting 
the village irom Angust 15 next. 


Staten Island, N. ¥.—The trustees of the 
village of Edgewater have grauted to the Staten 
Island Electric Railroad Company the right to 
change the motive power upon the old Belt Line 
Company’s route from horses to electricity. The 
Staten Island Electric Company has already laid 
some of its track in New Brighton, and work 
upon the power plant, which is being erected at 
the foot of Jersey street, New Brighton, is pro- 
gressing rapidly. 


Troy, N. Y.—Work on the Troy and Sandlake 
Railroad has begun. The Westinghouse Electric 
and Manufacturing Company of Pittsburg was 
given the contract for the motors for the cars 
and the generators for the power station. The 
motors will be forty horse power each and there 
will be two on each car. The style of car has not 
been decided upon, but they will be heavier and 
longer than those of the Troy City Railroad. 


Stafford Springs, Conn.—The Rockville, 
Stafford and Southbridge electric railroad has 
been organized and the following officers elected: 
President, Wiliam B Ferguson of Malden, 
Mass.; treasurer. Charles C Davison of Lewis- 
ton, Me.; secretary. R. S. Hicks of Stafford 
Springs; directois, the above and Charles E. 
Baua of Plymouth, Muss, A. L. Putten of Lewis- 
ton, Me., „nd F. E. Low of Greenfield, Mass. 
The stock ha: been t. ken up and it is proposed 
to buid a road at once f om the Springs to 
Staffordville. 


Burlington, N. J.—A second test by the 
Pennsylvania Railroad Company of the Westing- 
house electric system onthe Burlington and Mt. 
Holly branch has been made since our last report, 
and a speed of forty-two miles an hour attained. 
With two standard cars attached thirty miles an 
hour was reached. There was no flashing on the 
trolley wires at the highest rate of speed attained. 
The second motor car, to be fitted with larger 
motors, is designed to attain any miles an hour, 
and experiments so far indicate that no difficulty 
will be experienced in running at this high rate 
of speed. 


San Francisco, Cal.—The Call says: The 
San Francisco Gas Light Company has discovered 
that the electric light is affecting its revenue, 
and that if it wishes to keep in the front ranks of 
progress it will have to add an electric light 
plant to the one used for furnishing gas to the 
citizens. For some time past the officers of the 
company have been engaged in studying the 
electric light problem, and in an in ormal way 
they have decided that they ought to have a 
plant to furnish the new light. Without esti- 
mates they came to the conclusion that such a 
plant as they require would cost abont $2,000,- 
000.” 


Philadelphia.—The new trolley line to Had- 
dington has been opened to travel. The trial trip 
assumed the character of an ovation, some of the 
principal citizens participating; men, women and 
children turned out, waved fi and pocket 
handkerchiefs and cheered heartily the advent of 
the trolley into the hitherto inaccessible portions 
of West Philadelphia. Magistrate Peter J. 
Hughes, who was the projector of the new line, 
was a conspicous figure on the trip and he was 
the recipient of numerous floral offerings from 
admiring friends along the route of the new 
railway. 


Albany, N. ¥.—The State Railroad Commis- 
sion will consider the following applications June 
25: of the Raquette Lake Railroad Company 
for a certificate under section 59 of the railroad 
law, authorizing it to construct a road in the 
Adirondacks; of the Rome City Street Railway 
Company to change its motive power to elec- 
tricity.—The board of trustees of public build- 
ings has approved the contract made with the 
Municipal Gas Company of Albany for the gas 
and electric lighting of the capitol and executive 
mansion at $30,000 a year for three years. The 
cost of gas and electric lighting last year was 
$39,688.82. The present contract requires that 
3,800 incandescent lighis of 16 O. P. each and 54 
arc lights, each of 2,000 c. P. shall be furnished, 
with all repairs, supplies and maintenance. 


Buffalo, N. Y.—Jacob Busch and Thomas 
3 have applied to the common council for 
the right to handle electric power. They have 
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undertaken to form a company with a subscrip- 
tion list of $1,000,000. Of this they say $100,000 

been subscribed, and if the franchise is 
granted they have assurances tbat if it is 
necessary 35,000, (00 will be subscribed for the 
purpose of this enterprise. The petitioners ask 
the right, privilege and franchise to erect poles, 
lay conduits and string wires in any and all of the 
streets, alleys and squares of the city of buffalo, 
for the purpose of supplying light, heat and 
power. They want the privilege of obtaining 
power from any company, firm, person or persons 
engaged in transmitting electricity in Buffalo, 
Niagara Falls or elsewhere and to be allowed to 
connect wires for the purposes of such electrical 
transmission. The petition sets forth the purpose 
of the new company to be to go to Niagara Falls 
if necessary and bring power to Buffalo. 


Washington, D. C.—It is reported that ar. 
rangements have been completed for building 
the long delayed boulevard road between this 
city and Baltimore.—-The Washington aud Great 
Falls Electric Company has secured permission 
to issue $500,000 in bonds to build its road. The 
line is about 6} miles long and the trolley system 
will be used. Stileon Hutchins is president of 
the road.—A number of gentlemen who are in. 
terested in the development of the power at 
Niagara propose visiting Great Falls, on the 
Potomac, to make investigations as to the fac li. 
ties afforded at that point for manufacturing 
enterprises. The power obtainable is sufficient 
to operate a large number of works through the 
agency of electricity.—P. A. B Widener, Wm. 


L. E-king and Thoa as Dolan bave dis; osed of all 


tueir int rests in the Washington City street 
railways to the Maryland and Columbia Electric 
Rai way Comrauy. which is to build an electric 
road between Baltim re and W. shington. The 
gentlemen named are also heuvily iuterested in 
the latter company. and they sold out their 
Washington interests to ( nable the new company 
to secure roper teru:ipals in that city. 


Baltimore.—The American says: The nar- 
row gauge tracks of the Baltimore and Lehigh 
Ruilroad and the York Southern, which is that 
part of the system lying within the State of 
Pennsylvania, will shortly be converted into a 
standard gauge road, and not unlikely into sn 
electric line as well, using the heavy and power- 
ful trolley instead of the steam locomotive. Mr. 
Blackwell, the electrician, who went over the 
road a few days ago with an inspection party, 
will make his report to the executive committee 
at the earliest possible moment. The question 
of electrifying the road will tben be taken up. 
and if it be found that the line oan be operated 
to advantage by the new method, the change 
will be made without delay, and will go into ef- 
fect when thework of broad-gauging the road 
shall have been completed.“ - One of the electric 
locomotives for the Be!t Line Railroad has arrived 
here from Schenectady. It is proposed after 
completing all arrangements for regularly run- 
ning the electric locomotives through the tunnel 
to have a formal opening, to which President 
Cleveland, the diplomatic corps and other dis- 
tinguished persons are to be invited. 


Telephone and Telegraph. 


The city council of Lincoln, Neb., has 
granted to George D. Sheibley a f:anchise for an 
underground telephone service. Six hundred 
subscribers have been secured. The Kurtz sys- 
tem will be iustalled. 


The Citizens’ Mutual Telephone Company, 
Decatur, III., organ zed three years ago by 
W.J. Kurtz, of Vandalia, Ill., has sold its plant 
to a syndicate for $9 448. 


A fifty-year telephone f:anchise has been 
granted to W. J. Kurtz, of Vandalia, Ill. 


The La C.osse Telephone Company, La Grosse, 
Wis., has contracted with Miller & Dolan, of 
that place, for the retting of 1,000 poler, work to 
be completed by July 10 h. Wire stringing 
will commence at once. The company has pur- 
chased all the necessary materia! except tele- 
phones, and is in the market for 500 instruments 
and switchboard. 


At Boston on the 12th inst. the Bell Telephone 
directors declared a regular dividend of 3 per 
cent. and an extra one of 13 per cent., payable 
July 15 to stock of record June 29. They also 
called a stockholders’ meeting for June 24, to act 
on a recommendat on to issue $1,000,000 ad- 
ditional stock. The outstanding capital is now 
$20,500,000. The new stock must be offered to 
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shareholders at a price to be fixed by the Com- 
missioner of Corporations, and any unsubsoribed 
balance must be sold by auction. 


The long-distance telephone line between 
Columbus and Rome, Ga., will t e completed ina 
week or ten days. 


J. A. Clason and others have organized the 
Eureka Telephone Company at Neosho, Wis. 


A local telephone exchange has been established 
at Lisbon, Minn. Conn ction wi.] be made with 
nearby plac: s. 


The S andard Telephone Company w ll soon 
begin work at St. Paul and other Minnesota 
towns. 


The work of constructing a telephone line con- 
necting Carbondale, Ind., and Murphysboro, 
has begun. 


The Standard Telephone Company has just 
completed a telephone system in Tomahawk, 
Wis. The company uses the French Milde 
system. 


M. B. Rice, superintendent of the Telephone 
and Construction Company of Tallahassee, Fla., 
has applied to the city council of Jacksonville, 
Fla., for permission to establish a telephone ex- 
change in Jacksonville, to compete with the pres- 
ent exchange. 


The new Capital Telephone and Telegraph 
Company of Sacramento, Cal., has ordered 700 
telephones from a New York telephone company. 


A factory to manufa ture telephones for the 
Pana Company has been located at Elwood, 
Ind., which will be the headquarters of the 
company. 


A telephone line is being constructed from 
Clifford to Columbus, Ind., tapping Hartsville, 
Newbrrne, Ho e, St. Louis Crossing, Flatrock, 
Petersburg and Nortouberg. 


George W. Cross, the Baltimore agent of the 
Standard Telephone Company, has put solicitors 
at work securing subscribers in that city for a 
telephone system, whic.. it is proposed to operate 
in opposition to the present Bell system, and at 
much lower rates for both local and long dis- 
tance service. 


The Wisconsin Telephone Company finds it 
rather distasteful to rednce its rates at Milwau- 
kee, but promises—if the citizens are good 
enough to give it iucreased patronage—to do so 
about the 1st of July. One of the directors in- 
timates as much in this statement made to a rep- 
resentative of the Sentinel: However, the 
rates will be reduced, and the question with the 
directors only is, whether the reduced rates 
would stimulate the use of the telephone suf- 
ficiently so as to make up for the loss which the 
directors feel certain will result from the reduc- 
tion.” A lively competing company at Milwau- 
kee is the stimulant the directors are most in 
need of, and the citizens too. 


In accordance with the ordinance of councils 
of Philadelphia, the Aut matic Telephone Com- 
pany has filed a bond with the city for 887.000. 
Amoug the nimes on the bond is that of the 
Integrity Title Insurance Tru-t Company. ‘lhe 
Automatic Company wa: recently granted a 
franchise to operate in Philadelphia. 


At a meeting of the New York Board of Trade 
on the 12thinst. the report of t e Telephone 
Committee, reciting the diligent but fruitless ef- 
forts at Albany for cheaper telephone service, was 
submitted. The report intimates that improp r 
means were used to influence votes,and suggests 
unity in measures to defeat the renomination of 
all Senators and Assemblymen who were against 
the Telephone bills. 


The Postal Telegraph Company has petitioned 
for a right of way through Madison County, 
Ind., the proposed line from Richmond to Chi- 
18 pasting through Anderson, Frankton and 

wood. 


E. C. Hein has obtained a franchise for a tele- 
phone exchange at Statesville, N. C. 


Residents of Lake Odessa, Clarkville, Sun- 
field, Mulliken and Freeport, Mich., have or- 
ganized a stock company and put in a telephone 
line connecting the five villages. 


An ordinance has been submitted to the board 
of aldermen at Louisville, Ky., authorizing the 
American Telephone and Telegraph Company of 
Kentucky to use the public streeta of Louisvi le 
for the purpose of placing poles and electrical 
conductors thereon and subways for electrical 
conductors under the same. 


ELECTRICITY. 


The California Telephone and Oonstruction 
Company of San Jose, Cal., has secured con- 
tracts for about all of the independent exchange 
work in that section. This company is installing 
an exchange syst m at Sacramento and is making 
preparations to extend the service to all parts of 
the State. Three year contracts are being made 
with subscribers. In Sacramento and San Jose 
nearly all of the Bell COmpany's subscribers 
have decided to take the service of the new com- 
pany. The Bell Company has commenced t» re- 
duce rates outside of San Francisco and is about 
to cut rates there to meet competition. 


The Southern Telepbone and Construction 
Company and the Telephone and Electric Spe- 
cialty Co. have been succeeded by the Florida 
Telephone and Construction Company, recently 
incorporated at Tallahassee, Fla. The officers 
of the new company are as follows: Jas. D. 
Randall, president; W. A. Rawls, vice-president; 
J. W. Saxon, treasurer; M. B. Rice. secretary. 
The company will have offices in Tallahassee, 
Fla., and Memphis. Tenn., and will engage in 
telephone construction work for both exchange 
and interior purposes. 


COMMERCIAL PARAGRAPHS. 


Interesting Facts” is the title of a booklet that is 
being distributed by the New York and Ohio Company, 
Warren, O., manufacturers of the Packard” Lamp. The 
title is no misnomer, forthe pamphlet tells in an interest- 
ing way many facts about incandescent lamps in general 
and the Packard” in particular. The performance of 


the Packard“ Lamp is shown by curves of candle power 


and effictency and by curves of comparison. The book 
tells what a high efficiency lamp really is, as well as other 
things lamp users need to know. 


A part of the latest catalogue and price list of carbon 
products issued by the Crouse-Tremaine Carbon Com- 
pany, Fostoria, O., is devoted to the subject of Cored Car- 
bons, in which the following announcement is made: We 
are happy to say that we have succeeded in producing a 
cored carbon fully equal to the best foreign make, which 
we are selling at a price lower than the importers can af- 
ford to make.” Cored carbons are made by this company 
for both high and low potential arc lighting. 


The * fin de siecle” catalogue of general electrical sup- 
Plies issued by the E. S. Greeley Company, 5 and 7 Dey 
street, New York, isone of the most elaborate works in 
this line that have been produced. The book embodies 560 
closely compiled pages and 2,000 Illustrations. 


The most recent catalogue issued by the Emerson Elec- 
tric Manufacturing Company, St. Louis, is devoted to the 
‘*Meston” alternating current motors. The text and 
illustrations make quite plain all the good points of this 
company’s products. 


The Sulzer-Vogt Machine Company, Louisville, Ky., 
long time manufacturers of hydraulic elevators, have 
added an electric department And are now producing a 
complete line of electric elevators. A supplementary 
catalogue, recently issued, is devoted to this department. 


The Brady Manufacturing Company, Brooklyn, N. Y., 
has issued a circular calling attention to its facilities for 
manufacturing spectal toolsand fixtures and interchange- 
able metal parts of every conceivable design, and for every 
possible purpose. 


A Promising Industry. 


(Fom the Minneapolis Journal.) 


The Indianapolis Electric Company, manufacturers of 
long-distance telephones, annunclators, batteries, mag- 
nets, bells, switches, transmitters and receivers, are 
greatly encouraged over the volume of their business 
which is increasing dally. Their long-distance telephone 
is now in use on the Belt road, the Union tracks. by the 
Indianapolis Natural Gas Company between Indianapolis 
and Elwood, and a number of the coal operators in Clay 
County are using this telephone. The Big Four has adopt- 
ed it on portions of its system. On Saturday the estab- 
lishment was four hundred behind in orders for tele- 
phone instruments. 


The Law Battery Company. 


The Law Batter: Company, manufacturers of batteries, 
electro-therapeutical apparatus, carbons, battery mate- 
rials and aline of electrical specialties, have recently 
erected a new factory at Cranford, N. J. The building is 
50 by 100 feet, and is fitted throughout with new and im- 
proved machinery. With increased manufacturing facil- 
ities the company is now able to meet all requir⸗ments 
and to fill all orders promptly. 

A forty-eight page catalogue has just been issued de- 
scribing in detail all the products of this company. The 
New York office of the company has been removed to 89 
Cortlandt street. 
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“ Economy Guarantees of Engines.” 


The above is the title of a neat little pamphlet issued 
by the Westinghouse Machine Company, Pittsburg, man- 
ufacturers of the well-known Westinghouse engines. 

This company takes pardonable pride in the fact that 
its business has been conducted upon flines of open 
statementsof facts that the customer might be fully and 
correctly informed. ö 

The faith of the manufacturers in their product is forci- 
bly shown dy the following proposition which is offered 
to all intending purchasers : 

“Any purchaser, so desiring, is welcome to have his 
engine tested by his own expert at our shops before ship- 
ment and may accept or reject the engine on that test 
before incurring the expense of installation.” 


Street Lighting. 


Nations may be ungrateful, but the chief officials in our 
Western cities are not so constituted, judging from a let- 
ter received by the Standard Electric Company, Chicago, 
from which we extract the following: The (Standard 
arc) dynamo we bought of you has been in constant use 
in all-night service since November, 1893, and has not cost 
one cent for repairs. I find it more economical to operate 
—in the amount of power required—than any other dyna- 
mo we use. 


A Breeze From the City of Wind. 


There is always a refreshing air about the printed mat- 
ter that comes from the advertising department of the 
Central Electric Company, Chicago. It is therefore to be 
expected that a circular devoted to fan motors would be a 
breezy production. Circular No. 2, just issued, enjoys 
that distinction while it serves the useful purpose of tell- 
ing to what good uses the Lundell Fan Motor can be put. 


BUSINESS HINTS. 


Public Buildings, Theaters, Residences, &c., Proposed 
or in Course of Construction. 


{The following summary is prepared weekly for ELEC- 
TRICITY for the information of advertisers and readers 
who are dealers in apparatus and articles required in the 
electrical equipment of public and private buildipgs.] 

Allegheny, Pa—Thomas McKee, son of H. Sellers 
McKee, will erect a dwelling on Ridge ave. at a cost of 
$60,000 ; handsome interior finishing. 

Austin, Tex.—Geo. W. Lt. tlefleld bas purchased the 
Driskall Hotel, and will enlarge it and add an opera 
house. 

Baltimore.—Thomas Gordon, proprietor of the Rose 
House, has purchased a site on North Eutaw st., and will 
erect a hotel. restaurant and roof garden combined. 
.... Frank E. Ewell is building one of the finest residences 
in this city. in Eutaw Place: it will be lighted by electri- 
city throughout, Arcniteci J. E. Laferty. 

Brockton, Mass.—Dr 8. J. Gruver, John W. Hall, C. D. 
Bridgeman, F. B. Gardner and Embert Howard are the 
construction committee of the new First Congregational 
Church, Malo and Pleasant sts. 

Brooklyn, N. Y.—A music hall is to be erected at Ala- 
bama and East New York aves., Architects J. B. McElfe- 
trick & Sons, 1198 Broadway, New York..... Memorial Hoe- 
pital for Women and Children has obtained leave to bor- 
row $70,000 to complete its new buildings, Prospect Place 
and St. Mark’s ave. 

Buffalo, N. Y.—Hotel to be built on the grounds of the 
International Assembly at Crystal Beach: President, 
W. H. Main..... Rung Bros, furniture dealers, will build 
five story brick apartment house, south side of Glenwood 
ave., east of Main st., Architect A. E. Koehn. 

Boston, Mass.—Wm. A. Miller will erect a six story 
block at Elliott and Pleasant sts., according to plans 
drawn by Architect Patrick A. Tracy: elect:ic elevators; 
heated throughout by steam. 

Charleston, W. Va.— Hon. W. A. McCorkle will receive 
bids fora f ur story hotel. Electric lights, steam heating, 
street, passenger and freight elevators, st am power. 

Hartford, Conn.—Harit ford is to have an $80,000 theater. 

Lebanon Springs, N. Y.—Lebanon Springs Company in- 
corporated to conduct a hotel and mineral water business 
in Lebanon Springs, columbia County; capital stock, 
$800,000. Directors: John H. Fife and F. H. Herron, of 
New York City, and Issac Smith, of Brooklyn. 

Little Falls, N. Y.—The projec. of buillding a new city 
hall is belng discussed. 

Medway, Mass.—The building erecting by W. B. Hodge 
is to be fitted up with electric lights. 

New York City.—H. O. Havemeyer has definitely decided 
the style and size of his new buildings to be erected at 
Prince and Ann sts. The structure for the latter corner is 
to be a tower-shape structure of % stories, fire-proo 
throughout and contain latest modern office building 
equipments, elevators, electric lighting and steam heat- 
Ing.... Plans are being prepared by Architect George B. 
Post, 88 East 17th st., for two fire-proof buildings, twelv 
stories in height. a» the northeast cor. of Prince st 
and B oadway; power plants and machinery will be 
placed in the basements; the buildings will be steam 
heated and lighted by electricity....The six story 
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mercantie buiding to be erected by Andrew H. 
Smith, a 2 East 42d st., will be lighted by electricity. 
.. .. The mercantile building to be erected for the estate 
of J. C. Aver, cor. Leonard st. and Broadway, at a 
cost of $150,000, will be lighted by electricity, A chitect 
Robert Manicke, 33 East 17th st... Plans have been filed 
for a $70,000 addition to the Imperial Hotel, Broadway and 
Sd St.. . . A seven story warehouse and laboratory will be 
erected southwest cor. of University and Clinton Places, 
for A. & 8. Hirsch, Architect Alfred Zucher, 88 Union 
Square West. . Plans have been filed for a 4-story build- 
ing to beerected as an annex to the Roosevelt Hospital, 
59th st., to cost $150,000..... The Five Points House of In- 
dustry, 155 Worth st., will be enlarged by the erection 
ofa fire-proof building to accommodate five hundred 
children, tc cost 8100, 000. W. F. Barnard, Sup' t. 
2 four story brownstone dwellings, 84-86 West 72d st., 
Architects Thom & Wilson, 1267 Broadway ;5 five story 
dwellings, north side of 83th st., wes? of Boulevard, 
also 4 similar houses, south side of 86th st., east of West 
End ave., Architect C. H. P. Gilbert, 18 Broadway: 2 five 
story flats north side of 87th st., west of Amsterdam 
ave., by James Buckley ; five story brick tenement, south- 
west cor. of Stanton & Willett sts. by Fay & Stacom ; 
sixteen sto.y brick office building, 68-65 Wall st., Archi- 
tects Clinton & Russell: five story office and flat, northeast 
cor. of 92d st. and 8d ave., by George Ringler & Co.; six 
story brick store and offices, at 20-22 East 42d st., by 
Andrew H. Smith, 15 East 88th st. 

Newark, N. J.—J. H. Bonnell & Sons will erect a busi" 
ness bullding at 196-198 Market st., seven stories, heated 
by steam, lighted by electricity. Architect Thos. Cress): 

Niagara Falis —Theatre to be erected on the site of the 
Park Theatre Architects Leon H. Lamport & Son, koch- 
ester, N. Y. 

North Tonawanda, N. Y.—Edward Evans has announced 
that he will shortly begin the erection of a new opera 
hou: e in North Tonawanda, seating capacity 1,200. 

Philadelphia, Pa.—J. Clark Moore, Jr., will erect 9 four 
story houses, with Pompeilan brick fronts. on Spruce st., 
west of 40th.... Architects Rankin & Kellogg have finished 
the plans for the 2d Regiment Armory to be erected on 
Broad st Architect Thomas Bennett is preparing plans 
for a nine story office building to be erected in the center 
of the city. . . Architect J. B. Colesberry is receiving esti- 
mates fora handsome residence to be built at Melrose 
for Mrs. Wm. H. Lorimer ; it will have electric lighting 
and every modern improvement... . Work will soon begin 
on & handsome house for Benjamin P. Opedyke, on 
northwest side of Drexel ave., near 49th st....It Is ex- 
pected that the contract for the erection of the proposed 
Augusta apartment house, at 6th and.Spruce sts., will be 
let soon, Architect Willie G. Hale. 

Richmond, Va.—Edgerton Rogers has completed plans 
for a projected theater and hotel building. 

Rochester, N. Y.—Sidney B. Roby will erect a five story 
manufacturing building at West Main and Elizabeth sts. 
Architects Charles 8. and Harvey Ellis. 

Roxbury, Mass.—Architect C. F. Clark has prepared 
plans for a 8100, 000 apartment house on Humboldt ave., for 
E. D. Bell. The structure will accommodate eighteen 
families. 

Savannah, Ga.—Architect Frank Cox has announced 
that the erection of a new theater at this place will be 
commenced at once. 

Syracuse, N. Y.—Architects Benson & Brockway, 55 
Broadway, New York City, have prepared plans for a new 
building to be erected for the Medical College and Syra- 
cuse University. The structure will be fo.r stories, the 
basement to contain dynamos, elevat r machinery, 
boiler room, machine shop, cold storage room, etc. 

Pittsburg, Pa.—A com any of Pittsburg capitalists a e 
said to have secured ground on Forbes st. aud will erect a 
hotel to cost $800,000..... G. D. Simen has plans under way 
tor a twelve story store and off ce building to be erected 
on Grant st....James McNally will erect an eight story 
business block on Penn ave., Architect P. D. Evans. 

Wheeling, W. Va.- The Exchange Bank wili erect a 
bank bu Iding. 

Windsor, Ont., Can.—St. Andrew’s Presbyterian Society 
Will build a brick and stone Sunday-school and church at 
Victoria and Park ave., to cost $25,000, electric work, ete. 
Architect Wm. C. Rohns, 1113 Chamber of Commerce, 
Detrolt, Mich. 


— — 


INCORPORATIONS. 


The Chicago Electric Light Enlarging Compary, 
Chicago, has certified to an increase in capital stock from 
95,000 to $15,000. 

The Allegheny Power Co npany, Pittsburg, Pa.—to sup- 
ply light, heat and power by means of electricity. Capital 
stock, $1,300. Promoters: H. W. Mitchell, Pittsburg ; 
Wm, H. Dodds, Chas. F. Patterson, Allegheny, Pa. 

Tre South Shore Street Railway Com pany. Erie, Pa.—to 
build an electric street rall way in North East, Pa. Capital 
stock, $100,000. Promoters: L. J. Chase, Buffalo, N. V.; 
E. M. Ketcham, Frank McLaughlin, North Kast, Pa. 

The Chatham Electric Light, Heat and Power Company 
of Chatham, Columbia County, N. Y, Capital stock, $10,- 
000. Directors: John F. Farrell, of Albany, and H. M. 
Francis and J. O. Carr, of Schenectady. 


ELECTRICITY. 


The Erie and Eastern Street Railway Company, Erie, Pa 
—to build an electric street railway in the city of Erie. 
Capita— stock, 725, 00. Promoters: Harry L. Moore, F. F 
Curtze. C. M Conrad, Erie. 


The Erie, Reed Park and Lakeside Street Rallway Com- 
pany. Frie, Pa.—to build an electric street railway in 
Erie. Capital stock, $50,000. Promoters; Chas. M. Reed, 
F. F. Curtze, Harry L. Moore, Erie. 


The Franklin Company, Pit sburg, Pa.—to supply light, 
heat ard power bv means of electricity. Capital stock, 
51.000. Promoters: H. W. Mitchell, Chas. F. Pattersor, 
Pittsburg ; Wm. H. Dodds, Allegheny. 


The Springfleld, Clifton, Cedarville and Jamestown 
Electric Railway Company, Xenia, O.—to buid and 
operate an electric ral:way from Springfield through 
towns named to Jamestown. Capital stock. $100,(00. Pro- 
moters : John B. Stevenson, G. A. McKay, A. C. Carpen- 
ter, R. R. Knowles, R. F. Kerr, T. L. Magruder, of Xenia. 


The Greenviffe Light Company, Greenville, Ohio—to 
manufacture and supply light, heat and electricity for 
public and private use. Capital stock, $5,000 Promoters 
Jobn P. Martin, Chas. Darlington, E. M. Milton, M. A. 
Broadstone, of Xenia, Ohio. 


The Carthage Electric Telephone Company, Carthage, 
Mo.—to erect and maintain telephone lines. Capital stock, 
$5,000. Promoters: Theo. J. Clark, E. C. Clark, Geo. W. 
Wheeler, E. R. Wheeler, Car! hage. 


The Hillsboro Street Rallway Company, Hillsboro, Tex. 
—to opera e street railway in Hillsboro. Capital stock, 
815,000. Promoters: R. J. Ware, H. W. Carter, S. E. 
Carter, all of Hillsboro. 


‘rhe Pressley Single Track Electric Rallway Company, 
San Francisco, Cal —to purchase, own, use and sell United 
States patents for electro-magnetic safety railways ; grant 
to others the right to use and buy inventions. Capital 
stock, 8 00, 000. Promoters: L.C. Pressley, J. C. Rhoads, 
J. O. Jephson, . S. Wheaton, W. F. Oecling, San Fran- 
cisco. 


The Hammond and Blue Island Rallway Company of 
Indiana (Incorporated in Ind.), Chicago, III. Capital stock, 
$80,000. Promoters : Edw. S. Whitney, Fred’k B. Fuller, 
James T. Maher, Ralph Martin. 


The Cairo and Catskill Telephone Company—to connect 
Cairo, Catskill and other near-by places. Capital, 8500. 
Directors : F. G. Walt r, A. V. Decker, H. S. Duncan. J. 
Leroy Jacobs, Selden H. Hines, John K. Palen and Solon 
W. S evens, of ( alro, N. Y. 


The Trumansburg Electric Lighting Company of Tru- 
mansburg, Tompkins County, N. Y Capital stock, $10,- 
000. Directors: C. C. Sears, A. 8. Mosher, James H. 
Smith and O. G. Noble, of Trumansburg. 


A char er has been issued by the State Department at 
Harrisburg, Pa.,to the Buffalo and St. Marys Railroad 
Company, capitalized at $300,000, to build a line from St. 
Marys. Elk County, to Clermont, McKean County, Pa., a 
distance of thirty miles. President, Andrew Kaul, St. 
Marys. Directors: B. Frank Hall, B. E. Wollendorf, John 
Kaul, G P. Simons, J. M. Schaefer, St. Marys, Pa.; J. K. P. 
Hall, Ridgway. 


The Central Americin Development Company, San 
Francisco, Cal.—to build steam and street rallroa 's, elec- 
tric cables, etc. Capital stock, $1,090,000. Promoters: 


C. T. Thomas, A. Ballin, San Francisco; Frank A. Wood- 


worth, Santa Barbara, Cal.; M. Cassin, Salvador, C. A. 


The San Jose Lizshting Company. San Jose, Cal.—to con- 
struct and operate works, plants and systems for the 
manufacture of gas and electricity for light, heat, power; 
build pipes, mains, fumes, lines, etc., for transmission of 
electricity. Capital stock, $250,000. Promoters : Chas. F. 
Wilcox, Jos. R. Patton, W n. H. Sumner, ~an Jose. 


The Little Falls Street Railway, Little Fall:, N. Y.—to 
build and operate an electric suriace road. Capital st ck, 
$75,000. Promoters: W. H. Tylee, Wore s er. Mass.; C. L. 
B. Tylee. J. L. Miller, F. I. Viele, Corning, N. Y. 


The Freemansburg Electric Company, Freemansburg, 
N.Y.—to manufacture and use electricity. Cu pital stock, 
$10,000. Promoters: C. C. Sears, J. H. Smith, O. C. Noble, 
of Freemansburg : C. S. Wixom, Covert, N. Y. 


The Buffalo, North Main Street and Tonawanda Com- 
pany, Buffalo, N. Y.—to operate the Buffalo, North Main 
Street and Tonawanda Electric Railroad Com a. y. Cap- 
ital stock, $75,000. Promoters: S. W. Petrie, T. H. Feeney, 
J. H. Pardee, Buffalo; J. F. Farrell, Albany, N. Y. 


The Br dgton and Harrison Electric Company, Bridgton, 
Malne— o make, generate and distribute electricity for 
heat, light and power. Capital stock, $10,000. Promoters: 
Geb. P. Locke, Norway, Me.; Chas. E. Geason, Chas. A. 
Scribner, Bridgton. 


The Penn Electric Light, Heat and Power Company, 
Reading, Pa.—to manufacture and supply light, heat and 
power by means of electr city. Capital Stock, 8100, 000. 
Promoters: John P. Bechtel, Cha. N. Frame, Milton H. 
Schnader, ending. 


The Automatic Circult Breaker Company, Newaygo, 
Mich.—to manufacture and sell electrical machinery, ete. 
Capital stock, $10.000. Promoters; Chas. C. Kri zer, A. C. 
Kunne.s, Nancy Runnels, Newaygo. 
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MOONLIGHT SCHEDULE FOR THE 


UNITED STATES. 
(Issued by the Washington Carbon Company.) 


JUNE, 1895. 


DATE LIGHT. DATE. EXTING. 
: 11.50 P. M. 2 3.30 4. x. 
3 1.00 a. M. 3 3.40 a. M 
4 1. 10 4 840 
5 1.0 5 3.410 
6 No light. 6 No light. 
7 te 7 ts 
8 66 8 41. 

9 8.00 P. M. 9 11.00 P. K. 
10 8.00 ‘ 10 11.30 
11 8.00 11 1150 
12 8.00 18 12.20 a. M 
18 8.00 14 1240 
14 8.00 * 15 1.00 
15 8.00 16 180 * 
16 8.00 17 1.80 
17 800 18 2.00 
18 8.00 19 2.90 
19 800 20 800 
20 8.00 21 8.40 
21 8.00 2 3.40 
22 8.00 ~“ 28 3.40 
23 8.00 2⁴ 8.40 
24 8.00 25 8.40 “ 
25 9.00 26 840 
26 9.30 “ 27 3.40 
27 10.00 28 3.40 
28 10.30 20 8.40 
29 11.0 80 340 
80 11.90 July i 3.0 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JUNE 11, 1895 


ELECTRIC RAILROADS AND APPLIANOES. 


540,653. Supply System for Electric Railways. Oscar A. 
Enholm, New Yurx, N. V., assignor, dy mesne assign- 
ments, to the Electro-Magnetic Traction Company, 
Washington, D. C. Filed Nov. 3, 1891. 

540,664. Electric Railway. Sebastian Hoeninger, Mil- 
waukee, Wis. Filed Aug. 15, 1894. 

540,683. Trolley. William E. Steinbach, Philadelphia, Pa 
Filed April 6, 1895. 

540,900. Conduit Electric Railway. David Brooks, Jr., 
i Pa. Filed June 9, 1992. Renewed Dec. 


540,901. Conduit-Railway Conductor. David Brooks, Jr., 
Philadelphia, Pa. Filed Feb. 27,1892. Renewed Dec. 


541,020. Conduit Electric Railway. Daniel W. Smith. St. 
Louis, Mo., assignor, by direct and mesne assi ments, 
of two-thirds to Alfred Bevis and Charles H. Long- 
sireth, same place. Filed Sept. 10, 1894. 

541,044. Trolley Wheel and Yoke. William H. Fritz, Day- 
ton, Ohio, assignor of two-thirds to Orlando P. McCabe 
ont George R. Decker, same place. Filed March 12, 


BLECTRIC LIGHTS AND APPLIANCES. 


540,800. Electric-Arc Lamp. Samuel P. Parmly, Chicago, 
III. Filed Oot. 26, 1891. 


DYNAMO ELECTRIC MACBINERY. 


540,668. Regulation of Alternating Generators. Rudolph 
M. Hunter, Philadelphia, Pa. led June 21, 1894. 


BATTERIES, ETO. 


540,620. Electric Circuit. WIlllam W. Alexander, Kansas 
CI. Mo., assignor to the GQill-Alexander Electric 
Manufacturing Company, same place. Filed March 
24, 1890. 

TELBPHONE AND TELEGRAPH APPARATUS. 


540,761. Telephone. Walter W. Scott, Buffalo, N. Y. Flle 


March 4, 1895. 
540,772. Photo- Telegraph. Charles win ughby, San 
Daniel Drawbaugh, Eb. 


Francisco, Cal. Fileu Nov. 8, 1894. 

540,781. Telephone- Transmitter. 
erly’s Mill, Pa., assign r to the Drawbaugh Telephone 
and Telegraph Company, New York, N. Y. Feb. 

540,799. Cross-Bar for Telegraph-Poles. James B. Oliver. 
Shield’- Station, Pa. Filed Aug. 10, 1894. 

540.899. Telegraphic Apparatus. Louis Boudet and pierre 
Lacombe, Lumel, France. Filed Oct. 20, 1894. 

540,959. Telephone-Transmliter. Daniel Drawbaugh, 
Eberly’s Mill, assignor to G. Milton Bair, Hanover, and 
Calvin W. Ream, Reading, Pa. Filed Feb. 28, 19%. 

540,960. Carbon-Holder for Telephones. Daniel Draw- 
baugh, kberly’s Mill, assignor to G. Milton Bair, Han- 
Over, and Calvin W. Ream, Reading, Pa. Filed Feb. 


21, 1895. 

540,961 ‘lelephone-Electrode. Daniel Drawbaugh, Eb- 
erly’s Mill, assignor to G. Milton Bair, Hanover, and 
Calvin W. Ream, Reading, Pa. Filed Feb. 21, 189%. 

540,969. Telephone. Stephen D. Field, Stockbridge, 
assignor to the Americun Bell Telephone Company, 
Boston, Mass. Filed Dec. 5, 1894. 

540.974. Multiplex Telegrapby. Daniel B. Grandy, St. 
Louts, Mo. Filed Dec. 17, 1894. 

541,086. Telepbone-Transmitter. Charles Clamond, Paris, 
France, assignor to the Clamond Telephone Compans, 
Philadelphia, Pa. Filed March 20, 1895. 

541.087. Telephone-Transmitter. Charles Clamond, Paris, 
France, assignor to the Clamond Tele phone Company. 
Philadelphia, Pa. Filed March 20, 1895. 


SIGNALS AND SIGNALING APPARATUS. 


540,642. Automatic Electric KAYAT SIKUR William 
Daves. Jersey City, assignor of one-half to William 
H. Peddle. Roselle, N. J. led Feb. 14, 1895. 

540,859. Electric Railroad Signal. Burton H. Gedge, AD- 
derson, Ind. Filed May 20, 1892. 


MISCELLANEOUS. 


540,685. Electric Brake. William B. Porter, Schenectady, 
N. Y., assignor to the General Electric Company of 
New York. Filed March 9, 1895. 

540,687. Covering for Electric WII es. Franklin S. Randall, 
Philadelphia, Pa., assignor of one-half to Howard A. 
Engle. W. Howard Holden and Dillwyn P. Roberts, 
same place. Filed Jan. 2, 1894. 

540,949. Electrical Push-Button. Edwin A. Clark, Cleve- 
land, Ohio. Filed Jan. 24, 1895. 
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There are still left in this trade a large number of men Hilectrical Engineer to our strictures. In the 


who have entered into It for their life work. They may 
be disheartened, but they have not given up. It is for 
them that we write. To them we present our argu- 
ment, and to them we must all look for the re-establish- 
ment of business principles, the reinforcement of the 
doctrines of common sense. 

itis for these men to consider just why wrong has 
temporarily triumphed over right, why it was possible 
for the tricksters and adventurers to bring the Industry 
to its present condition. 

And when these questions receive careful thought the 
only answer possible is that the electrical press has not 
done its duty. 

If the Electrical Engineer, the Electrical World,” 
the Electrical Review and the Western Elec- 
triclan’’ had faithfully done their duty by the trade 
they claim to represent, whose best interests they claim 
to guard, the present situation would never have con- 
fronted us.— ELECTRICITY,” June 5, 1895. 


EDITORIAL NOTES. 


Cowardice, At intervals during the past 
Not three years Exxorricity has 
Ignorance. been at some pains to show in 


just what particulars the electrical press of this 
country has failed to be what it should have been 
in its relations to the trade and to the public. 
The inevitable results of years of servility and 
sycophancy on the part of these papers are now 
so plainly evident that we have recently felt 
called upon to again call attention to this phase 
of the situation at considerable length. The case 
against them has been clearly presented and the 
charges have, been specific. 

The Electrical Review is so farthe only one 
of our contemporaries which has seen fit to make 
any attempt to defend itself or to cast discredit 
upon the statements made by us. The weakness 
of the Review’s attempted reply and the silence 
of the others are simply a confession of judgment. 
They plead guilty to the charge of conducting 
their papers solely with the view of extracting as 
large an amount of money as possible out of the 
legitimate concerns without giving them any 
equivalent whatever in the way of protection 
against the usurpers who have all but succeeded 
in ruining the entire business. 

There are to-day thousands of men in this 
trade who looked with a measure of skerticism 
upon ELEotriciry’s campaign in the beginning, 
but who, with the progress of events, the verifi- 
cations of our charges, have come to be full be- 
lievers in the justice of our attack upon dishon- 
est methods and upon the men chiefly responsi- 
ble for those methods. These men see, just as 
we see, that if the electrical press had done its 
duty the trade could never have been forced into 
its present condition. These men are waiting 
fora reply from the Electrical World or the 


absence of such reply they will not fail to give 
adequate expression to their contempt for the 
cowardly policy which has controlled these pa- 
pers. 

We shall take this. question up next week in’a 
slightly different manner, and shall then begin 
the publication of a series of articles, with a vast 
amount of official data, giving specific instances 
of the general financiering methods which have 
been the cause of fleecing thousands of innocent 
investors, and which have brought the entire 
range of electrical securities into disrepute.: The 
general plan of these articles may be understood 
in advance by a reference to the exposé of the 
Tacoma swindle two weeks ago. 

Meantime we would like to have an answer 
from any or all of our contemporaries to the fol- 
lowing question : 

If the electrical trade has been conducted upon 
correct lines, if a radical reform is not demanded, 
why is it that concerns engaged in it in the early 
days, with opportunities for making money 
never before offered in any line of business save 
perhaps mining and drilling for oil, are all either 
in the graveyard or in the hospital for incurables ? 

The case resolves itself into one of two alter- 
natives. Either the lines upon which the busi- 
ness has been conducted were fundamentally 
wrong, or else the entire industry is a short- 
lived bubble, the apparatus and devices sold have 
not been commercially practical, the entire busi- 
ness of electric lighting and power transmission 
is unstable and short lived and must give way to 
its competitors. Is the latter true? Perish the 
thought. 

The trade has not been right. It has been 
condueted upon an entirely wrong basis. The 
responsibility for allowing the wrong to assume 
temporary control rested even in 1880 upon the 
electrical press—the responsibility for the past 
fifteen years of dishonor and disgrace. 

Of course we are aware that the plan of edito- 
rial work followed by our contemporaries is dif- 
ferent from that in practice in this office, We 
believe in the notion of getting out among the 
people, meeting every week just as many of the 
leaders in the business as is possible and hearing 
their views, which are then properly dissected 
and presented for the edification of the multi- 
tude, whereas the papers above mentioned evi- 
dently believe that editorial work should be 
done within the four walls of an office, and that 
the editor should depend upon his own inner 
consciousness, or Divine grace, to know what is 
going on and to treat the burning questions of 
the day with becoming wisdom. 

Nevertheless, the excuses of our contempora- 
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ries that they are ignorant of the wrongs which 
have been perpetrated upon the industry, and 
consequently could not speak, are utterly in- 
valid. 

THEY DID KNOW. THEY COULD NOT HAVE BEEN 
IGNORANT, 

The excuses which they advance for not doing 
their duty by those who have made them what 
they are have sprung from cowardice and dec it, 
and are offered in the belief that the standard of 
intelligence in the trade is so low that they will 
not be called to book for their cowardice. 

Not one of our contemporaries but was famil- 
iar with the general trend of affairs since 1879; 
not one of them but was aware that the situation 
brought about by the G. E. Company’s forma- 
tion was but the climax of a policy of injustice to 
competitors and of robbery of investors which 
had characterized the large companies from their 
inception; not one of them but knew absolutely 
that the success of the G. E. Company meantthe 
wiping out of every other concern in the trade, 
the driving into other fields of hundreds of indi- 
viduals who had just as good (or better) right to 
make money out of the electrical business as any 
man in the combined companies. 


Yet, did they speak one word of condemnation 
of the campaign of extinction and extortion? 
The record says no. 

We propose to prove to those who have any 
lingering doubts upon the subject that Exzo- 
TRICITY has been RIGHT, and that the papers men- 
tioned above are wnoxd; that they have utterly 
failed to execute the trust reposed in them; that 
through cowardice, flunkeyism and mistaken 
motives of self-interest fhey have supplied aid 
to the enemy, and assisted in produc ng a con- 
dition of affairs in this trade never seen in the 
history of any other legitimate industry, a con- 
dition which could not have existed if they had 
done their daty by the concerns which have sup- 
ported them since their b rth. For even on the 
narrow view that a trade paper must protect 
the majority of its advertising customers these 
papers are clearly open to condemnation. The 
G. E. interests never gave them over 5 per cent. 
of their total support. The independent element 
made them, fostered them, kept them, and has 
for three years been spat upon by each and 
every one of them. 

Er nOrRIOITr X has been right; our contempo- 
raries have been wrong. We hurl defiance at 
our critics. We havealready seen many of them 
pass into bankruptcy becanse of their inability to 
believe the truth. We shall survive them all. 
We will be here enjoying the fruits of our hon- 
est labors after the trade has been purged of its 
dishonor, after some of our contemporaries have 
gone to that graveyard which awaits every paper 
that persistently fails to do its duty. We shall 
be here after all those concerns who fail to see 
their duty in the premises have joined their pre- 
deoessors. 

Can any man with a grain of common sense 
find any excuse for this breach of trust on the 
part of the papers mentioned? Would it have 
been conceivable in any other group of trade 
papers in the world ? 

They had been with the industry almost from 
ita birth. They were not ignorant. They had 
seen the Edison and United States companies or- 
ganized und conducted upon an utterly fa'se basis. 
They had seen the efforts to bamboozle the pub- 
lic into supposing that ridiculous patents con- 
trolled the business—into the belief that the art 
itself was born after 1878. 

They had seen the old companies selling 
worthless rights to local users all over the coun- 
try, extracting large sums of money for some- 
thing which could never be delivered, planning 
for the certain commercial failure of a large ma- 
jority of the stations established, thus under- 


mining the only foundation upon which a solid 
industry could rest. They had seen these large 
sums of money so extorted under false pretences 
wasted in gross mismanagement, the stockholders 
of the parent companies assessed again aud 
again, thus ruining the public contidence at both 
ends of the line. They bad seen these companies, 
after less than ten years of existence, and with 
the grandest opportunities for solid business 
success ever known in the history of the world, 
either confess bani ruptcy or resort to further 
manipulation and combinations to prolong the 
dishonest practice. 

They could not have been ignorant of the 
career of the Thomson-Houston enterprise. 
The records were pl.in. They could not have 
failed to hear, not once but a hundred times, the 
story of robbery and injustice practised upon 
central station men from the beginning. They 
knew the towns in which exclusive T.-H. right, 
had been sold, where, in violation of all rules of 
commercial honor, the same men had sold succes- 
sively Schuyler, Brush, Excelsior and Ft. Wayne 
apparatus to other stations, selling the bonds as 
they established the plants to confiding Boston 
parchasers. They could not have been ignorant 
that this T.-H. Company came into the business 
with no higher idea than those of the highway- 
man, that their salesmen were instructed to 
place apparatus with utter disregard of the rights 
of their own customers, and with equal disregard 
of the question whether or not the plants wou'd 
pay. If they found a city or a town with a st 
tion already established, mak ng insignificant 
profits or even losing money, they had no com- 
punctions over starting another one in the same 
town, unloading the securities upon the public, 
eventually forming a combination of the two 
plants, issuing fresh securities, and afterwards 
starting a third plant, carrying the plan out to 
exhaustion. 

We say the electrical papers could not have 
been ignorant of these conditions. They knew 
the record of the men controlling the affairs of 
these large companies. They knew that nothing 
could come from them or their policy save dis- 
honor and injury to tbe industry. They knew 
that the possibility for good in these men or 
their methods did not exist. They had been 
tried and found utterly wanting in everything 
needed to establish a lasting and creditable in- 
dustry. 

These papers were not ignorant; they were 
cowardly and culpable. 

There is no occasion for ELECTRICITY to boast 
over the results of our efforts to improve the 
situation of this trade and to prevent the dis- 
asters which have overtaken it. 


We are justified, however, in pointing out that 
so far we have been correct in our position, cor- 
rect in predicting months ahead just what it was 
coming to. And upon the strength of our record, 
which is clean, we claim the right to be he ird, 
and urge the careful consideration of our views. 

The only journalistic work done in behalf of 
the independent, honest element has been done 
by ELROTRTOTrT. If balf as much had been done 
by each of the other papers the career of the 
present management of the G. E. Company 
would have been brought toa close before Jan- 
uary 1, 1893, before the trade was bedeviled, 
profits wiped out, confidence of investors killed, 
and commercial cred. ts ruined. 

Just what is the specific duty of a daily paper 
is perhaps a fit subject for argument. Among 
successful and respected newspaper men there 
are various theories and various policies pursued. 

But when we come to the consideration of the 
duties of a trade paper, especially in a trade such 
as the electrical trade was in 1880, only one view 
is permissible as to the duty which confronted 
every journal embarking in the field. That duty 


was to keep the adventurers and schemers out, to 
explode all false notions as to the possibilities of 
the art, to make clear its limitations, to foster all 
that was good and condemn all that was bad, to 
throw cold water upon every scheme in which 
investors were likely to lose their money, to see 
to it that the confidence of the public in elec. 
trical matters was retained, to prevent at what- 
ever cost the success of every attempt of one 
company or combination of companies to control 
the business, to prevent the deals of the specn- 
lators, and perhaps first of all to discourage the 
notion of forcing the demand for the prodact— 
putting out unfit apparatus. 

Measured by any staudard of duty to their 
trade or to the public, these papers have no right 
whatever to claim the good-will or support of any 
honest concern in the manufacturing business. 

If the men proposing to put their money into 
central station enterprises, and who finally did 
invest, paying large amounts of money for worth- 
less rights, had been informed by the press as to 
the prospects for success upon the plan then in 
vogue, would they have lost their money, as thou- 
sands have? , 

In not one single case have the electrical 
papers ever shown apy appreciation of the 
dangerous methods which have been in practice 
from the beginning, and which have been carried 
now almost to the point where legitimate, con- 
ser vative companies cannot conduct their business. 

And it is not ouly as passive agents that they 
have assisted the wreckers. They have given 
active aid up to the full limit of their courage or 
abilities. They have had no compunctions about 
illustrating and puffing any and every device or 
piece of apparatus produced by any company 
which would advertise. They have wilfully mis- 
represented the merits and faults of the very 
things upon which they were supposed to pass as 
experts, usually printing any statements made by 
the advertiser as semi-editorial comment when 
asked to do so. They have descended to the 
lowest depths in servile puffery, when their duty 
to the public demanded that they should in a 
general and dignified way make plain whether 
or not certain lines of apparatus had the possi- 
bilities of commercial success or not. The Elec- 
trical Engineer has gone so far as to puff an 
electric hairbrush editorially, and is now throw- 
ing open its columns to a contribution to prove 
that a worthless primary battery is in reality a 
new and valuable advance in the art. 

The record is clear. If the trade is ever to be 
upon a solid footing, if American electr cal 
journals are ever to be received abroad with the 
same degree of respect which we accord to our 
British and Continental contemporaries, it will 
be because the honest workers in the trade on 
this side assert themselves and compel the press 
to change its policy, to staud up firmly for the 
right, even at some apparent financial loss. 

The Electrical World, the Electrical En- 
gineer, the Western Electrician and the Elec- 
trical Review have all been conducted from tbe 
start upon the notion that the chief aim of a 
trade paper is to print advertisements and get 
pay for them. It should be nothing of the kind. 
The controlling motive should be to benefit the 
trade on the lines laid down in the first part of 
this article. The pursuit of advertising patronage 
should be only an incident in the general plan. 

& xk 

In the absence of any easier padding, the lec- 
trical Review printed last week the full text of 
the Berliner decision. Inasmuch as that paper 
was not competent to analyze the decision 
and present a summary of what it meant, ve 
suppose this was the best thing it could do. It 
was at least more interesting than the reading 
notice cuts upon which our contemporary 
usualy relies to fill up its space. 
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Junt 26, 1895. 


The The exposé in our issue of June 12 
Elevator of the Elevator Trustand its des- 
Trust. picable business methods came to 


many like a thunderbolt out of a clear sky, 80 
unprepared were the general public to believe 
that what appeared on the surface as the keenest 
competition amoug reputable business firms was 
a combination working under the cover of a false 
name to drive out of the business by disrepu- 
table means other manufacturers in the same 
line whom they could not bulldoze or cheat out 
of honestly obtained contracts. 

Among those most astounded were the archi- 
tects, who for years have supposed that the con- 
tracts which they had been awarding for what 
appeared to be competitive bids were in fact 
awarded to one or the other member of a Trust 
which apportioned the contracts out according to 
the territory in which the job was to be erected. 
Among the better class of architects there is 
nothing so distinotly abhorred as combinations 
of this kind, and our publication of the facts was 
a revelation to these which will not be forgotten. 

To the general public, who are Jess interested 
in these things, the Trust feature, while equally 
a surprise, attracted less attention than the 
methods employed by the Trust. If it were not 
susceptible of the amplest proof, it would be in- 
credible that firms so well known asthe Otis 
Bros. & Co., the Crane Company, the Whittier, 
and Stokes & Parish would be guilty of such un- 
businesslike methods. There is ample proof, 
however, and in this issue we give another chap- 
ter scarcely less startling than that given two 
weeks ago. 

But it is the method of all trusts and com- 
binations which seek to control a whole industry. 
The same bulldozing and threatening methods 
have been employed by all, and it is these dis- 
reputable methods that have been the curse of 
the electrical industry from the start. 

When a judge of a prominent court finds it 
necessary to characterize the testimony of one of 
tie Trust's most valued agents as George K. 
Reynolds's testimony has been characterized, it 
is high time that honorable business men should 
hold themselves aloof from those profiting by or 
seeking to profit by the work of such agents. 

It is scarcely to be believed that one of these 
companies is any worse than the others, but in 
the evidence already adduced the Otis Company 
and Mr. Norton P. Otis seem to be placed in the 
most unfavorable light. Honorable business 
men do not conduct their business in the way the 
Otis Company are shown to be conducting theirs, 
and honorable business men will not do business 
with those who are known to stoop to such 
methods as they employ. We believe therefore 
that it is only necessary to make the methods of 
the Trust known to destroy the power of that 
unholy alliance. We believe that bonorable 
business men whenthey become familiar with the 
methods employed by these firms will hold them- 
‘selves aloof from them in all their future trans- 

actions. They will spurn them as they would 
the leper. They will not lose by this, however. 
‘lhe independent manufacturers of elevators are 
succeeding, notwithstanding this powerful com- 
bination, by sheer merit. They have been won- 
derfully handicapped inthe race but are succeed- 
ing nevertheless. We propose to help them in 
this fight, and believe that we have helped them, 
for it is only necessary that the methods of the 
Trust should be known that they should be de- 
spised. 

To those who prefer the triumph of straight 
business methods over the spurious kind prac- 
tised by the discredited Elevator Trust. it is en- 
couraging to know that notwithstanding the 
vicious attacks made upon competitors all along 
the line, these competitors flourish and grow 
stronger every month. Among those companies 
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not before referred to in this article we may 
mention the following: 

The Keystone Eleciric Company, Erie, Pa., 
manufacturers of special motors for electric ele- 
vators, have made and sold a large number of 
these motors. They have recently contracted to 
furnish the Smith-Hill Elevator Company, 
Quincy Ill., 100 for thisseason’s trade. They do 
not intend to infringe anyone’s valid patents, 
neither do they intend to be driven out of a field 
which they have a right to live in. 

The Smith-Hill Elevator Company have been 
devoting their entire attention to the construc- 
tion of electiic elevators, and have for more than 
two years been doing a successful and profitable 
business. 

The Graves Elevator Company, Rochester, 
N. Y., is another of the companies which the 
Trust has been unable to control or ruin. The 
combination exerted extraordinary efforts to en- 
trap the Graves Company but did not succeed. 
This Graves Company is still on the outside and 
doing more business than ever, and doing itin an 
honest, straightforward way. 

Morse, Williams & Co., Philadelphia, and the 
Moore & Wyman Elevator and Machine Works, 
South Boston, Mass., are two other anti - Trust 
elevator manufaoturers. Morse, Williams & Co. 
have branch offices in New York and other large 
ci ies and are thoroughly prosperous. The Moore 
& Wyman Company have sold many of the eleva- 
tors now in use throughout New England. Sev- 
eral good contracts have been closed which the 
Trust companies tried hard to get. 

Honest, straightforward methods must always 
win ultimately, and we are pleased to know that 
in the electric elevator business they have already 


won, 
& N * 
Henry In the death of Henry W. Frye 
W. electrical journalism has suffered 
Frye. an irreparable loss and those of us 
who knew him persopaily and had been most 
intimately associated with him in bis work, aa 
was the case with the writer, will feel his loss 
most keenly and personally. 

Mr. Frye was in all respects a rare man. 
Well equipped for his chosen profession, he pur- 
sued it conscientiously and patiently, and 
although his retiring disposition and innate 
modesty prevented his being as widely known as 
his merits entitled him to be, his work spoke for 
him in no uncertain terms. Among the some- 
what limited circle of those who knew him inti- 
mately he was most dearly loved and admired. 
Among those he will be mourned as a brother. 

Never of rugged strength, still there was a 
foice about him which, if properly husbanded, 
might bave carried him to a ripe and honored 
age. He was, however, a martyr to duty and, 
forgetful of self, immolated himself upon that 
altar upon which it is an honor to die, but upon 
which it would have been a greater honor to have 
lived. We believe it may be truly said that elec- 
trical journalism is better for Mr. Frye's having 
lived. We know that it has sustained a severe 
loss in the death of this thoroughly lovable man. 


“ ELECTRICITY ” LEADS. 


ELROTRICTrr is giving to its readers every 
week the benefit of more original thought than 
any other journal in the field. It is away ahead 
of all competitors not only as a newspaper but as 
an authority on scientific questions. Last week 


we presented no less than ten pages of original 


matter upon topics of vital interest to everyone 
in the trade. No other paper approached this 
amount. One of our contemporaries had only 
one column, and another three columns. We 
give better value to subscribers than any one of 
those claiming antedeluvian birth, We lead 
now, and shall continue to do so. 
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Views and Opiaions on Timely Topics. 

Ir the electrical trade has been conducted 
upon correct. lines, if a radical reform is not de- 
manded, will our critics kindly tell us why the 
concerns engaged in it in the early days, with 
opportunities for making money never before 
offered in any line of business save perhaps 
mining and drilling for oil, are all either in the 
graveyard or in the hospital? The case resolves 
itself into one of two alternatives. Either the 
lines upon which the business has been eon- 
ducted were fundamentally wrong, or else the 
entire iudustry is a short-lived bubble, the ap- 
paratus and devices sold have not been eom- 
mercially practical, the whole business of elec- 
tric lighting and power transmission is unstable 
and short lived and must give way to its com- 
petitors. Is the latter true? Perish the thought. 
The art has been a greater blessing to the 
human race than any other since the dawn of 
the Christian era save the art of printing. That 
it was possible to make and sell stable and com- 
mercially practical apparatus is proved by the 
large number of lighting plants put in as early 
as 1880-82 and still running successfuly. 

The proposition upon which we base our cam- 
paign cannot be dodged. The industry is all 
right. Some of the men who have been in con- 
trol are all wrong, however. 


& N * 
ASTONISHING MISSTATEMENTS. 


According to the Electrical Engineer (Lon- 
don), Mr. Sydney F. Walker, in a recent article 
on the transmission of power, said : 

The increase of the efficiency of electrical power trans- 
mission and the growing familiarity with higher and 
higher voltages are bringing the natural sources of power 
more and more within the limits of practical usefulness. 
Already the dream of generations of engineers, the utili- 
zation of the energy of the falls of Niagara, is an accom- 
plished fact, in part at least, the city of Buffalo, some 
seventeen miles away, being lighted by electricity gener- 
ated by the energy of the falling water, and some of its 
factories having their machinery driven by the same 
source. lt is but the development of this, certainly a 
large development but one that may possibly take place 
within the lives of some of the present generation, for 
us to be utilizing the energy of Niagara in the same way 
in this country. 

The Engineer printa this without a word of 
comment, in its regular news columns, and be- 
comes really responsible for the spreading of 
gross misstatements of fact. Mr. Walker’s com- 
ments on other subjecta have been frequently re- 
printed in these columns, and he has been sup- 
posed by American editors to be a man of con- 
siderable ability. We fear, however, that we 
will always have to ask him,when he makes a 
statement hereafter, how he knows. 

If the Engineer indulged in these lapses very 


often it would soon sink to the level of its Ameri- 


can namesake, which is a pretty low one where 
jacts are concerned. 

It ought not to be necessary to tell our Eng- 
lish friends that there is yet no line built be- 
tween Niagara Falls and Buffalo, and that it is 
as likely as not never to be built. 

The Niagara enterprise is a great one and we 
are proud of it, but it does not yet prove any- 
thing as regards transmission. 

It may or may not be a success, but so far no 
wheels have been turned by Niagara current. 


& N & 
Henry Bier’s Misfortunes. 


At New Orleans Judge Moise has allowed 
Henry Bier, the millionaire broker who was 
convicted last month of perjury in the City Rail- 
road franchise case, to be removed from the par- 
ish prison to his home on Esplanade avenue, on 
the ground that he was very sick and would die 
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if confined longer in the prison. Bier was a 
man of great pride, and seems to have felt keenly 
the hamiliation of his conviction. His physician 
reports that death may come at any moment. 


& NK * 
It is Absolutely Determined. 


From the St. Paul Globe.) 


That ELxocrnictry is to de the great working power of 
the future is already sufficiently determined. 


& NK N 
A REOENT $10 bill received at this office bore 
the pathetic legend, written in ink, doubtless at 
parting, ‘‘ Never bet on a horse race. M. L.“ 
We do not know the writer, but his advice is 
sound, Across the chasm, shake in spirit, M. L., 
and never bet at all. 
& Ne x 
Smart Writing. 
(From London Electricity.) 

Our fighting contemporary, ELEcrriciry, devotes nearly 
six columns of editorial matter to a further condemnation 
of the General Electric Company (U. S. A.). This tirade 
begins, The right will win,” and closes, ‘* This is the key- 
note of the entire confiict—THE RIGHT AGAINST THE WRONG.” 
For a summing up of the position and the features which 
have led up to it, this commentary is of value; it is worth 
reading if only as a good example of smart writing on a 
financial subject in a technical paper. A third 
editorial deals with the Load Line,” only this load line is 
that of the sales of the G. E. Company, and not of supply 
from a central station. What it 18 like is shown on a page 
a little turther on—it isa big drop. ELECTRICITY foretells 
the future in the words, * Descensus averni facile est,” 
and brings the curve down to zero. The page looks very 
gruesome, for under the title we find a presentment of a 
Coftin—it must be remembered that Mr. C. A. Coffin is a 
leading spirit in the G. E. enterprise. 

& + * 
Tus following appeared without comment in 
the Electrical Review last week: 
THE VALUE OF BEING QUOTED. 


To be constantly quoted is certainly a sure sign of suc- 
cessful news paper work. It means that the best judge of 
a newspaper, the exchange editor. is passing his favorable 
opinion.—The Fourth Estau. 


This. is sound logio, and Exgorriorry’s scrap 
book proves that it has been quoted more in 
three years than all other American electrical 
papers combined, 

& & & 
Must Have Been Battery Motor Outfits. 


(From New Tork Sun.) 

A fire started in the steamship Massachusetts, of the 
Atlantic Transport line, at the foot of West Twenty-ninth 
street, about noon yesterday. The outbreak was in the 
meat storage room in the rear hold, and was caused by the 
friction of two large electric fans which are used to keep 
the meat cool. 

XR K * 
Making Light of a Grave Subject. 

Many of our daily contemporaries are cracking jokes at 
the idea of trolley funeral trains now in use at Harrisburg, 
San Francisco and other places. This is clearly wrong. If 
electricity can kill ’em why should it not at least help to 


bury 'em. 
& K * 


Fhe Paper That Teils the Truth Has Every Advantage. 


(Col. H. G. Prout in New York Independent.) 
EI. vor niorrr has many advantages. 


X „ * 
It is Also the Power of the Present and of Eternity. 


— 


(From Interview with F. K. Hain in Pittsburg Times.) 
ELECTRICITY is the power of the future. 


Believes in the Paper. 
To the Edttor of ELECTRICITY. l 

Iam a great believer in your paper, and think that it 
goes into the hands of people who are apt to purchas 
electrical goods. 

Boston, Mass. 

Another Massachusetts patron of ELECTRICITY 
writes: 

Allow me to congratulate you on your last editorial, 
wherein you stated that the various journals in years 
gone by had not done their duty in bringing out the vari- 
ous humbugs connected with the electrical business. 


ELECTRICITY. 


Independent Telephone Compa- 


nies Prefer to Fight. 


UNITED ACTION AGAINST THE BELL 
COMPANY ASSURED. 


Harmonious Meeting of the National Asso- 
ciation at Pittsburg. 


(Special Dispatch to ELECTRICITY.) 


PirISBURd, Pa., June 26, 1896. 

The morning and afternoon sessions of the In- 
dependent Telephone Companies at the Hotel 
Duquesne were devoted yesterday to an informal 
discussion of thesituation. Expressions of opin- 
ion were invited from representatives present as 
to their views upon the scope and objects for 
which the organization should be constituted. 
These expressions differed somewhat in detail, 
but in the main it was agreed that it would be 
best to specifically define the purposes of the 
organization, the chief of which shall be to offer 
complete and full protection to all users of tele- 
phones manufactured by the members of the 
Association. 

Those attending were: James E. Keelyn and 
Stanley S. Stout, Western Telephone Construc- 
tion Co., Chicago; R. 8. Johnson, Viaduct Manu- 
facturing Co., Baltimore; P. C. Burns, American 
Electric Telephone Co., Kokomo, Ind.; H. T. 
Johnson, Manhattan Electrical Supply Co., New 
York; A. F. Stanley, Deveau & Co., New York; 
Frederick Harrington, Union Electric Co., 
Cleveland; A. H. Chadbourne, U. S. Telephone 
Construction Co., Philadelph.a; E. S. Wallace, 
Columbia ‘lelephone Co., New York; J. G. 
Ihmsen and B. Hubbell, Keystone Telephone 
Co., Pittsburg; L. Levy, Anthony Co., Cincin- 
nati; Chas. W. Price, Electrical Review; B. E. 
Greene and J. L. Gans, ELEcTRIOITY, New York. 

Letters were received from many other com- 
panies sassu: ing their support of whatever action 
the Association may take. 

The delegates were guests of Solar Carbon 
Manufacturing Cc., of Putsburg, as a coaching 
party to the Count: y Club, East End. The Key- 
stone Telephone Co. entertained the delegates at 
lunch. D.scussion was continued in an informal 
manner. 

Permanent offic: rs will be chosen to-day. 

There was & unanimous expression of opinion 
in the lobby that the Berliner patent as it stunds 
now can surely be defeated by a well-conduc.ed 
defence of the first infringement case. 


A Georgia Water Power Plant. 


A new cotton mill recently erected at Athens, 
Ga., is to be operated by electiic power to be de- 
livered at the mill at $22.50 per horse power per 


annum of 865 days, twenty-four hours per day. 

The Athens Electric Railway Company will fur- 

nish the power. This company is developing 

O DOTS power at a water power three miles 
nt. 


The Boston Advertiser states that Chief En- 
gineer Carson of the Boston Transit Commis- 
sion, who has just returned from Europe, has 
brought home photographs of an experimental 


electric railway with suspended cars which has 
been operated successfully at Deutz, Germany, 
opposite Cologne. Fifty persons can be carried 
at once, and the suspended car is operated by an 
electric motor, derailment being prevented by 
friction plates. The wheels sre secured to the 
motor, and the car is fastened to the motor by 
means of a center pin. Springs make the car 
easy riding, each truck having four wheels, and 
each car is supplied with two motors. Brakes are 
also provided, which grasp the rail both at the 
top and bottom. The supply of electricity is so 
regulated that if one car gets stalled the car fol- 
lowing it is not supplied witb any more motive 
power until its predecessor is started on its 
journey again, thus reducing the possibility of 
collision. The brakes work automatically. 
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The Attempted Elevator Mo- 
nopoly. 


In our issue for June 12th considerable space 
was devoted to the Elevator Trust and its de- 
vious methods of attempting to maintein a 
monopoly of a business which cannot legally or 
otherwise be bottled up. 

Since the appearance of that article, more in- 
formation has come to hand wh‘ch makes the 
crime, for such it is, of this Trust the blacker. 

First, in regard to the nature of the organiza- 
tion of which we have said so much. It seems 
that the four or five companies which are in- 
volved came to an agreement by which all of 
their patents were pooled and taken over by the 
National Company—the Trust—an organization 
composed of the members of these several compe- 
nies. The charter of the National Company 
does not permit it to manufacture, sell or install 
elevators of any kind, but simply to license and 
sue on the patents which it holds in trust. As 
soon as the National Company was organized the 
territory of the United States was apportiened 
out among the Otis Compaay of New York, the 
Crane Oompany of Chicago, the Whittier Com- 
pany of Boston, and the Stokes & Parrish Com- 
pany of Philadelphia, each of these companies 
being licensed to use the patents of all the 
others in the territory which had been set apart 
as its own especial preserve. The bids, as before 
stated, for any given contract were made out for 
all of the companies by the same party, and hence 
there was no competition among their own men- 
bers. It was further agreed, however, that 
should any company in the Trust invade the ter- 
ritory assigned to another, and effect a sale 
therein, that company should pay over to the 
National Company a certain sum of money 
which should go into the general treasury and 
constitute a fund to defray the expenses of litiga. 
tion. The result of this arrangement has been to 
make an alleged infringement of any one of the 
individual companies’ patents a common cans 
for all. The cost of the litigation was equally 
borne by all; the experts of each of the separate 
companies became the experts for the National 
Company, and the apparent anomaly was pre- 
sented of alleged business rivals stoutly main- 
taining the defence of interests that to the public 
eye were from a business standpoint irreconcila- 
ble. The moral effect of this has been great, 
almost incalculable, and there is little wonder 
that the smaller concerns—not in the Trust— 
feared to measure strength in the courts with 
this iniquitous Trust. 

If the alleged infringement were on a patent 
originally controlled by the Otis Company, for 
instance, the title of the action would be Na- 
tional Company and Otis Brothers & Company 
vs. If it happened to be the patent 
of the Crane Company; the title would be Na- 
tional Company and Crane Company vs. ' 
and so on through the list, but all of the mem- 
bers of the Trust assisted in the litigation to 
the utmost extent of their ability and all of them 
benefited by it equally. 

The pooling of interests for mutual protection 
is in itself not a crime, but may be made a orime 
if legitimate methods of protection are exceeded, 
and this is just what this Trust has repeatedly 
done. It is perfectly evident that should an out 
sider attempt by bidding against them to get a 
contract, the combined statements of the agents 
of the Trust antagonistic to the quality of the 
new candidate’s wares would be likely to preju- 
dice the purchaser against those wares. This has 
been repeatedly resorted to. Still another method 
to which we have already referred is the threat- 
ening of customers of outside manufacturers 
with suits for infringement should they become 
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purchasers, or being purchasers if they did not 
discard the apparatus and replace it by elevators 
made by members of the Trust. Actual suits 
have been avoided in some cases, but in others 
the suits have been piled on as numerously as 
possible, in the hope of bankrupting the offend- 
ing company and thus acquiring its title and 
business. Noteworthy instances of this kind are 
found in the case of the Standard Elevator Com- 
pany of Chicago and of Morse & Williams of 
Philadelphia. Since both of these cases were 
essentially the same, and the chief testimony 
was also the same, the two may be con- idered 
here as one. The testimony of William H. 
Wells, Jr., is of exceeding interest in this con- 
nection. Mr. Wells had been connected with 
the Standard Elevating Company of Chicago. 


Cross-examined by Mr. Chapin. 

Cross Q.—-You are not very friendly with the 
complainants (National Company and Otis 
Brothers & Company), are you ? 

A. by Mr. Wells.—I feel very friendly towards 
them, because they have sued me on very similar 
alleged infringements of patents several times 
within the past few years, and in each case we 
have won the suits so far as they have come to a 
final hearing, and have won them on precisely the 
same kind of evidence and defence as I have 
given in this case, so that I feel very friendly 
towards them, but I doubt very much their deep 
good feeling to me. 

Oross Q. 48.—You are a defendant in a suit 
now at issue in which the complainants in this 
suit, the National Company and the Crane Ele- 
vator Company, are complainants, are you not? 

A.—I have been a defendant in four or more 
suits brought by the National Company and the 
Crane E‘evator Company, and three at least of 
these suits have either been won on the final 
hearing by me or have been dismissed by the 
complainants, who paid all costs. I think that 
there is one case still pending on which an ap- 
plication for a preliminary injunction was made, 
which injunction was refused by the Appellate 
Court. I do not think the final decision has yet 
been rendered in that case. 

Cross Q. 49.—You bave, I suppose, the same 
friendly feeling toward the Crane Company as 
toward these complainants, resulting from the 
fact that they have sued you on a number of oc- 
casions, have you not ? 

A.—I have about the same feeling for the 
National Company, the Crane Company and the 
Otis Company and all of the members of the 
companies, because they are all part of one big 
elevator trust, and the same men are practically 
the controlling and largest stockholders in each. 
My friendly feeling for them is not based so much 
on their having started the various suits which 
they have against the smaller elevator builders 
of the country—myself among the number—as 
it is in the fact that they are losing their suits 
about as fast as they come to a hearing, and in 
this way are destroying a mistaken impression 
which existed throughout the country that they 
are possessed of a valuable set of patents, the 
result of this being that smaller concerns will 
soon have an opportunity to do their legitimate 
business instead of being obliged to occupy their 
time and expend their money in defending 
trumped-up suits brought by a wealthy corpo- 
ration or elevator trust known as the National 
Company. 


These are very strong words from Mr. Wells, 
but they are none too strong and went uncontra- 
dicted. The policy pursued by the Trust against 
the Standard Company was to multiply suits for 
infringement, requiring the defendant in each 
case to give bond pending a hearing and thus to 
to tie up their capital and cripple their business. 
The evident intention was when this was accom- 


plished to buy them out and thus end competition 
from that quarter. The Trust had gotten the 
Standard Company’s business in just about the 
condition desired when to their surprise others 
with ample capital captured the prize about 
which they had so long been weaving their web. 
The company has been reorganized, and under a 
new name aud ample capital bids fair to break 
the strength of the monoroly in the Windy 
City. 

In our issue for June 12th we published, some- 
what in extenso, the remarkable fake statements 
against the Sprague Elevator by Mr. George K. 
Reynolds, the engineer of the Crane Company. 
To show thecontemptibleand dishon st methods 
resorted to by the Trust to down the opposition, 
it may be well to show Mr. Reynolds up in his 
true light. It seems that he is employed to do, 
and is willing to do, a great deal of the dirtiest 
work that the Trust ha; to do to accomplish its 
ends. Reynolds poses as the engineer of the 
Orane Compauy, but as indicated before, he is 
available in all suits brought by the National 
Company. In regard to his character, it is so 
notoriously bad that Judge Alvey of the Couit 
of Appeals of the District o. Columbia, in the 
suit of Wells et al. v. Reynolds et al., decided in 
last September, uses the following severe lan- 
guage in referring to his testimony : 

„The right here so p ainly recognized in the 
Standard Company to use the dev.ce in its eleva- 
tors certainly did not exist if the claim of Rey- 
nolds now asserted be true. He was either rec- 
ognizing what he knew at the time to be the 
right of the matter or he was attempting to de- 
ceive and mislead both his employers and the 
public. i 

“The strong :nference from the conduct to 
which we have referred is that Reynolds knew 


that he had no rightfu claim as original inven- 
tor of th; device, and hence he made no ola m 
until moved thereto by subsequent eve .ts.” 

The circumstances which called forth these re- 
marks f. om he Court were the following: 

Wells and Reynolds were both connected with 
the Standard Company, and Wells obtained a 
patent on elevators which the Standard Company 
acquired. Reynolds while an agent of th s com- 
pany always admitted that Wells’s patent was 
good—in fact,the que-tion does not appear to 
pave arisen in Reynolds's mind during this period 
as to Wells being fully entitled to the patent as 
the first inventor. Subsequently, however, Rey- 
nolds left the Standard Company and took em- 
ployment with the Crane Company. He then 
applied for a patent on essentially the same idea 
as that involved in Wells’s patent—swore that he 
was the first inventor and claimed an interfer- 
ence. This was so palpably a fraud as to call 
forth the above quoted remarks from the Court. 
It was an endeavor on Reynolds’s part to cheat 
the Standard Company out of its rights for the 
benefit of the Crane Company ald the Trust, who 
had acquired an interest in Reyuolds’s alleged 
invention. This is but one instance of the dirty 
work which Reynolds has been called upon to do 
for the Trust. The statement qnoted in a 
former issue in regard to the Sprague elevators 
was another. 

Returning now to tbe methods employed by 
the Otis Company to drive the A. B. See Com- 
pany out of business, it was sta ed in our issue of 
June 12 that for years the Otis Company had 
been threatening intending or actual purchasers 
of the See apparatus with suits for infringement. 
In this way they doubtless frightened many from 
purchasing who otherwise would have become 
purchasers. Finally they did bring suit- not 
against the See Company as they would have 
done had they taken theaction in bona fides, 
but against a contractor who had «rected an 
elevator purchased of the See Company, in the 
Oakdale apartment house, No 88 West 85th street. 
The allegation made in this suit was that the 
said electric elevator infringed a patent granted 
to S. S. Wheeler now owned by the Otis Com- 
pany. This suit was brought two years ago and 
did not then specify wherein the A. B. See Com- 
pany infringed, nor have they been able to find 
out since then. 

Recently depositions have been taken in the 
case, and among those who appeared to give testi- 
mony in behalf of the Otis Company was Prof. 


Charles R. Cross, professor of Physicsin the Mas- 
sachusetts Institute of Technology. Prof. Cross's 
testimony is a good example of the class of ex- 
pert testimony which we so struugly condemned 
in a recent editorial. Prof. Cross is undoubtedly 
one of ihe worst offenders in th s line before the 
public, aud so un-t- rious has he become iu this 
class of work that umong the b.tter class of elec- 
trical experts no confidence whatever is placed 
in anything he says when . n the witness stand. 

The .ross-examination of ihis witness by Mr. 
Gifford lasted for eight hours, filled 107 pages 
of the record aud had solely for its object to find 
out wherein the See elevator infringed the 
Wheeler patent. Prof. Cross’s object wus ap- 
parently t: mystiiy the Court by bringing in 
technicalities which were entirely unnecessary 
and by directly evading the issue. The result 
of the examination was s total failure, i that it 
does not r-how wherein infringement exists, but 
probably a success as calculateu to befog and in- 
volve that which nominally it was intended to 
elucidate. 

The patent in suit contains six claims, the first 
of which is as follows : 

"* Tbe combination of a normally constant 
source of eiectric energy, its circuit, an elevator 
or support for raising and lowering matter, an 
electric motor in said circuit for hoisting said 
elevator which motor may be caused to act at 
the will of the operator to raise the elevator, 
connecting mechanism between the motor and 
elevator whereby the armature of the motor ia 
mechanically driven when the elevator de- 
scends, thereby working the motor as a dy- 
namic generator of electricity, and the means or 
manner, substantially such as described, for 
utilizing the current thus generated.” 

Every one of the -ix claims contains the clause 
italicized above, and itis therefore an essential 
element in the combination claimed. 

We have examined the elevator at the Oakdale 
which is claimed to infringe this patent. We 
find that it is a shunt motor driving a winding 
drum by means of a worm gear. There is a con- 
stant source of electr city, a circuit, an elevator 
or support for raising and lowering matter, and 
the motor for hoisting suid elevator may be 
caused to act at the will of the operator. It 
happens that the motor employed is a shunt 
motor, which is self-regulating. But shunt 
motors were used and known to be self-regula- 
ting long before the date of this patent, viz., 
Aug. 18, 1885. Itso happens that if the arma- 
ture of a shunt motor be driven fast enough by 
® properly geared descending load it will give 
back energy to the circuit. This was well known 
long before the date of Wheeler’s patent. There 
is therefore absolutely nothing new or patent- 
able in the spec fications upon which this suit is 
brought. Wheeler shows a number of methods 
of gearing by which itis possible to recover a 
portion of the energy of the descending car. The 
methods shown are either spur gearing or by 
belt. Inthe case under discussion neither of 
these methods is employed. The gear is a 
worm gear as stated before. The worm in this 
case is a single thread screw 6 inches in diameter 
and 1” pitch. While it would be possible for the 
descending car to drive the armature by the 
methods shown in the patent it would be impos- 
sible for it to do it in this case, and as a matter of 
fact it does not. It was never contemplated that 
it should, and it couldn't if it had been, and even 
if the Wheeler patent were a valid one, which we 
think it would be difficult to maintain, there is 
stil] no infringement, because one of the essential 
features of the combination claimed is conspicu- 
ously absent. 

This is one of the absurdest claims that we 
have ever seen or heard soberly made, and the 
Otis Company and their attorneys have made 
themselves the laughing-stock of every one famil- 
lar with the case by making it. The truth is, 
neither of them ever intended it to come to trial. 
It is too absurd to be made public. They never 
yet eye been able to tell the defendant what 

e infringed, and Prof. Oross in his eight hours 
of examination was unable to do so. They in- 
tended to use this suit, and have used it as a club 
by which to frighten off customers from an hon- 
est rival. Now that they have been challenged 
to show their hand, it is shown to have been but 
a dishonorable bluff. Their only hope is to mys- 
tify the Court by bringing in issues not pertinent 
to the case, and to assist them in this they have 
paid Prof. Charles R. Cress to do some of the 
dirty work. Such a case as this can have no 
standing in court, and we believe and hope that 
if it ever comes to trial it will be dismissed 
once with a reprimand from the Court such as 
will prevent a continuation of a practice which is 
a disgrace to a civilized community. 
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EXPERIMENTS ON THE RELATION OF 
HYSTERESIS TO TEMPERATURE.* 


BY FRANK A. LAWS AND HENRY E. WARREN. 


This paper gives an account of some experi- 
ments to determine the effect of temperatures 
much above the normal on the dissipation of en- 
ergy by hysteresis in a specimen of steel. 

At the time of the beginning of this research, 
in February, 1894, there were no complete studies 
of this subject known to us. A casual reference 
is to be found in the Proceedings of the Ameri- 
can Institute of Electrical Engineers, Vol. VII, 
p. 825, 1890, by Prof. Harris J. Ryan. The tests 
there referred to were made on a cast-iron ring. 
The maximum temperature employed was 360°. 
The details of the measurements are not given. 
A short paper by Dr. Wilhelm Kuntz appeared 
in the Hlectrotechnische Zeitschrift, Vol. XIII, 
May 6, 1892. In this Dr. Kuntz showed that the 
hysteresis loss d+ creased with rise of tempera- 
ture. A second paper by the same author ap- 
peared in the Flectrotechnische Zeitschrift, Vol. 
XV, April 5, 1894. The magnetometer method 
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was used by Dr. Knntz inthis work. In this 
paper tests of several ferrous materials are given, 
as well as some on a epecimen of nickel. 

At the outset of this research it was decided 
that alternating currents should be used, and that 
the losses should be, determined by a wattmeter, 
thus reducing the time required for observations 
toa minimum. The instrument which we de- 
signed and used isshown in Fig.1. We have 
decided to call the arrangement a watt-balance. 
Mr. A. E. Kennelly has given inthe Electrical 
Engineer, December 21, 1892, a description of a 
Differential Wattmeter.” This instrument 
gives the difference of the mean values of two 
definite integrals representing the primary and 
secondary energy in a transformer—that is, the 
losses. The watt-balance measures the ratio of 
the mean values of two definite integrals. It can 
therefore be used to measure the efficiency of a 
convertor, giving the result by a single reading. 

The watt-balance consists of two electro- 
dynamometer wattmeters, one above the other. 
The movable coils are rigidly connected in our 


„Contributions from the Physical Laboratory of the 
Massachusetts Ins. of TE OOE. in Proceedings of the 
5 Academy. Presented by Charles R. Cross, Octo- 

r 10, : 


ELECTRICITY. 


instrument by a spiral-wound paper tube, and 
consist of 100 turns of silk-covered german-silver 
wire, No. 82 B. & S. gauge. The resistance, in- 
cluding leads, is 108 ohms; the diameter of coils, 
2 om. In series with the movable coils are two 
adjustable resistances, r, and r,, as shown in Fig. 
2. Thestationary coils are arranged in pairs; 
each is 3.3 om. in mean radius and contains 180 
turns of No. 12 cotton-covered wire. They are 
movable along their axes, so that the factor of 
the instrument may be adjusted. The vertical 
distance between the two dynamometers is 80 om. 
The movable parts are suspended by a silk thread 
inside a narrow paper tube to prevent disturb- 
ance by air currents, and cirective force is given 
by four spiral springs, made of copper wire, 
0.005 cm. in diameter. These springs serve as 
leading-in wires for the movable coils. The in- 
strument is read by a telescope and scale. 

In Fig. 2 is shown the scheme of connections 
for a hysteresis test. At the left the resistances 
for controlling the currents are shown. By the 
proper insertion of the connection, C, either a 
direct or an alternating current cou'd be sent 
through the remainder of the apparatus, which 
in the main circuit consisted of an electro- 
dynamometer, one pair of stationary coils, the 
specimen under test, a known resistance, R, of 
german-silver strip immersed in kerosene oil to 
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ratio to the work in R that the total resistance 
in circuit r, does to the total resistance in circuit 
r,. If the current is alternating, the work in § 
is of course divided between hysteresis and heat. 
ing losses. No allowance has been thought 
necessary for the work done in the suspended 
coils. If W, and W, represent the work in the 
specimen and in R, then 


_ a Gt +108) E , + 108) 
m= W. (v 106) = ae 


T’ is given by the electro-dynamometer DYN, 
To correct for the heating lossin Sa direct 
current of any convenient magnitude is sent 
through the circuit, and a second balance, r,! 
obtained, 
R = 1,079 vag T, = 976 ohms; 


so W, = 1000 (11 — 711). 


It will be seen that the watt-balance as used in 
the present case is a wattmeter with an electrody- 
namic control. The advantage derived from 
obtaining this control by shunting a portion of 
the main current is that any manipulstion of the 
circuits does not disturb the equilibrium of the 
instrument, and that it renders it possible to use 
the instrument in a null instead of a compensa- 
tion method. 

As the hysteresis loss is a function of the maxi- 


Frea. 2. 


keep it at a constant temperature, and the second 
pair of fixed coils. At one terminal of R a con- 
nection was made by means of ashort piece of 
stout wire and a key, K; beyond the key the 
circuit branched, passing through the adjustable 
resistances r, and r,, the proper movable coils, 
and returning one lead to the external terminal 
of the specimen, and the other to the correspond- 
ing terminal of R. The resistance r, was some 
hundreds of ohms, seldom falling below 300, and 
was more frequently in the neighborhood of 
1,000; , was kept at a constant value, 976 ohms. 
The resistances r, andr, were ordinary plug 
boxes, and the assumption was made throughout 
the work that the resistances of circuits r, and r, 
were so high in comparison with their induc- 
tances that no correction need be applied to the 
indications of the watt-balance. It may be well 
to mention that the use of high resistances con- 
structed inthe usual way by double winding 
may lead to serious errors in alternating current 
measurements on account of the capacity effects. 

If the plug C be inserted so that a current 
flows in the apparatus, and no deflection is ob- 
served, then the factors of the upper and lower 
dynamometers are equal; if the key K is de- 
pressed, there will in general be a deflection, 
which may be reduced to zero by adjusting r,, 
as à zero reading means that the average value of 
the products of the currents in the two coils of 
the upper and lower dynamometers are the same. 
It is known that the work in S bears the same 


mum magnetization, denoted by B, it was neces- 
sary to provide some means by which the 
maximum might be kept constant and its value 
determined. The device sketched in Figure 8 
was used for this purpose. In addition to the 
magnetizing coil, the specimen was provided 
with a winding of 24 turns, which was connected 
in series with an adjustable resistance of 874 
ohms during the tests, and a galvanometer of 
126 ohms. Leads were carried to the dynamo 
room, and terminated in brushes which rested on 
the edge of an ebonite disk 11 inches in diam: ter, 
fastened rigidly to the dynamo shaft; the brushes 
were carried by a radial arm, the motion of 
which is controlled bya small magneto-motor 
driven by three Leclanche cells. The motor was 
governed by a reversing key in the testing room, 
about 100 feet away. The alternator used had ten 
poles, thus making the length of a wave 72°. A 
piece of brass, 86° or one half a wave long, was 
set into the edge of, the disk, and the whole care- 
fully trued up. When the dynamo was in action 
the B current was closed once during a revolu- 
tion, and for a time corresponding to one half a 
wave length. The galvanometer then performs 
the operation | 


fi 
1,500 times a minute. The value of this integral 
will be a maximum when it extends over the 
time between +B and —B. By the use of the 
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key K? the brushes may be shifted, and the 
reading of the galvanometer brought to its 
greatest valuer With the dynamo running at its 
normal speed a Leclanche cell, k. M. F. 1.4 volta, 
wa- inserted in the circuit; R h was 1,874 ohms, 
and the deflection 21.2 cm.; with brushes short 
circuited and E N equal to 14,874 ohms the de- 
flection was 21.8 om., the ratio of deflection 
being .972. If the brushes made perfect contact 
and there was no self-induction effect, the ratio 
would be unity, the entire cycle of operation 
being performed in a time short compared with 
the period of the galvanometer. During the tests 
the reading with B h = 1,874 was frequently 
repeated in order that the brushes might be kept 
in as uniform condition as possible. 

Owing to the manner in which the specimen is 
constructed, the area included in the B winding 
is but partially occupied by the iron. In calcu- 
lating the approximate values of B no allowance 
has been made for this, as the permeability is 
high in the cases where B has been determined. 
If observations were taken at temperatures 
where the permeability was very low, it would 
be necessary to apply a correction for this unoc- 
cupied area. The values of B were calculated 
by the formula 


Z¹ 
B R D 


—30 4 Nn Ei Bi- 
D is the deflection corresponding to the value of 
B to be found. R is the resistance in circuit 


Rh, N, the number of turns on B winding; n, 
the number of revolutions per Second. A is the 
area of the iron included in the B windings. D! 
is the deflection of the galvanometer where an 
E. M. F. of magnitude Ei and a resistance R! are 
inserted in the circuit R h, the dynamo turning 
at the normal rate. 

The furnace used for heating the specimen 
was built of fire brick, the external diameter was 
about 36 inches, height 18 inches. Inside the fire 
brick was a layer of asbestos wool 24 inches 
thick, kept in place by asbestos board, which was 
protected by thin sheet iron. The box contain- 
ing the specimen was made of asbestos board 
about 14 inches in thickness, and lined with 
retort cement. During the tests it was tightly 
closed. The furnace was heated by three blast 
jets made of gas pipe, the external tubes were ł 
inch inside diameter, the inner tube g inch. The 
supplies of gas and air were regulated by slide 
valves. The jets were directed into the furnace 
tangentially and with a slight upward inclina- 
tion, the effect being to establish a good circu- 
lation and keep the interior of the furnace ata 
uniform temperature. 

The specimen upon which the following tests 
were made was composed of so-called French 
steel, which showed on analysis the following 
impurities : 


Manganese . 0:535 per cent. 
PHOSPhHOLuB.........-ssccccossceces es 0.018 1 
Silicon... e 0.085 5 
ne teriores saeir .0.018 ae 
ol ⁰ Ra 0. 970 1 


The mass of iron employed was 628 grams. 
From this material, which was four one- 
thousandths of an inch thick, rings of 8 inches’ 
outside and 2 inches’ inside diameter were 
stamped, and the specimen formed by piling 
them. Each was insulated from its neighbors by 
a layer of pipeclay, applied as a sort of paint, 
the clay having been moistened with alcohol. 
Every tenth layer was insulated with mica. The 


pile so formed was wrapped with asbestos cloth, 
and the magnetizing coil of 86 turns of No. 14 
copper wire wound on. The wire was insulated 
by winding it with asbestos twine. Interwound 
with the magnetizing coil was the B coil of 24 
turns. These two windings formed on the out- 
side of the specimen a single layer. The tem- 
peratures were determined by a Le Chatelier 
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pyrometer, calibrated by known melting points. 
The hot junction was placed inside the asbestos 
wrapping resting against the iron, the leads were 
brought out through the usual double-cored fire 
clay tube; this was surrounded by a piece of gas 
pipe thoroughly wrapped in asbestos cloth, 
because in using this pyrometer in a case like the 
present, where the leads pass from the hot junc- 
tion through a space at a higher temperature at 
a short distance from the junction, it is necessary 
to guard against conduction along the leads, and 
consequent errors in the temperature. 

The manner of making the tests and the subse- 
quent calculation was as follows. Owing to the 
construction of the furnace, the specimen being 
well shielded from the heat of the fiames by the 
internal chamber, the air insuiation, and its own 
asbestos covering, the temperature of the iron 
rises gradually; consequently the specimen will 
be at very nearly a uniform temperature. When 
a reading is desired, the alternating current is 
turned on, and the B deflection adjusted to its 
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dynamometer reading and time observed; after 
a few minutes the observations are repeated, the 
temperature having risen in the mean time. This 
process is kept up until the iron loses its magnet- 
maximum value by Kl, and to its correct numer- 
ical value by varying the magnetizing current. 
Watt-balance resistance r, is now adjusted, and 


the pyrometer reading corrected for zero, and 
ism. Occasionally, a direct current was sent 
through the apparatus and the watt-balance, dy- 
namometer. and pyrometer readings taken; these 
allow the value of 7:1 in the hysteresis formula 
to be determined by making a plot, the co- 
ordinates being watt-balance and pyrometer 
readings; from the plot the value of 711, corre- 
sponding to any pyrometer reading, may be read 
off. The electro-dynamometers were calibrated 
by sending a direct current through them, and 
measuring the P. D. at the terminals of a known 
resistance by projection against the E. M. F. of a 
Clark cell; the values of deflections and cur- 
rents squared were plotted, giving straight lines. 
T” was determined by reference to these plota. 
The zero errors of ,the dynamometers employed 
were very variable, and were determined after 
each reading. . 
The results of the measurements will now be 


given. They are plotted as referred to at the 
beginnings of the several tables, 
TABLE I. 
First HEATING : ASCENDING CURVE. 
(See Fig. 4.) 
B = 1970. n=125. Wa = Hyteresis loss in 
specimen. i 
WIA. Temp. Wu. Temp. 
.852 28 678 387 
. 834 45 826 440 
845 67 456 481 
. 845 98 331 546 
817 132 241 595 
809 181 130 672 
818 272 . 088 709 
742 347 


The specimen lost its magnetic properties so 
rapidly that further measurements could not be 
taken on the ascending carve. 


TABLE I—Descennpine. 


Wa Temp. 
. 0 787 
161 576 
206 508 
255 445 
290 417 
Power shut off. 
TABLE II. 
SECOND HEATING : ASCENDING. 
(See Fig. 5.). 
B= 1974. n= 125. 

Wa. Temp. He Temp. 
.516 20 149 682 
520 76 121 658 
519 108 115 662 
622 160 098 679 

5 440 269 088 688 
A497 810 094 692 
878 845 .104 6938 
340 897 130 698 
321 428 .180 698 
811 438 142 698 

298 470 144 698 
258 511 142 692 
228 555 140 694 
. 167 598 


Inspection of the plots shows (Figs. 4 and 5) 
that for this sample of steel a moderate elevation 
of temperature up to about 270° has but a small 
influence on the hysteresis loss; that at this 
point a change takes place, and the diminution 
of hysteresis, with rise of temperature, is much 
more rapid, the decrease being such that at 675° 
the loss is but 18 per cent. of its value at ordi- 
nary temperatures. After heating above the in- 
flection point, the specimen shows on cooling a 
marked decrease of the hysteresis loss from its 
value at the same temperature on the ascending 
curve. If the specimen be heated again, a change 
of direction of the curve takes place, but at a 
lower temperature. The second plot (Fig. 5) 
shows an increase of the hysteresis loss after the 
point of inflection has been reached. As only 
two heatings were made, we were unable to 
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verify these observations, the results of which 
became apparent only when they were reduced. 
In addition to the expeiiment at high tempera- 
tures, the following observations were made. A 
specimen was made up and the loss measured at 
the ordinary temperatures; a mean of three 
measurements gave .289 watts as W. The spec- 
imen was then covered with a mixture of solid 
carbonic acid and ether; a mean of three meas- 


urements showed Wu as .288 watts, showing that 


there is practically no change of hysteresis for a 
diminution of temperature to about —80°. 

Between the ascending and descending obser- 
vations of the second heating, readings were 
taken for the purpose of finding whether the 
temperature at whicb the iron becomes markedly 
magnetic on cooling is the same as that at which 
the sudden diminution of the magnetic proper- 
ties occurs on heating. Simnitaneous readings 
of the B galvanometer and pyrometer were 
taken, the current remaining constant; no ad- 
justment for maximum was made. The read- 
ings, together with some from the descending 
* 
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curve of the firat heating, are given below, and, 
after being corrected for zero, are plotted in 


Figure 6. 
aa TABLE III. 
Heating. Second Heating. 

B Reading. Pyr. B Reading. Byr. 
88.8 7.17 28.1 6.99 
38.8 7.10 29.9 7.01 
38.8 7.05 31.0 7.02 
88.8 7.00 32.1 7.08 
38.7 6.95 33.4 7.05 
38.55 6.90 84.8 7.10 
88.15 6.88 36.1 7.11 
87.70 6.80 37.2 7.12 
37.00 6.78 37.9 7.13 
36.8 6.69 38.3 7.14 
33.65 6.51 88.6 7.15 
31.2 6.45 38.7 7. 16 
38. 6 7.19 

38.8 7.14 

38. 75 7. 10 

38.75 7.03 

38.7 7.01 

38. 65 6.98 

38.55 6.95 

38.25 6.93 

37.85 6.90 

37.1 6.85 

36.5 6.84 

34.1 6.76 

32.7 6.73 

30.7 6.70 


Fig. 6 shows that the two points do not coin- 
cide, that on the descending scale being about 
12° lower than that on the ascending curve. The 
difference of form of the curves is noticeable, 
showing that the regaining of magnetic proper- 
ties on cooling is more gradual than their loss on 
heating; the sudden exaltation of magnetic 
properties occurs at the same temperature in the 
first and second coolings. 

Atthe time of this writing the research has not 
been fully completed. We are, however, now 
engaged on furthor experiments, and hope to 
present additional data in the near future. 


„ò 


ELECTRICITY. 


An Apparatus for Measuring Difference of 
Phase Betweeh Alternating Currents.” 


BY LOUIS DERR, M. A., 8. B. 

Most of the methods hitherto employed for 
the measurement of difference of phase between 
alternating currents (vide La Lumière Elec- 
trique, March 10 and 17, 1894,) assume that the 
currents measured are truly sinusoidal in charac- 
ter, or demand exceptional conditions of steadi- 
ness. The method here described is applicable 
to the measurement of periodic currents of any 
form whatever, and can be used under any ordi- 
nary conditions. 

The apparatus is a modification of that em- 
ployed by Dr. J. Puluj for a similar purpose, 
and described at length in the Blextrotechnische 
Zeitschrift for December 1, 1898. Dr. Paluj’s 
apparatus consists in brief of a pair of electro- 
magnets, each carrying a flat steel spring at the 
free end of its core, a small mirror being mounted 
on the spring. A beam of light is reflected from 
one mirror upon the other, and thence to a screen. 
If alternating currentsare s-nt through the mag- 
net coils, the springs will be set vibrating, and 
the spot of light on the screen will be lengthened 
into a line if the springs are parallel; and if the 
springs be turned so that the vibrations are per- 
pendicular to each other, the line becomes an 
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ellipse whose dimensions afford a measure of the 
difference of phase between the currents in the 
coils, 

It is evident that to maintain an ellipse suf- 
ficiently stable to permit measurements of pre- 
cision requires great steadiness in the currents, 
a condition not always obtainable. The springs 
give best results when their period of free vibra- 
tion is that of the current or its octave, and slight 
changes of the current period will throw them 
out of tune, instantly affecting the amplitude of 
vibration, as the inertia of the moving parts is 
very small. Belt slip at the generator, irregul .r 
load or changes of steam pressure make precise 
measurements very difficult. 

To obtain results without the steadiness de- 
manded by the abova method, the following 
modification was devised by the writer and suc- 


` cessfuly used by Messrs. L. R. Nash and J. C. 


Nowell, of the class of 1894, in their thesis. The 
two electromagnets were placed side by side, and 
the beams reflected from their mirrors received 
upon a prismatic mirror and thence sent to the 
screen. This is shown in plan in Figure 1. In 
this case the spots of light which appear on the 
screen when the mirrors are at rest are elongated 
into two vertical lines when currents are sent 
through the magnets, and these lines are drawn 
out into curves which flash across the screen 
when the prismatic mirror is rotated. As the 
motion of the springs is harmonic, these curves 
are sine curves, and thus bear no necessary re- 
semblance to the original wave form. Figures 
2 and 3 show sume of these curves, whose wave 
length is, however, much less than that employed 
in Measurements. 

The theory of measurements is as follows: If 
the spots of light on the screen are in the same 
vertical line when the prismatic mirror is at rest, 
the curves produced by revolving it will have 
the same time origin, and will be parallel if they 
are in the same phase. Any time lag of one 


* From Technology Quarterly,” vol. VII, No. 3, Octo- 
ber, 1894. x : ' 
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behind the other will be shown by a lateral shift. 
ing of the lagging curve ahead of the other, and 
if a variable inductance is inserted, in the circuit 
of B, the B-curve will be seen to move farther 
and farther ahead of the A-curve as the induc 
tance is increased. The difference of phase is 
thus evident to the eye, and to obtain a direct 
measure of it requires only a knowledge of the 
angle through which one curve must be shifted 
to bring it into parallelism with the other. This 
is readily expressible in degrees by finding the 
angle through which B must be turned to bring 
E and F (Figure 4) into the same vertical, and 
then finding the angle through which B must be 
further turned to bring Gand Æ into the same 
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vertical. the first adjustment giving the portion 
of a wave lenyth by which the two curves are 
separated, and the second the value of the whole 
wave length. Calling these quantities cand d 
respectively, the phase difference of the curves 
on the screen is, in degrees, 860¢/a. 

One consideration is to be noted here, that as 
the vibrating springs execute a complete vibra- 
tion for every reversal of the current, tbeir vi. 
bration frequency is just twice thst of the cur- 
rent, and hence the phase difference of the 
curves on the screen is twice that of the currents 
measured. The desired value is thus 180cla 

Asc and d are too small to be directly meas. 
ured with precision, a multiplying device is 
necessary. Mirror B is turned by a gear wheel 
meshing with a small pinion which carries. a long 
pointer moving over a divided scale. With this 
device a wave length on the screen is covered by 
a displacement of 18 centimeters of the end of 
the pointer. 

The procedure is as follows: With the pris- 
matic mirror at rest, send the currents tw be 
studied through A and B respectively. Turn B 


until the lines on the screen are in the same verti- 


cal, and take the pointer reading m. Start the re- 
volving mirror, and when the curves are suf- 
ficiently elongated to permit convenient com- 
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parison turn the pointer until the curves. are 
parallel, and take the reading n of the pointer. 
Turn the pointer still further until the B-curve 
has moved tbrough an entire wave length and is 
again parallel to the A-curve, and record the 
new reading p of the pointer. Then the phase 
difference in degrees between the currents is 

m—n 

180 . 

n—p 
The result of these measurements plainly de- 
pend on the accuracy of, bringing the curves into 
parallelism. This adjustment can be satis- 
factori'y made by moving A vertically until the 
curves are brought close together. As used in 
the following transformer measurements, the 
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mirrors were of silvered glass and the outlines 
of the curves consequently indistinct from mul- 
tiple reflection, This makes the adjustment less 
precise than m‘ght be expected if metallic m'r- 
rors were used, and partially acco nts for the 
relatively large deviation attached to the results 
below. 


in Aver 
1 — Degrees. | Deviation. 

Transformer with 4 second 

aries, idie circuits open. 173.75 1. 0.38 
Transformer wiih 4second-| | 

aries, idle cirouit closed.| 177.0 obo 
Ring transformer, over- 

wound with iron wire... 172.29 L 0.82 
Ring transformer, closed 

secondary. 176.50 | 0.50 
Two telephone induction 

Coils in series $82.11 L 0.84 
Giving for each coil........:. 166.06 L 0.42 


The following mea urement »#ftords a com- 
parison of calculated with known values. The 
apparatus was applied to the measurement of the 
lag between the branches of a three-phase c'r- 
cuit. Perfect symmetry in the dynamo wind- 
ings would give 198° in each branch, and in any 
case the sum of the three lags should be 860°. 
The values actually obtained are 119.22, 120.44, 
and 119.44. The sum of these is 859.00, the 
average deviation (0.92) in thiscase being not 
far from the real error. 

Among the advantages of the method described 
above are: (a) Since the wave form does not 

E 2 — 
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enter the caloulation, any source of periodic 
current may be employed, whether sinusoidal or 
not; (b) slight changes in the electromotive 
force do not impair the measurements, for their 
effect is only to vary the amplitude of the curves, 
a quantity of small consequence; (o) constan y 
in the speed of the revolving mirror is unneces- 
gary, since irregulari y affects both curves alike 
and does not alter their parallelism; (d) the 
approximate value of the lag can beseen at once, 
as well as the quadrant in which t lies; (e) the 
curves need not fall successively in the same 
positions on the screen, ' s no meat urements are 
made there, hence the speed of the r. volving 
mirror need bear no definite ratio to that of the 
springs; (f) the apparatus is simple and easily 
constructed. 

Fig. 8 shows the form of the curves pro- 
duced when the free vibration of the springs is 
the octave of the current frequency. These 
curves were obtained from the three-phase cir- 
cuit before mentioned. 


New York Electrical Society. 


The following are the officers elected at the 
Annual Meeting of the New York Electrical So- 
ciety held on the 18th inst.: 

President—John W. Lieb, Jr.; vice-presidents, 
Herbert Laws Webb, Edward Caldwell, Francis 
Forbes, Nelson W. Perry, Prof. L. H. Laudy, 
Prof. Morris Loeb; secretary—George H. Guy; 
treasurer—H. A. Sinclair. 

There have been five deaths and eight resig- 
nations during tbe year; 88 members have been 
elected, and the net increase in membership is 
20. The number of members now on the books 
of the society is 870. 

Alth ugh last year the average attendance 
showed a marked improvement on the preced- 
ing year, during the season just concluded the 
society has had most gratifying evidence that its 
lectures have been on the whole even more 
thoroughly appreciated than ever. The lange 


of subjects has been wide and in almost every 
instance the society has been fortunate in 
anable and exhaustive treatment of the theme 
selected. Some of the best lectures promised 
are still on the programme for next season, and 
will in all probability be delivered at an early 
date. 


Frank E. Grover’s 3,000-Volt Shock. 

The resuscitation of a man who had sustained 
a shock of 8,000 volts of electricity has given the 
press and the electrical experts new ground for 
speculation as to the killing power of elect: icity. 
It is stated that on the evening of the 20th inst. 
Frank E. Grover, foreman of the Rochester Gas 
and Electric Company, while standing near the 
dynamo in the power house of the company, was 
thrown suddenly to the floor, and as he fell 
uttered a cry which was heard by the other 
station men present who rushed to his assistance. 
He was to all appearances dead, but the men de- 
termined, after sending for a physician, to try 
the D’Arsonval method of resuscitation, which 
they were more or less fami iar with. They pro- 
ceeded at once to produce a tificial respiration 
by raising and lowering the arms in regular suc- 
cession, at the same time pressing and releasing 
his chest. This was continued for nearly an 
hour before the arrival of the physician, Dr. 
Charles W. Wilbur, who had b en summoned. 
Although Dr. Wilbur, after the usual tests, con- 
sidered the man dead, he ordered the treatment 
continued, and shortly afterward, to the surprise 
of all, the patient began to show signs of life. A 
few minutes later natural respiration set in and 
the man was soon sufficiently restored to be 
taken to his home where his recovery was rapid. 
There seems to be some doubt about Grover's 
having received the full force of 8,000 volts, but 


the electricians at the station are confident that 
he was struck by quite or nearly tLat amonnt of 
current. Grover cannot account for the accident. 
He said to a re porter next day after the occur- 
rence: ‘‘I don't think that I leaned against the 
dynamo, ae I have been au electrician too many 
years to do so foolhardy a thing. I must have 
moved my arm in such a manner that it swept 
the brushes, thus coming in direct contact with 
the current.” 


Cbituary. 


News has just reached this city of the death at 
Folsom, New Mexico, of Henry W. Frye, form- 
erly editor of the El-ctrical World. Mr. Frye 
was compelled to give up active work on the 
paper I st winter bya seveie attack of pneumonia 
from tbe effects of wh'ch he never recovered. 
About the first of January, on the advice of his 
physician, he sought relief in an entire change of 
climate, going first to Clayton and then to Fol- 
som, New Mexico, where the invigorating and 
dry climate gave promise of restored health. 
His improvement wasin fact ma ked and rapid 
for a while, but this proved 10 be but one of the 
familiar symptoms of the insidious disea e, and a 
change for tbe worre recently set in resulting in 
his death on June 20. 

His sister had been with him throughc ut his 
stay in the West aud was at his bedside at his 


death. Ala med at the recent sudden change 
for the worse she sent for her moth: r, who was on 
her way to join her son when she was met by the 
sad news of bis death. 

Exuecrricity extends its mo-t heartfelt sym- 
pathy to the bereaved mother and sis‘er, and 
mou: ns with them a personal loss. 


Tuo Heavy for Horses, 


It is announced that the Budapester-Strassen- 
bahn- Gesellschaft, which now works its lines by 


horses, is proposing to work its lines by electri- 
city, and the Hungarian Board of Trade has 
given its provisional consent. 

This new application of electricity to the 
driving of Budapesterstrassenbahngesellschaft is 
noted with pride and satisfaction. 


LEGAL NOTES. 

Judge Nelson, of the U. S. Court, has filed a 
decree in the suit of H. B. Moore, receiver of 
the Great Western Electric Company, insolvents, 
vs. E. O. Fowle et al., to gain possession of the 
electric works at West Duluth. He decides that 
Moore may have possession, but that Fowle can- 
not be mulcted for damages. Fowle, after his 


appointment as receiver by the federal court in 


Chicago, took no steps towards assuming charge 
in Duluth until Moore had been appointed re- 
ceiver. The decision of Judge Nelson is satis- 
factory to the stockholders and people of Duluth 
as the management of the works is again in local 
hands. There will now probably bea big fight 
on the various conflicting claims against the 
company. 

An action was on trial last week before Judge 
Bookstaver and a jury in the Common Pleas, 
brought by W. Preston Hix against the Edison 
Electric Light Company to recover $45,670 on a 
promoter’s contract, whereby it is alleged the 
defendant agreed to pay Hix 15 per cent. of the 
capital stock issue of the Edison Electric Light 
Company of Philadelphia and 6 per cent. on any 
increase of its capital stock. 1 he Philadelphia 
company was organized with a stock of $1,000,000, 
of which 85 per cent. went to the other company. 
Hix received $150,0 0 as his share of the original 
stock, and is now suing for his share of three 
seperate increases in the stock of the Phila- 
delphia Company of $2L0,000, $278,000 and $277,- 
000 in the fall of 1892 and winter of 1898. ‘lhe 
defence is a general denial. J. O. Tomlinson is 
for the plaintiff, and Eaton & Lewis with Joseph 
H. Ohoate of conncil for the defendant. The 
case not being finished on Thursday evening an 
adjournment was taken until Munday. 


General News. 


What is Going on in the Electrical World. 


Fredericksburg, Va.—It is proposed to build 
a line of electric road from Milford to Bowling 
Green, ın Caroline county. 


New Britain, Conn.—The Central Railway 
and Electric Company's line to Berlin Center is 
completed and ready for public traffic. 


Canton, Ill.—Gas is to be displaced by elec- 
tricity in lighting Canton. The town has con- 
tracted for 115 powerful arc lights. 


Goldsboro, N. C.—A company of Northern 
capitalists has been formed to build a railway 
from Goldsboro to Swansboro. 


Chattanooga, Tenn.—The Chattanooga Elec- 
tric Light Company has been awarded the con- 
tract for lighting this c ty for seven years. 


Milwaukee, Wis.—The Olybourne street 
railway line isto be equipped with electricity, 
and the Sixth street line is likely to follow. 


Lansingburgh, N. Y.—A special election will 
be held here July 1 to determine whether $18,- 
000 shall be raised for lighting the streets with 
electric.ty. 


St. Joseph, Mo.—An ordinance has been in- 
trodroed in the city council: rantin an electric 
street railway franchise to W. A. Kellond and 
W. T. Van Brun'. 


Butte, Mont.—The Butte Electric Light 
Company has decided to consolidate the Butte 
and Silver Bow planta in one hereafter, in the 
interest of economy. 


Portsmouth, N. H.—The board of aldermen 
has granted permission to the Portsmouth Horse 
Railroad Company to use electricity as a motive 
power on their lines. 


Charlevoix, Mich.—The council has con- 
tracted with Charles Gabriel, of Saginaw, to put 
in electric lights on a 10-year franchise. Work 
will begin immediately. 


Cortland, N. Y.—The Cortland and Homer 
Traction Company have secured the right of way 
over their entire branch connections, and will 
begin work ou them at once. 


Atchison, Kan.—The lease of the equipment 
of the Atchison Railway, Elect: ic Light and Power 
Company to B. P. Waggener and C. S. He her- 
ington has been filed. 
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Portland, Conn. — All the stock in the pro- 
posed electric street railway has been subscribed. 
Oharles F. Parke, of Boston, is largely interested 
in the new company. 


Toledo, O.—The Consolidated Street Railway 
Company intends as soon as a proper site is ob- 
tained, to erect a nifloent new power house 
at a cost of over a million dollars. 


Syracuse, N. Y.—Franchises have been 

anted by all the towns on the ronte of the 
South Bay Electric Road and work on the line 
may be commenced this summer. 


Erie, Pa.— It is reported that a company has 
been form: d to build an electric street railway 
from Erie to North East. Frank L. MoLaugh- 
lin, of North East, is interested. 


Rockville, Conn.—The surveyors for the 
Hartford, Manchester and Rockville Electric 
Railway have the route for the road staked out 
from Manchester to this city. 


Scotland Neck, N. C.—The stockholders of 
the new electric light compsny hive appointe i 
Mr. A. McDowell a committee to correspond with 
the various concerns that furnish plants. 


Bath, N. Y.—It is reported that an electric 
roud is to be built between Bath and Hammonds- 
port. Some Buffalo capitalist. have been look ng 
ov. r the gr. und with that purpose in view. 


New Orleans.—Jobn F. Buckley has invented 
a hydraulic elevator to be operated by an elec- 
tric motor which it is claimed has all the virtues 
of the old hydraulic but none of its defects. 


Dover, Del.—The town council has passed a 
resolution granting the Hilfurd-Dover Electric 
Railroad Company the privilege of laying tracks 
and erecting poles on the streets of Dover. 


Charleston, S. 0.—F. W. Wagener & Co. ex- 
pect to extend their electric light plant by add- 
ing a 100 horse-power engine and a 100 horse- 
power boiler and additional electric machinery. 


Hamilton, N. Y.—The contract for lighting 
this village by e ee ricity has been let to the 
Western E ectric Company, and it is expected 
that the system will be in opera ion by August 1. 


McKeesport, Pa.—The trolley l ne between 
Pittsburg. and McKeesport has been formal] 
opened to traffic. The line is 10} miles long, 
and the trolley cars make the trip in about 45 
minutes. l 

Newburg, N. Y.—A syndicate, including the 
Newburg Electric Light aud Power Company, 
has purchased the controlling interest in the 
stock of the Edison Electric Laminating Com- 
pany of this city. | 


Baltimore.—Mayor Latrobe has signed the 
ordinance for the creation of an electric commis- 
sion, whose duty it shall be to report upon a 
plan of subways for placing all wires in the city 
underground. 

Woburn, Mass.— The car houses of the East 
Middlesex Street Railway Company were de- 
stroyed by fire on the 15th. 1 hirty-flve street 
cars were burned, and the total loss is estimated 
at about $40,000. 


Boston, Mass.--A few days ago a trial was 

iven the new electric branch of the New York, 

ew Haven and Hartford Railroad at Nantasket 
Beach. The resu ts were highly satisfactory to 
those who witnessed the test. 


Mt. Clemens, Mich.—The Mt. Clemens 
Street Railway and the Lakeside Company have 
effected a consolidation. Thia means an electric 

tem allover the city and to the lake in place of 
the present horse car service. 


Alton, Ill.—Presid: nt J. F. Porter of the 
Alton Electric Street Railway has purchased all 
the old lines of street railway he:e and will im- 
prove their equipm: nt and operate the combined 
systems under one management. 


Youngstown, O. A 20-year franchise has been 
granted by the city to the Youngstown Park and 
Falls Electric Street Railway, in which Pittsburg 
parties are stockbolders, and the cunstruction of 
the line will be commenced immediately. 


Seattle, Wash.—The Consolidated Street 
Railway Company's power house was burned ou 
the 2th inst, Twenty-five cars were destroyed. 
The electric plant, said to bave been the most 
complete in the Northwest, is in ruins. 


_ Ridgewood, III.— David Chirrin of this place 
is the inventor of an electric camera. It can be 
attached to the telephone or any other electric 
instrument or circuit, its object being to repro- 


duce a photograph of the persons speaking to 
each other. 


Belleville, Mich.—It is stated that capital is 
being rapidly subscribed at Chicago for the scheme 
of building a dam in the Huron River n ar this 
place, the power to be used in the manufacture 
o electricity to be transmitted to Detroit and 
elsewhere. 


Pekin, III.— The Pekin Electric Light and 
Power Company has agreed to absorption by the 
Pekin Gas Company, and both companies will be 
merged under one management. The chances 
are that a new electric light company will be 
started in Pekin. 


Allentown, Pa.—The Old Colony Trust Ccm- 
pany of Boston bas filed a bill in equity to fore- 
close a mortgage of $200,000 against tue Allen- 
towu and Bethlehem Transit Company and llied 
corporations. The appointment of a receiver is 
asked fur in the bill. 


Sheboygan, Wis.—The common council has 
passed the bill granting the Electric Lighting 
Company the contract ior lighting the city for 
ten years at $95 per lamp over the veto of the 
mayor. The building of the elect ie street rail- 
way will be commenced at once. 


Vicksburg, Miss.— Proposals will be received 
at the Mayor's office until 7:30 P. M., July 15, for 
the lighting of the city of Vicksburg with 81 
arc electric lights. 1,200 c. P., and 34 incan- 
descent electric lights, 50 o. P., for periods of 
three years and of five years. 


Chautauqua, N. Y.—The matter of building 
an ele tric railroad from Chautauqua to May- 
ville by way of Duquesne Lawn Resort is 
being pushed by a number of Mayville citizens. 
Among those interested are Postmaster Burns, 
W. F. Fisher, Judge Van Duzen, George W. 
Hewes and others. 


Greenwich, N. Y.—Plans for an electric rail- 
way between Greenwich und Schuylerville are 
progressing, and active steps a'e being taken in 
Greenwich for commencing and rapidly pushing 
the work. Engineer Reeves Smith, of Troy, 
will complete the survey at once. 


8t. Louis, Mo.—E. J. Thurman and W. D. 
Waters ot St. Louis, nd J. B. Clayton of Fen- 
ton, Mo., have been granted a charter to con- 
struct and operate a double track electric railw :y 
from St. Louis to Morse Mill, a distance ot thirty- 
five miles. Capital stock $500,000. 


Montreal, Can.—An electric railway i p anned 
to run through many of the country parishes of 
this province. Directors: Gen. Rielley, United 
States C. nsul, Ottawa; James Fowler, United 
States Consul at Charlton Place, and Thomas 
Henry, Canadian Agent of the Northern Pacific. 


Niagara Falls.—The plans for the Niagara 
Falls, Wesley Park and Clifton electric railroad 
call for about eight miles of single track witu 
necessary switches, turnouts, ete. The company 
comprisesex-Mayor Manning of Toronto. Messrs. 
Blake, Lash and Cassels of that city, and several 
New York capitalists.—The general meeting of 
the American Insti ute of Electrical Eugineers 
which was begun here yesterday attracted mem- 
bers from all over the country. During the con- 
vention it is proposed to visit, among other ob- 
jects of engineering interest in the vicinity, the 
new works of the Niagara Falls Power Co., which 
has put the Falls in harness,” and the Park and 
River Railway on the Canadian side, also the 
great central station of the Buffalo Electric 
Power Co. 

Reading, Mass.—The project of organizing s 
pew company and building an electric railroad 
from Reading to Lowell, it is stated, will svon 
materialize. Col. C. F. Woodward, president of 
the Wakefield aod Stoneham Street Railway 
Company, s said to be interested in the new en- 
terprise and has practically completed all the 
preliminary arrangements. 


Stockton, Cal.—The survey for an electric 
railroad between Stockton and Lodi is finished 
and the work of grading for the roadbed has 
begun. ‘lhe enterprise is being pushed by ex- 
Congressman James A. Louttit, Harry C. Bunn 
of Chicago and Mr. Hartzell, who was at one 
time connected with the San Mateo Electric 
Railway. 

Atlanta, Ga.—The Constitution states that 
„George E. Wood, electrician of the Fort Wayne 
Electric Corporation, has been in Atlanta for 
several days putting in the celebrated low speed 
dynam:s for the Georgia Electric Light Com- 
pany. He isa brother of the justly celebrated 
James J. Wood, who invented this wonderful 
piece of electric machinery.” 


Philadelphia.—At a meeting of the directors 
of the Electric Traction Company it was desided 
to increase the ca italization to the full amonat 
authorized, :8,750,400, by the issue of 22,604 
additional shares of a par valueot $50 ea h. The 
money thus obtained, amounting to a little more 
th in 81.100, 000, will be used to pay for prospect- 
lve extensions of the company’s -ystem. 


Cincinnati, O.—A special meeting of the stook- 
holders of the Cincinnati, Hamilton and Dayton 
Railroad is called for July 8, at Cincinnati, 
the object being to vote upon the question of 
consolidating all the properties now included in 
the system. This will unite the Cincinnati, Ham- 
ilton and Dayton, the Cincinnati, Dayton and 
Ironton, and the Cincinnati, Dayton and Chi- 
cago. 


Pittsfield, Mass.—It is understood here that 
the electric railway which has been started from 
5 Saudlake will eventual y be continued 
to Pitt-field, Sandlake being about half way 
between the two cities. The whole distance from 
Troy to Pittsfield by road is only 33 miles, «nd 
an electric line would strike several towns which 
have no good railroad facilities now. 


Canastota, N. Y.—William H. Patten and 
other capitalists of this village have acquired an 
interest in the Marvin Electric Drill Company of 
Syracuse, and have arranged to have the fasto- 
ries of the company removed to Canastota. The 
company will manufacture electric percussion 
drills and dynamos for their operation under the 
patents of H. N. Marvin, formerly of Syracuse, 
and now of this village. 


Stevens Point, Wis.— Negotiations have been 
in progress for some time looking to the consoli- 
dation of the Clark Water Power property and 
the Electric Lighting Company. If the deal is 
consummated, a new electric power house will be 
built at the dam to furnish power for the light- 
ing plant and for the prospective city railway. 
The new company may see fit to establish several 
5 plants in that immediate neſgh-· 
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Topeka, Kan.— The Brush electric light plant 
of Topeka has been sold to Cleveland parties, 
one of whom is Mr. Hazard, a b nker. A former 
svareholder +tited to a reporter: Cleveland, 
O., is the home of tie Brush light, an p ants 
similar to the one in Topeka were being pur- 
chased by the same parties in many other o. ties, 
poss. bly wie h the intent of getting all of the 
Brust electric light plants under one manage- 
ment.“ 


Mason City, Iowa. — T. S. Roberts, a local 
capitalist, has purchased a controllin z interest in 
the Mason City Electiic Light plant, and there 
has been a reorganization. M. I. Clark was 
elected president, T. S. Roberts secretary and 
treasurer,and W. P. Fitch manager. They ex- 
pect at once to put in an electric street car line 
connecting all the depots of the city, and it is 
contemplated to soon put in a line conuvecting 
a Lake and Mason City, a distance of ten 
miles. 


Brooklyn, N. Y.—The board of aldermen 
have adopted a resolution directing the park 
commissioners to advertise for proposals for 
lighting the Ocean Parkway with electricity for a 
term of three years.—At a special stockholders’ 
meeting of the Edison Electric Illuminating 
Company of Brooklyn, on the 19th, the capi- 
tal stock of the company was increased $750,000 
to $8,750,000. The direc:ors were authorized to 
issue addit onal bonds to the amount of $500,000 
for the purpose of purchasing the capital stock 
of the Citizens’ Electric Illuminating Company 
and for extensions (f the combined plants. 


Rockdale, Milam Co., Tex.—A number of the 
leading citizens are taking an active interest in 
the proposed electric street railway. J. R. Row- 
land, one of the m: st substantial merchants, is 
tiking the lead in the matter. R. H. Ames, 
manager of the electric p ant, is also interested. 
Plans have been drawn up and estimates made 
on both a regular railway and an electric line. 
The line is to be extended northwest to Elm 
Grove, in Williamson county, a distance of 
twenty miles, and will follow up the valley of the 
San Gabriel the entire distance. i 


Chagrin Falls, O.— The Cuyahoga Suburban 
Railway Company has seeured the entire right of 
way from Randall. where work is progressing on 
the new electric line to this place, and hasapplied 
for the franchise. Assoon as this is granted the 
company will begin work, after increasing its 
capital stock from 950, 000 to $150,000. Solicitors 
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of the line running from Kinsman to this place 
to connect with the Cuyahoga Suburban Railway 
line are securing the right of way rapidly. E.M. 
Yeomans, of New York, now proposes to push the 
line on through to Meadville, Pa., which will 
make a continuous railway through unexcelled 
aoe country from Meadville, Pa., to Cleve- 
and. 


Buffalo, N. Y.—Buffalo capitalists have a 
project on foot to build an electric road to Gar- 
denville, to be called the Buffalo and Gardenville 
Electric Railway. The capital stock isto be 
$20,000, and efforts are now being made to get 
the matter in such shape that the building of 
the road may soon be commenced.—The Niagara 
Falls Power Company has refused to accept the 
f anchise offe.ed by the city of Buffalo. The 
company objects to certaiu restrictions, among 
them the time l mit of 25 years instead of 40, 
and fixing tbe price of power within the city. — 
Governor Morton failed to sign the bill permit- 
ting Alonzo C. Mather to erect an experimental 
bridge and turbines on the Niagara River for the 
purpose of developing electric power. 


Knoxville, Tenn.—Sealed bids will be re- 
ceived bv the board of pub ic works at their 
office in Knoxville, Tenn., until July 11, 1895, at 
2 o'clock P. M., for lighting the city with elestri- 
city or gas, For 2)0 are lights 2,000 candle 
power each, all night service; or 800 to 1,000 gus 
lights of 18 to 20 candle power. Either contract 
to run for the term of five or ten years. All bids 
must be based upon the form of a contract 
which may be had upon application. Also, bids 
will be received for the erection of an electric 
light pl nt to be paid for in y. arly installments 
in five or ten years, the city to take charge of 
and operte the same within thirty days after 
completion. Certified check for $1,0.0 must 
acc..mpany each bid. 


Telephone and Telegraph. 


The Select Council at Philadelphia has ref: sed 
to reconsider the Drawbaugh Telephone bill. 


Suits are now pending in Philadelphia against 
a number of tek graph and telephone companies 
for license fees, amounting in the aggregate to 
$10,000. 


The Richmond and Huntington Telephone 
Company was organized lately at R chmond, Vt. ; 
capital s ock, $15,000; officers: President, A. 
E. Ellis; secretary, J. C. S bins. 


The Oberlin Telephone Company, of Oberlin, 
O., proposes to construct a magn tic telephone 
line across Ohio. Its capital stock is 319.600. 
W. H. Pearse, F. L. Fuller, E. S. Jobnson and 
W. B. Dodoritha are the inc rpora ors. 


The common council of Battle Creek, Mich., 
has voted to put iu signal aud telephone boxes. 


There is a fair prospect of a telephone fran- 
ehise being granted the Mutnal Automatic T. le- 
phone Company at Syracuse, N. Y. 


The Framingham Telephone Company of 
Framingham Mass., has secured a franchise for 
that town and will also furnish service at Natick. 
‘Lhe corporation is capit lized at $15,000. 


The Asbury Park Mutual Telephone Company, 
of which Washington Wuie is president, has 
bee n granted the right to construct a line in 
Ocean Grove. Work will be begun at once. 


Thos. M. Ferguson has been granted a fran- 
chise to construct a telephone live at Meridian, 
Miss. 

A number of Rochester, N. Y., capitalists, 
among them Frederick Cook, Max Brickner, 
James Fee, E.lward Peck and William C. Barry, 
have applied to the common council of Roches- 
ter for a telephone franchis:. It is proposed to 
enter into active competition with the Bel. Com- 
pany at much lower rates than those of the latter 
Company. 


Charles E. Johnson will construct a telephone 
line from Raleigh to Hamlet, N. C., a distance 
of ninety-six miles. 

The Carbondale Telephone Company, now in 
progress of organization by members of the 
board of trade of Carbondale, Pa., has petitioned 
the council for leave to establish a telephoue 
system in that city. 


It ig stated in a Madison, Wis., despatch that 
“the Standard Telephone and Electricity Com- 
ny of Madison vave closed a contract with the 
estern Electric Telephone Company of Britt, 
Ia., for 10,00) telephones, with Milde non-in- 
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fringing transmitters. This issaid to be the 
largest order ever placed for telephones in the 
United States.” 


.The telephone company recently organized at 
Binghamton have protested against the re- 
strictions imposed in the franchise prepared by 
the city council. 


The Newark Mutual Telephone Company has 
been incorporated with a capital stock of $800.- 
000. The incorporators are Ernest J. Foord of 
Jersey City, P. Justus Atkiuson of New York 
City, and Samuel L. Boyd of Brooklyn, N. Y. 


The New Harrison Tele»hone Company per- 
fected its organization at Grand Rap‘ds. lowa, 
by electiug as officers: President E. B. Fisher; 
vice-president. C. B. Rood; secretary, Amos 8. 
Muzzleman. The company will at once place 
$30,000 more bonds on the market and immedi- 
ately after July 4 will begin buildinz the ex- 
chauge. 


Edward P. Meany, Melville Egleston, James 
E. Caldwell, Leland Hume and T. Dwight Webb 
have taken out a charter at Nashville, their pur- 
pose being to en- truct and operate telephone 
lines and telephone exchanges as the American 
Telephone and Telegraph Company of Ten- 
nessee. 


The Columbian Standard Telephone Company, 
the branch of the Standard Telephone Company 
for Maryland, the District of Columbia, Virginia 
and West Virginia, has been formally organized, 
and will soon begin active operations. The head- 
quarters of the local company will be in Wash- 
ington, with branch offices in Baltimore and 
Richmond. 


A Racine, Wis., dispatch states that a new tele- 
phone c mpany has been estxblished at Western 
Uni n Junction, Wis., to oper-te a line between 
that place an i Somers, Kenosh» County, and 
will eventually extend to the other towns in the 
two counties. The capital stock is $5,000and the 
officers are : President, C. A. Brown; secretary, 
Frauk Lingsweiler; treasurer, Dr. Stonebreaker. 


At the Convention of Railway Telegraph Su- 
periutendents. held on the 18th inst. at Mou- 
treal, Can., several papers interesting to the 
frat rnity were read and discussed. The elec 
tion of officers resulted as follows: J. B. Leonard, 
president; J. W. Fortune, vice-president ; P. W 
Drew, secretary-trensury. Fortress Monroe was 
chosen as the place at which the Convention will 
assemble in July, 1896. 


A new telephone c. mpany, entitled the Com- 
mercial Telephone Company. has been incorpo- 
rated to do business in the county of Alameda, 
Cal. The directors are E. R. Smith, Albert L. 
Stet on, J. D. Johnson, John W. Butler and 8. 
P. Lunt. The capital stock is $100,600, $50,000 
of which has been actually subscribed. The new 
company contemplates establishing connections 
in San Francisco. 


Judge A. C. Coxe of the United States Court 
has granted an order in the case of the American 
Bell Telephone Company of Boston against the 
Baxter Overlavd Telephone and Telegraph Com- 
pany of Utica, N. Y., which gives the latter the 
privilege of withdrawing its exhibits from tue 
files of the court, the patents of the plaintiff 
having expired. 'Ihis practically amounts toa 
dissolution of the injunct on which has existed 
against the Baxter Overland Telephone and 
Telegraph Company for seven years and that 
company is now making preparations to resume 
business. 

At a meeting of the Board of Managers of the 
Bell Telephone Company in Philadelphia on the 
18th, Mesers. Merrihew, Gill, Tinker, Clark, 
Westbrook and Plush resigned, and C. J. French 
and Thomas Sherwin, of Bostov, Mass.; Francis 
B. Reeves and Joseph E. Gillingham, of Phila- 
delpiia; J. King Goodrich. of Pittsburg, Pa., 
aud Edward J. Hall, of New York, were elected 
to fill the vacancies. John E. Hudson, of Bos- 
ton, was elected president, A. A. Aa bd of 
Philadelphia, treasurer, and Samuel B. Huey, of 
Philadelphia, secretary and solicitor. The re- 
tiring members of the old board represented the 
controlling interest in the stock held by the 
Western Union Telegraph Company, which has 
been sold to the American Bell Company of 
Boston. General Eckert is the only officer of 
the Western Union Company who continues in 
the present management. 


A novel ceremony was he'd in the office of the 
Maryland Trust Company in Baltimore one day 
last week. It was the counting of the contracts 
of the Home Telephone Company. Thiscompany 
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has 3, 400 eontracts with the citizens of Baltimore 
to take its telephone service for three years at 
$36 and $48 per year. The public counting of 
contracts was held to show the people of that 
city that the new company means business. The 
counting was done by a committee of the leading 
bu-iness men of the city, after which lunch was 
served. The Home Tel+phone Company has pur- 
chased a franchise which gives it full right to ex- 
tend its lines through the streets and conduct a 
telephone business in Baltimore. This franchise 
was originally from the Maryland Legislature for 
the Writing Telegraph Company, in which the 
Abells were interested. This company was 
formed for the purpose of applying a patent to 
the reproduction of writing by electricity, but it 
never did any practical work and the projectors 
sold the franchise to the Home Telephone Com- 
pany. 


10,000 Meston Fan Motors. 


The rapidly revolving blades of 10000 Meston alterna- 
ting current fan motors now help to make life more 
endurable during the heated term in various sections of 
the country. The Emerson Electric Manufacturing Com- 
pany. St. Louis, Mo., manufacturers of these motors, re- 
port that the sales to date have aggregated the above 
number and that the second 10,000 has already been 
started upon. 

Tne accompanying illustr. tion shows the model of 1895, 
with improvements. 


The Meston fan motors are sold on the followin z guar- 
antee : 

“ We guarantee our motors to be | erfect in every detail 
of design and construction, and we will be responsible for 
all repairs not due to carelessness or accident, including 
brush renewals, if any should be necessary, for three 
months from date of purchase.” 


Wagner Fan [ietors. 


The Wagner Electric Manufacturing Company, 8t. Louis, 
report that the demand for their new fan motors has 
been so great that they are nearly three weeks behind in 
orders. Several large transformer contracts have been 
closed recently. The company’s factory is running with 
full force. The prospects fora large fall trade are very 
bright. 


Spread ef Electric Street Lighting. 

That there is a steady demand for both outdoor arcs and 
incandescents is shown by the rate at which George Cut- 
ter, of Chicago, is supplying his Lamp-supporting Pulleys 
and his 8treethoods The demand for these has kept up 
s8:eadily month after month. 


BUSINESS HINTS. 


Public Buildings, Theaters, Residences, &c., Proposed 
or in Course ef Construction. 


(The following summary is prepared weekly for ELEC- 
TRICITY for the information of advertisers and readers 
who are dealers in apparatus and articles required in the 
electrical equipment of public and private buildings.) 


Boston, Mass.—A six story bu Iding is to be erected at 
Elliott and Pleasant sts., by Wm. A. Miller. 

Buffalo, N. Y.—J. P. White will build a three story 
brick and terra cotta dwelling, on North st. near Elmwood 
ave., to cost $85 000....Charies H. Williams will build 
three story brick dwelling at 6:2 Delaware ave., to cost 
$72,000. 

Cambridge, Mass.—Hartwell & Richardson, of Bos on, 
have prepared plans for the Cambridge Y. M. C. A. build- 
ing, to cost $100 000. 

Charleston, 8. C.—W. T. Keogh will expend $150 000 in 
remodeling the Academy of Music. 
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Chicago, III.— Alexander Davidson intends building a 
theater next to the Great Northern Hotel on Quincy st., to 
be called the Great Northern, cost $1,000,0C0. 

Coney Island, N. Y.—A club house is to be erected at 
Norton's Point, to be equipped with all modern improve- 


ments: Architects Lord & Newett, 123 East 28d st., New 


York. 

Galveston. Tex.—Plans of a T. M. C. A. building, to cost 
$W,000, have been prepared by C. W. Bulger, and its con- 
struction is to begin at once. 

Hornellsville. N. Y.—Hornelisville has just voted $80,000 
for a new court house and city hall. 

Kingston, N. ¥Y.—The new factory for the Cunningham 
Manufacturing Company will be erected on a plot between 
Gage st. and Fonhall ave.; it will be lighted by electri- 
city. 

Kissimetv, Fla.— W. L. Van Duzor & Co. have effected a 
sale of a plot of land to Northern capitalists for hotel 
site. Work on the buildings, etc, will be commenced 
July 1. The structure will contain 150 rooms, fitted up 
with all modern improvements, electric lights, etc. 

Marco, Fla.—W. P. Neal and W. B. Collier contemplate 
building a hotel on Marco Island. 

Melrose, Mass.—Melrose Athletic Hub will erect a hand- 
some club house on site of present structure, cost 820,000 ; 
Architect Fred Ellis. 

Menominee, Mich.—The new opera bouse which it is 
proposed to build bere will have a seating capacity of 
1.500. - 

New York City.—An office building, sixteen stories in 
height, is to be erected on the site adjoining the Field 
building, at the lower end of Broadway, Architect Rich- 
ard M. Hunt, 1 Madison ave.... Mercantile building, six 
stories and basement, at 365 Bowery, all modern improve- 
ments, Architects Schneider & Herter, 48 Bible House.... 
Four story building for Association of the Bar, south side 
of 44th st., east of 6th avo., to cost $850,000, Architect C. 
L. W. Eidlitz, 110 5th ave....Metropolitan Life Insurance 
Co. will erect a building on 4th ave. near 33d st., site of the 
Lyceum Theater....Union League Club will experd 840, - 
000 on improvements to club houre....A six story build- 
ing willbe erected by a syndicate at 30-48 West 42d st., 
opposite Bryant Park....Plans have been filed for a six 
story Maternity Hospital building to be erected at Am- 
sterdam ave. and 59th st. by Wm. Sloane, 642 5th ave.... 
A magnificent mansion is to be erected at West 55th st., a 
plot from St. Luke’s Hospital grounds....The block front- 
ing on Riverside Drive. from 14th to 75th st., has been sold 
to ten individuals under an agreement that each is to 
build a dwelling of the better class; plans for these 
houses have been drawn by Architect C. H. P. Gilbert, 18 
Broadway, and they call for 10 five story American base- 
ment dwellings, to be finished in hard wood, heated by 
steam and lighted by electricity. . . Flats, Apartments, 
etc.: Four story building, 44 West 74th st., Arcbitect A. E. 
Barlow ; five story apartment house, St. Nicholas ave. 
and /8!th st., to contain latest improvements, Architect 
John C. Burne, 101 West 42d st; 4 four story dwelling 
houses, south side of 7-th st., west of West End ave. by 
W. E. Thompson; seven story apartment house, northeast 
cor. 68th st., plans prepared by George Kerster, 110 West 
34th st.: 2five story flats, north side of 119th st., west of 
Park ave., Architects Neville & Bagge, 215 West 125th st.: 
the same architects are about to file plans for a fve story 
double flat, north side of 111th st., wes of 8th ave.; six 
story tenement with store, northwest cor. Stanton and 
Pitt sts.. Architect Charles Rentz, 158 4th ave.; 2 fve story 
apartment houses, north side of 126th st., east of Colum- 
bus ave.; five story flat, 652 First ave., by Randolph Gug- 
genheimer a d Solomon Marx; 3 four story dwellings: 
south side of 76th st. west of West End ave., Architect 
Henry F. Cook, 94 Columbus ave.; four story dwelling, 
south side of 86th st., east of West End ave., Architect 
C. P. H. Glibert, 18 Broadway: four story dwelling, 75th st, 
east Of Madison ave., by A. G. Gersten, 56 East 25th at. 


Philadelphia, Pa.— Wm. Schollenberger, Jr. will erect a 
hree story factory building at northeast cor. of Mascher 
and Oxford sts....George B. Davis, merchant, of West 
Philadelphia, is about te erect a building at 8930-8932 
Lancaster ave.. lighted by electricity.... Allen B. Rorke is 
to erect a handsome residence for himself at 131 South 18th 
st. to be four stories....Charles McCaul is receiving esti- 
mates on & handsome six story fire proof building, to be 
erected at nor heast cor. of 10th and Sansom sts. Mr. 
McCaul aiso contemplates erec ing a six story store and 
actory building on property recently purchased by him, 
10th st. south of Market. 

Pittsburg, Pa.—James McKay will erect an eight story 
brick building, 25 x 110, at 1005 Liberty ave., to cost $26,- 
0J0....A new play house is to supplant the old Harris 
theater: Harry Davis will probably be the lessee and man- 
ager. 

Poughkeepsie, N. Y.—The trustees of Vassar College are 
to build a 228, 0:0 residence for its president and a new 
$100,000 building for the college. 

Syracuse, N. Y.—Thomas Hogan, who owns the site for- 
merly occupied by the United States Hotel, at West Fay- 
ette and Franklin sts., is having plans drawn for five story 
brick block to cover the en ire site. 

Worcester, Mass.—It is unders:ood that Charles L. Nic- 
olls contemplates the erection of a six story flat building 
adjoining the Plymouth church property. 
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INCORPORATIONS. 


The Fawkes Electiic Manufacturing C: mpany, Denver, 
Cyvl.—toO manufacture, sell and deal in elec rical machin- 
try. etc., u der patient rights. Capital stock, $600,000. 
P.omot rs: Geo. P. Blair, Sydney Williams, John R. 
Smi h all of Denver. 


The Marion Water Company, Portland, Maine —to con- 
struct and maintain water works, gas works and electric 
works in Marion, Ohio. Capital stock $850,100. Promo- 
ders: Chas. J. Chapman, Cullen C. Cha; man, Rob't Chap- 
man, Portia d; C. E Burke, Clevelar d, O. 

The Hammond Lighting Company, Chicago, 111.—to fur- 
nish light, heat and power, by use of steam, gas and 
electricity ; acquire, purchase and operate electric, gas, 
and steam franchises, etc. Capital stock, $210,000. Pro- 
moters: Wm. P. Engel, Chas. F, Griffin, E. Barnhart. 


The McKeesport and Port View Passenger Rai way Com- 
pany, McKeesport, Pa.—to construct and operate an 
electric railway at McKeesport. Capital stock, $18,000. 
Promoters: R. T. Carothers, T. D. Gardner, J. W. Allig, 
McKeesport. 


Tho Maywood and Proviso Electric Light and Power 
Company, Chicago, has increased its capital stock to $680,- 
000. 


The Badt Mu.tiphase Electric Railway Company, Chi- 
cago. Capital stock, $1,000,000. Incorporators: William 
A. Aylsworth, James G. Essick and Adolph Gray. 


The Hall Electric Power and Reduction Company, 
Des Moines, lowa—to buy and sell, to own and operate 
and to build and equip electric lighting and gas plantsand 
to sell all kinds of electric and gas appliances. Capital 
stock, $500,000. Incorporatcrs: Thurston Gardner Hall, 
Truman Miles Hall and Kobert H. Laird. 


The Washington and Tyler Electric Light and Power 
Company, Washington, Pa. Capital stock, $10,000. Direct- 
ors: Arthur Kennedy, Francis J. Torrence, of Allegheny; 
Thomas R. Hutchinson, of Pittsburg; John N. Murdock 
and John W. Vester, of Washington. 


The Atchison Railway, Light and Power Company, 
Atchison, Kan.—to build and construct elecirical street 
raliway and electric power for light in the city of Atchi- 
son. Capital stock, $200,000. Promoters: Jas. W. Orr, 
R. B. Morris, E. C. Post, R. L. Pease, Atchison. 


The Wizard Telephone and General Electrical Manufac- 
turing Company, Council Bluffs, Ia.—to build. equip, 
maintain and operate telephones, tel phone exchanges 
and lines. Capital steck, $100,000. Promoters: J.C. 
Willow, J. E. De Lee, Eli Brown, Council Bluffs. 


The Springfield Traction Company, Springfield, Mo.—to 
build and operate street railways. Capital stock, $400 000. 
Promoters : 8. W. Fordyce, Geo. W. Barker, Moses Rum- 
sey, R. C. Kerens, st. Louis, Mo.; C. B. McAfee, J. F. G. 
Bentley, Springfield. 


The Standard Electric Company of Chicago has in- 
creased its capital stock to $1,500,000. 

Ihe Western Electric Telephone Company, Britt, 
Hancock County, Iowa to build, own, manage and lease 
telephone lines in Iowa. Capital stock, $100,000. Direct- 
ors: J. F. Cass, of Sumner; Charles Webster, of Wau- 
coma ; T. A. Potter, of Corinth ; Thomas A. Way, of Britt, 
and S. A. Way, of Wesley, Iowa. 


The Amplified Electric Company, East St. Louis. 
Capital stock, 21. 000 000. Incorporators: Frederick 
Ulrich, Edwin J. Paule, Johu T. Dodwell. 

The Jacobson-Blosser Electric Company, Portlan !, 
Matue to manufacture a: d dealin all kinds of tools and 
machines. Capital stock, $ 00,000. Promoters: J. Lestor 
McLean and Edward B. Jackson, Boston; Alfred Pinal, 
Quincy, Mass. 

The Portland Suburban Ruilway Company, Portland, 
Ore to own and operate a city and suburban railway, 
either and both electric and animal power; own water 
systems, real estate, etc. Capital stock, 92, 5 0,00. Pro- 
moters : James M. Lively, Ezra D. Baker, Portland ; L. D. 
Lively, Athe a Ore. 


The South American Light, Power and Traction Com. 
pany, Beatrice, Net.—to establish plants for and furnish 
light to municipalities and individuals, from gas and 
electricity. Ca ital sto. k, $1,0:0,00. Promoters: A. 8. 
Paddock, Robert S. Forbes, Edwin W. De Leon, Samuel A. 
Guggenheimer. 


The Little Rock Traction and Electric Company, Little 
Rock, Ark.—to Own, purchase and construct street rall- 
ways in the city of Little Rock and furnish the said city 
With light, etc. Capital stock, 8 C0, O. O. Promoters : Sam- 
uel Carr, R. T. Paine, Jr., Isaac T. Burr, Allston Bu. r, 
Arthur Perry and Francis Peabody. 


The Peopl 's Light. Heat and Power Company, Denver, 
Col., and Hastings, Neb —to construct an electric light 
plant in the town of Hastings, d eb. Capital stock, $ 00,- 
000. Promoters: Wm. H. Brevoort, Chas. F. Lacombe, 
Samuel S. Campbell, Denver. 


The Central California Electric Company, Jersey City, 
N.J., and New York City, N. Y.—to manufacture and 
cons ruct plants, machinery, generators, etc., for the 
manufacture, use, distribution, etc., of electricity. Cap- 
ital stock, 8100, (00. Promoters: Warner Van Norden, 


Wm. de la M. van Norden, New York; H. T. Bronson. 
Rye, N. Y.; Edw. C. Boardman, Garden Oity, N. Y. 


MOONLIGHT SCHEDULE FOR THE 
UNITED STATES. 
(Issued by the Washington Carbon Company.) 


JUNE, 1895. 

DATE. LIGHT. DATE. EXTING. 
11.50 P. M. 2 8.30 4. M. 
8 1.00 a. M. 8 8.40 a. M. 
4 1. 10 4 & 0% . 
5 1.40 5 3.40 
. No light. 6 No light. 
8 (X9 Í “ce 
9 8.00 P. M. 9 11.00 P. M. 

10 10 1% “" 
11 8.000 11 11.50 
12 8.00 13 12 20 4. M. 
18 8.00 14 40 

14 8.00 * 15 10 “ 
15 8.00 16 120 “ 
16 8.00 17 130 * 
17 8.00 18 200 
18 8.00 19 2. 80 
19 8.00 20 8 
20 8.00 31 840 
21 8.00 22 8.40 
23 8.00 28 8.40 “ 
28 800 “ 24 ao . 
4 8.00 2 8.4(h0 
25 9.00 2 & 0 
26 9.90 37 3.4 “ 
27 10.00 66 88° 8.40 o6 
28 10.80 29 3.40 
29 11.00 30 aa * 
80 11.80 July i 840 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT I88UBD JUNE 18, 1896. 


BLEOTRIO RAILROADS AND APPLIANCES. 


511,078. Electric-Car Brake. e B. Damon. Lowell, 
Mas ., assignor of one-half to Gardner W. Pearson, 
tame place. Filed April 30, 1804. 

541,0 8. Crossing for Trolley-Wires. J hn Kroger, Pieas- 
antville, N. J. Filed Nov. 8, 1894. 

541,126. Trolley-Wheel. Charle: Smith, Belleville, N. J., 
assignor to the Eastwood Wire Manufacturing Com- 
pany, same place. Filed March 8), 1893. 

541, 65. Electric Railway. Rudolph M. Hunter, Phila- 
delphia, Pa Original application filed Jan. 12, 18%. 

Divided and th s N e on filed Sept. 7. 1889 

541.33 . Underground Closed-Conduit System for Electric 
Railways. Adolph J. Smith, Milwaukee, Wis. Filed 
June 6, 18 4. 

ELECTRIO LIGHTS AND APPLIANOES. 


541,1.1. Device for Conducting Electricity to Lampa., etc. 
George F. Rose. London, Eng. and. Filed Feb. 27. 1895. 

641,179. Electric-Arc Lamp. Charles A. Pfluger, Chicago, 
Il, ge fee to the Standard Electric Company, same 
piace. lied July 2, 1-94. 

z41,%9). Arc Lighting. Samuel W. Rushmore, Brooklyn, 

N. Y. Filed March 20, 1803. 


DYNAMO BLECTRIO MACHINERY. 


541,857. Compound-Wound Alternating Generator. John 
D. Hilliard, Jr., Bluefield, W. Va. ed June 91, 1801 
511,380. Armature for Electric Motors and Generators. 
: 8 F. McLaughlin, Philadel, hia, Pa. Filed Dec. 5, 
° BATTERIES, ETC. 


541,081. Sto -Battery and Method of M Same. 
Nathan H. erton, West Whiteland, Pa. Feb. 


„1891. 
8 1.3 0. Portable Galvanic-Battery Cell. Frank A. Glas- 
gow, St. Louis, Mo. Filed Sept. 18, 1894. 


TELEPHONE AND TELEGRAPH APPARATUS. 


541,077. Telephone Bratem Wiliam W. Dean, 8t. Lonis, 
Mo., assignor to Bell Telephone Company of Mis- 
souri, same place. Filed Feb. x1, 189b. 

5 1,148. Current-Stiength Indicator. Percival G. Bur- 

ess, Boston, Mass., assignor to the American Bell 

„ Company, same place. Filed March 25, 

1895. 

541,149. Transmi ter. John Burry, New Tork, N. T. Filed 
Oct. 28, 1898. 

£41,152. F for Telephone -Circuit Con- 
ductors. Frank B. Cook. Chicago, III., ass gnor to the 
Amer can Bell Telephone Company, n, Mass. 
Filed Jan. 9, 1895. 

541,225. kepeater. Moses G. Crane, Newton, Mass. Filed 


Aug. 4, 1894. 
MISOBLLANEOUS. 
541,156. Rheostat or Other Circuit-Cont oller. Charles 
Willms, Baltimore, Md. Filed Nov. 6. 1804. 
541,187. Calciu : -Carbide Process. Thomas L. Willson, 
New York, N. Y. Filed Jan. 16, 185. 
541,146. Electrolytic Process and Apparatus. Henry 
Blackman, New York, N. Y. Filed July 2. 1 91. 
541,147. P. ocess of and Apparatus for Bleaching. Henry 
Blackman, New York, N. Y. Filed June 8, 1 94. Re- 


newed April 27, 1898. 

541,14. Electric Switch for Railways. Leonard Wheeler, 
Sioux City, Iowa. Filed June K. 1994. 

541,2 0. Electric Elevator. Rudolf Eick meyer, Yonkers, 
N. Y. Filed Oct. 1, 1890. 

541,227. Electric Switch. Chimsonovitz P. Etieson, Lon- 
don, England. Filed July 16, 1894. 

541,233. System of Electrical Distribution. Charles K. 
Huguet, New Orleans. La. Filed Jan. 30, 1805. 

541,243. Push-Button. Frederick W. Manger, Brooklyn, 
nN Pat 7 to Huebel & Manger, same place. 

541,257. Elec.ric Stop-Motion for Engines. Eugene C. 
Myrick and George C. Doeg, Providence, R.L Filed 

ay 28, : 

511,832. Insulator. James M. Patterson, Springtown, 
Tex. Filed April 10, 1895. 

541,841. Electr c Alarm Signal and Indicator for Trolley 
Railroads. Jacques A. Buisson, New Orleans, La. 

Filed April 2, 1896. 

al. Edward J. Devine, Port 


641,899. Electric Train-8i 
Arthur, Canada. Filed Dec. 11, 1804. 
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NEW YORK, JULY 3, 1895. 
EDITORIAL NOTES. 


The Institute Last week witnessed what in 
Meeting at some respects was the most 
Niagara. successful meeting thus far in 

the history of the American Institute of Electri- 
cal Engineers. By way of attendance it ex- 
ceeded by nearly 100 per cent. the largest pre- 
vious assemblage. The weather was most auspi- 
cious throughout the meeting, and the attrac- 
tions of the Falls themselves added zest and 
vigor to the expectant visitors. The papers as a 
whole were not up to the highest standard, and 
this is one of the two only regretable features of 
the meeting. While quite a number of the 
papers were below the high standard of some 
previous meetings, there were others of such 
pre-eminent interest as to have fully justified the 
trip had there been nothing else to round out 
the programme. There was, however, an event 
which will go down to history as one of the 
prominent landmarks, not only in electrical de- 
velopment, but in that broader one of engineer- 
ing science, and the Institute may count itself 
fortunate in being present at the first public 
turning of the Niagara power plant. This event 
and the technical details as given by Dr. Sellers 


and Mr. Stillwell overshadowed every other 


feature, and will long be remembered by those 
who were so fortunate as to be present. The In- 
stitute will be proud too to inelude Mr. Still. 
well's full report in its Transactions, and in this 
manner to give it permanent form where it may 
be studied by electricians the world over. 

Another feature of the meeting was exceed - 
ingly gratifying, viz., that a greater proportion 
than ever before of the papers were ready in 
printed form before the meeting. We have 
always maintained that this should be required 
asa condition of acceptance of papers, and are 
glad that our idea was so nearly attained at 
Niagara. 

One of the most significant features was the 
discussion following Dr. Emery's paper on the 
cost of steam power. Both the paper and the 
discussion were pertinent to the occasion, and 
substantiated most fully the position which we 
all along have maintained, viz., that it was ez- 
tremely doubtful if the Niagara Power Company 
could tell power in Buffalo in competition with 
locally generated steam power. We believe that 
most engineers are at heart with us in this be- 
lief, and this was evidenc d by the fact that in 
the discussion referred to the question was not 
could it compete in Buffalo, but could it compete 
in Niagara Falls with locally generated steam 
power. But whatever our views are as to the 
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commercial practicability of the Buffalo-Niagara 
transmission scheme, that does not deter us from 
admiring tbe perfect engineering feat as such, 
which is now an accomplished fact. No one is 
more ready than we to praise the skill and engi- 
neering talent that have wiven the world th's most 
p?-rfect example of applied science. As an en- 
gineering triumph, and ia its boldness, it is 
almost unique, and those whose names are inti- 
mately assoc‘ated with it will go down to his- 
tory in a way that will make their descendants 
justly proud. 


x * N 


The No one could have attended the 
Independent recent meeting of independent 
Telephone telephone men at Pittsburg with- 
Movement. out being absolutely convinced 
of the gennrineness of the movement and its 
strength. This first meeting was a great educa- 
tor, and we trust the Association forme? there 
will not lose sight of the important fact that its 
first mission is to spread intel'igence. Other ob- 
jects should be only incidental. But EA OrRTOrrr 
sees no reason for preaching to these gentlemen. 
The conduct of the whole movement has so far 
been admirable. and is in striking contrast to the 
somewhat similar sttempta to form various asso- 
ciations or combinations among other elements 
in the electrical trade. During the first session 
or two the inexperienced listener would have gct 
the notion that any un‘on was impossible. There 
seemed to be nothing but the expression of en- 
tirely discordant views. Yet this was the essen- 
tial preliminary of ever getting together on one 
common ground. After every man had his say” 
it was found there was one common platform on 
which every man in the telephone business, out- 
side of the old company, could stand with two 
solid feet. 

There was little argument as to the qualifica- 
tions for membership, and it was the almost 
unanimous sense of the members that every man 
or concern making and selling any particular 
part of a telephone system should be eligible 
upon payment of the regular fee. This is as it 
shou'd be. There are to-day no less than 175 to 
200 such concerns, and while they are competi- 
tors in business they have several points of 
interest in common. It is to be hoped that the 
broad views which have so far characterized the 
proceedings will continue in practice. 

The American Bell Telephone Company is, of 
course, here to stay, but it is essentially con- 
trary to the spirit of American progress and in- 
dependence that a field so vast as that of teleph- 
ony, with all its possibilities, should remain in 
the hands of any one, ten, or twenty companies, 
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The field is almost unlimited, and will not be 
fully cultivated for years to come. It is worthy 
of a'l the thought, brain and energy which can 
be brought to bear upon it, and its full develop- 
ment would be impossible if dependent upon one 
company. 

The imperative first step to insure success is to 
convince local capitalists that the telephone ex- 
change business is safe, profitable and perma- 
nent, and to show to tens and hundreds of busi- 
ness establishments and house-owners that indi- 
vidual telephone outfits are safe to buy and 
economical in the service performed. It will be 
ELECTRIOCITY’s pleasure to spread this informa- 
tion. 

kxk & 
The Engineers In our issue of June 12 
Blindness, or we made ca ual reply to 
What? an editorial of the Electri- 
cal Engineer entitled Buffalo Blindness.” 
The Buffalo Express devotes over a column of 
its editorial page to a review of these casual“ 
remarks of ours, and concludes as follows: ‘ Ite 
(ELROTRIOrrE's) contemporary is in duty bound 
to defend itself. and unless we mistake its tem- 
per, that defence will be a vigorous one.” The 
Buffalo Express evidently doesn’t know the 
Electrical Engineer or it would not expect it to 
do anything vigorously. Not even to such a 
severe arraignment as that which we published 
can the Electrical Engineer reply vigorously. 
Here is the reply that our contemporary makes: 
‘* Since our recent editorial was written on Buf- 
falo Blindness,’ referring to the unfortunate 
position in which Buffalo had placed itself with 
regard to Niagara power, important changes 
have taken place in the situation, more tban jus- 
tifying the views we then ventured to express, 
and which we still venture to hold, despite the 
abuse, scorn, contumely and vulgarity heaped 
upon our devoted heads.” Now, isn’t that vig- 
orous ? 

There is an old saying that there are none 80 
blind as those who will not see. It makes no 
difference that we point out to our contempo- 
rary that none of the schemes mentioned as living 
examples of commercially successful transmission 
of 20 miles or over are equal to that distance, it 
‘still ventures to hold” that they are. It 
makes no difference that the records show that 
at the Frankfort-Lauffen transmission the power 
cost five times as much when delivered at 
Frankfort as it could be generated locally for by 
steam—ourcontemporary still veatures to hold 
that it was a commercially successful experi- 
ment. It makes no difference that we point out 
that in the 16-m le transmission to the Tomboy 
mine the delivered power competes with 
locally generated steam power with coal at $20 
-per ton, and that we endeavor to show that such 
a competition is commersially a different prob- 
lem from that of transmitting 20 miles and com- 
peting with steam generated from coal at $1.50 
to $2.00 per ton—our contemporary still ven- 
tures to hold” that it is not. 

When we ridicule the Engineer's idea that 
$18 per annual H. P. is low, that paper considers 
it abuse. When we dismiss the idea that our 
friend Huntley or the Buffalo General Electric 
Company could not furnish arc lights at $50 per 
annum if given the mechanical power free, the 
Engineer considers it scorn, and it is scorn. 

When we analyze one by one the Engineer’s 
statements upon which it bases its whole argu- 
ment, and show that they are each wrong, it 
considers it contumely, and itis right. When 
we refer to the stockjobbing feature of the 
Niagara land scheme, we are accused of vul- 
garity, and if truth-teliing is vulgarity we 
plead guilty. But our contemporary says that 
since its editorial was written ‘‘important 
changes havetaken place in the situation.” Does 
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it refer to the newspaper yarn, to which it inno- 
cently gave publicity, that Tesla had discovered 
a means of transmitting current from Niagara 
without loss by means of pipes containing a salt 
solution ? No, it does not mean this; it means 
that some of those most closely interested in the 
land sale feature are trying to frighten people 
away from Buffalo by proposing to give Buffalo 
the go-by and transmit their power further - to 
the embryo town of Depew. 

One thing has indeed happened rince the edi- 
torial in question, and that seems to corroborate 
quite fully our suggestions of caution in regard to 
some featuresof the Buffalo franchise. There has 
been a meeting of the Power advisory committee 
of Buffalo, and before this Mr. Rankine, of the 
Niagara Company, has xplained why his com- 
pany cannot fix a maximum price for power de- 
livered. It is because We are not going to sell 
or distribute any power ourselves even to 
Niagara Falls, but intend to organize and capi- 
talize a company to conduct our business here, 
and we want authority to transfer our franchise 
to them.” 

At lust we have a candid confession that should 
forever set at rest the advisability of every pre- 
caution before the city commits itself toa fran- 
chise that is to be bandied about to the high. 
est bidder irrespective of his responsibility. 

The above reason is given why the Niagara 
Company will not agree t> a stipulation restrict- 
ing the sale or transfer of the franchise should it 
get it, but it is certainly also a very good reason 
why the Niagara Company should not get it. 

We insist upon it that the only rational basis 
on which the city of Buffalo can consider the 
granting of a franchise is upon & maximum 
charge for power delivered, and a knowledge 
that it is dealing with principals. We very much 
question whether under the conditions of cheap 
power, labor and supplies which obtain at Buf- 
falo, and the enormous fixed charges which stand 
in lieu of coal at Niagara, the delivery of power 
at Buffalo can be made a commercial success. If 
it can be, the Niagara Company must convince 
the capitalists who are to undertake the supply 
of the fact before they will invest. If these cap- 
italists can be convinced that there can be a 
profit, then they will be willing to name a mini- 
mum price which will yield them that profit. 
The Niagara people have certainly given no fig- 
ures as yet to the public which show that power 
can be delivered a‘ a profit. On the contrary, 
the figures that they have given show just the 
reverse as far as they show anything at all. 

Should the Niagara-Buffalo transmission 
scheme provea commercial failure, as we are 
convinced it will, it will give the business of 
electrical transmission of power the blackest eye 
it has ever had. It will give it a set-back from 
which it will not recover for twenty years. If 
the scheme is to be a success, then those who 
have been projecting ut these many years must 
have some figures upon which success can be 
based. Why don’t they publish these figures ? 
Why don’t they state what advantages will 
accrue to Buffalo by the delivery of the power 
there? Why don’t they state what they will 
give in return for the franchise whi h they seek ? 
If they require assistance to enable them to sell 
power ata figure that will be advantageous to 
Buffalo, why don’t they state what assistance 
they will need, and at what figure they will sell 
in case they receive such assistance? The city 
of Cincinnati spent nearly thirty million dollars 
in a railroad to tap the Southern railroad system 
because she saw it would be an advantage to do 
so. Buffalo might well grant a large subsidy if 
by so doing she could be assured of adequate 
returns from Niagara power. 

Those who ought to know best say they can’t 
state what advantages they can offer. They ask 


Vol. vIII., No. 2 


the city of Buffalo to give them an exclusive 
franchise—for what? Confessedly, that they 
may sell it to Tom, Dick or Harry—for what ? 
Appar-ntly that the city of Buffalo, if it is to 
have e'ectric light and power at all, must buy of 
them, or those whom they shall authorize to far- 
nish it, upon payment of due tribute. To our 


minds the whole thing looks very fishy. We 


would like to think otherwise. 
ures and FACTS. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


Let us have fig- 


A Signal Disappointment. 


Shrewd Investors Did Not Heed ‘‘ Electricity’s ’’ Warn- 
ing. 
(New York Sun, July 1.) 

Next to Cordage, the most signal disappointment to 
confiding investors has been the General Electric. As 
recently as April, 1893, the $80,00),000 common stock of 
this company was paying dividends of two per cent. quar- 
terly and sold at 106, having previous to that time 
brought 114. The $4,250,000 preferred stock was not to 
be had, except on rare occasions, it being closely held at 
over par as an undoubted seven per cent. security by 
people who could afford to disregard the fluctuations of 
the market. The company stopped paylog dividends in 
August, 1898.. The common stock is now quoted at about 
86, and the preferred stock atabout 70. When dividends 
will be resumed nobody ventures to predict. The pecu- 
Har feature of the collapse is that, like that of the West 
Sh re Railway ten years or more ago, it caught many of 
the shrewdest and most experienced operators in the 
country, besides a vast number of smaller fry, who were 
allured into buying the stock by the favorable opinion of 
it expressed by J. Pierpont Morgan, D. O. Mills,T. Jeffer- 
son Coolidge, Frederick L. Ames and H. L. Higginson. 
These gentlemen showed their falth by their purchases, 
but those who suffered by following their example very 
unreasonably insist on holding them accountable for their 
losses. One, even, was driven insane by his misfortune in 
this respect, and the walling of others over thers 18, 
even to this day, unabated. 

& K N 
No Uncertainty Whatever About Our Stay- 
ing Qualities. 
C. E. Lucky, President. J.C. Duncan, General Manager. 
F. J. Milligan, Secretary. 
PEOPLB’S TELEPHONE AND TELEGRAPH COMPANY, 
KNOXVILLE, TENN , June 2%, 1895. 
To the Editor of ELECTROITY. 

DEAR SIR: Herewith Ih nd you a check for $250. Please 
send your paper to my eddress. 

. take it on account of its present 1 dependent attitude, 
but how long this will be I assume it is uncertain. 

The Electrical World isa paper I have taken during the 
entire time of its publication, but regret to say, as many 
others, that this and the Engineer are supporters, in my 
opinion, of the Bell Telephone Company. 

It does not, however, injure us in any way in our tele- 
phone enterprise, as we have the business here and are 
going to hold it. Tours truly, 


& NK 

Ovr data in regard to the transactions of the 
Northwest General Electric Company have been 
finally completed, and we shall present the first 
installment of the story in our issue of July 17. 
The series will be interesting and instructive, and 
we bespeak for it the careful consideration of all 
those who desire the purification of this trade. 

& * M 

THERE is no doubt that there is a strong desire 
on the part of the G. E. management to move 
from Schenectady. The officers of this company 
are very like prima donnas and actresses—they 
thrive on press notices and pine without them, 
and in no way apparent at present could so much 
talk be created as by carti alizing all the works 
at—Depew, for instance. The Vanderbilt-Mor- 
gan party have invested a ccuple of millions in 
land there. If they gave the G. E. a bonus of a 
million or two, and moved a few other easily 
controlled establishments there, they could add 
15,000 to the population of Depew almost in a 
night, and quadruple the value of their real 
estate. We guess Schenectady, Lynn nd Cleve- 
land will lose the G. E. Works. g 


J. C. Duncan. 


Tar 11 Wort. 


oe me eee — ar eee woe. 


independent Telephone Men 
Combine. 


THE TELEPHONE PROTEOTIVE ASSO- 
CIATION FORMALLY ORGANIZED. 


Enthusiasm and Harmony at Pittsburg. 


At the sessions of the Telephone Protective 
Association of America held at Hotel Duquesne, 
Pittsburg, on the 25th ult., the work of formu- 
lating the coustitution was completed and officers 
and directors elected for the ensuing year. 

The constitution is a brief document, but it 
makes no ambiguous statements touching the 
purpose and objects of the Association. The 
objects are thus defined: Mutual protection 
from unjnst legal and other attacks by owners 
of alleged telephone and cognate patents tending 
to impair the lawfal business of members of this 
association; to discourage litigation between 
mem bers of this association by providing methods 
of arbitrat on.” 

All persons and corporations interested in the 
objects of the Association shall be eligible to 
membership upen payment of membership fee 
of $25 and approval of application by the Execu- 
tive Committee. 

The officers of the Association shall consist of 
a president, first, second, third, fourth and fifth 
vice-presidents, secretary and treasurer, who 
wi h twelve directors shall constitute the Board 
of Directors, all of whom shall be elected at the 
annual meeting of the Association. 

The duty of the Executive Committee, which 
consists of the president and the first and second 
vice-presidents, shall be to manage all legal in- 
terests of the Association and provide for the de- 
fence of suits against its members and to fill all 
vacancies in the Board of Directors. 

Section 9 defines the course of procedure in 
defence of suits as follows: 


„Whenever the Asso-iation shall receive information ° 


of the bringing of a suit for infringement of any telephone 
patents, it shall at once examine into che. case as far as 
practicable and may calla meeting of the Board of Di- 
rectors, who shall provide for the means to defray the ex- 
penses of such litigation as they shall deem proper under 
the circumstances. 

„The annual dues shall be $25, to be paid on the 1st of 
July each year. Members in arrears for three months 
shall not be entitled to any privileges of membership. 

“The president may call a meeting of the Board of 
Directors at any time, and upon the request of any two 
vice-presidents shall call a meeting to be held at Hotel 
Duquesne, Pittsburg, within ten days after such request 
is made. The annual meeting will be held at Niagara 
Falls September 1.” 


The following officers were elected : 

President—J. E. Keelyn, Western Telephone 
Construction Company, Chicago. 

First Vice-President—J. R. Johnson, Viaduct 
Manufacturing Comp iny, Baltimore, Md. 

Second Vice-President—S. J. Turnbridge, Utica 
Fire Alarm Telegraph Company, Utica, N. Y. 

Third Vice-President—E. S. Wallace, Colum- 
bia Telephone Company, New York. 

Fourth Vice-President—J. G. Ihmsen, Key- 
stone Telephone Company, Pittsburg. 

Fifth Vice-President—Lipman Levy, The An- 
thony Company, Cincinnati, O, 

Secretary—Paul W. Bossart, 
Minn. 

Treasurer—P. C. Burns, American Electric 
Telephone Co., Kokomo, Ind. 

Directors—Arthur F. Boardman, National 
Telephone Manufacturing Co., Boston, Mass.; 
E. A. Katlin, Mason Telephone Co., Richmond, 
Va.; P. L. Spooner, Standard Telephone and 
Electric Co., Madison Wis.; E. B. Seeley, E. B. 


Minneapolis, 


Seeley & Oo., Philadelphia, Pa.; Thos. MoOu- 
bray, Tucker Eleotrical Construction Co., New 
York ; — Kuhn, Clamond Telephone Co., 
Philadelphia, Pa.; Jas. D. Randall, Florida Tel- 
ephone and Construction Co., Memphis, Tenn.; 
Frederic Harrington, Union Electric Oo., Cleve- 
land, O. 

Executive Committee—J. E. Keelyn, Chi- 
cago, Ill.; J. R. Johnson, Baltimore, Md.; 8. J. 
Turnbridge, Utica, N. Y. 

Four more members, making twelve in all, are 
to be added to the directors named above. 
These were selected at the Pittsburg meeting, 
but were not to be formally added to the list 
until it can be ascertained whether or not the 
parties selected desire to serve. 

James K. Hammi!l, of Newark, Obio, secretary 
of the Ohio Telephone Exchange Oo., was 
present at the Pittsburg meeiing with a proposi- 


tion for a joint meetiug of the Protective Associ- 


ation and the independent telephone exchange 
companies to be held at some central point some 
time in July. This idea was given birth at a 
meeting of the Ohio Telephone Exchange Co., 
held at Columbus, June 7th, when it was resolved 
to call a meeting of all the independent compa- 
nies throughout the United States tor the pur- 
pose of organizing a National Association. In the 
farmal call issued by President James M. 
Thomas and Secretary James K. Hammill, the 
purpose of this association was defined as fol- 
lows : To combine the interests of all the inde- 
pendent telephune companies throughout the 
United States for the betterment of the tele- 
phone service, long distance telephone lines, and 
for the mutual protection of the users of tele- 
phones, eto.” 

Mr, Hammill stated at the Pittsburg meeting 
that the invitation also included the manufac- 
turers of telephones and telephone appliances, 
and more, they were asked to make an exhibition 
of their ap, aratus at the proposed convention in 
a suitable hall to be provided for that purpose. 
In addition, it was requested that the manufac- 
turers contribute $25 each to the National Asso- 
ciation for t 1e purpose of defraying the expen- 
ses of this mee ing. 

Mr. Hammil.’s proposition was duly considered 
and the conclusion was reached that all the pur- 
poses and objects sought by t:e proposed Na- 
tional Association of exchunge companies could 
best be attained through membership in the 
Protective Telephone Association. Invitation 
was therefore extended to all such companies to 
become members. 


— 


NOTES, 

The choice of Mr. P. O. Burns, of the Amer- 
ican Electric Telephone Company, Kokomo, 
Ind., as treasurer was a wise one. Mr. Burns 
is one of the old-timers in telephony, and his 
election will inspire confidence that in the im- 
portant matter of finances the Association’s in- 
terests will be well guarded. 


Judge Wallace, now of New York though 
formerly of Ohio, happened in Pittsburg just in 
time to be of great service to the other members 
in formulating a plan of ac.ion acceptable to 
everyone. 


Mr. 8. S. Stout, who spent thirteen years of 
his life in the Patent Office, isin a position to 
give valuable assistance on points of patent law 
and historical data bearing upon the business. 


— 


Mr. J. R. Johnston, of the Viaduct Company, 
who has undoubtedly given as much thought to 


the knoity problems connected with the work of 
the Association as anyone, is an enthusiastic be- 
liever in the full success of the plan. 


It was a general subject of. regret that the 
National.Company of Boston was unable to send 
a representative, but at the next meeting Mr. 
Leatherbee can no doubt be counted on to take 
an active part, 


A general popular misapprehension is that this 
Association and the opposition movement gen- 
erally is made up of newcomers in the business. 
This is far from the truth, nearly every man en- 
gaged in the movement has been familiar with 
the business from the beginning. They are not 
handicapped by lack of knowledge. They know 
telephony thoroughly both in its teehnicalities 
and commercial applications. They know what 
patent claims are valid_and those that are not, 
They do not propose to be organized trespas:ers 
qr iufringers of good patents. They know that 
superior telephone service can be given outside 
of the Bell ani allied patents, and have already 
demonstrated that fact. 


A conspicuous feature of the meeting was the 
absence of abuse or even criticism of the Bell 
people. The general sentiment was that the 
past was dead, and every man should turn his 
face squarely to the future in confidence and 
security that a wide and fertile field is open. 


Mr. J. E. Keelyn is wellequipped to supply the 
Association w.th good information as to the his- 
tory of the art, and it is to be regretted that he 
was not able, for lack of time, at the Country 
Club dinner, to show, as he intended, prior use 
of the telephone by the Aztecs. 


TELEPHONE PROGRESS IN OHIO. 


The independent telephone exchange develop- 
ment in Ohio continues steadily. The Ohio Tele- 
phone Exchange Company, that State organiza- 
tion of the new telephone exchange companies, 
was formed bat two months ago, and has already. 
a membership of twenty-five companies located 
at the following towns and cities in that State: 
Columbus, Cambridgeboro, Circleville, Lan- 
caster, St. Mary’s, Zanesville, Findlay, Dela- 
ware, Van Wert, Lima, Wapakonita, Norwalk, 
Plain City, Fostoria, Tiffin, Upper Sandusky, 
Bellefontaine, Middletown, Marysville, Mount 
Vernon, Cuillicothe, Newark, Defianee and 
Mansfield. 

Of the above named tases the following have 
exchanges now in actual operation: Findlay, 
Norwalk, Marysville, Mount Vernon, Chillicothe, 
Newark and Defiance. At Mansfield the plant is: 
being constructed, and will shortly be ready for 
operation. The Newark exchange has 800 in- 
struments connected and is giving highly satis- 
factory service. 


Pres dent Eckert of the Western Union Tele- 
graph Company denies the statement that his 
company had fallen out with the Bell Telephone 
Company and was about to compete with it for 
long distance telephone business. There was 
no thought by the Wes ern Union management, 
he said, of going into an independent telephone 
business or of buying control of the Bell Com- 
pany in New York, that is, the Metropolitan 
Telephone and Telegraph Company. 


The board of public affairs at Little Rock, Ark., 
has reported an ordinance granting a franchise 
to the Little Rock Telephone Company. 
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Defense of Hart and McDonald. 


United Electric Securities Co. Defeated 
at New Orleans. 


The case of the United Electric Securities Co , 
asking for the appointment of a receiver for the 
Louisiana Light Co., came up at New Orleans on 


June 24. 
The main points in the affidavits for plaintiff 
have already been printed in ELECTRICITY. 
Excepting the affidavit of M. J. Hart, which is 
almost identical with that of Mr. R. T. McDonald, 
the following are the chief affidavits offered in 


reply: 

Mr. McDonald’s testimony was to the effect that 
the Louisiana Electric Light Company was or- 
ganized in 1889, and succeeded the corporation 
known as the Louisiana Electric Light and Power 
Company. The organization was brought about 
by the Fort Wayne Electric Company. The Louis- 
iana Electric Light and Power Company had be- 
come involved in debt beyond its means to pay its 
liabilities, amounting to between $325,000 and 
$400,000, a large part of which it owed to the Fort 
Wayne Company. There was a general under- 
standing that the corporation should be reorgan- 
ized with a capital stock of $500,000, and that 
$700,000 in bonds should be issued on the same, 
The debts of the old corporation were to beas- 
sumed and paid. The stockholders, at their op- 
tion, were to be given stock in the new company, 
upon which dividends of 6 per cent. were to be 
guaranteed by the Fort Wayne Company. All 
property rights of the old company were to be 
transferred by the instrumentality of liquidators 
to the new company, and the Fort Wayne corpora- 
tion was to take $425,000 of the stock to be issued 
and a sufficient number of bonds at go cents on the 
dollar to pay the debts of the said old com- 
pany, and should afterwards, from time to time, 
take the remainder of the said bonds at the same 
price, as the money should be needed for the ex- 
tension of the plant and the equipments, except 
those which should be taken by the stockholders 
of the old company in exchange for their stock, 
and convey to said new company the exclusive 
right to the use of electrical inventions covered by 
the patents owned by the Fort Wayne Company 
in New Orleans, which agreement was carried out 
by the incorporation of the Louisiana Electric 
Light Company and the issue and delivery of the 
stock and bonds according to the understanding 
aforesaid. It was pursuant to this arrangement 
that the $425,000 of the stock of the Louisiana 
Electric Light Company was issued to the Fort 
Wayne Company; $54,000 was issued to the stock- 
holders of the Louisiana Electric Light and Power 
Company and the remainder, $21,000, still remains 
unissued. Of the bonds, approximately 
were taken under the arrangement by the stock- 
holders of the said company and the remainder 
were taken under the same arrangement by the 
Fort Wayne Company. At this time half of the 
$425,000 of stock was turned over to the Thom- 
son-Houston Company in the course of business 
dealings. The same stock subsequently passed 
into the hands of the United Electric Securities 
Company, of Portland, Me. Afiant believes the 
Thomson-Houston Company owns nearly all the stock 
in the United Electric Securities Company. The de- 
livery from the said Fort Wayne Company was 
with the understanding that the stock was not to 
be transferred upon the books of the company, 
but should continue to stand in the name of the 
Fort Wayne Company. 

The organization of the Louisiana Electric Light 
Company was promoted by the Fort Wayne Com- 
pany for the porpose of securing the large debt 
due it by the Electric Light and Power Company, 
and continuing in the city of New Orleans a com- 
pany which would be able to carry on the electric 
ight and power business. These arrangements 
were all carried out in full; the debts of the com- 
pany were paid, and the stockholders who pre- 
sented their stock for exchange received therefor 
either stock or bonds as had beenagreed. There 
has been no issue since except to the New Orleans 
Traction Company, and it was fully aware of the 
conditions under which the issue was made. 

The United Securities Company knew that the 
stock issued tothem wasa part of the $425,000 
and that it had been issued for patents and con- 
siderations aforesaid. 

At that time the Thomson-Houston Company 
owned a controlling interest in the Fort Wayne 
eo and the transaction by which the Fort 
Wayne Company reorganized the old Louisiana 
Electric Light and Power Company was approved 
by the said Thomson-Houston Company. Jf it 


was illegal, the stock complainant owns is a part of it, 
and is likewise illegal, and gives him no right asa 
stockholder in the Louisiana Electric Light Company. 

Concerning the tower company, Mr. McDonald's 
testimony shows that Mr. M. J. Hart secured a 
franchise from the city in 1887 to erect iron towers 
upon which the wires were to be strung. When 
the Louisiana Electric Light and Power Company 
was organized, it was understood that the towers 
and tower business was to be transferred to it. 
The work of constructing the towers was carried 
on by the Star Iron Tower Company, of Indiana, 
a corporation owned and controlled by the Fort 
Wayne Electric Company, and largely with money 
advanced by the Fort Wayne Company. The costs 
of the foundations, etc., were paid by M. J. Hart. 
All this was done with the understanding that the 
business was to be turned over to the Louisiana 
Electric Light Company as soon as it was in con- 


dition to pay the money advanced. The under- 


standing was consummated in 1894, when the 
Louisiana Electric Light Company agreed to take 
an assignment of $480,000 par value of the stock 
of the New Orleans Tower Company, the whole 
authorized capital of the tower company being 
$500,000, and to pay the claim of the Star Iron 
Tower Company for twenty towers, amounting to 
$103,900, to pay affiant $25,000 and M. J. Hart 
$26,100 for money advanced in foundations and 
other expenses. On account of the agitation then 
going onto remove the electric wires from the 
street it seemed feasible and practicable to put 
them on towers, as conduits for underground 
wires were difficult to put in on account of the 
water in the soil under the city. l 

- With reference to the $50,000 voted to the Fort 
Wayne Company by the directory of the Louisiana 
Electric Light and Power Company, Mr. McDon- 
ald testifies that the Edison Electric Company, of 
New York, was a creditor and had brought suit 
against the Louisiana Electric Light Company for 
patents, all of which promised to be disastrous. 
The Edison Electric Illuminating Company, of 
New Orleans, had the exclusive right to the use of 
the incandescent lights, and to prevent disastrous 
litigation the Edison Company, of New Orleans, 
was purchased by the Fort Wayne Company, the 
sum of $363,000 being expendec in cash; $65,000 
ot outstanding debenture bonds were assumed, 
and a floating debt of $20,000 also assumed in the 
purchase. As the Edison Company could have 
closed up the Louisiana Light Company and 
stopped its incandescent business, the Fort Wayne 
Company was actuated to make the purchase 
aforesaid. The sum of $50,000 paid to the Fort 
Wayne Company was a small amount, as $150,000 
was demanded by the stockholders of the Fort 
Wayne Company, they feeling that even this sum 
was no more than should be paid on account of 
the benefits accruing tothe Louisiana Company 
from the purchase of the Edison Company. , 

In purchasing the Edison Company’s stock it 
was the intention that the Louisiana Light Com- 
pany should acquire the same. It agreed to take 
the $200,020 of the stock of the Edison Company. 
The United Electric Securities Company after- 
wards purchased $200,000 of the bonds of the Edi- 
son Company. Fifty thousand dollars of said 
bonds were afterwards sold by the Fort Wayne 
Company to the Thomson-Houston Company, 
and by them to the United Electric Securities 
Company. 

Affiant says that there has never been a time 
when the Louisiana Company has not been in- 
debted to the Fort Wayne Company. Its plant 
has been maintained and value imparted to 
its securities by the Fort Wayne Company. 
Affiant has considered the interests of the two 
companies identical; that the only way the Louisi- 
ana Company could prosper and keep up its plant 
was to increase its business, and the only way the 
Fort Wayne Company could protect its large inter- 
ests at stake in the Louisiana Company was to 
render it such support as would enable it to pro- 
tect its credit and meet the conditions of success- 
ful business. During the panic of 1893 the affiant 
carried the Louisiana Company along by his indi- 
vidual exertions, pledging his personal credit to 
the sum of $400,000. 

With the exception of the contract with the 
traction company, the Louisiana Light Company 
has met the expectations of the directors. 

Concerning the charges in the bill of complaint 
that the affairs of the company have been con- 
ducted unlawfully, and that there has been a mal- 
administration of the same, the affiant declares 
that he has managed its concerns to the best of his 
ability, and that he has given time and labor to 
promote its interests without receiving a cent of 
compensation, all his traveling expenses, etc., 
being paid by the Fort Wayne Company. 

Oscar T. Crosby, an electrical expert and former 
manager of the Edison Company, testified as to 


the machinery of the Louisiana Company. He 
avers that the towers were durable and strong, and 
capable of being used to great advantage for 
Stringing wires, and also gave evidence of the 
profits of the electrical business with the percent- 
ages charged forthe use of patents by different 
concerns and other technical matters relative to 
the conduct of a plant like the one pperated by the 
Louisiana Electric Light Company. 

The affidavit of C. A. Coffin, of the General 
Electric Company, was read, wherein it was 
set forth that the issue of $425,000 of stock to 
the Fort Wayne Company was not paid in cash, 
but in patent rights and for other considerations. 
They have a real, but {not a fixed value. The 
$50,000 paid by the Louisiana Company to the 
Fort Wayne corporation for purchasing the Edison 
stock and saving the Louisiana Company from 
law suits on the use of incandescent lights was a 
small immunity, in consideration of the value of 
the purchase to the business of the Louisiana 
Company. The iron towers, he declares, would 
be of great value to the light company in case 
they should have to remove their wires from the 
streets, as from the character of the soil in New 
Orleans he knows that the establishment of con- 
duits would be impracticable. 


THE PETITION DENIED. 


On June 28 the petition of the United Elec- 
tric Securities Company and the New Orleans 
Traction Company for the appointment of a re- 
ceiver for the Louisiana Electric Light Company 
was denied by Judge Pardee. 

He ordered, however, that the affairs be con- 
ducted in statu quo by the present officers, under 
the supervision and control of the Court, until the 
annual election for directors in February, 1896. 


R. T. McDonald vs. Receiver Grant. 


Mr. R. T. McDonald has won in the action he 
brought against Hugh J. Grant, receiver of the 
St. Nicholas Bank, to recover certain bonds of 
the Louisiana Electric Light Company given 
originally as collateral for a loan from the Mndi- 
son Square Bank. 

In 1898 the Madison Square Bank gave its note 


to the St. Nicholas Bank, and as collateral one of 
Mo Donald's notes for $50,000, and certain bonds 
of the Louisiana Electric Light Company. 
When the St. Nicholas Bank failed, McDonald 
tendered the amount of his note with interest, 
and asked for the surrender of tue bonds. Re- 
ceiver Grant declined. 

Tune Madison Square Bank, which had also 
failed, putin a claim to the bonds held by the 
St. Nicholas Bank, claiming its right to hold 
them until the entire indebtedness of the three 
notes was disposed of. 

Justice Stover disposes of Receiver Grant's 
coutention with the brief comment that the un- 
soundness of his argument that he can hold the 
bonds as collateral for other indebtedness needs 
no diecussion. 


The Accumulator Company Wound Up. 

The affairs of the Electrical Accumulator 
Company have been wound up by a master's 
sale authorized by the Court. The principal 
assets of the company were 821,117 shares of the 
Eiectric Dynamic Company's stuck ani 18,000 
shares of stock of the Electric Storage Battery 
Company. The Electric Dynawic stock, with a 
claim of $270,000 against the company, brought 
$125. Nine hundred shares of Elec:ric Storage 
Battery stock brought $27.50 a share and the re- 
mainder $24 a share. 


Personal. 


Mr. Henry Sachs (Kaliske) has resigned his 
position as general manager of the Beacon Vacu- 
um Pump and Electrical Company of Boston. 
For the present Mr. Sachs's address is 21 Har- 
court street. All those who have had the pleas- 
ure of doing business with this gentleman since 
his entry into the electrical field will hope to see 
amn again engaged in active business in this 
trade. 


Max A. Berg, secretary of the Wallace Elec- 
tric Company, has resigned his position as a2 
officer of that company to take effect July |. 


Mr. Berg will take a brief rest, and no doubt 
will become associated with the electrical indus- 
tries again in the near future. 
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TWELFTH GENERAL MEETING. 


A Large Attendance at Niagara Falls—The Great Power Plant 
and Fine Weather Unite to Make This a Memorable 
Meeting—A Relic of the Past. 


[STAPF REPORT OF ELECTRICITY. ] 


Too often has the pessimist o mind had seem- 
ing justification in claiming that the elements, 
the times and all of those other uncertain factors 
which go to make up the algebra of human af- 
fairs have conspired against the fulfilment of the 
„ best laid schemes o' mice and men,“ but once 
in a while the conspiracy seems to be turned 
agaist the pessimist and all nature smiles,” 
and with it the optimist. Such was the case at 
the Niagara meting of the Institute, which was 
held during June 25, 26, 27 and 28. 


The one event which by reason of its supreme 
interest threw all others in the shade was the 
opening for the first time to public gaze of the 
great Niagara power plant—the fruition of the 
best thought and labor, of the best engine ring 
talent of two contin« nts, for going on six years 
of time. The Institute was fortunate indeed in 
the opportunity wh'ch was afforded to witness 
the first public exhibition of the turnivg of the 
great turbine, shaft and dynamo, which bids fair 
to mark an epoch in commercial electrical de- 
velopment of equal importance to that of the 
Frankfort-Lauffen transmission from an experi- 
ment»! aspect. 


It was a substantial compliment to the Insti- 
tute also that the Niagara Power Company 
should extend this invitation to the first dress re- 
hearsal to that body of men who more than any 
others are interested in the grand achievement 
in preparation for which they had been so long 
engaged. This was indeed the principal load- 
tone which attracted the crowd to the Falls. 
The Falls themselves, always attractive and en- 
trancing, were of secondary interest to the pro- 
fessional men on this occasion, for they came not 
to see this mighty power mocking at man’s im- 
potency, but to see the most conspicuous exam- 
ple in all history of the triumph of mind over 
matter. 

To those less sc:entifically inclined the Falls 
themselves, the Gorge and the mighty Whirl- 
pool and rapids were a sufficient incentive to 
take the trip, and when added to these kind 
Providence also vouchsafed weather that was 
faultless and superb, the conditions for a success- 
ful meeting were all but complete. 


Reduced rates on all railroads centering at 
Buffalo or Niagara and a reduction in the usual 
hotel schedul: s had been arranged for, and the 
combination of the unusual attractions at the 
Falls and a reduction in the expense usually at- 
tending the trip brought (ut by far the largest 
nttendance that has ever been attained at an In- 
stitute m eting. The at endance last year at 
the Philadelphia meeting reached the at that 
time high-water mark of 125. At Niagara there 
were 202 registered on the books of the secre- 
tary. In addition to these there were many 
others who dd not register— doubtless enough 
to bring the attendance up to 250. 


The headquarters of the Institute were at the 


Cataract House—a hostelry well known to old 
visitors at the Falls—and it was in the large par- 
lor of this hotel that the sessions were held. The 
arrangements were in general excellent, but 
there was one miscarriage that mar: ed the aspect 
of an otherw'se perfectly appointed affair. It 
hid been announced in all the electrical papers, 
on the authority of the special committee of ar- 
rangements, that the rates at this hotel had been 
reduced for the occasion to $8 per day. When 
the bills came to be paid the charge was $8.50 
per day. It seems that a loophole was left in the 
contract w th the hotel of which the proprietors 
availed themselves to the fullest extent. The 
agreement was that the rates should be $8.50 per 
day for three days or $8 for four days— the com- 
mittee assuming that the time referred to length 
of the meeting and that those attending for a less 
period would have the benefit of the reduction. 
The majority of those attending arrived in time 
for breakfast on Tuesday and left before dinner 
on Friday, making three and a half days. The 
hotel proprietors claimed that the $8 per day rate 
only included those who stayed four days, and 
therefore charged those who stayed three and 
one-half days the $8.50 rate. Figuring this up, 
bills were presented for $12.25, so that tliose who 
did not scrutinize their bills closely paid 25 cents 
more for three and one-half days than they would 
have been required to pay had they taken an- 
other meal and remained another night. 


This practice on the part of the proprietors of 
the Cataract House :eminds one of the days 
we supposed were past and gone, viz., when 
everyone who went to Niagara expected to be 
cheated and came away without being disap- 
pointed. It seems that the committee of arrange- 
ments relied too much on the hon: r of those 
with whom they had to deal. Inthe future the 
contract should be made so explicit as to be in- 
capable of evasion. This incident, regretable 
as it was, may serve a useful purpose, however, 
in leading others either to avoid business trans- 
actions with those who need watcbing or else to 
leave no loophole by which they may ultimately 
be the losers. 


OPENING SESSION. 


The opening session was called to order a little 
after 10 o’clock on Tuesday morning by Dr. 
Louis Duncan of Baltimore, the newly elected 
president of the Institute, who after a few pre- 
liminary remarks introduced the Mayor of Niag- 
ara Falls. The latter in a brief address wel- 
comed the members and guests of the Institute 
to the ‘‘ Electric City,” as Niagara Falls now 
calls herself. 

The first paper on the programme was one by 
Walter E. Harrin:ton, of Camden, N. J., on 
„Properties of Fuse Metals When Subjected to 
Short Circuits.“ 

This paper elicited considerable discussion, the 
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general purport of which was to show that the 
treatment of the subject had little practical 
value because of the omission in the considera- 
tion of many factors which might have a con- 
trolling influence in practical use. Tbe final son- 
clusion at which the author arrived, ‘‘ that fuse 
metals are under no circumstances to be consid- 
ered in the light or nature of a prot. ction,” 
was vigorously attacked, and it was quite appar- 
ent that the author did not have the sympathy of 
his audience. 

Mr. Harrington had gathered together the re- 
sults of numerous tests on fuse wires of different 
materials and capacities, and from these con- 
structed an equation which he believed was ex- 
pressive of a law. One of his critics pointed out 
that this supposed new law was simply Ohm’s law, 
and that since it did not involve the element of 
time (an essential in the discussion of all prob- 
lems involving the generation and dissipation of 
heat in conductors) it was of no assistance or 
value. 

Mr. Ste nmetz followed with a paper on the 
‘Theory of the General Alternating Current 
Transformer.” This was a general statement of 
the alternating transformer in which was in- 
cluded the static transformer, viz., that form in 
which the primary and secondary are stationary 
with regard to each other, and the alternating 
current motor and dynamo in which the two are 
movable with regard to each other. Considering 
these different machines as but variations of a 
type, he showed how their functions depended 
seconda: y 


upon the ratio frequency, or slip. 


prima: y 

Represeuting this by k and the primary fre- 
quency of k. M. F. by N, theu the secondary fre- 
quency would be * N. viz., the B. M. F. induced 
per secondary turn by the mutual flux would 
have to the B. M. F. induced per primary turn 
the ratio x. 

Where k = 0 it meant a synchronous motion 
of the secondary. 

Where & < 0 there was motion above synchron- 
ism, viz., the secondary driven by mechanical 
power. 

k = 1 represented standstill. 

k>1 represented backward motion of the 
secondary, viz., motion against the mechanical 
force acting between primary and secondary 
(thus representing driving by external mechani- 
cal power). 

A general equation for alternating transform- 
ers was enunciated, and it was shown how by sim- 
ply assigning different relative values to the vari- 
ous terms involved it became the equation for 
the alternating current stationary transformer, 
the alternating current motor or the alternating 
current generator. 

The last paper of the morning session was read 
by Clarence E. G.fford, of Jamestown, N. Y., on 
a method of ‘‘ Location of Grounds in Arma- 
tures, Fields, eto.” 

This described a very simple method of detect- 
ing grounds, preferably by means of the tele- 
phone, or where the noise will not permit of this 
by means of a dead-beat reflecting galvanometer, 
a milli-voltmeter or some other form of delicate 
and rapid working visual indicator, the prin- 
ciple involved being in reality that of the Wheat- 
stone bridge—the two paths around the windings 
of the armature, if that be the part tested, con- 
st tuting the bridge. The method is applicable 
to the detection of a single ground or of more 
than one either in armatureor field. The details 
of this simple method do not permit of abstract- 
ing, and the paper will, therefore, be given in 
full in a later issue. 

TUESDAY AFTERNOON. 

Tuesday afternoon had been set aside for the 
great event of the meeting, viz., a visit to and in- 
apection of the great Niagara power plant and 
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the other developments accessory to the same. 
Arrangements had been made for carriages at 
reduced rates, and at about half past 2 o'clock 
the members and invited guests started on the 
drive. These works are located about a mile 
and a half up the river from the crest of the Falls, 
upon an artificial canal orsluiceway. This latter 
taps the river above the Rapids and brings the 
water to the wheelpits over which the power 
house is erected. It is 1,700 feet in length, 250 
feet wide at its junction with the river and 
has an average depth of 12 feet. 

In the old hydraulic plant, which has been in 
existence since 1861, the water of the river above 
the Rapids is carried in an open canal 4,400 feet 
long to a basin near the edge of the cliffs below 
the Falls, and from this basin the water was drawn 
for the various mills situated along these cliffs, 
the necessary fall being obtained most cheaply by 
carrying the water in pipes down to the wheels 
located part way down the cliffs, and the waste 
water was discharged directly into the river 
from below these wheels. In the present instance, 
however, it was necessary, should the power 
house be located at its present position, to cre- 
ate an available fall at this point and to provide 
a tail-race by which the water, after it had pass d 
the wheels, could be discharged into tbe river 
below the Falls. For this purpore a tunnel was 
started near mean low water mark in the face of 
the cliff just below the new suspension bridge. 


This tannel extends in a direct line to the wheel- 
pita under the power house, a distance of 7 000 
feet. The section of the tunnel is very much that 
of a horseshoe, having a maximum height of 21 
feet and a maximum width of 18 feet 10 inches. 
Tbe area of a cross section is 886 square feet, and 
wih a fall of 6 feet in 1.000 feet will give the 
water a maximum velocity of 264 feet per second, 
or a little less than 20 miles anhour. The tunnel 
is lined throughout with brick, that used in the 
invert or floor being vitrified in order to better 
withstand the scouring action of the swift current. 

To give an idea of the magnitude of this under- 
taking, it may be stated that over 1,000 men were 
engaged for more than three years in the con- 
struction of this tunnel, which called for the 
removal of more than 600,000 tons of rook and 
the use of more than 16,0. 0,000 bricks for lining; 
19,000,000 feet of timber, 60,000 cubic yards of 
stone, 55,000 barrels Portland and 12,000 barrels 
natural cement, and 26,000cubic yards sand were 
used in constraction. While these figures are 
small compared with those that pertain to dozens 
of our longer railroad tunnels, this is by far the 
largest undertaking ever attempted for purely 
power purposes. 

At the point directly beneath the power house 
the vertical distance between the level of the 
canal and the tunnel level is 178 feet. A vertical 
shaft or slot of this depth was dug here, and the 
turbines which drive the great dynamos are 
located near the bottom. The water is carried 
from the canal to the wheels in steel pipes 73 
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feet in diameter. The wheels, which are tur- 
bines, are vertical, 5 feet in diameter, made of 
bronze, and each capable of delivering to the 
shaft 5,000 m. P. They were designed by Faesch 
& Picoard, of Geneva, but built by the I. P. 
Morris Oo. (Cramps) of Philadelphia. They 
are of the Fourneyron type, each unit consist- 
ing of two wheels, the upper one being inverted 
and the water discharging from the penstock 
between the two. By this arrangement the 
downward pressure on the lower wheel is count- 
erbalanced by the upward pressure on the upper 
wheel. The weight on the steps or bearing of 
the water column, 136 feet high, is therefore 
obliterated. 

These whee's will each discharge 480 cubic feet 
of water per second, and with a pressure of 136 
feet of fall and making 250 revolutions per min- 
ute will, with an efficiency of 75 per cent., give 
5,000 H. P. 

The guide of each wheel has 86 bnckets and 
the wheel itself 82. 

When it is understood that previous to the 
designing of these wheels the largest turbine 
ever constructed had less than about 1-6th the 
capacity of these, it will be realized how bold an 
undertaking it wss on the part of the designers 
to guarantee the performance under very un- 
usual cond t ons of such an enormously greater 
structure. 

Further than this, it was necessary that the 
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shaft be carried to the surface, where it was 
originally intended that it should carry an enor- 
mous fly-wheel for the facility of better govern- 
ing of speed. Eoth the weight of the shaft and 
the fiy-wheel had to be provided for. In order 
that the shaft might be sufficiently rigid to 
w thstand the torque required to deliver 5,000 
H. P. ata speed of 250 revolutions and at the 
same time be as light as possible, it ha- been 
made in the form of a tube of sheet steel, 3-8th 
inch in thickness and 88 inches in diameter, 
except at points where it passes the journal bear- 
ings or guides, where it is 11 iuches in diameter 
and solid. 

Still the weight is eno: mous, and if not pro- 
vided for, the friction due to this we'ght of the 
shaft on its lower step or bearing would be 
sufficient, if not to actually melt it down, to cause 
a great deal of trouble. The upward pressure of 
the water against the turbines, therefore, was 
made to bear this weight, so that the shaft and 
the weight which it bears on top are practically 
supported by the column of water which also 
transmits to it its power. 

One of the most difficult of all featsof accom- 
plishment with water wheels is proper governing 
of speed where the load varies 1apidly between 
wide limits, as itis particularly apt to do inelectri- 
cal transmissions for certain purposes. The speci- 
fications for these wheels required that a governor 
should be provided that in connection with the 
fly-wheel would keep the speed constant within 
two per cent. under ordinary conditions of opera- 


Vol. viu., No. 25 


tion, and not to allow it to vary more than fear 
per cent. should the work done be suddenly in. 
creased or diminished by 25 per cent. The gov- 
erning mechanism was also designed by Faesch 
& Piccard, and how well it answers the require- 
ments is shown by a test made a few days before 
the meeting, when at 250 revolutions and an out- 
put of 5,800 =. P., 8,000 H. P. was suddenly 
thrown off entirely. The result was an increase 
of only 18 revolutions, or only about 7 per cent., 
with a change of load amounting to over 56 per 
cent. 

These wheels were installed under the personal 
supervision of Mr. R. Baumann, the official rep- 
resentative of the designers, Faesch & Piccard, 
of Geneva, Mr. Clemens Herschel, formerly of 
Holyoke, being the general hydraulic engineer. 

It has been stated that it was originally in- 
tended to place a fiy-wheel upon the upper end 
of the shaft. Prof. Forbes, however, designed a 
type of generator in which the revolving part, 
which in this case is the fields, constitutes the 
fly- wheel. 

All of the electrical and controlling mechan. 
isms are ip the power house, above ground. This 
handsome building, a view of which, taken 
by our artist on the day it was opened to the 
members of the Institute, is presented, was 
built, after designs by Messrs. McKim, Mead & 
White, by tbe contracting firm of James Stewart 
& Oo., of St. Louis and Buffalo. It is a very 
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Snap SHOT or Dynamo IN Morton. 


ornate building of massive lime tone without, 
and for a height of six feet from the floor lined 
inside with enameled brick. Above this, the in- 
terior is lined with ordinary brick coated with 
white enamel paint. Within th‘s building, 
lighted by windows on three sides, the engineers 
were ushered to witness the first public test of 
this +tupendous feat of combined mechanical, 
electrical and hydraulic engineering, a feat 
which in magnitude was beyond all precedent, 
and which for this reason put the very science 
of engineering to the test. Probably no more 
appreciative or critical aucience of equal size 
could have been gathered in any part of the 
world. There were those present who would 
have detected the slightest flaw in the mechani- 
cal construction; there were others to whom any 
miscalculation in regard to the hydraulic part 
would at once have been apparent, and still 
others who would have criticised the electrical 
featurer had they been in anyway out of tune; 
but the moving structure itself would have been 
its own severest critic, for had any detail been 
out of harmony with the whole, whether it were 
mechanical, electrical or hydraulic, there woald 
have been discord. 

With the full knowledge of the difficulties of 
the task which the engineers had been severally 
and collectively called upon to solve, knowing 
full well the enormous size of the units involved, 
the mind instinctively prepared itself for some 
ocular and audible manifestation commensurate 
therewith. The noise of a boiler shop would 
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not be out of proportion to the magnitude of the 
power that we knew was being generated. The 
puffi: g of a dozen locomotives would have indi- 
cated to the lay mind more nearly the exer- 
tion that asingle unit was capable of putting 
forth; but it is not the labored poem or the halt- 
ing delivery that result from finished art. Out- 
ward manifestations uf power are manifestations 
of weakness, manifestations of ill-directed effort 
—of wasted energy. We saw there none of this. 
Though we saw there a mass of metal weighing 
80,000 lbs. revolving at a rate of 250 revolutions, 
at a peripheral speed of 9,800 feet per minute, 
producing a fly-wheel effect of 1,274. 00,000, the 
only sound heard was the siren of the turbines 
140 feet below. Not a tremor was felt, and it was 
difficult to realize that that smoothly spinning 
top whose ham only was heard vas at that very 
time operating a water rheostat load of 1,500 
K. W., or a load equal to the rated capacity of the 
great Intramu al railway generator at the 
World's Fair —the larg: st generator constructed 
in this country up to that time. 

Our artist took a snap shot of the genera‘or in 
motion, which is herowith reproduced. It is 
probable that this is the first picture ever pre- 
sented. f this most interesting event. 

As shown in the engraving, there are two of 
the generators already erected. The one in the 
foreground has not yet been put up to speed, and 
was not shown in operation during the mee.ing 
of the Institute. The machine in the distance, 


somewhat dim in outline, is the one that was 
shown in action, and at the time the shutter was 
sprung was revolving at ils full, all but noiseless 
speed, and carrying a load equivalent to 6. 000 
sixteen candle power lamps, for at the time of 
exposure a load of 5,800 electrical H. P. was put 
upon the machine. 

In the center of the power house 1: a arge 
raised platform 57 feet 10 inches long, 18 feet 
wide and a little less than 8 feet high. Upon 
this were placed the controlling instruments. 
At the time of the visit of the evgineers the in- 
strumeuts in use were merely temporary ex- 
pedients, but one of the switcboaids was in 
place though not oon ected up. We are soapt to 
associate large and complicated switob boards w. th 
large power installat ons that the m nd iuvol- 
untar ily piciures to itself something eno: mous 
in this line in connection with the Niagara 
power plaut. It was dvomed tot e same disap- 
pointment in tbis respect as it was in the cut- 
ward man festation of power in the dynamo, for 
the switchloard is s mplicity itself. There are 
but four levers visible, viz., two msin switche , 
one field-circuit breaker and one field swi on. 
There is also a rhe»tat wheel by which he 
rheosta:s in the fie'd ci cui:s are con rolled. 

These switches are controlled by lı vers wLich 
actuate the sw tches proper below th- platform 
by means of pneumatic devices working at a 
pressure of 125 Ibs. per square inch. 

The meat urii g instrumei ts proper are au in- 
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diciting wattmeter, an ammeter and a voltmeter 
fur each of the two circuits c mivg from the 
generator. This ıs the switchboard by which 
5,000 H. P. are controlled and measured. and an 
additional one for each additions] generator put 
into position will constitute the equipment of 
the entire plant. 

In order first that there need be little loss of 
energy in the switchbo ird appliances, and second 
that there need be uo danger from shock, the 
currents actually hand ed frm but a smal] pro- 
portion ¿of thoss coming from the generator. 
Thus the voltage, which at the t rminals of the 
t enerator is intend: d to Le 2,000, is reduced by 
transformers to w of this before it goes to the 
switcLbuard, and the current is in like manner 
reduced to w of its value on the lire. The 
amount cf energy actually handled on the plat- 
foim is therefore but 1s f that generated, and 
the pressure will normally soarcely exceed 100 
volts. It is estimated that at full load the 
energy lost in this way will not exceed as u 
maximum é0 watts or & of a horse power in an 
output o! 5.000 or over. 

The size of each switchboard is 80 inches in 
wiuth by 45 inches in height. The instruments 
above referred to, including the ind cating watt- 
meter and voltmeter and the integrating watt- 
meters use | in connection with the feeder cir- 
cuits (these latter not located on th- switchboard 
platform), are all new and designed especially 
tor this installation by Mr. Oliver B. Shallen- 


From one corner of the power house, carried 
on stone arches across the canal, is a long, narrow 
gallery connecting it with the transformer house 
on the further side. An exterior view, given here- 
with, shows this bridge and the transformer house 
beautifuliy. Another view shows the interior of 
the gallery with the supports upon which will 
rest the various cables coming from the power 
house to the transformers. Still another view 
shows the interior of the transformer house. 
This latter is entirely empty at present, but it is 
here tbat the static transformers will be located 
by which the current for distant transmission 
will be raised to the proper voltage. Allof these 
views were taken especially for ELECTRICITY on 
the occasion of the visit of the members of the 
Institute to the power house. 

After the tour of inspection, of which the 
above is but a too brief and inadequate account, 
the visitors re-entered their carriages and by 
special invitation visited the new works of the 
Pittsburg Reduction Company, the Carborundum 
Company and the newly erected Niagara Paper 
Mill. ‘these three buildings are located about 
2,000 feet away from the power house and are the 
first customers of the Niagara Power Company. 
The paper mill is already in full operation, bas 
constructed a wheelpit of its own, and draws 
its water independently from the Niagara River. 
It delivers its waste water, however, into the 
Niagara Power Company’s tunnel by means of a 
branch tail- race 7 feet in diameter. It becomes 


berger, consulting electrician of the Westing- 
hou-e Company. They are guaranteed to be ac- 
curate within 1 per cent. 

In the southeast corner of the power house is 
located the water-rbeostat, by which the load on 
the generator was varied for testing and exhibi- 
tion purpose. At the far end of the switching 
platform, but on the floor, is located one of the 
two rotary transformersby whi h the alternating 
cu. rents generated by the dynamo, after hving 
been reduced in potential by stat o transformers, 
are to be rectified for the excitation of the fields. 
At pre nt this is not in use, a di ect current 
from a 75 k. w. direct-current generator, located 
about 200 yards from the powerh us , being used 
for this purpose temporarily. 

At the near erd of the building is a smal] elec- 
tric elevator by which a few of the visitors—three 
at a t me—descended into the depth: of the 
wheelpits. To most of those who undertook the 
trip it was a most novel experience, but to those 
who in the past have been familiar w.th mines it 
simply recalled old experi nces. It was an in- 
teresting experience hor ever, though wet, for it 
gave a better idea of he hydraulic system than 
could otherwise be obtained. Yo rcorrespond- 
ent made the descent on two different days, and 
on one o casion attempted to obtain a photo- 
graph, but the dim light of the electric amps, 
though sufficient to disclose to the eye t e mag- 
nitude of the abyss, was insufficient to mike an 
impression upon the sensitive plate. 


a customer by purchasing the right to use the 
tunnel as a tail-race for its wheels, and is the first 
to get into practical operation. 

Not far distant from this are the buildings of 
the Pittsburg Reduction Company and the Car- 
borundum Company, which have contracted for 
electrical power. Th: two buildings are 
shown as they appeared on the day of the Insti- 
tute’s visit—the farther building being that of 
the Pittsburg Reduction Company. This latter 
company, which will be the first to start, has’ 
contrasted for 2, (00 H. P. The static transform- 
ers for the reduction of the voltage and the 
rotary transformers for rectifying it for electro- 
lytic purposes are all installed, and everything 
appears in readiness t>» start the moment the 
Niagara Power Company turns the current on. 
The visitors were admitted into the converter 
room, but tbe remainder of the building was 
closed. In the converter room there are 8 static 
transformers of 200 K. w. each, which receive the 
primary currents of 2,000 volts by means of 
cables connecting them with the power station 
and cirried in underground conduits, and trans- 
form them down to equivalent currents at 115 
volts. These transformed currents are then kd 
to 4 large rotary transforme s which convert 
them into direct currents and raise their voltage 
again to 160 volts—the pressure required for the 
production of aluminum by the Hall process, 
There are also two large Sturtevant blowers ope- 
rated by direct current motors—the whole 
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equipment being made by the General Electric printed in full and therefore requires no com- He considered the cost under various conditions 
Company. ment here. with the following results: 


The Carborundum Company’s building, shown 
on the right in the engraving, was not open for 
inspection, and it is stated that the machinery is 
not yet in place. This company has made a con- 
tract with the Power Company for 1,000 E. P., 
which itis intended to increase from time to 
time as the growing business demands. 

All three of these establishments are built 
upon land leased from the Power Company or 
one of its co-ordinate organizations. In order 
to afford facilities for the great industrial city 
which this company hopes to build up around 
its power house, it has acquired. under one name 
or another, some 1,500 acres of land chiefly along 
the river front, which it proposes to lease as mill 
sites to future customers. Asa further facility, 
it bas constructed a railroad, called the Niagara 
Junction Railway Company, by which the es- 
tablishments leasing mill sites will be placed in 
ready rail communication with all the trunk 
lines coming into Niagara Falls. Nor have the 
operatives been forgotten. On a part of this 
property comprising 84 acres the company has 
erected a model industrial village yclept Echota, 
which has been beautifully laid out into streets, 
supplied with electric cars and electric] ghts and 
water to each houre. Houses for about 50 


families have already beer erected, and many of 
The rents of these 


these are already occupied. 


INTERIOR OF BRIDGE GALLERY. 


vary according to size from $9 to $80 per 
month, including electric Jight and water. In 
addition to these, there is a hotel and some 
stores, and the city of Niagara Falls has erected a 
handsome and commodious two story and a half 
brick school house. This village was inspected 
by tbose of the members who chose, and then 
carriages were taken for the Cataract House, 
where dinner was eaten p: eparatory to the even- 
ing session. 

The accompanying map shows, by means of 
shaded areas, the tracts of land acquired by the 
Niagara Power and allied companies, and also 
their relative locations with regard to the city. 
The old hydraulic canal, which has so long done 
service, is also shown, together with the property 
owned by the Niagara Hydraulic Comp ny along 
the cliffs of the lower river. 


Turspay EvENING SESSION. 

The feature of the evening session was the in- 
augural address by the newly elected president 
of the Institute, Dr. Louis Duncan, of Johns 
Hopkins University, Baltimore. He took as his 
theme The Substitution of Electricity for 
Steam in Railway Practice.” He was greeted 
by a large and appreciative audience of both 
ladies and gentlemen. An abstract of his ad- 
dress will be found elsewhere in this paper. 

The session closed with the reading of a paper 
by Elihu Thomson on ‘‘ Compounding Dynamos 
by Armature Reaction,” which will also be 
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‘*Electric Power in Factories,” by Dr. Francis 
B. Crocker and Messrs. Benedikt and Ormabee, 
of New York, was the very appropriate title of 
the paper wh oh opened the second day's, pro- 
ceedings. This was followed by one by Mr. 
Steinmetz, on Some Features of Alternating 
Current Systems,” which was a non-mathematical 
di cussion of the relations between the various 
polyphase systems and the so-called monocyclic, 
the apparent aim of the paper being to show that 
the so called monocyclic system is not a poly- 
phase system. 

The last paper of this session was one by Profs. 
Dugald C. Jackson and S. B. Fortenbaugh of 
Madison, Wis., on ‘‘Some Observations on a 
Direct Connected 300 K. W. Monocycle Alter- 
nator.” 

This elicited some criticism, chiefly as regards 
the sufficiency of the data presented. 


WEDNESDAY AFTERNOON. 


For the afternoon arrangements had been 
made for an excursion down the river to Queens- 
ton and up to Chippewa, on the Niagara Falls 
Park and River El: ctric Railway. Two trains of 
two cars each were p'aced at the disposal of the 
visitors, and a most enjoyable trip was taken to 
the most important places of interest, including 
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20,000 H. P. operated cont nuously every 
hour in the year, based on a consumption 
of 1.25 lbs. coal per indicated m. P. hour; 
cost of coal $2.24 per ton; engine effi- 
ciency assumed at 92.3 per cent $27.34 
Allowing 5 per cent. of original cost for 
dividends and $1 00 per H. P. added for 


general business expenses 81.94 
On the above basis, but allowing 10 per 
cent. for dividendB...............cccccccceccscees 85.54 


ation was variable, viz.: 

a 20,000 H. P. 10 hours per day, 

b 12,000 m. P. 10 hours per day, 

c 6,000 H. P. 4 hours per day, 
or a total of 68.8 per cent. of the maximum. 
Under these conditions he finds the cost to be 
$88.14, $87.74 and $41.84. 

The third estimate was on the cost of power 
generated for only 10 hours a day. This he finds 
to be $15.17, $19.12 and $23.12. 

The author then went on to show how large a 
fac or in the c st of power the fixed oharges 
were, both in steam generated and in water power. 
In the estimate on the 10 hour basis the interest, 
taxes and cost of renewal amount to 48 per cent. 
of the total cost, which is given as $15.17 per year. 
The cost of steam powe- per H. P. per year from 
large units for 19 hours a day, witbout consider- 
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the Cantilever and Railway su-pension bridges, 
the Whirlpool Rapids and the Whirlpool itself, 
Brock’s Monument and the historic ground of 
Queenston, Ont., below the Falls, and the Horse- 
shoe Falls, Dufferin Islands and Chippewa, 
above. 

The double tracked railway runs all the way 
along the edge of the cliffs below the Falls and 
afforded an admirable birdseye view of the lower 
river. It was a trip which all enjoyed and one 
well worthy of the time required to m ke it. 


WEDNESDAY EVENING SEsSION. 

The first paper of the evening was one by Dr. 
C. E. Emery, of New York, on The Cost of 
Steam Power—II.” It will be remembered that 
in 18 8 this gentleman gave the Institute a most 
e:aborate paper on the same subject which has 
since been quoted by nearly every writer who 
required statistics on the cost of steam power. 
In the earlier j aper the author considered the 
cost of power generated under various con- 
dit ons in 500 m. P. units. 

With the approaching completion of the Ni- 
agara power plant, with its enormons units of 
5,000 H. P., there has been a popular demand for 
an estimate of the cost of team power on a similar 
scale by which comparisons betwe n the costs of 
water and steam power on this scale might be 
made. It was to meet this demand that Dr. 
Emery prepared this paper, showing the cost of 
steam power on a basis of generating 20,000 H. P. 
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ing the above items, would therefore be only 
$7 89, ‘‘ which,” he said, ‘‘is the cost to be com- 
pared with the price of power from an external 
source when the items above referred to are ex- 
cluded in e ch case as they are in the popular 
discussion of the subjects.” 

This paper gave rise toa m st spirited discus- 
tion, much of i', however, by parties who mis- 
apprehended the facts or were unfamiliar with 
the author’s earlier paper. It was a most sig- 
nificant fact, however, that during all of the 
discussion the practicability of transmitting tbe 
current to Buffalo to compete there with steam 
power was not once broached—the entire discus- 
sion being confined to the question as to whether 
or not the Niagara P..wer Company could com- 
pete in Niagara with locally generated steam 
power. 

THURSDAY MORNING SESSION. 

Mr. George Herbert Winslow read a most in- 
teresting paper on the Pomona (California) 
plant, entitled ‘‘Long Distance Power Trans- 
mission at 10,000 Volts.” This paper described 
in detai' a transmission from San Antonio Creek 
to Pomona, Cal., a distance of 133 miles, and 
another to San Bernardino, a distance of 281 
miles. The motive power is the Pelton wheel. 
Step-up and step-down oil transformers are used 
with a 10,000 volt transmission current on a No. 
7 B. & S. gauge wire. The San Berna dino live, 
which is the longest transmission now in opera- 
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tion, is used for lighting purposes solely and 
competes with locally generated steam power 
produced from coal worth about $8 per ton. 

Dr. Albert M. Bleile of Columbus, O., then 
read a paper ‘‘ On the Causeof Death in Electric 
Shock,” in which he held that death was not 
caused by the disintegrat ng effect of the cur- 
rent upon the brain and nerve tissues, as held by 
some writers, but that it was entirely due to the 
fact that the current produces a contraction 
of the arteries throug an influence on the ner- 
vous system, and that the constriction of the 
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ual trips to the various points of interest about 
the Falls, and the visitors divided themselves 
into parties of twos and threes. or more, and 
scattered as their individual tastes dictated. 
Your correspondent had arranged for another 
view of the great power plant, in order that he 
might avail himself of a more favorable oppor- 
tunity of inspection than can be afforded when a 
crowd is present. He was given every oppor- 
tunity of in’ormivg himself of the details of this 
magnificent monument to enginee ing science, 
his cicerone for a portion of the time being no 
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tail so conspicuous throughout the plant as a 
whole. In company with Mr. R. Baumann, the 
representative of Faesch & Piccard, the design- 
ers of the turbine, and under whose personal 
charge their erection has taken place, your rep- 
resentative witnessed the stopping and starting 
of the great dynamo. This was a spectacle not 
witnessed hy many, and especially interesting as 
showing the perfection of mechanical detail 
which has been attained. Speaking particularly 
of the wheel and shaft, Dr. Sellers stated that 
the specifications required that the wheel should 
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arteries throws in such a mechanical impediment 
to the flow of blood as the heart is unable to 
overcome, and that where drugs are given to 
counteract this effect much larger doses of elec- 
tricity than the ordinary can be borne. 


These conclusions were reached from a number 
of experiments on dogs, the details of which are 
all given in the paper. 

THURSDAY AFTERNOON. 


The afternoon had been set apart for individ- 


less a personage than Dr. Coleman Sellers, Presi- 
dent and Chief Engineer of the Niagara Falls 
Power Company. Dr. Sellers, whostands among 
the very first mechanical engineers of the world 
to-dav, has b. en identified with the p oject from 
almost the start. He was the only American 
represented on the Niagara International Com- 
mission which invited and passed upon competi- 
tive plans and estimates for the great under- 
taking, and it is to him more than any other one 
man that is due the perfection of mechanical de- 


deliver 5,000 m. P. at the upper end of the shaft 
with an efficiercy of 75 per cent. Asa matter of 
fact the efficiency was considerably greater, and 
he would be surprised if it did not reach as high 
as 79 per cent. This is a most remarkable 
efficiency under the circumstauces, but the 
length of time during which th» machine con- 
tinued to revolve after the water had been prac- 
tically cut off indicated such an extremely low 
friction factor that the writer was fully prepared 
to believe even these remarkable figures. 
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THURSDAY EVENING. 

The paper by Mr. Stillwell on The Work of 
the Westinghouse Electric and Manufacturing 
Company for the Oat tract Construction Com- 
pany,” which it was known was to b a technical 
description of the electrical part of the Niagara 
power plant, had been announced for Thursday 
mo ning, but for various good reasons was post- 
poned until the evening. In preparation for the 
occasion, which was loo“ ed fo ward to as the 
event of the literary portion of the meeting, 
additional chairs were provided in the large 
parlor. 

An unexpected surprise and pleasure was in 
store. viz., an address from Dr. Seller ,who, per- 
haps better than any one else, was fit ed to re- 
bearse, first, the history of the movement which 
had resulted in the pant that was now in 
operation, and second, to give a brief descrip- 
tion of the mechanical engineering problems 
that hid been met and successfully solved. 

Interesting and important as these were, we 
cannot give space to them here, but must refer 
the reader to Casster’s Magazine for July—the 
Niagara Power number, in which these are given 
in detail by those whose names will ever be asso- 
ciated with the undertaking. And here it may 
be proper to notice one of the many courtesies 
extended to the members of the Institute by 


the Cataract Contraction Company, viz., the 


pres nta‘ion with their compliments to each 
member of the Institute present of a copy of 
thi: magaoificent number of Cassier’s, which had 
been issued from the press in advance especially 
for this purpose. 

MB. STILLWELL’S PAPER. 


Mr. Stillwell’s paper was an abstract of the off- 
cial report of the Westinghouse Company, who 
construct d and installed the electric plant, to 
the president of the Ni:gara Construction Com- 
pany, and asthe full report will be published 
later, but a few poiuts will be referred t» here. 

Speaking of the credit due for the pl n‘ asa 
whole, the author stated that although it must be 
gratifying to Americans that the syste u adopted 
had been developed by an American company, 
Switzerland, the land of water powers, had con- 
tributed the turbine designs; Great Britain was 
represented in the excellent general form of the 
dynamo, which was proposed by Prof. George 
Forbes, and indirectly in the work of Hopkin- 
son, Kopp, Thompson, Mordey and others, 
through their c:reful study of the under'ying 
princip'es of electrical machinery. Perhaps 
no country is more largely or more creditably 
represented,“ he said, than Sniljan Lika,” re- 
ferring to Nikola Tesla, whose two-phase system 
is the one employed exclusively in the plant. 

The frequency of the curre.tis 25 cycles per 
second. This is a compromise between that 
specified by Prof. Furbes and that which the 
Westingh use Company at first sugge ted. By 
means of rheostats controlling tbe field circuits 
of the generators, the potential of the current 
del v red is adjustab e up tothe limit of 2,400 
effective volts. Until transmission over great 
distances is unde-taken, the Lormal potential 
will approximate 2,100 volts. Currents inte::ded 
for transmission to long distances, as for exam- 
ple to Buffilo, will pass from the switchboard 
through lead covered cables in the power house 
subway si d the bridge to the transformer house. 
There it will enter the step-up transformers, be 
raised to 20,000 volts for transmi sion, and traus- 
formed down azain at the fu ther end to poten- 
tials suitable for local dist ibution. 

He stated that it is not intended to attempt to 
supply ivcandescent lights d rectly, bec use 25 
cycles per second is rather low for such pur- 
poses. For this purpose motors would be driven 
directly, and these driye dir ct current gener- 
ators. For power purposes, however, the fre- 


quency selected was admirably adapted. If the 
demand for light should become sufficient to 
warrant it, it was possi! le that a certain number 
of generators of higher frequency might be ad- 
visable. 

The foliowing data w re given : 

Height of generator, fr m bottom of bed plate 
to top of the floor of bridge, 11 feet 6 inches. 

Diameter of bed plate, 14 feet. 

D'ameter of outside of revo'ving field ring, 
11 feet 74 inches 

Each generator delivers 5,000 electrical m. P. 
and requires 5,150 m. P. delivered through the 
turbine shift to drive it under full! ad. Exolu- 
sive of the bridge, wh ch has no electrical func- 
tion, the entire machine could be placed ina 
room 15 feet cube. 

Weight of each generator is 170,000 pounds, of 
which about 79,000 pounds are in the revolving 
element. 

The speed is normally 25) revolutious per min- 
u'e, and the fly-wheel effect, as before stated, is 
1,274,000,000. 

He referred to one prominent feature of the 
plan of construction adopted, viz., that the mag- 
netic attraction between the centrally located 
stationary armature and the revolving exterior 
ring tended to counteract the strains due to cen- 
trifugal force. If he usual plan had been adopt- 
ed, of revolving the armature inside of the field, 
the m- gnetio pull would be added to the centrifu- 
gal foros. 

He stated that at full load a heat equivalent of 
about 100 H. P., representing the loss in genera- 
tor due to magnetiz ition of the iron and the re- 
sis ance of conductors, wns generated inthe ma- 
chine, and to dissipate this special ventillating 
arrangements had been devised. Grooves cast 
in the hubs of the supporting spiders also per- 
mitted of water circulation to cool the bearings. 

The armature core is built up of thin sheets of 
mild steel, No. 30 B. W G., and to secure free 
circulation of air is divided horizontally inuto 
seven equal sections, separated from one another 
by one in h brass castings containing ample ven- 
tillating channels. Each layer of the core con- 
sists of eleven segments, so placed that the joints 
are staggered. These sheets are punched out of 
large sheets of best quality, .015 of an inch thick, 
by s eel dies, and afterwards tborou hly an- 
neuled. The ring thus built up is tied together 
by 66 bolts of nickel s'eel carefully insulated 
from the core. 

The armature conductors consist of copper 
bars 14} by 1 inches in section. Two of these 
bars, carefully insulated, are placed in each of 
the 187 slots a ound the periphery of the arma- 
ture core. The conductivity of the bars used is 
above 100 per cent. by Matthiesen’s s andard. In 
the case of the second generator the conductivity 
of thecopper furnished by the Washburn & Moen 
Manufacturing Company is 102.6 per cent. The 
insulation used is chiefly mica, and was subjected 
to tests in the shop of 15,000 volts, and again at 
Niagara of 6,000 volts. 


In regard to the revolving parts of the genera- 
tor, which in this case is the field, he said the 
most interesting part of it was the great field 
magnet ring. This is of nickel s'eel forged in 
one p ece by the Bethlehem Iron Company, who 
guaranteed that it should have a tensile strength 
of not less than 70.000 pounds per square inch 
and an elongation o about 25 per cent. in two 
inches. They hud done better than this, f r in 
tes s over 82,000 pounds tensile strength and over 
27 inches elongation were obta ned with oue test 
piece. The magnetic qualities of the ring were 
found, by careful tests, to be no less remarkable 
than the physical tests. 

The pole pieces, which are of mild, open hearth 
steel, cast ly the Midvale Steel Company, are 
wound with rectangulur section conductors. The 


weight of each pole piece with its bobbin is 2,800 
pound. The factor of safe y against rupture by 
centrifugal force f the ring with pole pieces and 
bobbins attached, of which there are twelve, 
when at full speed is nearly 4. 

In testing the magnetic qualities of the ring 
the ring as a whole was tested by a method de- 
vised by Mr. Chas. F. Scott, who bas done so 
much in connection with these larze generators. 
It was also tested by sample by the Ewing 
method rs well as by the permeameter method. 

The final tests of the machine gave the follow- 
ine results: 


Maximum loss in feld copper 15 f. P 
Loss in ai mat ure core 60 H. P 
Loss in armature conductor ss. 0 H. P 

r SA es Sask hee Soe aa Eaa ae 105 H. P 


Total mechanical, electrical and magnetic 
losses are given as 155 m. P. In order that 5,000 
H. P. shall be delivered to the circuite it is neces- 
sary that 5,155 m. P. be applied to the machine. 
Dividing 5,000 by 5,155 gives almost exactly 97 
per cent. as its efficiency. 

The above is but the briefest abstract of all 
that Mr. Stillwell said, but it must suffice for the 
present. Both Dr. Seller and Mr. Stillwell 
illustrated their remarks by means of lantern 
projections which enubled the audience to follow 
their words more closely. 

Among those who have contributed largely to 
the success of the electrical part of this installa- 
tion and, to whom great credit is due, are Dr. 
Sellers, Prof. Forbes, Prof. Rowland, and Messrs. 
Stillwell, Albert Schmid, C. F. Scott, Philip 
Lange, O. B. Shallenberger, B. O. Lamme, E. 
C. Means, H. P. Davis, Sigfried, Wright, Boegel, 
W. F. Lamme, Beinitz, Alberger, Mirault, 
Friedlander, Strauss, Mould and Parks, also Mr, 
De Courcy May of the Cataract Construction 
Company. 

Frmay MorNING. 

On Friday Dr. Emery’s paper on Alternating 
Curves” was discussed. In his paper the author 
developed a system for formula ing and integra- 
ting the values of instantaneous watts applicable 
to curves of different shapes, which include an 
approximate sine curve as a special case. It was 
argued that such a system should avoid the 
necessity of using equivalent“ values and en- 
able the distortions of alternating curves to be 
explained directly by formulating the conditions 
which produc: the same instead of considering 
arbitrary harmonics,” and the development was 
along these lines. Among other conclusions 
arrived at was that the most desirable curve for 
lighting purposes would bea rectangle, if that 
were practicable,and for power purposes the 
parabola. 'lhis latter conclusion was ut variance 
w th generally previously accep“ed views. 

In the discussion of this paper, which wasquite 
spirited, the generally expressed opinion was 
that the author’s method of discussing alternating 
current curves was not an advantageous one and 
that by avoiding the sine curve with its harmonio 
modifications one of the most characteristic 
features of the subject discussed was eliminated. 

Mr. Franklin Leonard Pope's paper on Notes 
on the Reconstruction of a Small Central Station 
Plant” in the absence of the author was read by 
the secretary. This paper was an account of 
how the author bad at mall expense recon 
structed an old station and thereby greatly 
widened its field of usefu nes. It is a paper 
which w ll interest many statiun men and should 
be read n full. 

The session closed with an excellent paper by 
W. L. R. Emmet, of Schenectady, N. Y., on 
„Existing Commercial Applications of Electrical 
Power from Niagara.” This wasa full descrip- 
tion of tie interesting electrical installation at 
the works of the Pitt burgh Reduction Company 
by the General Electric Company which has al- 
ready been referred to. 


—— 
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ELECTRIC POWER IN FACTORIES AND 
MILLS.* 


BY F. B. CROCKER, V. M. BENEDIKT AND A. F. 
ORMSBEE. * 


INTRODUCTION. 


The application of electric power distribution 
to the operation of factories and mills, including 
the driving of the varions machines and other 
apparatus, is the latest and one of the most im- 
portant prob ems towards which attention is now 
being directed, the question being one of ex- 
treme prominence both from an economical as 
well as from an engineer ng standpoint. 

In comparing two or more different systems of 
power dist.ibution, the fundamental basis of 
comparison is generally that of dollars an 
cents. This is certainly correct as far as it 
gors, but unless a very decided difference be 
found between the costs of running under the 
various systems, it may be found that other 
factors enter, factors which cannot be est mated 
in dollars and cents, namely, questions of desir- 
ability and convenience. Without considering 
any tests whatever, there are several exceedingly 
advan agevus points in the use of motors in 
factories which are almost self evident, such as: 
1. Clear and unobstructed passages and head 
room, tbe latter f:cilitating the use of traveling 
cranes. 2. Ease of shifting the tools from place 
to place, possibly necessitativg tbe placing of a 
starting box, and the putting up of a little extra 
wire, as compared with the inconvenience and 
trouble of setting up and adjusting a line of 
sbafting, hangeis, belts, eto. 3. The economy 
due to the ability to run a single tool without 
necessarily starting the whole faotory or at leust 
a complete section. 4. The running expense is 
entirely stopped when the tool is shut down. 5. 
The : bsence of the drip of wil from overhead 
shafting. 6. The tools may be placed at any de- 
si ed points almost regardless of the distance. 7. 
It is not necessary to arrange the tools parallel 
as in the mechanical system. 8. A wider range 
of speed is possible. 9. Less damage caused by 
a fuse blowing thau by a belt sipping off in case 
of accident or ex easive load. 

Considerations like the above have great 
weight in deciding a question such as that under 
discussion, „nd there is no doubt whatever that 
in mo -t cases they rise to such prom:nence that 
tuey warrant a complete change from the old 
system to the new, even though there ‘s no gain 
in economy or increased output. In most cases, 
however, it has been conclusively shown that 
cousiderable saving and increase in production 
is obtained, one test showing a very considerable 
percentage of increase in the output. The par- 
tial, if not the complete, displacement of the old 
method by the new is only a que-tion of time, 
and it was the appreciation of this fac tbat in- 
duced the authors to undertake the determina- 
tion of the power actually required to run the 
various tools and machines as used in ordinary 
practice. 

HISTORICAL NOTES. 

The subject is a comparatively new one, not 
dating back further than about 1890, hence the 
history of the subject is necessarily short. About 
five years ago motors were in operation in the 
works of the Thomson-Houston Company at 
Lyun, the Crocker- Wbeeler Company a d the 
C. and C. Co p ny. Shortly afterward the 
great German works of the Siemens & Halske 
Company asd the Allgemeine Elektricitäts Ge- 
sel schaft began using motors to operate sections 
of their factories. From that time to the present 
the use of motors has extended rapidly, until 
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now they have been adopted in many factories 
all over this country and to a less extent abroad. 


PRACTICAL TESTS. 


In the tests which follow, the power required 
to drive the tools was obtained by placing an am- 
meter in circuit of the motors running the vari- 
ous machines and groupes of machines, and 
taking readings every few seconds, the frequency 
of the readings depending upon the nature of the 
tool and the work it was doing. The potential 
was practically constant at 110 volts, not varying 
more than one or two percent. The first tests 
were made at the factory of the Crocker-Wheeler 
Electric Company at Ampere, N. J., and the 
machines tested and the results obtained were as 
follows : 


1. Large Boring Machine.—This machine 
was driven ly ail} E. P. motor, speed 1,200 
R. P. M., mounted d rectly on the frame of the 
tool, the reduction in speed being obtained by 
the use of gearing. During this test, which lasted 
three hours, the machine was used for turning 
down a commutator for a 100 H. P. dynamo. 
The average current drawn was 8.8 amperes, 
representing 1.28 H. P. at 110 volts. Before the 
run was finished, the speed of the tool was in- 
crea-ed by changing the combination of gears, 
and dnrinz this time the power required was 
1.48 H. P. When the machine was started from 
rest, the rush of current w s cons derable, the 
average being 17.75 amperes, representing 2.6 
H. P. It will be seen thatthis moto is well su ted 
to the machine, the average load being very close 
to the rated power of the motor. 


2. Drill Prees.—A drill press was run bya 
1 m. P. motor, speed 545 R. P. M., mounted ona 
shelf at top of press and belted down to counter- 
shaft at bottom and thence up again to main 
shaft of machine, thus securing a reduction of 
the speed. This machine was boring the faces of 
the cast steel pole - pieces of 2 10 H. P. motor, two 
cutting tools being used. The test lasted 4 hours 
and 40 minutes and during this time the pole- 
pieces for three motors were bored. The first 
run covered 1 hour and 10 minutes and the aver- 
age current was 2.92 amperes, representing .48 
H. P. It required 15 mi .utes to replace the com- 
p:eted pole-piece by another one. This second 
pie e required 2 hours and 82 minutes to finish, 
and the average amperes was 2.82 or .41 H. P. 
Tuis time it required 17 minutes to replace the 
piece and then the machine ran only 23 minutes 
until closing time. The current for this short 
run was 2.81 amperes, representing .41 E. P. The 
total length of time the machine was running 
was 4 hours and 5 minutes. Therefore power was 
supplied to the motor 86 per cent. of the time of 
the test. 


3. Drill Prees.—This machine was similar to 
the one preceding, but the work was different, 
namely, drilling balf inch holes in cast-iron 
bearings. The average current was 2.86 am- 
peres, which represents .42 H. P. 

4. Drill Press.—This tool was the same as the 
other two and the work consisted in boring the 
inside of cast-iron bearings. The average iu this 
case was 1.9 amperes or .28 m. P. It will be 
noticed that in the case of these three machines 
a motor of one-half m. P. would be of ample size 
to do the work. 


5. Punch Press.—This was a small punch run 
by a 1 m. P. motor mounted on the base of the 
machine and be'ted to its heavy fly-wheel. The 
speed of the motor was 700 R. P. m. This tool was 
punching slots in sheet iron disks for a 10 m. P. 
armature, there being 28 slots in each disk. The 
motor was turned off every time a disk was re- 
placed, but it did not come to a dead stop as the 
inertia of the fly-wheel was so great. Readings 
were taken every five seconds and the time of 
turning on and off the current was noted. The 
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test lasted 57 minutes, during which time the 
current was turned on for 85 minutes and 45 
seconds, or 62.7 per cent. of tLe time. The 
average current was 4.86 amperes, equivalent to 
71 H. P. The rush of current at starting varied 
from 7 to 15 amperes, depending upon the haste 
of the workman in turning on the starting box. 

6. Gang Drill.—This tool was driven by a 
1 E. P. motor, 1,000 R. P. M., mounted with vertical 
shaft in frame of the machine and belted directly 
to the three diill epindles. The material drilled 
was cast-iron and the sizes of the holes were ł in. 
and jin. The average of the readings taken was 
4.75 amperes or . 7 H. P. When the drills were 
running free the motor took 8.5 amperes. Thus 
the power required to overcome friction was 74 
per cent of the power used while drilling. 

7. Group of Two Machines, 1 Lathe and 1 
Milling Machine.—This group was driven by a 
8 H. P. motor, belted to a short line shaft, 
irom which belts ran to the countershafts above 
the two machines. The average current was 
10.04 amperes, the power being 1.48 m. P. In 
this test special attention was paid as to which 
machine happened to be running free, cutting, 
eto., with the results given in the following 
table: 


Class of Machines and Work. | 


Amperes. B. P. 
Milling machine running free— 
lathe at rest... 2.0.22... . ͥ 5.67 886 
Lathe machine running free— 
miller at re ę̃ . 7. 38 1.085 
Both running fre esse.. 10. 1.47 
Milling machine cutting—lathe 
running fre se. eeee 10.88 1.52 
Lathe cutting—milling tool run- 
ning fress. 14.42 2.12 
Both tools cutting. 15.4 3.28 
Cutting rate increased on the 
AI 17.8 2.61 


8. Group of Siz Machines, consisting of 1 
Milling Machine (small), 2 Lathes (10 or 12 
inch swing), 1 Grindsione,1 Drill Press and 1 
Small Punch Press.—The last named tool was 
not run at all during the test and the grindstone 
ran continuously. This group was run by a one 
H.P. motor, belted to the usual ceiling line shaft. 
The average current required to drive these ma- 
chines was 5.86 amperes, representing .86 H. P. 
Thus this motor ran at about its most economi- 
cal load. . 

9. Group of Seven Machines, 1 Planer 
(small), 1 Grindstone, 4 Lathes, 1 Hand- Turn- 
ing Lathe.—A 8 m. P. motor was used to drive 
this group, being belted to a line shaft, the same 
as in the previous groups. The current was 13.86 
amperes or 1.97 m. P. When the entire group 
was in use 2 65 H. P. was required. 

10. Group of Seven J athes and 1 Grindstone, 
Driven by a8 H. P. Motor.—The average cur- 
rent was 9.92 amperes and the power required 
was therefore 1.46 H. . The power used by the 
motor when different num bers of lathes were run- 
ning is shown by the following table: 


Number of Lathes Running. Amperes. H. P. 
O, ³* .! 7.76 1.14 
Two. 9.16 1.85 
Irres seueiestes 10.69 1.88 
Four 12.2 1.8 


Thus, in a group like this, it only takes 68 per 
cent. more power to drive four lathes than it 
does to run one, the reason being the fact that 
it probably takes about 1 E. P. to drive the coun- 
tershafts. 

11. Group of Two Machines, a Large Punch 
Press and a Large Pianer.—The motor for run- 
ning this group was placed on the floor and drove 
a short line shaft on the ceiling by the usual 
form of belt. The rated capac:ty of this motor 
was 74 H. P., and its speed was 1,850 R. P. m. The 
punch press did not run during the test. With 
the planer idle and motor driving the shafting 
and belting alone the current was 15.5 amperes, 
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which represents 2.8 m. P. While the planer was 
at work the motor required 88.1 amperes or 4.87 
H. P. As the loss from friction in the shafting is 
nearly constant under the variation of load, the 
power required to overcome this friction was 47 
per cent. of the total power used. When the bed 
of the planer reversed from its slow cutting 
stroke to the comparatively rapid return stroke, 
the current increased to 52 amperes, showing an 
expenditure of 7.6 m. P. fora few seconds. This 
tool was planing the frame of a 90 x. w. multi- 
` polar dynamo, the material being cast-iron. 

12. This group was a very large one, consisting 
of 20 machines—8 lathes, 4 milling machines, 8 
planers and shapers, 2 grindstones, 1 vertical 
shaft grinding machine and 8 small tools. The 
motor in this case was rated at 10 m. P. at 750 
R. P.M. A Thomson recording wattmeter was 
placed in the circuit of this motor for one after- 
noon. At the end of this time the wattmeter 
showed a total of 17,854 watt hours used, and as 
the time was five hours, the average power was 
3,571 watts or 4.78 m. P. The average number of 
machines running was 14, most of the lathes being 
in use the greater part of the time. An ammeter 
was inserted in the circuit of the motor for a few 
minutes and it was noted that the work was very 
steady, the current not varying more than 3 or 4 
amperes at any time. 

18. A group of five machines run by a 8 E. P. 
motor was next tested. Of these five machines 
one was a lathe with 17 inches swing and 8 feet 
bed, one was a slotter, and the other three were 
lathes of 12 or 14 inches swing. The average 
amperes was 7 and the power 1.03 H. P. 

14. The last tool tested at this factory was a 
large new engine lathe, which had been just set 
up, of 50 inch swing. This tool was driven by a 
8 m. P. motor mounted on an iron bracket built 
in the base of the machine. The motion of the 
motor shaft is transmitted to the tool by gears, 
thus doing away with all belts. The work done 
was turning a 54 inch steel shaft for a 200 k. w. 
dynamo, facing the ends, etc., the cut being very 
light, as the work was only preliminary. The 
average current consumption was 11.8 amperes, 
Hence the average power was 1.68 H. P. 

The iollowing tests were made in the erecting 
shop of the De La Vergne Refrigerating Machine 
Company, Port Morris, N. Y.: 


1. Planer.—A large planer, 120 inches between 
posts, by 108 inches high, by 22 feet bed was 
driven by a C. and C. motor of 15m. P. The 
voltage employed was supposed to be 220, but 
due to an incorrect station voltmeter the actual 
potential only averaged 190 volts on the morning 
of this test. The average current was found to 
be 20.08 amperes, which at 190 volts represents 
5.11 K. P. At the reversal from the cutting to 
the back stroke the current increased to 85 am- 
peres, equivalent to 21.65 H. P. The power le- 
quired during the cutting stroke was 4.76 H. P., 
while on the return stroke the average was 5.78 
H. P. 

2. Drill Press.—A drill press driven by a 5 
H. P. C.and O. motor was tested in the afternoon. 
The potential was raised before this test so that 
the average was 215 volts. The power required 
when driiling various size holes is shown in the 
following table: 


8. Corliss Cylinder Boxing Machine.—This 
tool was driven by a 10 H. P. C. and C. motor and 
was boring the brass boxes, 64 inches diameter, of 
the main shaft bearing of a large ice machine. 
The average current was 14,47 amperes, repre- 
senting 4.17 m. P. at 215 volts. 


In order to place the results in a more con- 
venient form the following table of average pow- 
ers was compiled : 


TESTS AT THE CROCKER-WHEELER FACTORY. 


The results obtained in these tests show that 
the power required to drive machine tools has 
been considerably overestimated, for it will be 
noted that with a large majority of the tools 
tested the motor was not more than one-half 
loaded, and in these cases it was seldom that the 
load equalled the full puwer of the motor even 
for an instant. In the case of the large planer, 
although the motor was overloaded 50 per cent. 
upon reversal of the bed, the average load was 
only one-third of the rated iull load. With th s 
machine, however, when the piece of work is 
very short, necessitating more rapid reversals, 
the average load will be much nearer the most 
economical output of the motor. 


( To be continued.) 


THE SUBSTITUTION OF ELECTRICITY 
FOR STEAM IN RAILWAY PRAC. 
TICE.” 


a mme 


BY DE. LOUIS DUNCAN. 


In an address delivered before thin Insti ute 
in June, 1892, Mr. Frank J. Sprague spoke of the 
coming development of electricity as supplied to 
railways, and outlined his views as to the direc- 
tion of this development. In the last three y: ars 
great extensions have been made in electrical 
transportation, and it seems well to review briefly 
the amount of these extensions and their direc- 
tion. In this paper I shall consider electric trac- 
tion as it stands at present, not the possibilities 
of the future, and will briefly take up the fol ow- 
ing questions: 

Int. Given a railroad system at present ope- 
rated by steam, will it pay to change entirely to 
electricity or to make a partial substitution, and 
how should the change be made ? 

2d. If entirely new lines are to be built, is it 
likely that it will pay to equip them electrically ? 
How should they be equipped ? 

8d. I will describe the equipment of the Balti- 
more and Ohio tunnel plant, and draw f om it 
what moral I can. 

There are two very distinct sides to the question 
of transportation, the passenger side and the 
freight side, and their requirements for good 
service are very different. First taking up the 
question of passenger travel, the receipts of 
road are increas:d by running trains at short 
intervals and at high speed<, and this is a con- 
dition peculiarly favorable to electricity. On 
an electric line short trains, equally distributed 
over the track, g.ve a greater station efficiency, 
and the lowest cost of equipment of both station 
and line. The cost of train service is somewhat 
greater, but is compensated by the saving in the 
other items, 

The cost of hauling a given number of pas. 
sengers between given points by steam is greatly 
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increased when the number of trains is increased, 
the efficiency is less, and the cost of equipment 
and of train service is greater. Wellington 
states that doubling the number of engines fora 
given traffic ivcreases the cost of transp rtation 
about 50 per cent. 

On the other haud, if you take up the question 
of freight traffic, the conditions of greatest 
economy are reached when tra ns of a maximum 
weight are hauled by a single locomotive. In 
attempting io carry on traffic of this kind by 
electrical locomotives operated from a central 
station we find that we are at a great disadvan- 
tage because of the irregular service necessitated 
by the fre ght traffic and the unequal distribu- 
tion of the load along the line. Suppose, for 
instance, that there were two stations supplying 
the line and that the traffic was uniformly is- 
tributed along it, then the capacity of each sta- 
tion would be one-half of the total req. ired 
capacity. Suppose, however, that the entire 
traffic was coucentrated in one train, then each 
station wou'd have to have a capacity equal to 
the total power required for hauling the entire 
traffic, as the train wou d be first supplied from 
one stat on and then from the other. The live 
also would ha e to have a capacity suitable for 
handling the total trafi:. If a number of heavy 
trains were used, and the traffic was irregul r 
aud liable to be congested at one point, as in the 
case of freight terv oe, then again the capacity 
of the st tion would have to be greater then that 
required to supply one-half o the normal trafic. 
If we were to decide to transmit the current toa 
longer distance and to supply al the track from 
one station, using transformer devices along the 
line, then the capacity of the station itself would 
only be that required for the normal treffic of 
the line, but the transformer devices would have 
to be sufficient to handle the max mum traffic of 
the section which the y+ upplied and would bave to 
be given a capacity great y in excess of the 
average load in order to supply this energy. We 
must distinctly bear in mind in considering the 
application of elestrici y to steam roa: s any de- 
parture from a uniform distribution of load along 
the line will increase both the cost of equipment 
and the cost of operat. on. 

The amount of freigbt transported per train 
mile has more than doubled and the exp nse bas 
decreased more than one-balf during the past 0 
years. The passengers per train mile, on the 
other hand, have decreased and the expenses 
have changed only a slight amount, notwitb- 
standing the greater economies that have been 
put in force in the iuterval. Passenger traffic 
has come in the direction in which electricity is 
the mos: economical for transport:tion; fr: ight 
traffic, on the other hand, bas gone in the direc- 
tion where electricity becomes most costly. 

Suppose, then, the question comes up before 
the managers of a road as to whether they are to 
equip their lines to be operated entirely by elec- 
tricity. It seems to me, as matters now stand, 
it will not pay trunk lines to change the metbod 
of operation for freight traffic, and the question 
to be considered would be the operating of the 
lines partly by steam and partly by electricity. 
Let us consider if it is possible to run the passen- 
ger service wholly or partly by electricity. Con- 
sidering a two track road doing a through as well 
as a local business, I think we can decide that 
unless the case be an exceptional one it will not 
pay to equip the main line electrically. Itis 
necessary that the through express service be 
continued, and that the freight service be con- 
tinued, and an attempt to operate the local trains 
with the through trains could not be successful 
if there was any considerable amount of through 
trafic. With a four track road the condition of 
affairs is somewhat different. If the road oper- 
ates between cities acting as terminal points for 
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all passenger traffic, as with some of the lines be- 
tween Boston and New York, then by equipping 
all four tracks it would be possible to rnn express 
service at short intervalson twoof the tracks and 
on the oth r two tracks to run freight and local 
trains. At present it would not pay to use elec- 
tric locomotives operated from a central station 
for the freight service, but the local service could 
be operated electrically, and as the speed of the 
local trains would be approximately equal to that 
of the freight, there need be no terious inter- 
ference with the traffic. We would then have 
express passenger service working under favor- 
able conditions—that is, with a number of trains 
evenly distributed,—a local service operated 
under similarly favorable conditions and with no 
interruption to the freight traffic. If the road, 
‘however, is to transport a considerable number 
of foreign cars, as, for example, the New York 
Central or the Pennsylvania Railroad, then the 
condition of affairs for express service would not 
be so favorable, and the question of the equip- 
ment of the tracks for express service would have 
to be carefully considered. As far as the branch 
lines go, whether it would pay to partially or 
wholly substitute electricity for steam depends 
upon the local conditions. A long branch with 
a small amount of local traffic it would not pay to 
equip, but ou a short branch with considerable 
passenger traffic and comparatively little freight 
traffic such equipment would p:y. I find that in 
1892 the total number of through passengers car- 
ried by the New York Central road was 284,650, 
while the number of local passengers was 21.978,- 
979. It will be seen that the through traffic is 
but a small percentage of the total number of 
passengers, and that the question of preserving 
the local traffic is of great importance. Now the 
greater part of this local traffic will in the next 
few years be tuken by the electric roads paralle - 
ing the steam roads unless some eftort is made 
either to control the electric roads or to give an 
equally good serv ce between adjacent towns. 
This latter is possible using the ordinary steam 
tracks only when the distances between towns 
are small and the amount of freight or through 
traffic is also small. 

There are certain kinds of local traffic which 
the steam roads must, to a large extent, lose, and 
which in the nature of things they cannot regain. 
In large cities baving a considerable suburban 
traffic the trolley roads, forming as they doa 
network of lines within the city and extending in 
every direction into the suburvs, offer advantages 
with which the steam roads cannot compete. In 
Philadelphia one of the large steam lines lost so 
much traffic that it has attempted to regain it by 
reducing prices and increasing the number of 
trains. In thiseffort it has partly succeeded, but 
at the cost of greater expense and decreased re- 
ceipts. To counterbalance this loss at central 
points, railroads may hope by the introduction 
of electricity to increase their earnings along the 
lines and on their branches. 

As to the nature of the equipment that will be 
required, it would depend on the work to be 
done and the branch that is to be equipped. In 
some cases it might be well to use single eleciric 
cars running on the steam tracks between towns 
and on the local tram lines in the towns. As the 
speed would be very different in the town and 
on the railroad line, and as the voltage could 
also be different, it would be well in this case to 
use a number of motors on the car, and to usea 
series parallel controller, he motors being in 
series for the town traffic. For instance, sup- 
pose we wish to run at a maximum speed of forty 
miles per hour between two t wns and it is 
econom cal to u e 1,000 volts on the li e, we could 
use the motorson the car, running them in paral- 
lel on the main line at a speed of forty miles per 
hour, while in town, with a voltage of 500, we 
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could run them in series at a speed of ten miles 
per hour. I can hardly imagine a case where 
the three-wire system could be economically 
used for such service on the steam lines. 

The condition of affairs in electric transporta- 
tion is at present curious. The trolley compa- 
nies by extending their lines are working from 
tramway tran-portation to through transporta- 
tion. They are attacking the problem by devel- 
opment from small motors to larger ones. The 
railroad companies start ng with the large units 
are coming down in the direction of the pre-ent 
trolley systems, as in the case of the Nantaaket 
Beach road, of the New York, New Haven and 
Hart or: Railroad Company. Perhaps iu the 
future they will meet and some stande rd electri- 
cal system will be adopted for the present ste m 
road. I think then that in tbe case taken up the 
policy of the road will be to equip tho e branches 
for which the conditions are favorable with a 
trolley, and run comparatively large motor cars 
capable of dr wing one or two ordinary pas en- 
ger or freight cars as trailers, using the present 
ste m service for tbeir freight traffic when neces- 
sary. Ths will allow the necessary through 
travel, will give the required local <ervice between 
towns and will not interfere with the freight 
traffic. 

As for the systems to be used for such service, 
I believe that ut the present moment the contin- 
nous current overhead troliey system is the only 
ove that can be selected wi h a certuinty of suc- 
cessful operation. It gives a mivimum compli- 
cation in the way of conveying the current to the 
cars, it allows a considerable range of speed with 
a comparatively high efficiency, and our experi- 
ence with it is such that successful op ration 
could be at once guaranteed. By using differeut 
voltages in the towns and on the line both high 
and low speeds can be obtained. If the line to 
be operated is very long it might be best to use 
rotary transformers at different sub-s'ai ns 
along it, the line being supplied by continuous 
currents from the sub-stations. In fact the three 
systems that are at present possible are—first, 
the ordinary direct current system; secoud,a 
system in which direct currents are used on the 
line and rotary transformers supplied by alter- 
nating currents are plac d along it, and third, a 
two or three phase system supplying rotary field 
motors on the cars. In the latter case it wou'd 
be well to employ different periods in the towns 
and on the lines. 

The second case which I wish to consider is 
that of roads built for an entirely new electrical 
equipment, such, for instance, ss the elevated 
rosds in Chicago and the underground rapid 
transit road in New York, or the proposed Wash- 
ington-Baltimore Boulevard Line. In most of 
these cases the traffic is al ust ent rely a pas- 
s nger traffic, and the conditions are especially 
favorable for the operation of electricity. Taking 
first the case of ihe New York underground road, 
there will probably be required about 150 trains 
for local service, each train having five ordinary 
cars and a motorcar. For the express service 
there would be about twenty-five tra ns of, say, 
four ordinary cars with a motor car. For this it 
would probably be best to use the direct current 
three-wire system, one of the cars on tke train 
being equipped with motors and acting as a loco- 
motive. With four motors on a car the system 
would be efficient at all practical speeds, and if 
desired a large part of the energy could be 
thrown back on the line when the cars are being 
stopped. In the case of the local trains a simple 
calculation will show thatav ry smail part of the 
total energy expended is used in overcoming the 
track resistance, while a very conside:able part 
is employed in accelerat ng the train and after- 
wards wasted by braking. I have calculated the 
amount of energy which can be practically saved 
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under the conditions of local and express traffic 
on the New York underground road, and find 
that with motors of ordinary efficiency about 45 
per cent. can be returned. If storage batteries 
are used in connection with the central stations, 
the batteries being located along the line, a uni- 
form load can be thrown on the stations, and 
their capacity may be reduced to almost one-half 
as compared with a system in which the energy 
is not returned, thus greatly decreasing both the 
expense of installation and of operation. As itis 
possible at present to obtain batteries with a 
rapi | discharge rate at very reasonab'e prices, 
and with a guarantee for repairs that places them 
well within the limit of commercial calculations, 
a system of this: kiud offers some advantages over 
any other system that could be applied to the 
op ‘ration of the underground road. An alter- 
nating current would hardly be economical for 
this work, as it precludes the possibility of re- 
turning the energy to the line, and as the variable 
speed required mak s it uneconomical as com- 
pared with the direct current system using, say, 
four motors with series parallel control. In the 
case above cited shunt motors would be used, 
and it would be possible to get a contact with the 
line that could not under any circumstances be 
broken. ‘The case of the elevated roads is very 
similar to the one I have cited, except that in ex- 
isting structures shorter trains would be used, 
and the cost of equipment for a given number of 
cars would be somewhat greater. 

The last subject which I wish to take up is the 
electric plant for the Belt Line tunnel of the 
Baltimore and Ohio Railroad. 

The immense locomotive for the Belt Line 
tunnel is the first instance of the direct displace- 
ment of steam by electricity, and the line over 
which it is to be operated is the first through 
steam line to be equipped electrically. Speeds 
of 60 miles per hour are to be used for the cars 
outside of the city limits, and within the city 
limits ordinary speed is to be employed. In this 
case there is no qnestion of economy in the em- 
ployment of the electric locomotives, as, the 
p'ant adds considerably to the cost of operating 
the road. The Belt Lino tunnel runs beneath 
the city of Baltimore for a distance of one and 
one-quarter miles, then to the outskirts of town, 
through open cuts and short tunnels. There is 
a grade of .8 of one per cent. over almost the 
entire length of the tunnel proper, while one- 
half mile beyond it there is a grade of one and 
one-half per cent. Being in the middle of the 
town it would have been difficult to provide a 
satisfactory ventilating plant even supposing 
that ventilating plants had been successful in 
other localities, which is not the case. The man- 
agers of the Baltimore and Ohio Railroad Com- 
pany wished to provide a satisfactory service 
and considered a number of plans for drawing 
their trains through the tunnel without the an- 
noyance due tosmoke and gases. After care- 
ful consideration they concluded that electricity 
was the most satisfactory means to accomplish 
this. 

In this paper I have not indulged in prophecy, 
nor have I imagined any apparatus or equipment 
which cannot be bought in the open market. 
But to me it seems that the present is a crisis in 
the bistory of railroading. Up tothe present 
the steam roads have ignored the competition of 
electric roads or they have fought them. To-day 
they cannot afford to do either. In a few years 
electric roads will have absorbed practically all 
of the local traffic and will begin to cut into 
through transportation. The steam roads can- 
not afford this, their only safety is to make of 
electricity an ally instead of an enemy, and this 
before it is too late. 

The conclusions that I finally reach are these : 

1st. The tendency of passenger transportation 
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on the steam lines has been in the direction of 
the greatest electrical economy, while the tend- 
ency of the freight transportation has been in 
the direction of the least electrical economy. 

2d. It will not pay any through line with con- 
siderable traffic, having two tracks, to equip 
their main tracks vlectrically. 

8d. With four track roads, it will pay to equip 
all of the tracks el: ctrically unless a considerable 
portion of ibe business is through passenger 
traffic. 

4th. It will pay a'l the larger roads either to 
equip a number of their brauch lines electrically 
or to control competing electric lines. 

5th. In order to remain on a dividend paying 
basis it is imperative that mo-t of the two track 
lines e.ther build additional tracks or control 
the electric roads that parallel them. 

6th. Believing that ultimately all of the traffic 
will be done by electricity, it is impt rative that 
the managers of steam roads keep constantly in 
touch with electrical progress. 
(Zo be continued. ) 


NOTES ON THE RECONSTRUCTION OF 
A SMALL CENTRALSTATION PLANT.” 


BY FRANKLIN L. POPE. 


The financial condition of the smaller central 
station electric lighting plants throughout the 
country is at the present time by no means satis- 
factory, and in too mavy instances cannot even 
be truthfully said to be encouraging. A survey 
of the field shows that very few such plants 
located in towns having less than 10,000 inhabi- 
tants are earning more moncy than is necessary 
to meet their operating expenses and to provide 
for indispensable curr. nt repairs. In the Siate 
of Massachusetts, in which the operations of all 
electric lighting companies are by law made a 
matter of public record, it appears from the 
latest reports that the aggregate liabilities of the 
fifty-seven companies operating in that State, in- 
cluding stocks, bonds and floati g indebtedness, 
amounted on June 80, 1894, in round numbers to 
$14,000,000, nearly all of which stands charged 
to construction account. The net earnings for 
the preceding year were $1,000,000, or about 7.1 
per cent. on the total investment: a sum obvi- 
ously quite ivsuffic-ent to provide for deprecia- 
tion and at the same time pay a fair dividend on 
the capital which has gone into the business. But 
if half a dozen of the larger plants. in cities like 
Boston, Lowell, Worcester, Springfield, Lynn 
and Fall River, were excluded from the list, the 
showing for the smaller plants would be even far 
worse than it now appears. 

Many of these small plants were started at an 


earlier day than could have been justified by any 


reasonable estimate of the business then in 
sight, and now find themselves hampered by in- 
cunvenient buildings, and wth unsuitable 
machinery bought at high prices, and encum- 
bered with defective business methods which ex- 
perience has shown to be wholly inconsistent 
with the dictates of good judgment. 

With the owners of many of these plants it 
has become a very serious question whether the 
easiest way out of the dilemma which confronts 
them may not be to relegate the entire plant to 
the junk-shop and the scrap-pile, and commence 
over again with new buildings, modern machin- 
ery and improved methods of admin stration. 
When the necessary capital is readily forthcom- 
ing, there can be no doubt that this would often 
be the wisest course of procedure, but for obvi- 
ous reasons, it is one which is not always, nor 
even usually practicable. The alternative is to 
remodel the existing plant, bringing it as nearly 
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as may be into accordance with the best modern 
prao ice, and utilizing as far as possible the old 
material, a course which at least has the merit of 
avoiding an undue expansion of the construction 
account, in most cases already +ufficiently bur- 
densome. 

Having been called upon during the past year 
to advise the owners of a plant of the character 
above referred to, in reference to certain changes 
which had been suggested as desirable, and hav- 
ing afterwards been employed in a professional 
capacity to design the work and superintend its 
execution, I have thought that some account of 
what we undertook todo and how we did it 
might not be without interest 10 the members of 
the Institute. 

The Great Barrington (Mass.) Electric Light 
Company was organized and commenced busi- 
ness in 1888. The population of the district in- 
tended to be served was about 3,000, and moat of 
the expected consumers we e located within 
2,000 f et of the point decided upon for the 
station. This was built of wood in the most in- 
expensive manner possible, and was placed along- 
side the railroad for convenience in receiving 
coal, although at the same time the danger from 
fire was materially increased. The original out- 
fit was n Edison 3-wire, equipped with a pair of 
250-light 110 volt dynamos, and the company 
commenced business with 281 lights on contract 
at $10 per year each, wiring free. The center of 
distribution was 1,800 feet from the station, 
necessitating over a ton of copper in the fe ders 
slone. Generally speaking, the pl nt was well 
laid out, and well built as things w nt in thoee 
days. The two dynamos were belted to a single 
80 m. P. Armington & Sims engine. The original 
cost of the plant was about #16,000. The folluw- 
ing year a Schuyler arc plant for street-lighting 
was added, carrying 35 arcs, nominally of 1,500 
o. P., which was run from the same engine and 
boiler. In 1890, the plant was considerably en- 
larged by the addit on of a s cond arc machine, 
a Westinghouse 500-light alternator, and a second 
engine and boiler of the same capacity as the 
first. An 80 x. w. Westinghouse dynamo of 
more modern type was afterwards substituted for 
the orig nal one. 


Upon examining the plant last year, I found 
the Edison machines carrying on Saturday even- 
ings a maximum load of some 450 lights, while 
three evenings in the week (with the stores 
closed) it fell to perhaps half that amount. The 
two Schuyler machines, with an aggregate capac- 
ity of 55 to 60 lights, were carrying about 33 to 40 
or an equivalent of that amount, while the West- 
inghouse machine was seldom as much as half- 
loaded, carrying a maximum o: possib:y 500 
lights during three or four months of the sum- 
mer season, and not much more than one-fourth 
that amount the remainder of the year. Neces- 
sarily, with so many dynamos ot different types, 
and with such a variable, yet small average out- 
put, the consumption of coal was excessive as 
compared with the light delivered and paid for. 

The street lines, according to the usual prac- 
tice, were of No. 6 B. & S. weather-proof wire; 
the poles were of cedar of good size and fitted 
with pine or spruce cross-arms, with common 
green glass insulators set upon wooden pins. In 
consequence of a silly prejudice, which had Leen 
fomented amonget the citizens by interested 
parties against permitting poles to be set in the 
streets, the wires, in a very great number of in- 
stances, had been attached, by cross-arms or 
brackets, to the trunks of the imme se elm 
trees with which the streets of the town were 
shaded, a practice which occasioned an enormous 
loss of current every wet n ght as well as much 
irregularity in the performance of the lights, The 
effect on the trees was by no means salutary, 
while the appearance was as much worse than 
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that of poles in the streets as could possibly be 
imagined. 

The village of Great Barrington extends for 
the most part along a single broad thorou: hfare 
for a dstance of ne-rly three miles, and the 
street-lighting circu'ts are consequently very 
straggling. The 1,500 o. P. lamps, which were 
suspended at intervals of 800 to 1,000 feet, were 
actually of very little service in illuminating the 
densely : haded streets. 

After a careful consideration of the situation, 
keeping in view the greatest po-sible reduction of 
present and future operating expenses, it was de- 
termined the wisest course to pursue would be 
to consoli ate th whole service so that it could 
be suppli d by one dynamo in place of five un- 
derloaded ones. Iu pursuance of this plan it was 
decided to adopt the two-phase alternat ng sys 
tem, at a Maximum prersure of 2,100 volts in the 
primaries, and 105 v. l a iu the s condaries, with 
a frequency sufficiently low to permit the advan- 
tageous use of induction motors if required. It 
was furthermore decided to abandon the steam 
plant and to make arrangements to utilize some 
one of the excellent water-powers which were 
avail ble within practicable distances. Undir 
ordinary circumstances, I should have hesitated 
to recommend the subst tution of water-power 
for steam as the sole source of power for the op. 
eration of an electric lighting plant. W. ter- 
power is an invaluable auxiliary, and when con- 
veniently ava:lable for use in conjunction with 
steam, may often be made to save a very lage 
coa)-bill in the course of a year. On the other 
hand, the excessive fluctuations to which it is 
subject—which are scurcely realized by those but 
casually acquainted with the sul.ject—render it in 
most cases a very uncertain reliance for a busi- 
ness which is cumpelled to go on, perforce, every 
night in the year, and which cannot suspend op- 
erations, as an ordipary manufa tory does, if 
worse Gomes to worst, fer a week or two at a time. 
Even a water-privilege which, during ten months 
of the year, furnishes twice as much power as is 
needed, and even more, may be expected to fall 
off during one of the extraordinarily dry 
seasons, which occur at intervals of from fise to 
ten years, to one-third its usual amount. In such 
a case an electric plant solely dependent upon 
water-power would find itself in a most unde- 
sirable predicament 

In the present instance, the choice of a water- 
privilege finally reduc d itself to two sites. one 

n the town itself, within hilf a mile of the 
center of consumpti n. and the other at Gien- 
d ıle village, s ven mi es distant, both situated on 
the Housatonic River. The privilege first men- 
tioned being already occuped by a woollen 
factory, ouly the sur:lus water was available, 
but th s was known to be qu te sufficient for the 
requir ments of th: electric company at leart 
niue months in each year, leaving three months 
to be run by steam. It bad the advantage of 
being close at hand, and was capable of being 
fitted up at a moderate cost. As to the Glendale 
privilege, it was nec: ssary to be very sure that 
the lowest water of a dry summer would give all 
the power required to run the plant without the 
aid of steam. Havi g invariably found the 
value of a water-power to be greatly exaggerated, 
not only in popular estimation, but in the opin- 
ion of its owners, the matter was investi 
with much care. From the official State map of 
Massachusetts, it was ascertained that the area of 
the drainage basin of the Housatonic above the 
Glendale dam was 260 square miles. J. T. Fan- 
ning. a leading authority, from an extended 
examination of he recorded observations 
on the rainfall and flow of the New England 
rivere, reaches the conclusion that a » ater - ahed 
of the area mentioned may be estimated to yield 
the quantities of water given below : 


Cubic Feet of Water per Second per Square Mile. 
Minimum (15 days of least summer flow). 0.5 
Mean (120 days, usually July to Oct. inclusive).... 090 
Maximum (flood volume)............. cece cc eeee eres 93.00 

It will be noticed that the flow in extreme dry 
weather is less than one-third of th..t which may 
be depended upon through the remainder of the 
year. 


(Zo be continued. ) 
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LIST OF MEMBERS AND GUESTS ATTENDING THE 
NIAGARA MEETING. 


Elizabeth, N. J.—Ralph W. Pope, Frank J. Pope. 

Hackensack, N. J.—W. J. Hamilton, Jr. 

Boston, Mass.—William Brophy, Elihu Thomson, Geo. 
W. Davenport, E. N. Sanderson, Geo. W. Blodgett, A. V. 
Garratt. 

New York—George F. Archer, Dr. F. B. Crocker, George 
H. Winkler, Jr., Dr. Walter Lobach, Prof. W. A. Anthony, 
Dr. and Mrs. M. I. Pupin, Mr. and Mrs. Horatio A. Foster, 
Dr. 8. S. Wheeler, Gano 8. Dunn. Max Osterberg. Miss D. 
Osterberg, James Burke, Mr. and Mrs. Nelson W. Perry, 
Miss Perry, Percival R. Moses, H. Hobart Porter, Jr., Dr. 
Chas. E. Emery, A. D. Chandler, Alfred Ely, Ralph Mc- 
Neill, Frank Bourne. Wm. J. Hammer. R. Pfund, Wm. B. 
Lester, Chas. A. Tinker, H. M. Swetland, Joseph Wetzler, 
Prof. C. F. Chandler, J. W. Gilmore, Harry Alexander, Mr. 
and Mrs. F. Torchio, Miss Alexander, H. Ward Leonard, 
John L. Kebler, Frank Brewer, H. A. Craigin, C. P. Poole, 
W. D. Weaver, Jules Usher, Stephen L Coles, R MCA. 
Lloyd. 

Brooklyn, N. T.— Alex. F. Ormsbee, Mr. and Mrs. H. D. 
Bayne, M. E. Bayne, W. D. Bayne, Miss E. Fraser, Miss G. 
Fraser, H. M. Davis, A. H Ackermann, A. B. See. 

Rochester, N. F. - Mr. nd Mrs. George A. Redman, D. 
DeLancey. 

Baltimore, Md.—Dr. Louis Duncan, J. G. White, W. 8. 
Symington. 

Philadelphia—Carl Hering, C. J. Keed, Chas. P. Perot, 
L. Knowles Perot, Walter E. Harrington, Peter Wright, 
Coleman Sellers, Wm. C. L. Eglin, Mr. and Mrs. Herbert 
Lloyd, Miss E. Gumming, Miss Maud Nobles. 

Avon, N. Y.—Chas. S. Bradley. 

Jersey City, N. J —Mrs. H.R. Wemple, W. J. A. Boucher, 
Mr. and Mrs W. W. Ker. 

Kingston, Jamaica—Horace 8. L. Verley. 

Schenectady, N. Y.—Chas. P. Steinmetz, Harold Harkin- 
son, E. J. Berg, Eskie Berg, H. G. Reist, T. D. Boyles, W. 
L. R. Emmet, E. W. Rice, Jr. 

Madison, Wis.—Prof. and Mrs. J. E. Davies, 8. B. For- 
tenbaugh 

Rutherford, N. J.— Walter M. Petty. 

Pittsfield, Maas.—J. D. E. Duncan. 

Pittsburg, Pa.—Alex. Jay Wurts, L. B. Stillwell, Chas. 
F. Scott, E H. Heinrichs, G. H. Winslow, Chas. I. Young, 
G. H. Blaxter, L. E. Imlay, W. H. Dunlap. 

Rhode Island—v. L. Goff. 

Halifax, Pa.—A. Fortenbaugh, C. W. Ryan. 

Chicago—B. J. Arnold, A. V. Abbott, C. Thordarsen, 
Fred DeLand, M. E. Rothschild, Maurice Coster, Geo. P. 
Wisdom. 

Lincoln, Neb.—Prof. R. B. Owens. 

Ann arbor, Mich.—denry 8. Carhart. 

Newark, N. J.—Harry D. Reed, Edw. A. Colby, J. Martin. 

Bridgeport, Conn —Leonard Waldo. 

Hamilton, O.—J. B. Cornell, Jr., Mr. and Mra. C. L. Cor- 
nell. 

- Passaic, N. J.—-James 8. Alden. 

Columbus, O.— A. M. Bleile. Th. C. Dunlap, C. C. Collins, 
Prof. B. F. Thomas, R. D. McCarter, Jr., F. C. Caldwell. 

Champlain, III.—B. V. Swenson. 

Ithaca, N. T.— James Lyman, Chas. B. Hewitt, B. 8. 
Lamphear, Prof. A. Macfarlane. 

London, Ont.— Mr. and Mrs. Chas. B. Hunt. 

Buffalo, N. T. -A B. Weaver, Frank C. Perkins, F. C. 
Busch, M. Foltz, Henry d. Stott. J. W. Tillinghast, E. F. 
Willams, G. C. Wolverton, 1hos. H. Feary, Charles Plumb, 
C. R. Huntley, H. Foltz. . 

New Orleans—Chas. K. Huguel. 

Hoboken, N. J.—George W. Colles, Jr. 

Wilmington, Del.—C. R. Van Trump, Jobn L. Hall. 

Trenton, N. JI.—Wm. Elmer, dr. 

Toronto. Ont.—T. R. Rosebrugh, E. B. Merrill, W. M. 
Ruthertord. 

Brattleboro, Vt.—W. G. Fuler, F. Taft. 

Erie, Pa.—D. N. McBrier, Bert W. Douglas. 

Rochester, Pa.—O. B. Shallenberger, H. B. Shallen- 
berger, T. H. Yawker. 

Syracuse, N. Y.—8. R. Gifford. 

Fort Wayne, Ind.—F. 8. Hunting. 

Bridgeton, N. J.—Oberlin Smith, 

Niagara Falls—P. M. Lincoln, W. A. Brackenridge, C. C. 
Burr, J. W. Rogers. J. R. Haskin. 5 

Berlin, Ont.—E. Carl Breithaupt. 

Utica, N. Y.—W. W. Nicholson. 

Kansas City, Mo.— Edwin R. Weeks, Miss Ruth Weeks. 

Springfeld, Mass.—H. 8. Anderson. 

Milwaukee, Wis.--Robert B. Mann. 

Marietta, O.—John C. Shedd. 

Stowe, Vt.—F. M. Pike. 

Jamestown, N. Y.—Mr. and Mrs. C. E. Gifford. 

Ovid, N. Y.—John Waring. 

Ottawa, Ont.—A. A. Dion. 

Detroit-—James F. Cummings. 


Memphis, Tenn.—H. B. Sweet. 
Deca ur, Ih.-—E. P. Coleman. 
peer Pa—Prof. R. A. Fessenden, Mrs. Cecil P. 
oole. 
Vienna--J. Jordan. 
Hartford, Conn.— William L. Robb. 
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Bill of Complaint in the Suit of P. D. and J. 

_ ©, Armour vs. New York Guaranty and 
Indemnity Company in the Tacoma 
Railway Oase. 


P. D. Armour, Jr., and J. O. Armour, who aver them- 
selves to be citizens of the United States and the 8 ate of 
IIlinoi-, bring this their petition and show to the court as 
follows: 

1. The plaintiffs are stockholders in the Tacoma Rail- 
way and Motor Company, one of the defendants above 
named, same being a corporation organized and existing 
under the laws: f the State of Washington, each of your 
petitioners ownlng in his own right 200 shares of the 
stock in the said company. 

2 The complainant above named, with the New York 
Guaranty and Indemnity Company, a company existing 
under and by virtue of the laws of the State of New York, 
has caused the above entitled action in this court to fore- 
close a certain mortgage alleged to bave been made by 
the Tacoma Railway and Motor Company to said com- 
plainant, as trustee, on all the property, rights and fran- 
chises of said Tacoma Railway and Motor Company, in the 
State of Washington, to secure a certain issue of bonds of 
said Tacoma Railway and Motor Company now outstand- 
ing and alleged in,their bill of complaint in said action, to 
the amount ot $1,850,000. 

3. That this said mortgage and bonds which it secures 
were executed by the said Tacoma Rallway and Motor 
Company, as petitioners are informed and believed and 80 
allege, pursuant to an agreement entered in: o between a 
80-called syndicate, represented by one H. L. Achilles and 
E. N. Costello and said Tacoma Railway and Motor Com- 
pany, the terms and conditions of which were as follows: 
The said Tacoma Railway and Motor Company was to 
create a mor.gage of $1,500,000, and to issue bonds in a 
like sum, to be secured by said mortgage, said bonds to be 
1,600 1u number anu o. the denomination of $1,000 each ; 
$25,000 of the face value of the said bonds were to remain 
in the treasury of said company for future use for exten- 
sions and betterments, to be issued as such betterments 
and extensions took place; $910,000 face value of said bonds 
to be delivered to the said syndi: ate at the rate of eighty. 
five cents on the dollar, said syndicate to receive in addi- 
tion to said bonds a bo.uus of vic, ooo shares of stock of 
said Tacoma Railway ad Motor Company. As a condition 
sine qua nonto the making of said agreement by said 
syndicate, the Tacoma Kailway and Motor Company was 
to purchase the Tacoma and Steilacoom Railway at a 
price of $353,000, $300,000 payable in bonds of the Tacoma 
Railway and Motor Company and $50,000 in stock of said 
company. As a part of the purchase price of said oom- 
pany, it was agreed that all the property, rights and fran- 
Chises, including real estate of the Tacoma and Steila- 
coom Railway, free from encumbrance, should be trans- 
ferred to the Tacoma Railway and Motor Company, and 
that the Northwest Thomson-Houston Elect: ic Company 
should replace, at its own cost, the present electric motors 
of the said Tacoma and Steilacoom Railway Company, 
with others of latest design, the capacity ef such motors 
on each car to be jointly 60 horse power, and to nine cars 
then in use on said Tacoma and Steilacoom Railway new 
trucks, and to pay the cost of rebuilding the cars then in 
use on said 10ad ; also that tue said Nor. hwest Thomson- 
Houston Electric Company should build at its own cost and 
expense, as à part of said railway, a spur line from a 
point near the center of section 10 in Pierce County, 

Washington, to some point on Puget Sound, the length of 
said spur to be one and three quarter miles; also that the 
Northwest Thomson-Houston Electric Company should 
exchange the then three to horse power railway gener- 
ators in use in said railway for one 870 horse power geo- 
erator, the lacuma Railway and Motor Company to pay 
the differe..ce in cost, amounting to $2,767.00, also that 
the Northwest Tuomson-Houston Electric Company 
sbould take back the present steam engine used by the 
Tacoma and Steilacoom Railway Company, and allow the 
Tacoma Railway and Motor Company $8,500.00 for same. 

4. That all of the bonds represented by complainant in 
this action and secured by mortgage, now attempted to be 
foreclosed, were issued under and pursuant to the agree- 
ment hereinbefore set out, and were issued to the said 
Northwest Thomson-Houston Electric oompany, and are 
now held snd owned by said Northwest Thomson- Houston 
Electric Company, or to its successors or assigns, and as 
such are held by the successors and assigns of said com- 
pany, are held by persons and corporations having full, 
complete notice of the infirmities attending the exe- 
cution and issuing of said bonds and mortgages as herein- 
before set out. 

5. That the said agreement and the bonds and mortgage 
issued, executed and delivered pursuant io it were and 
are fraudulent and void, and ineffective to charge to the 
said Tacoma Railway and Motor Company, because of the 
following facts: 
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(a) The agreement entered into with the so called syn- 
dicate was so entered into pursuant to fraudulent and 
corrupt conspiracy and agreement between one Paul 
Schulze, the then president of the Tacoma Railway and 
Motor Company, and the officers and agents of the said 
Northwest Thomson-Houston Electric Company for the 
benefit of the last named company, and to enable the last 
named company to acquire and negotiate bonds of said 
Tacoma Railway and Motor Company for much less than 
their nominal face value and much less than their actual 
value, and to secure the payment of same by mortgage of 
all property, rights and franchises of sald Tacoma Railway 
and Motor Company. The said Paul Schulze, prior to the 
execution and delivery of said bonds and mortgages, act- 
ing corruptly and in collusion with the said Northwest 
Thomson-Houston Electric Company, falsely represented 
that said H. L. Achilles and E. N. Costello were agents 
and representatives of the syndicate to deal with the 
company and to furnish the moneys then needed by it, 
am unting to $600,000, when in truth and in fact the said 
Achilles and Costello were not agents or representatives of 
any syndicate, but were figureheads, not representing 
sny one, but permitted the said Schulze to use their 
names as a friendlv act to him, and the said dealings were 
wholly with said Paul Schulze himself, he being the sole 
and only representative of the syndicate and acting in 
that capacity as the agent of the Nor. hwest Thomson- 
Houston Electric Company, all of which was unknown to 
the said Tacoma Railway and Motor Company, or its 
Board of Direct rs, except the suid Schulze ; and the said 
Schulze atthe same time acted as the president of the 
Tacoma Rallway and Motor Company and as one of its 
directors in the making of the contract with the said syn- 
dicate. The said Schulze further represented to the Board 
of Directors of the Tacoma Railway and Motor Company 
that its financial condition was desperate, and that the 
acceptance of the proposition of the said syndicate was 
necessary to save the said company from bankruptcy, and 
that the said proposition was fair and just, and advanta- 
geous to ı he company, and that the properties of the said 
Tacoma and Steilacoom Rallway Company were worth 
the sum for which it was proposed to purchase the same; 
which said representations were false, in that the said 
d al was essential to save the said company from bank- 
ruptcy, but money could have been raised to save the 
company without the extraordinary sacrifices involved in 
the proposition of the so-called syndicate, and in hat the 
properties of the Tacoma and Steilacoom Railway Com- 
pany were not worth the sum of $850,000, or any sum in 
excess of $60,000; and the said proposition was not an ad- 
vantageous one for the said Tacoma Railway and Motor 
Company, but in fact amounted to a gacrifice of the bonds 
of said company for about 50centson the dollar of their 
f -ce value, and amounted to giving to the said Northwest 
Thomson-Houston Electric Company a bonusof the otuck 
of the said Tacoma Railway and Motor Company to the 
amount of $141,090. 

(d) That the debt created by the said agreement and by 
the execution and d livery of the said bonds and mortgage 
exceeded the indebtedness permitted by the by-laws of 
the said Tacoma Railway and Motor Company, in that 
said ludeb edness was limited by said by-laws to $45,000 
per mile of double track electric railway, to $80,000 per 
mile of sin le track electric railway, to $100,000 per mile 
of single track cable rallway, to $150,000 per mile of doubie 
track cable ratiway, $10,000 per mile of single track horse 
or stea n motor railway, +15,000 per mile of double track 
horse or steam motor railway, and that the mileage of 
Baid Tacoma Railway and Motor Company at that time 
was as follows: 1.65 miles single cable, 5.9u miles double 
track electric, 1.26 miles single track electric railway, 
and that the mileage of said company was increased by 
the purchase of said Tacoma and Steilacoom Railway 
property only to the extent of about twelve miles of single 
track electric railway, and the total indebtedness author- 
ized and created by said lines under and by the by-laws 
was only the sum of 21, 155, 000. That the said by-laws and 
limitations therein and thereby placed upon the ri, ht of 
said Tacoma Railway and Motor Company to Ci eate 
au indebtedness was well known to said Northwest 
Thomson-Houston Electric Compauy and to its officers 
and agents at the time of entering intu the said agree- 
ment and the execution and delivery of sald mortgage 
and bond and tue making of the mortgage. 

(o) That under and by virtue of the Coustitutioa of the 
State of Washington co. porations organized under its 
laws and in said State are forbidden to issue any bonds or 
other obligations except for money or property received 
or labor done, and are forcidden to issue stock except to 
bona fide subscribers therefor or to their assigns, and all 
fictitious increase of stock or Indebtedness s declared void. 
That under and by virtue of said agreement a fictitious 
issue of stock to the amount Of $111,000 was made and the 
stock was delivered to the said Northwest Thomson- 
Houston Electric Company under and in pursuance of said 
agreement, and that the bonds of the Tacoma Railway 
and Motor Company, under and in pursuance of said Agr e- 
ment, to the amount of $1,2 0,000, were executed and de- 
live ed to the said Northwest Thomson-Houston E.ec- 
tric Company, and that the said Tacoma Ra lway and 
Motor Company received therefor money and property to 
about the value of $800,000. That the said transaction con- 
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stituted a fraud on the Constitution of the State of Wash- 
ington and the laws thereof, and the bonds and stocks 
issued pursuant thereto were and are absolutely void and 
of no effect and constitute no just or valid charge against 
the Tacoma Railway and Motor Company. 

6. That the said Northwest Thomson-Houston Elec- 
tric Company subsequent to the said transaction consoli- 

dated its organization and its property with the General 
Electric Company, a corporation, as your petitioners are 
informed and believe. organized under and by virtue of 
the laws of the State of Massachusetts, and the said bonds 
and stock are now held and owned by one or the other of 
said companies, but a portion of said bonds has been 
p'edged by said companies as collateral - ecurity for a loan 
or loans of money made to them, but the holders of said 
collateral bonds have and are chargeable with notice cf 
all the infirmities connected with their issue and delivery. 
That the bonds or stock delivered as heretofore alleged 
and by virtue of the same said companies bad representa- 
tion since the said issue on the Board f Directors of the 
Tacoma Railway and Motor Company, and the gam con- 
stitutes a valid charge in favor of the said Tacoma Rall- 
way and Motor Company against the Northwest 
Thomson-Houston Electric Company and the General 
Electr c Company for the face value of said stock, and the 
Tacoma Railway and Motor Company is entitled to an 
equitable offset to the amount of sald bonds, to wit, $141,- 
000, against a recovery on the bonds now held by said 
companies or either of them. 

7. That neither the syndicate represent d by the said 
H. L. Achilles and E. N. Costello, nor the said Northwest 
Thomson-Ho' ston Electric Company, have complied with 
the terms and conditions of the said agreement concern- 
ing exchange of machinery, repairs of cars and building 
of additional track, and that the said Paul Schulze, fraud- 
ulently and collusively with the Northwest 17 homson - 
Houston Electric Company, has undertaken to release 
them from the obligations to comply with the said terms 
and conditions and without requiring any consideration 
whatever from them tothe Tacoma Railway and Motor 
Compar y for suh release, and that the said action cor- 
stitu’es a fraud on the Tacoma Ratlway and Motor Com- 
pany, perpetrated collusively between the said Paul 
Schulze and the Northwest Thomson-Houston Electric 
Company, and that the said Tacoma Railway and Motor 
Company has been damaged in the sum of 875,000 by fail- 
ure to carry out the terms and conditions of said agree- 
ment as aforesaid, and that the sald sum constitutes an 
equitable offs t against any bonds held by said Northwest 
Thomson-Houston Electric Company or said General Elec- 
tric Company. 

8. That immediately after entering into the agreement 
with the s-called syndicate and the execution of said 
bonds and mortgage. 1,250 of said bonds, amounting to 
$1,250, 00. were delivered aud passed from the hands of the 
Tacoma Railway and Motor Company. That it was pro- 
vided and agreed in the mortgage executed to secure said 
issue of bonds that the remaining 260 of the bonds, 
amounting to $250.000, should not be delivered out of its 
hands or the hands of it- trustee except for paving cr for 
building addittonal tracks and equipping th same, or for 
the purpose of additional equipment for the track already 
built, or for the purchase of additioral ro ling stock, or 
for making other ex ensions or additions tothe property 
of the Tacoma Rallway and Motor Company; yet petition- 
ers alle e that within one year thereafter an additional 
sum Of 1100. 000 of said bonds was delivered to said North- 
west Thomson-Houston Electric Company or its succer- 
sor the Gene al Elcctric Company, without ary additional 
paving having be n made, without any additional rolling 
stock having been bought, or any other extensiors having 
been built or a y additions having been made to the prop- 
erty of the said Tacoma Railway and Motor Company, all 
of which was well known tothe corporations receiving 
the additional issue of bonds, and with the knowledge on 
the part of sald corporations that the said issue was not 
only in violation of the terms of satd mortgage secur ng 
the bonds, but was in violation of the by-laws of the Ta- 
coma Railway and Motor Company ; and petitioners now 
aver that the said bonds are now held by the satd General 
Electric Company, and they aver on information and be- 
lief that the same were delivered without any considera- 
tion pas-ing to the Tacoma Railway and Motor Company 
for them, but what: ver consideration passed was passed 
to the said Paul Schulze as an individual, and all with the 
k: owledge of said Northwest Thomson-Houston Electric 
Company ad the General Electric Company. 

9. Petitioners allege that by reason of the facts afore- 
said the Tacoma Railway and Motor Company has an 
equitabl: offset against the said Northwest Thomson- 
Houston E ectric Company and the General Electric Com- 
pan: and their successors and assi ns with know edge to 
the amount of $745,000, and that the amount due on said 
bonds ought in equity and good conscience to be reduced 
by said sum; and if the facts as aforesaid were properly 
pleaded in this action in this court and shown to this court 
by proof, said issue of bonds will be reduced by said sum 
of $746,000. 

10. That all of said transactions took place without the 
knowledge or consent, cr procurement, or acquiescence of 
your petitioners as stockholders in said company, and that 
it was only within the last few weeks that your petition- 


— — — 


ers became acquainted with the facts aforesaid and with 
the infirmities attendant upon the execution and delivery 
of said bonds and mortgages. 

That your petitioners have applied to the Board of Di- 
rectors of the Tacoma Ratlway and Motor Company and to 
the stockholders of the said Tacoma Railway and Motor 
Company at a meeting of th? said atockbolders o defend 
against the foreclosure of said mortgage and for the ren- 
dition of judgment upon the bonds aforesaid upon the 
grounds hereinbefore set forth, and have urged upon the 
board of said directors and said stockholders’ meeting 
that thev set up the facts aforesa'd, both defensively and 
by cross bill, for the purpose of con-erving the rights of 
said Tacoma Railway and Motor Company and its stock- 
holders in the premises, but that both said board and said 
stockholders’ mee ing d clin det do so except partially, 
to wit, to the xtent of alleging that in maki’ g said deal 
with the sc-called syndicate the said Schulze acted col- 
lusive y with the said Northwest Thomson-Houston Elec- 
tric Company: but your petitioners all-ge that whether 
it be true or not the said Schu ze perpetrated a fraud upon 
the com any in the respec aforenamed. and that the act 
of the said company in creating so large an indebted: ess 
—larger than p rmitted by its by-laws—a id in making an 
issue of its bonds and s'ock so largely fictitious, as herein 
alleged, constitutes a fraud upon the stockhold ers of said 
com"any, and one of which they have a right to complain 
m a court of equity, and that they bave a right to set up 
In thts action. for the purpose of in alidating the whole or 
in part, as the care muy be, the mortgrge executed by 
the said Tacoma Railway and Motor Company and the 
bonds which the said mortgage secures. And petitioners 


allege that the refusal of the said : ompany to plead and 


prove the matters aforesaid constitutes a fraud in equity 
upon the satd stockholders of said company and gives 
them an equitable right toappear in this action as part- 
ners defendant. and allege each and every and all of sald 
defence. 

There fore your petitioners now come and move the court 
for an order admitting them into court in these causes as 
partners defendan with leave to plead or answer to the 
bill of complaint and the facts as herein set forth by way 
of defence or cross bill as they may be advised, and such 
other and additional facts as may appear against the 
right of the complainants inthis action to the relief 
sought, and as in duty bound they will ever pray. 

TURNER, GRAVES & WOLF, 
Solicitors and Petitioners, 
Spokane, Wash. 


General News. 


What is Going on in the Electrical World. 


Beaumont Tex.—The project of building an 
electric railway in this town is being seriously 
considered by some of the leadivg business men. 


New York.—Amos J. Cummings has teen re- 
moved from the Subway Commission and Thomas 
L. Hamiltov appointed in his stead. 


Helena, Mont.—The Capital Electric Light- 
ing Company, which has the contract for light- 
ing the city, is putting in a complete new plant. 


Cleveland, O.—A preliminary survey is being 
made of the r. ute for the proposed electric road 
T Cleveland to Medina, a distance of thirty 
miles. 

Hibbisg, Minn.—An electric light plant, to 
be managed in connection with the water plant, 
is one of the improvements contemplated by the 
authoritie of this village. 

Petersburg, Va.—John C. Robertson, repre- 
senting Northern capitalists, has applied fora 
franchise to build an electric road between Man- 
chester and this city. 
Hastings. Neb.—The Hastings electric light 
plant bas been sold under foreclosure of a mort- 
gage of $13,000 held by Adam Cook, Jr., of New 

ork. The plant was b 'ugbt in by Mr. Cook 
for $10.000. 

Saratoga, Wyo.—An electric railway is pro- 
jected between this city and Wolcott Station, on 
the line of the Union P cific Railw»y, a distance 
of tw-nty-two miles. A roadway has been 
graded for part of the distance. 


Kokomo, Ind.— Messrs. Snow & Avery, of this 


oity. who have a franchise for the construction of 


an electric railway from here to Greentown (10 
miles), are r: ceiving bids for grading »nd track- 
ing and will award the contract August 1. 

Dowagiac, Mich —The Round Oak Stove 
Works st Dowagiac have discarded steam as a 
motive power an! anbstituted electricity, con- 
veyed by wire from La Grange, five miles dis- 
tant, the generators being driven by water 
power. 

Lexington, Mo.—At the recent special elec- 
tion there was an overwhelming vote cast in favor 
of an electric light plant, and when the result 


was known the people were wild with enthusi- 
asm. There were bonfires, fireworks and musio 
by the band. 


Atlantic City, N. J.—The Brigantine Beach 
Railroad has been sold under foreclosure pro- 
ceedings to George H. Cook, acting for the 
Holland Trust Company of New York. Itis re- 
ported that the road will be changed to an elec- 
tric trolley line. 


Nyack, N. Y.—Thbe Nyack Traction Com- 
pany, of which F. R. Bain, of Poughkeepsie, is 
president, and Coogressman B. B. Odell, of 
Newburg, a director, will begin the construction 
of an electric railway between Nyack and West 
Nyack ina few days. 


Berlin, Conn.—It is thought probable here 
th :t the Middletown and New Britain branches 
of the Cousolidated road to this junction will be 
eqalpred with electricity as a result of the tests 
of substituting electricity for steam on the Nan- 
tasket Beach branch of the road. 


Independence, Mo.—The city council has 
granted a franchise to Walton H. Holmes and 
others for an electric street car line in the most 
important thoroughfarein the city. Mr. Holmes 
is identified wi h th- Kansag City and Independ- 
ence Rapid Transit Railroad. 


Guntersv:lle, Ala.—A company of Boston 
men who are putting in a plant at Columbus 
City, Marshall County, for the manufacture of 
electric appliancer, have on foot now a scheme to 
buil! a sinzle track elevated electric railway 
from G ntersville to Scottsboro. 


Seneca Falls, N. T.— An electric road con- 
necting Seneca Falls and Romulus is being 
quietly agitated, to tap the Lehigh at the latter 
point. The proposed route lies in a beautiful, 
thickly popul ted section of Seveca County, and 
its advocates b lieve it will bea paying invest- 
ment, 


Mellette, S. Dak.—The firm of W. B. Potter 
& Company, owning mills at Mellette, Beresford 
and Wakanda, and electric light p'ants at Mel- 
lette and Beresford, h's been dissolved by mu- 
tual consent. It is succeeded by the Northern 
Waterworks and Power Company. a corporation 
recently organized under the State laws. 


Greensburg, Ind.— Local capitalists are can- 
vassing the advisability of building an electric 
railroad between Greensburg and Clarksville, 
twelve miles from here, by way of Kingston. 
B. S. Sutton and K. M. Hord, of Shelbyville, 
and others interested in the Oldenberg and 
Batesville electrico road, are the promoters of the 
en'erprise. 

Ohicago.—The Ferris wheel has been moved 
to a permanent locat on on North Clark street, 
where groun is have been purchased for a pleas- 
ure resort. An electric fountain larger than any 
hitherto seen in Chicago will be one of the at- 
tractions. The grounds will be illuminated by 
100 arc and 400 incandescent lam pe. 


Rondout, N. Y.—The Rondout and Eddyville 
Railway Company has made applicaticn to the 
commissioner of highways of the town of Ulster, 
Ulster County, N. Y., for permission to construct 
and operate a street surfe railway, to be oper- 
ated by either horse-power or electricity, be 
ginning in Rondout and extending to Eddyville. 


Mexico City, Mex.—It is rumored that a con- 
cession has been granted to a French company 
with a capital of 20.000,000 francs to introduce 
electric force into this city. The company ex- 
pects to furnish 20,000 horse-power. taken from 
waterfalls in the State of Puebla, 125 miles dis- 
tant. A German electrical concern is also devel- 
oping plans for supplying electrical energy to 
this city. 

Humboldt, Tenn.—Several prominent and 
wealthy citizens of Alamo, the county seat of 
Crockett County, are organizing a stock company 
for the purpose of building an electric railroad 
from Alamo, via Gibson Wells, to Humboldt. 
The line will he about eighteen miles in leneth 
and will pass through the richest farming lands 
in the State. The power plant will be located at 
Humboldt. 


Williamstown, Md.—The town council has 
granted a franchise to Powell Evans to erect 
poles and wires in this town for lighting and 
power purposes in connection with his scheme 
for transmitting electricity generated at a plant 
to be established at dam No. 4 or 5 on the Po- 
tomac River. Several mills and other industries 
here propose to receive motive power from the 
electric line. 
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Batesville, Ind.—The town council has grant- 
ed right of way to the Batesville and Oldenburg 
Raiiroad Company and the road between Bates- 
ville and Oldenburg will now be pushed tocom- 
pletion as rapidly as possible, after which it will 
be extended to Osgood, sixteen miles south, thus 
connecting the Baltimore and Ohio and Big Four 
railroads. Later on the road will be extended to 
Brookville. The gentlemen interested are capi- 
talists of Shelbyville and Batesville, B. 8. Sutton 
being president of the company. 


Middletown, N. Y.—-The Middletown-Goshen 
Traction Company and ihe Middletown-Bloom- 
ingdale Electric Railway Company have been 
consolidated under the title of the first-named 
company. The roads form a continuous line. 
The capital stock of the new corporation is $400,- 
000 and the directors are James C. Hinchliffe, 
of Paterson, N. J.; Benj. H. Throop. William 
B. Rockwell and M. J. Wightman, of Scranton, 
Pa.; Charles H. Smith and William B Bryce, of 
Middletown, and William S. Grant, Jr., Phila- 
delphia, Pa. 


Ottawa, Can.—A bill to incorporate the In- 
ternational Railway Company, which proposes 
to oonstruct and operate electric railways in 
Western Ontario. with Hamilton as a central 
point, has passed the ratay commie of the 
House. The bill empowe's the oompany to bond 
the road to the extent of $20,000 per mile of 
single line and $6,000 per mile additional for 
double track, and also authorizes it to lease the 
railway to the Canadian Pacific, Canada Southern 
or New York Central, and to acq ire the fran- 
chises and properties of electric lines now in 
operation. 


Elkton, Md.—Preparations are being made 
for building the dams on the Susquehann River 
at Conowingo, where the Susqnehanna River 
Electric Company proposes to establish a great 
electric plant. The fall of water obtainable at 
that point is sufficient to produce several thou- 
sand horse power, whi: h it is proposed to trans- 
mit by means of electricity to Baltimore and 
other places. The Electric Company is in pos- 
session of undisputed water right and land on 
each side of the river and can utilize them in the 
distribution of buildings, piers, and whatever 
constructions are necessary. 


Philadelphia.—All the assets of the Electrical 
Accumulator Company were sold in this city 
under foreclosure proceedings on the 27th ult. 
Most of the assets were bid in by L. F. Potts. 
The sale wound up the affairs of the Accumula- 
tor Company, which was invorpor:ted in New 
Jersey five years ago with a capital of $5,000,000, 
full paid, for the purpose of manufacturing ac- 
cumulators and elect: ical storage batteries. The 
plant of the company is situated at Newark, N. J. 
The company became financially embarrassed 
some time sgo and was reorganized, but the re- 
organization was not effectual. 


Newark, N. J.—It is stat d that a company 
will be incorporated iu a few day- to carry on 
the manufacture of an apparatus for lightiig 
railroad cais by electricity. The apparatus was 
invented and putented by Charles Wachtel, of the 
Wachtel Electrical Company of Newark. The 
device consists of two stora e batteries fır each 
car which wii] not in any way be con: ected with 
each other. Electricity will be generated by the 
revolution of the wheels in wh'chever way they 
are going back ward or forward. Everything 
works automatically, and when the batteries sre 
fully charged the connection with the wheels 
Ceas 8. e whole will be operated by a button 
switch and each car is lighted separately. 


Washington, D. C.—At a recent meeting of 
the Washington and Great Falls Electric Rail- 
way shareholders the offer of Stilson Hutchins 
to purchase the $100,000 6 per cent. gold bond 
issue, part of the $500,000 issue authorized, was 
accepted. The following directors were elected: 
J. P. Clark, S. T. G. Morsell, C. A. Maxwell. J. 
V. N. Huyck, Smith Pettit, F. H. Stier and W. 
E. Lewis. These elected J. P. Clark preside nt, 
S. T. G. Morse!) vice-president, Lee Hutcbins 
treasurer and W. E. Lewis secretary. The con- 
tract for the construction of the road will be let 
and work commenced at once.—The various com- 
panies interested in plans to build au e'ectric 
road from Washington to Baltimore have com- 
bined their interests under the title of the Co- 
lumbia and Maryland Railway Company, which 
includes the Eckington and Soldiers’ Home sys- 
tem in Washington, forming the Washington 
end; the Baltimore and Washington Turnpike 
e and the Kdmondeon Avenue, Catons- 
ville and Ellicott City Company, which forms the 
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Baltimore end of the system. The officers of the 
Columbia and Maryland Company a'e as follows: 
President, Thomas M. Lanahan; vice-presi- 
dent, B. N. Baker; treasurer, Ernest McElroy; 
secretary, R. sany Carswell; general man- 
ager, W. Kelsey Schoepf. Tue capital stock 
is to be 24, 000, 000, and tbe limit of bonds 
authorized to be issued is 96, 000, O000.— Stren- 
nous efforts will be made in the next C ngress to 
induce the Government to appropriate enough 
money to establish au electric plant at the Great 
Falls of the Potomac on lines similar to but less 
extensive than those in use at N agara Falls. The 
prime mover in this project is Col. Elliott of the 
Corps of Engineers, lately retired, who declared 
that for $750,000 a plant could be pat in which 
would supply enough electricity for the uses of 
the Government in Washington to more than 
make up its entire cost in one year. 


Telephone and Telegraph. 


S. B. Kinard intends to construct a telephone 
system at Jackson, Ga. 


The Postal Telegraph Company expects to 
ad its lines into Decatur, Ill., in about three 
weeks. 


A new telephone company, incorporated by 
Geo. J. K. Phillips, Thomas Moore, Representa- 
tive Moore of Bethel, A. J. Horsey and J. D. 
Marvil, will establish a line at Sharpstown, Md. 


Wm. C. Muncell has been granted an exclusive 
franchise for five years to operate a telephone 
line connecting Crede, Col., with the various 
mines in Mineral County. 


John Dunfee, Frank H. Hiscock and associates, 
who purpose establishing a branch of the Mutual 
Automatic Telephone Company in Rochester, 
have applied to the city council for a frenchise. 


A movement is on foot at Gorham, N. Y., to 
establish auotber telephone system in that sec- 
tion. 

The New York and Philadelphia Telephone 
and Telegraph Company has appl ed to the com- 
mon council of Trenton, N. J., for permission to 
erec: poles and wires in that city. 


The Little Rock and Home Mutual telephone 
companies have applied to the city council of 
Litile Rock, Ark., for franchises. The Sonth- 
western Company (a Bell concern) is actively op- 
posing the application. 8 


The Phoenix Telephone Company hss made 
propositions to the Board of Works of Indian- 
u polis fer a franchise to establish its system in 
that city which are so favorable to the city that 
their acceptance seems probable. 


Two new companies have applied for telephone 
franchises in Syracuse—the Automatic Telephone 
Company and the Palmer Telephone Company. 
of which A. W. and M. O. Palmer are the pro- 
jectors. The council, it is said, looks with most 
favor on the petition of the Automatic Company. 


The New Orleans Telephone Company has 
been granted a franchise for that city and is ac- 
tively engaged in getting subscriptions. It has 
already a large number of subscribers on its list 
and is making inroads on the patronage of the 
Bell Company. 


The United States Telephone Construction 
Company opened their rooms in the Bullitt 
Building, Philadelphia, on Wednesday last, for 
the purpose of affording the public an opportu- 
nity of inspecting their new M and B ” telephone 
a | the Gould-Smith switchboard. A large 
number of visitors witnessed the working of the 
instruments and apparatus, and were favorably 
impressed by the simplicity. convenience and 
efficiency manifested in their operation. Ex- 
perts pronounced the system superior to the Bell 
in several important respects. 


The stockholders of the Montauk, Orient and 
New York Telegraph and Telephone Company 
met at Cutchogue, L. 1., on Thursday last. and 
by a majority vote dt cided to sell out to the New 
York and New Jereey Tele phone Company (Bell). 
The Montauk Company was formed to compete 
with the otber in tbe telephone business of a 
large section of Long Island. 


At Oskaloosa, Iowa, the superintendent of the 
Iowa Telephone Company (Bell) went quietly 
among his subscribers a few days ago und in- 
formed them that his telephone service would be 
free until further orders, but it was too lute as 
most of the subscribers bad signed contracts with 
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& new company which was to open an exchange 
July 1. 


Among the incorporators of the Home Tele- 
phone Company of Sioux City, Iowa, are P. H. 
Fon naon; A. H. Hazen, A. F. Pall and F. W. 

ohr. 


The Central District and Printing Telephone 
Company, which operates the telephone lines 
centering in Pittsburg, has commenced the con- 
struction of a new line between Pittsburg and 
Washington, by way of Chartiers Valley. 


The city council of Trinidad, Col., has granted 
a franchire to a new telephone company com- 
posed of citizens and business men of the city, 
who will establish and operate a : eparate system 
of telepbones over the city in opposition to the 
Bell or Colorado Telephone Company. 


The Cummercial Telephone Company is intro- 
ducing u 1 ew telephone service into Oakland, 
Cal., in opposition to the Sunset, and has already 
over 800 contracts. It proposes ultimately to 
cover the entire county. It is managed by Oak- 
land and San Francisco business men. Ernest 
R. Sm th, general manager of the Commercial 
Company for Alameda County, has been in con- 
sultution lately with the directors of the Capital 
Telephone Company ut Sacramento in reterence 
to forming connections with that company and 
city. 


The Automatic Telephone and Electric Com- 
pany of IIlinois, licensee for the Strowger Auto- 
matic Telephone Exchange, Chicago, repot 
havi g closed contracitsand are now installing an 
exchange of 5 O subscribers at Bloomington, III. 
Tbe construc ion is being pushed sigorously, and 
it i~ expecte: thut the plant, with 850 subscribers, 
will be in operation by the istof August. The 
game cowpany al-o repurt the Automatic ex- 
changes at Laporte and M ichiga City, Ind.; La 
Grange, III.; Ypsilanti, Mich.; Albert Lea. 
Minn.; Per y. N. I., and in fact all exchanges 
operating under this system, as giving perfect 
satisfaction. 


The Harrison Telephone Company has been 
organized at Detroit, Mich., with the following 
incorpvrators: O. W. Shipman, C. P. Collins, 
R. A. Brett, Albert Pack, C. B. Hubbard, W. L. 
Holmes and Charles Flowers. The directors’ 
board comprise the ame gentlemen. The capi- 
tal stock uf the company is 8600, 000 and 4,600 
telephones have been subscribed for. The arti- 
cles of incorporation will be filed at once as the 
common council bas granted the company a 
„ franchise which will probably be ac- 
cepted. 


The Times Herald of Chicago is entitled to 
the honor of having first used the telantograph 
in farnishing press dispatches. That paper on 
the 20th ult. published photographic fac-similes 
of a vumber of messages in the identical hand- 
writing of the author, sent to it that vight from 
promi ent wen who were iu atiendance at the 
Republican League Covvention at Oleveland. 
1 he test, says a prominent electrician, ‘‘ was a 
most successful one. Ihe instrument worked 
perfectly over a circuit 480 miles long. The or- 
diuary tel: g aph circuit is only about 500 or 600 
miles, automatic repeaters b ing used where the 
distance is greater. No repeaters were used in 
the Times-Herald test between Clevelaud and 
Ch cago, and the work of the i:strument was a 
surp: ise, even to those connected with it. The 
longest trial he: etofore given the telautograph 
was between Paris and London, tbe test being a 
private one.” When Prof. Gray fiist conceived 
the idea of the telautograph, it is said, he had 
no idea of ever using it for long-distance wo: k. 


A dispatch from Webster City, Iowa, states that 
“that section of the State is being honeycombed 
with cheap telephones since the demise of the 
Bell Telephone Company. Lines are now in 
course of construction from Clear Lake west 
through Garner, Britt, 9 19 5 Emmettsburg and 
Spencer on the Chicago, Milwaukee and t. Paul 
Railroad. From Britt they will work north and 
gonth, going north to Allert Lea and south to 
Humboldt. They make connections at Clear 
Lake and Humboldt with the Iowa Unicn lines, 
and will thus put Humboldt within the reach of 
nearly every important town in the State by 
telephone.” 


Siemens & Halske in the Northwest. 

The Electrical Engineering Company of Minneapolis 
bas taken the Northwestern agency of the Siemens & 
Halske Company, and will, no doubt, handle the business 
with their accustomed vim and energy. 
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American Incandescent Lamps. 

Mr. A. L. Reinmann, formerly superintendent of the 
Sawyer-Man Electric Company, has accepted a similar 
position with the American Electrical Manufacturing Com- 
pany, St. Louis, and has already entered upon his duties. 
Mr. Reinmann is well and favorably known as one of tbe 
best incandescent lamp makers in the country, and the 
addition of his methods and recent improvements to 
those of the American Company, which have a mostenvia- 
bie reputation, ought to and doubtless will, produce in- 
candescent lamps of exceptionally high grade. The Amer- 
ican Company takes great pride in the quality of its 
output, sparing no efforts or expense, and the engage- 
ment of Mr. Reinmann is in line with its determination to 
produce the best. 


A Canadian Lamp Test. 


For some months past Charles F. Stilwell has been en- 
gagedin testing all the prominent lamps manufactured in 
the United States as well asin Europe for the benefit of 
Stilwell & Company of Hamilton, Ontario. Mr. Stilwell 
was well fitted for this work. as he has been prominently 
identified with the history of the art since Menlo Park 
days, and established the Edison Canadian factory, re- 
maining a8 manager for the Canadian General Electric 
lamp factory until quite recently. 

His test of efficiency, sustained brilliancy ard life re- 
suited in the selection of the Imperial Incandescent Lamp, 
in which choice the manufacturer, the Bryan-Marsh Com- 
pany, take excusable pride, especially since their lamps 
were not furnished by Messrs. Stilwell & Co. direct but 
were procured without the knowledge of the makers 
through a Canadian customer, ihus showing the 
results with an average product as against carefully 
selected lamps of some competitors. 

Messrs. Stilwell & Co., as a consequence of their inves ti- 
gation, will hereafter handle the Imperial Incandescent 
Lamp in Canada, and it may be gratifying to the trade in 
general to know that they did not desire a cheap lamp, 
- OORtending that the future demand would be for a good 
lamp, in which the first consideration was great care in 
the manufacture, even if the first cost was thereby some- 
what enhanced. 


BUSINESS HINTS. 


Public Bulldings, Theaters, Residences, &c., Proposed 
or in Course of Construction. 


(The following summary is prepared weekly for ELECO- 
TRICITY for the information of advertisers and readers 
who are dealers in apparatus and articies required in the 
electrical equipment of public and private buildings.) 


Albany, N. Y.—L. G. Perry, architect, will furnish plans 
and forms of proposals for the wiring of the State Armory 
buildings in this city. Proposals may be sent ry mail to 
or delivered in person, up to noon July 8, at the office of 
the Adjutant-General 

Atiantic City. N. J.—The city council has passed an 
ordinance provid ng for the erection of a city hall, to 
cost $ 00,000. 

Baltimore, Md.—The George Bauernschmlat Brewing 
Company will probably e.ect a large modern saloon and 
restaurant, cor. Holliday und Fayette sts. 

Beividere, N. J.—The trustees of the First. Presbyterian 
Church are considering the question of lighting the 
edifice by electricity. 

Boston, Mass.—H. Reed Whipple, the well-known hotel 
man, has plans for a ten story hotel building on the block 
bounded by Tremont, Boylston, Tanworth and La Grange 
8t8.; estimated cost 81, 000,000. 

Brooklyn, N. Y.—W. H. Reynolds will erect a four story 
brick flat, north side of Park Place, west of Washington 
ave. 

Deckertown, N. J.—The Newburgh Electric Railroad 
Company has bought Pine Point at Orange Lake, and will 
erect a $10,000 hotel building there. 

Depew, N. Y.—Plans have been prepared for a manu- 
facturing building here, in which 700 or 800 men will be 
employed. Mr. Kingsley, president of the Real Estate 
Exchange, Buffalo, can probably give tnformation. 

Elizabeth, Pa.—The parsonage to be erected for the 
M. E. Church will be wired for electric lighting. 

Fall River, Mass.—Preparations have been completed 
for the erection of a new hall for the Y. M. I. A. Society. 

Goshen, Ind.— Architect M. L. Smith & Sons, 75 Home 
Bauk Build ng, Detroit, have prepared plans for the re- 
modelling and enlarging of opera house in Goshen. Elec- 
tric lighting, opera chairs, etc. 

Jersey City, N. J.—The Hudson County Republican 
County Committee has decided to erect a club house on 
Pavonia ave., near the Five Corners Plans for the 
structure have been approved. 

New Bedford, Mass.—at C. Smith has just completed 
plans for an elegant dwelling house, to b: erected for F. P. 
Hawley, to be located northwest cor. of County and 
Willis sts. 

New Orleans, La.—A. Canter has prepared plans for a 
store and residence to have electric lighting and steam 
heating ; also for a dwelling for H. Pitard, to have incan- 
descent lighting, etc....Mazureau Raynes has prepared 
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plans for residence for E. Howard M. Caleb, to have in- 
candescent lighting. 

New York City.—Boehm & Coon, the builders, who now 
have in course of construction at Washington Square and 
Washington Place a seven story fire. proof store and loft 
building, are making preparations to bufld a similar 
structure on the plot adjoining the Washington Place 
front. The new structure will con ain modern equip- 
ments, including electric wiring and apparatus....John 
Kehoe, the builder, will erect a seven story store and loft 
baillding on northeast cor. of Broome and Wooster sts. 


INCORPORATIONS. 


The Southern Electric Construction Company, Rich- 
mond, Va. - to construct and equip telephone plants and 
exchanges, electric light plants, and do a general electric 
business. Capital stock, $25,000. President, J. M. Cul- 
Mngworth ; vice-president, C. E. Wingo; secretary and 
treasurer, G. 8. MaxwelL 


The Hamburg and Portland Telephone Company, Ham- 
burg, Ark.—to construct a line from Hamburg to Portland, 
a distance of 8 miles. Capital stock, $8,0L0. Incorpo- 
ratcrs: J. D. Pugh, Charles M. Woodward, J. H. Pryor, 
T. R. Pugh and T. B. Savage. 


The Badts Multiphase Electric Railway Company, Chi- 
cago, III.—-to promote, build, buy and sell electric rail- 
ways, and manufacture, buy and lease sup. lies, appara- 
tus and patent rights therefor. Capital stock, 81, 000,0 0. 
Promoters: Wm. A. Aylaworth, Jas. C. Essick, Adolph 
Gray. 


The Sheboygan Light, Power and Railway Company, 
Sheboygan, Wis.—to deal in light and power and operate 
an electric railway. Capital stock, $200,000 Promoters: 
George B. Matten, J. M. Saemann, F. L. Saemann, She- 
boygan. 


The Wall Street Electric News Agency of New York 
City—to collect and distribute commercial, financial and 
other news and conduct publications, and to transmit 
and collect news by machines. Capital stock, $50,000. 
Directors: F. W. Keutgen, R. J. Welsh and O. B. Gold- 
smith, of Brookiyn. 


The Huntington Improvement Company, Huntington, 
Ore.—to deal in real estate, lumber, live stock, general 
merchandise, acquire water works, eleciric light and 
power Plants. milis, grain elevators, railroad bridges, 
fumes, and to do a general brokerage business. Capital 
stock, $20,000, with privilege of increasing to Sico. O0. In- 
corporators: Robert M. Steel, John Aiken and Fred. 
Williams. 

The Cascade Electric Light and Power Company, Cas- 
cade, Dubuque County, Iowa to erect a plant for furnish- 
ing electric light and power. Capital stock, $7,000. In- 
corporators : D. M. Finley, L. P. Freeman, J. A. Hayes, 
H. L. Denner, J. W. Betty. 


The Mt. Winans, Westport, Lansdowne and Meeter’s 
Park Railway, connecting those places by an electric rail- 
way with Baltimore, Md., has been incorporated. Capital 
stock, $75,000. Incorporators: Dr. Wm. H. Crim, 8. J. 
Carr, ot the Carr-Lowory Glass Company; Wm. F. Porter, 
of Johns & Porter; Brosius Reed, George S. Kiefer and 
George A. Meeter, all of Baltimore. 


The Idaho Springs and Bellevue Mountain Tramway 
Company, Idaho Springs, Col.—to build and operate an 
electric railway. Capital stock. $60,000. Incorporators: 
James W. Swem, Milo H. Slater, James A. McClurg and 
Ed. Lachner. 


The Bullard Electric Company, Chicago—to manufacture 
electric apparatus. Capital stock, $25,000. Incorpo: ators: 
Charles W. Bullard, Aubert 8. Bullard and Carl E. Kam- 
meyer. 


The Albany District Telegraph Company, Albany, N. Y. 
—to construct and maintain telephone and telegraph lines 
in Rensseler and Albany counties. Capital stock, $20,000. 
Directors : Selden E. Marvin, D. Cady Herrick, James H. 
Manning, Henry E. Hawley, Frederick W. Newman, Wil- 
liam F. Wieser and John J. Wieser. The new corporation 
is the result of the consolidation of the American District 
and Capital District Messenger services. 


The Ladoga Electric Light and Power Company, Ladoga, 
Ind. Capital stock, $9,000. Promoters: S. F. Kyle, H. E. 
Daugherty, Wm. M. Rhods. 


The Centerville Light, Heat and Power Company, Cen- 
ter ville, la. —to furnish gas, electric light, heat and power. 
Capital stock, $5,000. Promoters: D. C. Campbell, w. d. 
Clark, Jas. R. Wooden, W. M. Peatman, C. P. Campbell, 
Centerville, 1a. 


The Pittsburg, Arlington Heights and St. Clair Street 
Railway Company, Pittsburg, Pa.—to build an electric 
street railway. Capital stock, $21,000. Promoters: C. E. 
Owens, Patrick Ridge, Michael Ridge, Pittsburg. 


The Electric Protection Company, Dallas, Tex.—to man- 
ufacture and sell electrical or other devices for protection 
from unlawful intrusion of vaults, safes, etc. Capital 
stock, $50,000. Piomoters: Chas. Goldstein, Henry 
Hirsch, W. H. Garritson, all of Dallas. 


The C. J. Field Company, New York—to conduct an elec- 
trical and mechanical consulting and engineering busi. 
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ness. Capital stock, $4,000. Directors: Cornelius J. Fleld. 
of Brooklyn ; Frank Bourne, of Mount Vernon, and John 
W. Gilmore, of New York City. 


MOONLIGHT SCHEDULE FOR THE 
UNITED STATES. 
(Issued by the Washington Carbon Company.) 


JULY, 1895. 
— . UN— — 
DATE. LIGHT. DATE. EXTina. 
1 11.20 P. M. 2 3.30 A. M. 
4 1.50 8 & 800 
4 12.80 a. M 4 3.90 
5 t 5 3.90 *" 
: No light. 6 No light. 
8 a6 i 46 
9 8.00 P. M 9 10.30 P. M. 
10 8.00 10 10.50 
11 8. O00 11 11.10 
12 8.00 «“ 12 80 
18 8.00 * 18 11.50 
14 8.00 15 12.10 a. M 
15 8.00 16 1. bo 
16 8.00 17 1.20 « 
17 800 18 1.40 
18 8.00 19 290 
19 8.00 20 3.30 “ 
20 8.00 21 4.00 
21 8.00 22 4.00 
22 7. 50 23 4.00 
28 7.0 „* 24 400 
24 7.60 *“ 2 4.00 
2 830 ‘ 2 4.00 
26 9.00 37 4.00 
27 v.20 4“ 28 400 °* 
28 9.50 “s 29 4.00 
29 10.0 30 400 
30 11.00 “ 31 4.00 
81 11.00 Aug. i 4.00 


ELECTRICAL PATENT RECORD. 


Letrers PATENT ISSUED JUNE 25, 1895. 


ELECTRICO RAILWAYS AND APPLIANCES. 


541,780. Conduit Electric Railway. Edward Ebi, Cedar 
Rapids, Iowa. Filed July 5, 1894. 

341,796. Trulley-Finder. James P. Taylor, Fort Worth, 
Tex. Filed March 12, 18%. 


ELEOTRIO LIGHTS AND APPLIANCES. 


541,460. Electric-ArcLamp. Albert w. Smitb, Washing- 
ton, D. C. Filed April 25, 1895. 

641,401. Repairing Incandescent Lamps. Joseph Mohrle, 
Munich, Germany. Filed Jan. 28, 1898. 

641,541. Ca: bon Electrode for Electric-Arc Lamps. Salo 
mon Heimann, New York, N. Y., assignor to Leopold 
Katzenstein, same place. Filed Oct. 5, 184. 

541,608. Electric-Arc Light. Edgar A. Edwards, Cincin- 
nati, Ohio. Filed Sept. 19, 1894. 


DYNAMO ELECTRIO MACHINERY, 


541,500. Electrical Controller for Motors. Oscar H. Pieper 
1 Alphonse F. Pieper, San Jose, Cal. Filed April 80, 

541,542. Automatic-Workinpg Rheostat for Elec- 
tric Motors. Frank E. Herdman, Winnetka, III. Filed 
Nov. 24, 1804. 

541,543. Automatic-Working Rheostat for Starting Elec- 
tric Motors. Frank E. Herdman, Winnetka, III. Filed 
Nov. 24, 1894. 

541,541. Electric Motor. Frank E. Herdman, Winnetka, 
Ill. Filed Nov. 27, 1894. 

611,5.5. Electric Brake- Controller. Frank E. Herdman, 
Winnetka, Ill. Filed Dec. 18, 1894. 

541,604. . ‘urrent Motor. Rudolf Eickemeyer, 
Yonkers, N. Y. led Sept. 23, 1891. 

511,615. Transmission of Power by Alternating Currents. 
. 8. Hunting, Fort Wayne, Ind. Filed Jam 19, 
1 s i 

541,641. Electric Motor. William J. Still, Toronto, can- 
ada, ree ie Charles Riordon, same place. Filed 
A s 9 8 

541,788. Device for Removing Resistances in Starting 
Electric Elevators. George H. Whittingham. Balti- 
more, Md., assignor to (he Automatic switch Company 
of Baltimore City, of Maryland. Filed May 9, 1094. 
Renewed Feb. 18, 1898. 


MISCELLANEOUS. 


541,459. Combined Insulator and Fuse-Holder. Charles 
F. Scott and Marry P. Davis, Pittsburg, Pa., assig nors 
to the Westinghouse Electric and Manufac. uring Com- 
pany, same place. Filed July 16, 1894. 

541,465. Electr lytical Proc ss and Apparatus. Claude 
T. J. Vautin, London, England. Filed June 28, 1991. 
541,467. Method of Preventing Electrolysis of Pipes 

Under Ground. Harold P. Brown, New York, N. Y. 


Filed Dec. 10, 1894. 
Fred B. Corey, Boston, Mass 


541,471. Electromagnet. 
Filed April 15, 1895. 

541,497. Electric-Elevator Apparatus. Francis B. Perkins, 
Boston, Mass.. assignor to the National Company, 
Chicago, Ill. Fileu Dec. 15, 1892. ; 

541,50 . Code Signaling Device. Wiliam Rymer, Detroit, 
Mich. Filed July 2, 1894. 

541,549. Automatic Eleotric Gas-Lighter. William N. 
Jaskey and Edward 8. Else, Logan, Utah. Filed Aug. 


20, 17 94. l 

541.552. Protector-Casing for Underground Electric Con- 
ductors. John A. Kingdon, London, Engiand. Filed 
Aug. 9, 1894. 

54 ,608. Electric Switch. William P. Hancock, Everett, 
Mass. Filed Feb. 7, 1895. . 

541,719. Burglar-Alarm. Charles M. Clark, New Tork. 
N. Y. Filed April 12, 1896. 

54',728. Electric Gas-Lighter. John L. Creveling, New 
York, N. Y. Filed Jan. 21, 1895. 

541,724. Thermo-Controlled Electrical Heater. Levitt E. 
Coster, Dayton, Ohio. Filed Dec. X, 1894. 


DESIGN. 


24,477. Casing for Electric Controllers. Jonathan P. B. 
Fiske, ‘Alliance, Ohio. Filed Jan. 10, 189%. Term of 
patent 7 years. 
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EDITORIAL NOTES. 


Electric Power The paper of Messrs. Crocker, 
in Factories Benedikt and Ormsbee on 


and Mills. this subject, the first por- 
tion of which we published last week, has an 
extreme educational value in this, that there is 
therein tabulated the results of ac‘ual practice, 
apparently very carefully worked out and pre- 
sented in a form convenient for reference. Such 
a paper is of no less value to the practising en- 
gineer than to the manufa-turer who is contem- 
plating the equipment of a new factory, for the 
figures given will serve as a precedent upon 
which to base future economies in similar and al- 
lied installations. We well remember how, in 
the earlier days, before such ecunomies had been 
demonstrated, and when actual figures were 
scarcely attainable, with what incredulity even 
conservative estimates of the economies that 
would result from a substitution of electric mo- 
tors for systems of belts, shaftings and pulleys 
was received. The writer wus called upon in 
1890 to make such a report for a ve y large in- 
dustrial establishment in the West. This est b- 
lishment covere | several acres of ground and 
comprised sume half dozen separate buildings 
to which power was delivered. There wasa 
somewhat centrally located steam generating 
plant from which steam was carried in under- 
ground conduits to separate steam engines in 
the different buildings, and from them the power 
was distributed by long lines of shafting and 
belting to the different machines in the same 
building, and in some cases to machines in the 
smaller outlying buildings. There were two 
lines~of shafting, exceeding 300 feet in length 
each, and numerous others of shorter length, and 
much of the heaviest work was of an intermittent 
character. The conditions fac orab'e to the sub- 
stitution of electricity were very pronounced, 
but our duty was to give the probable economies 
a numerical value. 

A careful determination of the condensation 
losses in the steam transmission, the indication 
of the engines, an approximate determination of 
the belt and shafting losses, and a consider tion 
of the effect of the intermittent character of the 


various loads, together with a- reference to the 
company’s books as to the actual cost of its then 
service, led us to believe that wi h’the proposed 
substitution the operating expenses of the whole 
establishment chargeable tp power account woula 
be reduced by 80 per cent. According to our 
most careful calculations there was still a con. 
siderable margin of safety, and we felt fal y justi- 
fied in making this report. Although subse- 
quent events have fully demonstrated the con- 
servatism of our report, it is noteworthy that one 
of our largest manufacturers of electrical 
machinery, although they sent one of their own 
experts to verify our report, refu-ed to guarantee 
sny economy and lost the contract simply 
because of the absence of such duta at that time 
us are present d in the paper under review. 
This company believed that our report was con- 
seiva‘ive, but lucked the courage of their convic- 
tions which such experimental data as we now 
have would have supplied. 

A better kuowledge of the actual power con- 
sumed bya tool such as is here given, and an 
appreciation of the effect of int-rmittence of 
action of the various machines upon the load 
factor of the e-tablishment, will doubtless con- 
duce to the much wider iutroduction of the elec- 
tric motor than it has hitherto enjoyed. An 
appreciation of these facts, too, may lead to 
moie satisfactory arrangements with central 
power stations by which both the producer and 
user of power may be ultimately benefited. 

It is a noteworthy fact that most of those using 
power even in considerable quantities have a very 
exaggerated idea of the amount they are actually 
u-iug. We know of power companies in the 
West that are making money, and benefiting 
their customers too, by undertaking to operate 
by electrical means, for a lump sum less than the 
proprietors have been operating them for, the 
estublishments which they seek as customers, 
T.e method of doing business is something like 
this: An agent who appreciates the facts brought 
out in the paper under review goes to an estab- 
lishment and looks it carefully over. From his 
kuowle lge of machinery he knows that if every- 
thing is put in good order 100 H. P. on an average 
will operate the whole shop. He findsa maze 
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of belts and line shafting, the latter perhaps out 
of true. The engine, a 200 m. P. unit, itself per- 
haps out of aliznment and rickety, is barely able 
at full load to turn a wheel. He asks the p o- 
prietor what power he requires to run | is estab- 
lishment, and is answered that 200 H. P. is barely 
enough, and it costs him, he :ays, $100 per H. P. 
or $20,000 per year for power to run it. The agent 
then makes a proposition something like this: ‘‘If 
you will put your machinery iu order, or let me 
do it for you at your ex; ens’, I will supply you 
2.0 K. P., or enongh to run your est ibli hment, 
for $75 per m. P.” The p oposition is accep‘ed, 
and both the power oompauy and the customer 
are ben fited—the customer, because he 
gets the same net power for $15,000 that formerly 
cost him $.0,000, and the power company because 
it gets $15,000 for what the establishment really 
needs, which s ldom exceeds 100 H. P. 

The figures here given may iliustrate an exag- 
gerated case, but the principle will hold good in 
many cases, especially where smaller units are 
employed, and we believe that herein is indicated 
a profitable course to pursue for our central 
lighting stations who desire to keep their ma- 
chinery profitably employed during the cay] ght 
hours. The present method of charging for 
power at lighting meter rates is almott prohibit- 
ory. If half an ampere hour is charged for at 1 
cent, a H. P. hour costs 18 cents. For 8 hours a day 
and 300 days the bill would be over $300 per year 
per H. P. Even those using very small units can 
generate power locally by steam at but a fraction 
of this, aud only those who do not care to go to 
the expense and trouble of installing a steam or 
gas engine become purchasers at al. But among 
these smaller users of power doubtless there are 
few who can generate it at less than $100 per 
annum. Would it not be policy for the central 
station man, after looking over uch establish- 
ments, to offer to supply them for a stipulated 
sum based upon what it has previously cost the 
establishment to produce it locally? In many 
cases contracts could doubtless be made at a 
lower price than it could be locally generated for, 
on the condition that the power rupply should be 
out off during the hours of maximum lighting 

load. 

We believe that some such plan might prove 
highly beneficial, both to the producer and the 
consumer, and is well wor:h trying at any rate. 

x & * 


The Print Electric Power, through the 
You Stole, personality of its staff, Messrs. 
oh Stevie Cole. Foster, Osterburgh and Davis, 


concocted and carried out a most brilliant scheme 
at Niagara by which it was hoped toadd materially 
to its already large list of subscribers. This 
scheme was to have a large group picture taken 
of the members of the Institute present on this 
memorable occasion, and to offer copies of it as a 
premium for new subscribers. The whole thing 
was done atits own expense. The picture was 
unusually good, many new subscribers were ob- 
tained on the spot with cash down, and the nega- 
tive brought to New York on Friday night for 
printing. But Mr. Coles left Niagara the day 
before, and in the next issue of the Review 


there appeared a half-tone reproduction of thin 
same picture—eome days in advance of the issu- 
ance by Electric Power of its own copies. Messrs. 
Foster, Osterburgh and Davis regard this antici- 
pation as , and they are too full for u ter 
ance. ‘* Electricus,” however, comer tu their as. 
sistance in a pretty but reproachful poem which 
appears in another column. 


* N N 
Financiering There appeared in last 
or Sunday’s Mercury a page 


Swindling ? or so of interesting matter 
in regard to the General Electric Company, ac- 
compaiiied by a cartoon which, while conceived 
in s fine sense of humor, will not be considered 
funny by t e widows a d orphans and small 
shopkeepers of New England who have lost 
their little all by inv: stin: in th: local elect io 
lighting and railway securities with which the 
T.-H. and G. E. Companies flooded every fins i- 
cial institution in that section. One half of this 
cartoon represent; a street car drawn by a pair 
of mules in the street of the hamlet of Sleepy 
Hollow. On the scene is a G. E. promoter tell- 
ing the owner of the road how to get rich, to wit: 
by adopting electricity and bonding his road- 
„We will float the bonds.” 
farmer, resting on his hoe for a moment while 
the trolley car from Sleepy Hollow to Never- 
make - a- city passes though his fields. The 
query is raised, Who pays for it? 

This is the query which was raised by every 
thoughtful man in this business when the great 
financial scheme of Mr. C. A. Coffin first became 
conspicuous, when it became almost impossible 
for con ervatively managed concerns to sell 
apparatus on a cash basis, even ata price 20 per 
cent. lower than that obtained by the T.-H. 
schemers, who took bonds in retu n—who not 
only took bonds but who begged for bonds, who 
preferred bonds to cash, who would take bonds 
on anything, and who were advised by Mr. 
Coffin that he could sell any kind of bonds, in 
any quantity, if they did not cost more than 60. 

Mr. Coffin’s answer to the query was always 
about in this strain: These bonds have 15 to 
20 years to run, and many things can happen in 
that time. I expect the wonderful dev lopment 
in the business to pull us through.” 

We do not think he expected anything of the 
kind. He no doubt did expect the scheme to 
last a little longer. Hehoped, of course, that the 
roads financed would at least pay interest on 
their bonds until such time as he was safely out 
of the way. He was, however, actuated by no 
higher motive than the burglar or the bank 
thief, who knows the enormity and the penalty of 
his crimes but who always hopes to escape de- 
tection. 

While the cartoon to which we have referred 
was intended for ridicule, it represents (barring 
poor artistic work) just exactly the scheme which 
Mr. Coffin carried into effect, and which he was 
weak-minded enough to suppose could list for 
ten or fifteen years. 

In the last annual report of the G. E. Com- 
pany there appears a complete list of the com- 
pany’s holdings in various local properties to 


Next is a fo.lorn 


which the Coffinesque scheme of financier. 
ing was applied. The list is a Jong one. 
We have taken from it every street railway 
property mentioned, investigated the status of 
the various companies, and present the t bulated 
results for the consideration of the public. Part 
only of the total issue of these locul securities is 


. held by the G. E. Company, the rest having been 


transferred to the various financiering cumpa- 
nies, and many millions at par value have been 
uuloaded upon ignorant and trustful investors in 
New Eugland and elsewhere w.ob d no suspi- 
cion that the former Quaker leader would turn 
into a cold-blooded aud calculating swindler in 
less than ten years. 


We a e preparing now » similar statement of 
the lighting companies, aud it is alreauy sppar- 
ent that the showing made by the r.ilway com- 
panies is nor at all an unfair standard by which 
tv judge the entire financiering plan. lts results 
huve been the same to whatever business applied. 
Ludeed it could not have been otherwise. There 
are laws of health whics no man can ignore 
without paying the penalty, and there are just 
as certainly laws of business which no co!pora- 
tion can vio.ute without suffering the sure pun- 
i-hme.t. 

The casual reader may suppore that this woful 
result could not have been foreseen. This is not 
the tiuth. Not one week passed after Mr. Cof- 
fin's scheme was launched but he was warned of 
the inevitable end. Whatever the public or the 
local st: eet railway peo; le then s: Ives may have 
thought of the possib.lities of the a; plication of 
electricity, the suund men in this trade early 
knew the limitations as to economy in operation, 
and it took no wise man to know that wherethere 
were no people there could be no lares collected. 


No man in the trade Knew more about this 
than C. A. Coffin. He had made a etady of the 
subject. 

Fortunately, ELEctricity’s deductivns from 
the table submitted, and from the o.her well- 
known results of the infamous plan, are not with- 
out the support of the highest authority onstreet 
railway finances and capitalization. In his 
recent book, ‘‘Street Railway Investments,” Mr. 
E. E. Higgins, who has perhaps given the sub- 
ject more uttention than avy other man in the 
country, lays down a few general laws us to capi- 
talization and the possibilities of suco. ss, which 
are worthy of full credence, except that Mr. 
Higgins has erred’ on the side of liberality 
towards the railway companies. We will make 
a few comparisons of the Coffinesque scheme of 
capitalization with the lxws which bave been 
found by examining hundreds of street railway 
properties to be safe. Our readers can carry 
the comparison to every railway property in the 


G. E. list, aud they will find that every single 


system was capitalized from 100 to 900 per cent. 
above what it should have been. 

Considering cities of 15,000 to 25,000 inhabi- 
tants, the author, whi'e admitting hat an 20ca- 
sional system is apparently profital:lc, says: 

„When we remember that the charges for 


maintenance will increase from year to year as 
the new track and equipment wear out in service, 


JULY 10, 1895 


ELECTRICITY. 


35! 


aia ee TDT!!! SS 


and when we realize how small is the total of net 
earnings, we cannot but fear that the latter will 
dwindle to the point of dis :ppea:ance,” 


And farther: 


None of th securities are woith the consid- 
eration of investments of other than local capi- 
talists, who may be able to give personal time 
and care to the management of the properties.” 


Out of the forty properties in the G. E. list 
part of the securities of which have been foisted 
upon the ; ublic and part upon the G. E. stock- 
holders by the perfidiou: management as assets, 
twenty-one are in towns of less than 25,000 
people—overcapitalized and worthless at best. 

For towns of fro u 25,000 to 35,000 people Mr. 
Higgins finds that the limit of capitalization 
warranted is $12.50 per capila, This would allow 
for the Little Rock system a capitalization of 
$822,500 instead of the $800,000 placed upon it on 
Mr. Coffin’s advice, and for Pueblo $306,250 
instead of the $1,200,000 under which it was 
wrecked. 

In towns of 35,000 to 50,000 the allowance is 
$15 per capita, giving the Los Angeles road 
$750,000 sgainst its present burden of $9,000,000. 
No wonder it is in the hands of a receiver, and 
that every purchaser of the securities has lost 
nearly all of his investment 

In larger cities it is found that from $15 to 
$25 per capits is reasonable. This basis would 
have given to the Rochester system $8,845,000 
against its present bonded debt of $5,000,000 and 
34.121,50) of stock, cr over $9,000,000, all 
told. 

Can the purchasers of such securities as appear 
in this list realize the situat on, see how they 
have been duped, without a feeling of res nt- 
ment? I: it any wonder that a journal like 
Execrricity, in its endeavor to be true to the 
best ii terests of the trade it represeuts, inveighs 
against the conduct of our large mavufacturiug 
compauies and against those rerpons. ble for the 
policy of those oompan es? 

The wonder is that those who have oommit ed 
these crimes are still allowed to appear in associ- 
ation with men who valu; their reputations as 
representative business men. 


To show the desperation and thoroughness with 
which this scheme of floating worthless bonds 
was worked, it is only necessary to say that in the 
proscribed list of cities | etween 15,C00 and 25,- 
‘ 000 in population—91 in number 81 have been 
i supplied with street railway systems, and 80 per 
Cent. of the total mileage is electric; of the 35 
cities between 25,000 and 35,000, all hav systems, 
and 75 per cent. of the mileage is electric. 


The full results of the swindling scheme are 
not yet apparent, but no man can give careful 
attention to it without reaching the conviction 
that ev ry railroad property financed by the 
T.-H. or G.E. Company must ultimately end ina 
receiversbip, a scaling dowu of the cup tal, and 
in infinite loss to the uvfortuna'e dupes who 
were misled into purchasing the securities; fur- 
ther, that the financing companies are them- 
selves built upon a watery foundation, and must 
fail, that the G. E. Company itself is driving 
with absolute certainty to a disastrous and dis- 


graceful wreck, and that no power known to the 
commercial world can save it. 


Of the forty roads in the table compiled, one 
has rot been discovered—the Alamo Electric 
Street Railway Company. Mr. F. P. Fish says it 
is in San Antonio, and perhaps it is. No 
record of i, however, is found in any of our 
books of st tictics, and a gentleman in San An- 
tonio writes us he rever heard of it. Twenty- 
six are in the hauds of receivers, or have de- 
faulted and escaped a receivership temporarily. 

Of the total mileage of the roads listed 764 
miles are iu the bands of receivers against 214 
of solvent companies. The capita'ization of the 
bankrupt properties is $78, 46,00. and of those 
which have so fur averted a confe ion of in- 
solvency $18,673,600. 

The record s a black one, and is without one 
palliative feature. It is exceeded in magnitude 
in the case of steam roads, but not in base ness. 

Justice moves slowly, but those respons. ble 
for the sale of these millions of spurious securi- 
ties, with the consequent depreciations and 
sufferings entailed upon inuocent purchasers, 
can not escape. 

ELEOTROITY will not rest until they are driven 
from the electrical field in disgrace, their places 
filled by men who will labor for different ends. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


A Law went into effect in Illinois on July 1 
requi ing companies inco! porated after that date 
to pay a tax on their full capitaliza ion, whether 
resting upon money, patents, wind or water. 
Among the new and promising enterprises which 
hastened to secure incorpor:tion papers the last 
week before the law took effect were the following: 


Name. Capitalization. 
Inter-Ocean Electric Railway Company........ 5 
Chicago Giant Electric Motor TR . 15 ,000,000 
Cosmelectric Company.. ; 10,000 000 
Elliott Magnetic Electric Company.. 1,000,000 


Chenoa Electric Light and Power Company rrr 15,000 
We advise Chicago investors to put their 
money into the latter concern in preference io 
the others. 
& k*k * 

Tue first number of Prof. Barrett’s journal 
bore on the title page the inscription : J. Allan 
Hornsby, M. D., Managing Editor.” In the 
second issue the M. D. isomitte:. Why? We 
unde:stand that the erudite Do: tor received his 
degree from theSt. Lonis Medical College, and he 
should not be ashamed of it. 

x K * 
Well Treated Abroad. 


Frank Mason Will bea Major-General When He Returns. 
(From the N. Y. World.) 

London, July 6.—Capt. Mason, who has charge of the 
police telegraph system at Brooklyn, N. Y., has been hav- 
ing a good time in London. The officers of Scotland Yard 
have extended him every courtesy. 

& * ** 

WE HAVE received many requests from con- 
stituents to publish further pa: ticulars in regard 
to Prof. John Poo-Bah Barrett’s career, and as 
to his connection with various companies selling 
supplies to the city of Chicago—transactions in 
which he is said to figu e on both sides. We are 
advised, however, that he is soon to be deposed 
from his officia] position, which will remove any 
inte est that now attaches to him as a publio 
man. We suppose we may look for a new book 


soon after his retirement, or a serial in the Evec- 
trical Journal, entitled Reminiscerc:s of a 
Fireman. Electrician, or The Difference Between 
Running Wid de Machine and Traveling Wid de 
Gang.” 

x Nd & 


The Print You Stole, oh Stevie Cole. 


Oh give us back that photc graph, 
Said Foster—Oster—Davis ; 

It is asin, though you do laugh, 
So give it back and save us— 

The print you stole, oh Stevie Cole.* 


We laid our plans to haveit go 
To all our old subscribers, 

To gain some new ones, too; 8180 
To please our advertisers— 

The print you stole, oh Stevie Cole. 


Our plans are now, alas, upset— 
We owe it all to you— 

The photograph we paid to get 
Was scooped by the Review— 

The one you stole, oh Stevie Cole. 


And Stevie Cole, God shr.ve your soul, 
And may the Lord forgive us! 
We’ll yet get square for what you stole, 
Said Foster—Oster—Divvus, 
Whose print you stole, oh Stevie Cole. 
„ ELECTRICUSB.” 
This is poetic license. The word is by right plural. 


While it would not be quoting properly to say carry 
coal to Newca-tle,” it is claime by Foster—Oster— Davis 


that it would be equally proper ‘carry Cole to Si: g- 
Sing“ as to carry Coles to Sing sing.” Th The poet prefers 
to use the singular. since it rhymes better with stole. 


& K * 


THE appeintment of are eiver for tl e Schuyler 
Electric Manufacturing Company ought to 
rerult in exposing fullv the recent a tempts of 
the G. E people to fret ze out the miuority stock- 
holders o the Middletown cı noern. The G. E. 
Company owns $3 1.930 of sec irities in the Manu- 
facturing Company and $50,000 inthe Schuyler 
Electric Company. 


& & * 
Great len Agree. 


(From the Mail and Express.) 


Will it (electricity) drive the locomotive into the round 
house for the last time, to be broken up and sold for old 
metal, and are we now listening to the last shrieks of the 
iron horse, soon to be superseded by the strange-voiced 
steed of some higher civilization ? 

Mr. Westinghouse will tell yru he thinks so. Russell 
Sage, who has built a score of railroads, will agree with 
him. So will T. Commerford Martin, Joseph Wetzler and 
nearly all other electrical experts of the country. 


„& * N 


WE ARE told that some of the gentlemen im- 
porting foreign carbons are escaping payment 
of proper duty through undervaluations. They 
are nut wise. ELROTRIOTTT'S Searchlight is now 
turned on the New York Custom House. The 
penalty is a severe one, and the fine for one of- 
fense may easily wipe out the profits of a year’s 
bus ness. Besides, carbous good enough for any 
service are now made in th's country, and ELRO- 
TRICITY believes in patronizing home industry. 

& NK N 

ELECTRIOITT bas au esteemed contemporary in 
Electricity sired by Electione r, dam Midnight, 
and who has made a record of 2:173. This was 
fast time once, but if our namesake does not 
want to be disowned by us be will need to knock 
just 12 seconds cff his record, and even then he 
will be several seconds slower than we are. 


xk NK * 
The Louisiana Light Company Tlatter. 


(From the Picayune.) 


The charges of fraud which were 80 liberally inter- 
spersed in the petitions of complainants receive but little 
attention at the hands of the court. The Judge a mits 
that there are matters unexplained which have left on 
his mind impressions that th re may have been misman- 
agement or acts in which some of the active directors rep- 
resented more their own individual interests than those 
of the company, and were ultra vires, but the impression 
was evidently not sufficient to warrant an investigation, 
for none was made, and it may be considered a victory for 
the Electric Light Company. 
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Results of Thomson-Houston and General Electric Financing of Railroad Properties. 
STREET RAILWAY COMPANY. Place. sepuas j Mee Cars. Capit 1) Funded | IN HANDS OF RECEIVER. 

Alamo Electric Street Railway Company.................. San Antonio, T.... „ 8 0 000 ROAD NOT DISCOVERED. 
Amsterdam Street Railway Companßʒ . Amsterdam, N. .. 17,300 7.51 10 m., 4 tr. 270,000 8. 00, 000 

City Electric Street Railway Ccomdpan g/, Little Rock, Ark.......... 25,800 20 20 h., 2 m., 20 tr. 00 000 200(00 RECEIVER 

Dubuque Light and Traction Company..................,-.;Dubuque, Ia. 80,300 14 18 m.. 8 tr. (0 ,000 | 485.000 RKCEIVER. 

Elgin City Railway Company.......... e Elgin, Il..................{ 17,00 18 13 m., 9 tr. 2: 0,000 17 6 000 

Fairhaven and New Whatcom (Wash.) Railway Company. Faſirhaven & Whatcomb.. 8.000 18.5 16 m. 600.000 287 00) 

Fort Clark Street Rall way Compan /.. Peo: la III ĩ 41, 000 14 14 m, 20 tr. 250,000 250,000 RECEIVER. 

Macon Consolidated Street Railroad Company............. Macon, G&............06.. 22,500 25.75 21 m., 16 tr. 500 000 200,000 RECEIVER. 
Metropolitan Street Railway Companʒd/, Macon. Ga ae e | 10 ,000 6,000 | DEFAUL1 ED. 

Ottawa Electric Street Railway Compan g/ Ottawa, Ill................ 990 8 8 m, 4 tr. 100, 000 75,000 RRC KEIV ER Ceased operations. 
Overland Railway Comp ang, e Nashville, Tenn........... | 76,100 11 8 m, 10 tr. 10, 00 12, (00 |RECE: VER. 

Oxford Lake L Inna... eee e Anniston, Ala ........... 9,90) 7. 5 6 m., 2 tr 175.000] 175.0 0 

Pueblo City Railway Company Pueblo, Coll.. 24,500 | 25 21 m., 16 tr. 00 000 9 ed REI EIVER. 

Queen City Electric Rallway Company............. ...... Marion, Ind.... .......... 8,70) 5 1t m.. 2 tr. 1f0 000 | 1 0, 00 |RECEIVRER. 

Queen City Rallway Copann gg cone Dallas, Teng 33,090 10 18 m. 400,000 | 350.000 |RECKIVER. 

Syracuse Consolidated Street Railway Company..... ..:..|/Syracuse, N. Y............ 88, 100 31.75 29 m., 68 bx. 21 op. 1.250, 000 | 1,2 0,000 RECEIVER. 

Tacoma Rallway and Motor Companß e Tacoma, Wass 36, 00 48 26 W., 5 g. 750 000 1, CO, 0 0 RKCEIVER. 

Twin City General Electric Company.............. Maes Ironwood, Mich........... 7, 00 55 4m 75 000 2,000 

Union Street Railway Comp ang e Dover, N. Le 12.700 11 Im., tr. 150,000 | 10000) RECEIVER 

Utic. Belt Line Street Railroad Company q Utica, N. KK .. eens 41,00 | 28 32m , 22 tr. 189893 5 NO %% [RECEIVER 

Vancouver Electric Railway and Light Company.. . Vancouver, B. o. 3,500 7.5 9 m., I tr. 800 000 | 300,000 

Atlanta Consolidated Street Ratlw y Company... . Atlanta, Ga . 65 5 68.0 7 m., 0 tr. 2 000 000 „1, 0 IDEFAULTED 
Brooklyn Heights Railroad Co. and leased companies Brooklyn, N. Y........... -06:0 | 245.2 121 m., 109 tr., 2 0 h. (14,20°,(0 18,91 0) [RZCEIVRR 
Chat fa noog i Electric Railway Compnnoꝰã V Chattancoga, Tenn. 29.100 32 30 m., 10 tr. 1.500 000 1. 200,0 RTC EKIVER 

Crescent city Railroad Companedtdddd . New Orleans, LMU. 242,000 86 N 2.000, 000, 465, 000 

Hoosac Valley Street Rai way Company................... No: th Adams, Ma 8......| 16,000 6 7 m., i tr 0 000 50. Ob 

Knoxville Street Railroad Compiny . . Knoxville, Tenn 22,500 17 12 m., 11 tr. 00,000 370,00) RECEIVER. 

Los Angeles Consolidated Electric Ra lway Company. Los Angeles, Cal.......... 50.2 104 4 h.. 65 m.,(0 p., 0 g. 16,000,000 | 2,007,100 RECEIVER. 

Mad son City Railway Companꝶ . . Madison, W Iss 13.400 8 9 m., 4 tr. 100.0 0 15 000 |RECEIVER. 
Milwaukee -treet Railway Company............ aguante Milwaukee, Ws. 501,400 115 g. 5,000,000 |12 275,000 RKC RIVER. 
Petersburg Street Railway Company ... [Petersburg Va...........{ 22,100 3 25 10 m.. 2 h. 100,000 | 10°,0C0 |R “CFIVER. 

Rainier Pow. rand Ratlway Co npany.................eeee- Seditle. Wass 42,€00 8 4m , Str. 2 0,000 | 1 0,000 RECEIVER. 

Rochest r Railway Company eee eeeeseeeeee: Rochester, N. Y.......... 13”,800 77.48 | 151m, 60tr. 5,000,000 | 4,121,5'0 

San Francisco and San Mateo Railway Company........... an Mat o. Cal........... 1,000 27 37 m. 2 00 '.000 | 1.°0'00 IRECEIVER. 

Sea Shore Electric Ritlway Company A: bury Park N. J. 4,000 8.25 26 m. 00, 000 0 „(00 

Steubenvilie -treet Railway Comp‘ny ...... .............(Steubenvitle, oo 13,300 25 |5m. 75,000 | £0,000 |RECEIVER—Koad sold 
St. Cloud City Street Car Company............. (t. Cloud, Minon........... TACO 10 8 m. 100. 000 12 „ 0) 

Trumbu l Electric Ral way Conp ann. Warren and Nile: o. 20, 100 7 8 m. | 1'0 000 89.00 

West street and North End Railway Company............ seattle, Wash ....... .... 42.850 10 18 m., 1 tr. | 1,000 000 3 0,0 0 

7 m. | 170 000 ‘00,000 RECEIVER. 


Winona Gen. ral Electric Company.................... penes eee Mun 18,5 4 


LEGAL NOTES. 


The sheriff has received an execution fer 
$6,488 against the Lawrence Ek ctric Company, 
of No. 130 Pearl street, New York, in favor of 
William Lawrence. F. H. Mollenhauer has 
obtained a judgment for $1,041 against the 
company. 

In the case of the Millville Traction Company 
vs. Goodwin et at., restraining the defen ants 
from interfering with or obst: ucting the running 
of the str. et cars of the company, Vice-Ohancel- 
lor Bird, at Trenton, N. J., has filed a decision, 
ruling that the defenda ts had no right to ob- 
struct or interfere with the r.nning of the cars. 
The defendants attempted to move a two and a 
half story frame house across the street occupied 
by the traction company, and for 111 feet along 
it. This would necessitate the cutting of she 
wires and the stoppage of cars on the street for 
several hours. There was a great deal of local 
‘excitement cansed by the affair at the time, and 
the authorities had to disperse mobs of rioters 
at the scene several times. 


The Postal Telegraph Company obtained con- 
trol of the main lite of the unsuccessful United 
Lines Telegraph Company, between New York 
and Washington, which was covered by mort- 


g ges of over $1,800,000. Last November the 
United Lines was sold, but only 9300, 000 was 
realized. On the 3d inst. a deficiency judgment 
for $1,559,386 was recoded against the company 


pany, tiustee for John W. 3 


in favor of the Farmers’ Loan and Trust Com. 
and his 
associates, who were bondholders. e United 
Lines Company will now be absorbed by the 
Postal Telegraph Company. 


The General Term of the Supreme Court has 
rendered a decision in an acticn brought by 


Franz Herz enjoining the distribution of 8500, - 
(00 of gold debenture bonds issued by the 


Interior Conduit and Insulation Company. 


O. S. Platt vs. Bryant Electric Company. 


A temporary injunction has been issued against 
the Bryant Electric Company of Bridgeport in 


an action brougl:t by O. S. Platt claiming in- 
fringement of various patents on switches. 


A New Electrical Phenomenon. 

The study of crystallization has provided its 
devotecs with many beautiful effects, not to say 
delightful surprises, and although our knowledge 
in this direction is not very extensive, every 
year large accumulations are made to it, especial- 
ly to th t branch known as crystallography. 
Now amongst those ffects which we have referred 
to as beautiful is the following: At t! e moment 
of crystal-forming, some substances emit a flash 
of light. This can be demonstrated easily. For 
example, let a glass cylinder be half filled with 


warm satura'ed sodium chloride solution, and 
into it let there be poured an equa’ quantity of 
hydrochloric acid (sp. gr. 1.12); then let the 
solutions be well mixed by stirring with a glass 
rod, when a bluish-green light will pervade the 
whole cylinder. Or the two liquids having been 
carefully poured in so that the one is uperim- 
posed upon the other, let the cylinder be s:dden- 
ly and s'rongly shaken, wh-n a flash of light will 
occur. Alcohol may be used in place of the acid, 
and similar effects may be obtained by the use of 
potassium chloride or bromide, instead of the 
sodium sa ta. So much for the way of producing 
the phenomenon. Hitherto no one has said 
much more regarding it thin that it is very 
beautiful and interesting—an obvious sort of 
conclusion which has at least the mer t of being 
a safe one. But now we find E. Bandrowski 
coming forward with a theory which, if unas 
gai able, will place this phenomenon in that ever 
increasing category of what we style ‘‘ new elec- 
trical phenomena.” He con- iders that the light 
emitted during crystallization is electrical, and 
is due to the union of electrifi:dions. If this is 
true, the light should be more marked in the 
sudden cry: talliza ion of strongly dissociated 
compounds. And this appears to be the case. 
— Electrical Review, London. 
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THE SUBSTITUTION OF ELECTRICITY 
FOR STEAM IN RAILWAY PRAO- 
TICE—II.* — 


BY DR. LOUIS DUNOAN. 


THE BALTIMORE BELT LINE TUNNEL EQUIPMENT. 


The General Electric Company was confident 
enough of its ability to successfally equip the 
road to make a contract with the Baltimore and 
Ohio Company to haul its trains over the Belt 
Line, the contract being dependent upon the 
successful operation of the plant. The total 
length of the line equipped is about three miles, 
the extension beyond the tunnel being for the 
purpose of assisting the freight locomotives to 
haul their trains up the one and one haf per 
cent. grade on the line beyond the tuunel. 
There are to be three locomotives and it is cal- 
culated that the traffic can ordinarily be handled 
by two of them. The steam engines are not to 
be takeu off the trai..s, but hauled through the 
tunnel by the electric locomotive which switches 
off at the terminus of the line. To operate these 
machines a station has been erectel which con- 
tains 3,000 H. P. of electric generators, and an 
overhead line has been equipped to transmit cur- 
rent to the locomotives. With respect to the 
station itself there is little that is novel. There 
are four 750 m. P. Allis-Corliss engines directly 
coupled to generators of the same capacity, the 
generators having a voltage of 600 at no load and 
700 at full load. Foundat:ons have been partly 
erected for a fifth uvit in case it is found veces- 
sary, The building also coutains the ligh ing 
p'aut, having a capacity for 400 are lights and 
4.030 16 O. P. incandescent lights. Prov sion has 
also been made for an extension to this lighting 
plant when the station. for the belt line ae 
e:ected. There are two iucandescent machiues 
and one of them will be us d to supply the 1, 000 
32 C. P. lamps which have been installed in the 
tunnel. Perhaps th- most novel feature of the 
plant is the overhead structure wuich is em- 
ploye l. The conditions to be met we e peculi- 
arly difficult, and the ordinary under-running 
trolley was considered impracticable. The tun- 
nel is very low in places and the management 
of the road decided that the conductors could 
not be placed in the middle of the tunnel between 
the tracks. Outside o. the tunnel the conduct -r 
is still between the tracks, but is elevated toa 
height of 22 feet, while inside the tunnel it is 
only 17 feet from the top of the rail. The con- 
ductor consists of an iron t ough made of two Z 
bars riveted to a cover plate 12 inches wide, leav- 
ing a slot one inch wide be ween the Z bars. In 
the tunnel this trough is supported from trans- 
verse channel bars secured to expansion bolts 
which are fastened from the top of the tunnel. 
There is a double insulation, one porcelain in- 
sulator being between the channel bars and 
another between the channel bars and the expan. 
s on bolt. Outside the unnel the trough is sup- 
ported as fo.lows: At distances of 150 feet light 
iron columns with cross trusses are erected, aud 
between these trusses are hung catenaries sup- 
plied with a number of suspension bolts. Trans- 
ve se ch :nnels similar to those used in the tunnel 
are fastened to these bolts and the trough is fast- 
ened to the channels. The Z bars are made in 
lengths of 3) feet, the oppo-ite bars breaking the 
jo nts with one another, 
riveted together and then bonded with Chicago“ 
rail bonds. Suspended on the same transverse 
beams as the trough are three copper cables of 
1,000,000 centimeters area, which serve as feed 
wires which are connected at intervals with a 
trough, there being of course one trough for 
each track. For the return circuit the tracks 


*From Dr. Duncan’s inaugural address to the American 
Institute of Electrical Engineers, Niagara Falls, June 25, 


the lengths being 


are bonded as in ordinary railroad work. there 
being cross bars and at intervals connections 
with a copper cable of 1,0)0,000 centimeters area 
varied in a wooden trough between the tracks. 
The contact arrangement that is to be used con- 


` gists of a brass shoe travelling in the trough and 


connected with a locomotive with a' flexible saw- 
buck arrangement which has a very considerable 
range in every direction. The current is trans- 
mitted to the motors by a copper cable, and in 
case of the shoe sticking in the trough, a sifety 
pin is arranged to break with any desired strain. 
Where switches are used there is a tongue 
worked by the lever which operates the track 
switch, and which serves to direct the shoe. This 
structure, although exceedingly massive and ex- 
pensive, promises to give an excellent contact 
at all times, and it requires no care from the 
motorman. 

The locomotives are the most massive in the 
his- ory of either steam or electrical transporta 
tion, and the weight, which amounts to 95 tons, 
is on eight driving wheels, so that the full trac- 
tive power of the locomotive will be developed. 
On ea.h axle there is sleeved u six-pole motor, 
there being considerable play between the axle 
and the sleeve, which latter is »pring supported 
from the frame. In this way any heavy blow 
due to irregularity in the track is taken 
through the springr, and the wear both of the 
track a-d locomotive is reduced. On the arma- 
ture shaft are projecting arms which move be- 
tween lugs cast on the wheels, thus allowing the 
necessary relative motion between the axle and 
a matui e. 

The situation in the Baltimore Belt Line is 
this: The station is completed aud is being op- 
erated daily. One of the locomotives is on the 
ground, set up and ready to run, the overhead 


work is finished with the excep ion of a short 


length which wa .interfe:ed with by a temporary 
bridge over a cut. The litter has been .emoved. 

If this equipment proves successful it will open 
a limited but important field for tbe introduc- 
tion of large electric :ocomotives. There are in 
the United States a n mb r of tunnels, u hose op- 
eration is anything but satisfactory at prese t, 
which can be equipped asthe Baltimore tunnel 
is equipped. Several of them have the addi- 
tiona adva tage that they are near the switching 
yards of the roads. and th: same plant could be 
u edfor hauling trains through the tunnels and 
for sw tching, and not only would the economy 
of the station be increase ., but the substitution 
of electric for steam switch ng engines would 
result in a very cousiderable saving. 


Advice to the Electrical Engineer.” 
(From the Pacific Electrician.) 


ELECTRICITY has called on the Electrical En- 
gineer to point out its puwer plants where elec- 
tricity is transmitted a distance of twenty miles 
or over, for both power and lighting purposes, 
If the Engineer will write to the Lassen County 
Advocate at Susauville, Cal., and secure the 
address of its expert, it may get the information 
it needs. 

Mr. Thomas, th man who has the aerial ra l- 
way that was invented by a blind man, proposes 
to construct an electric road, strung on wires 
from the top of Grizzly Peak to Guat Island. 

Probably he will p'ant an Emme battery on 
Goat Island, aud a Feltz battery on Grizzly Peak, 
and the resulting excitement (among the stook- 
holders) will create enough energy to operate bis 
cars at a speed of 100 miles an hour. Mr. Thom- 
as’s desire to get to the top of Grizzly Peak, and 


in such fast time, is supposed to be due to the 
fact that Mr. John Chetwood, a San Francisco 
attorney, is after him with a jadgment of robust 
dimensions. 


* Operated June 27. 


NOTES ON THE RECONSTRUCTION OF 
A SMALL CENTRALSTATION PLANT.” 


BY FRANKLIN L. POPE. 


The distribution of rainfall throughout the 
year should be studied. It is often materially 
modified by loca] geograph:cal conditions. The 
diagram shows that the distribution on the head- 
waters of the Housatonie is quite different from 
the normal type of the no:theistern region. 
The same may be true of other rivers 

While th s investigation was goi g on, it was 
discovered that actual measurements of the 
vol me of water in the Housatonic had been 
made in 1873 by the engineers of the New York 
Department of Public Works, with re‘erence to 
its utilization asa future source of water supply 
for that city. The minimum summer flow was 
found to be (as given in the e: gineer’s report), 
0.84 O. F. per second per square mile. lt was 
also learned that measurements made on several 
different occasions :t Birmingham, Conn., in 
very low stizes of wat r. gave an average of 0.32 
c. F. per second per square mile. It was there- 
fore assumed that Mr. Fanning’s estimates were 
at least on the sa e side. The gr ater volume 
water found by the actual measurements is 
doubtless due to the fact that here are some 5 
or 6 square miles of reservoirs, consist:ng of 
natural and artificial lakes, on the upper waters 
of the Housatonic, which a e drawn upon by tue 
numerous mills on the river as an extra supply 
during the season of drought. 

A m nimum flow of 0.25 per second per square 
mile would give at Glendale, 4,085 C. F. per min- 


Fic. 1.—Curve of mean annual distr but on of 
rainfall, Full line is reduced observations at 
Williamatown, Mass., 1816 to 1874. Dotted line 
is mean of all observations in the Hudson and 
Champlain Volleys, snd Northern and Western 
New York, aggregnte 564 years. 
ute. Multiplying this by the weight of a c. F. 
of water (63 3 Ibs.) gives 235,415 foot pounds 
which, div ded by 33,000 gives 7.74 gross horse- 
power per foot of fall, or a total of {96 a. P. for 
the 13 foot fal at Glendale. The average 
efficiency of a good turbine may safely be taken 
at 75 per cent. which would give 679 as the 
available EH. P. during the whole 24 hours. in 
time of lowest water. In electric lighting, how- 
ever, the great bulk of work is done within a 
period of 4 hours (in summer time). and hence it 
is possible, iu case th re is sufficient area of 
pondage above the dam, to increase this capacity 
by storage at least four-fold, which would raise 
the limit of minimum available power during 
lighting hours to 71.6 E. P., an amount which 
was considered to be ample to meet all the prob- 
able requi.ements of the Great Barrington plant 
for many years to come. 

While negotiations were still pending with the 
owners of the Glendale privilege, and also the 
one in the village already referred to, overtures 
were received irom a manufacturing company 
owning a third exceptionally desirable privilege, 
on the same stre:im. at an intermediate point 
considerably nearer than Glendale. This com- 


»A paper presented at the twelfth General Meeting of 
the American Institute of Electrical Engineers, Niagara 
Falls, June 27, 1895. 
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pany had oniy recently complet: d a new dam, 


head-gates, raceways, etc., at a very considerable 
expense, and was w.lling to lease the complete 
est :blishment, including a new McCormick 
turbine of 325 F. P. and a two-phase Stanley gen- 
erator of corresp uding capacity, at a montbly 
rental, based upon the actual output as meas 
ured in killowatt hours at the dynamo terminals, 
provided that a certain minimum monthly con- 
sumption was guaranteed. With the same 
volume of water as at Glendale, the fall at this 
point was 20 feet, assuring at least 417 E. P. at 
lowest water du:ing lighting hours. All the 
hydraulic app:ratus and ap ointmen's were of 
the best possible construction, and well cal-ul ted 
to insure absolute permanency of operation. 


The minimum rental required was so.newhat 
less than the amount of the coal bill of th Great 
Barrington company for the preceding fi cal 
year, but while the immediate saving in opera- 
tiug expenses wis not large, the acceptance of the 
proposition would pl ce the company in a po- 
s.tion to reduce its rates to consume s, for the 
reason that its output m ght be ve y largely in- 
creased without materially augmenting its 
operating expenses. A leuse for aterm ot years 
was accordingly closed. 

In lay.ng out the plant it was determin d to 
b:ing the main feeders directly to a distributing 
station in the village, t» be used principally asa 
convenient headquarters fo testing the circuits 
and controlling the street-lighting service. In 
laying out the transmission line, a surveyor was 
employed, and a preliminary line was run direct- 
ly from tLe power-house to the distributing sta- 
tion. The air lne distance was found to be 5.15 
miles. With the assistance of the surveyor, the 
actual line was then staked out, going directiy 
across country,and ke ping as near as circum- 
stances permitted to the trans t line. About ha'f 
the distance, the transit line was found to so 
nearly coincide w.th existing highways that the 
consent of the luca] authoritie was obtained to 
set the poles along the highway location; the re- 
ma nder of the route lay principally through un- 
cultivated land of little value, so that a compara- 
tively :mall expenditure was sufficient to secure 
a release from all claims for land-damages. This 
enabled the line to be located with long stretches 
absolutely straight, avoiding all sharp angles; a 
very important consideration when heavy wires 
are used. The poles were of s-lected chestnut 
with nat.iral butts, usually set five feet in the 
ground :t maximum intervals of 125 feet. The 
. poles were ordinarily 25 feet long and 8 inches 
thick at the small end. Shorter poles were 
sometimes used cn elevations and longer ones in 
depressions, in crder to equalize the strain as 
much as possible. The insulators used were of 
the large double-lell white porcelain type (Ger- 
man Government standard), and were imported 
by us from Berlin. The iusulitor of the top 
wire is set upon a malleable iron stem 14 inches 
| ng screwed into the top of tue pole which is 
tapered to 5 inches diameter and protected from 
splitting by drivin; on a wrought iron ring. The 


tapered part of the pole as well as the top was - 


given a coating of mineral paint mixed a; thick 
as it could be spread with a brush. The insu- 
lator of the second wire is carried on a malleable 
iron gooseneck screwed intoa $ inch hole bored 
in the side of the ple, in such a position as to 
briug the wires about 16 inches apart. Another 
hole was bored on the opposite side of the pole, 
intended to take the gooseneck of the third wire 
at some future time, leaving the same interval 
between the second and third wires. The porce- 
lain insulators are fixed to their iron supports by 
a packing of oakum placed between the screw- 
threads, which serves to prevent any dange: of 
breakage by expansion or contraction. The line 
wire is laid in a groove formed in tho top of the 
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insulator, exce t upon the curves and angles, in 


which case it is tied at the side in a circumferen- 
tial groove, as is usual in this country. The 
German method of tying is quite complex, and 
unnecessarily strong; in case of undue strain, if 
anythi.g gives way it had | est be the tie-wire. 
We therefoie devised a simple tie which was 
easily and quickly applied, and which has so far 
served an admirable pu: pose. We were obliged 
to string the wires during very cold weather; 
sometimes as col : as 8 or 10 degrees below zero, 
and hence it was necessary to strain tuem very 
tight. A block and fall and a well-trained horse 
were used in pulling up, usually six or seven 
spans of one wire at a time. The hook of the 
block was always attached to the cupper wire, 
whether bare or insulate, w.th a chain-knot 
made of ł inch rope. The feeder.wires were of 
N., 3 B. & S. soft copper, covered with weather- 
proof ‘ insulation“ along the highway (a: a con- 
cession to enl ghtene. public opinion), but 
elsewhere bare. The lengtus of wire were joined 
with McIntyre twisted couplings; the unusual 
strain we had to put upon them occasioually 
pu led ode apart, and this led us, out of abundant 
caution, to solder them, although this was for 
mechanical ruther than electrical reasons. Only 
two feeder wi.es have a; yet been strung, pro- 
viling for a single-phase current from one side 
of the two-phase genera or, but it is the inten- 
tion to run a third feeder hereaſter, which will 
enable two-phas: ind ction motors to be con- 
nected to the same distributing system. 


A pair of telephone wires of No. 12 steel were 
strung below the feeder wires, and these were 
supported upon small German porcelain insu- 
laturs on iron goosenecks on opposite sides of 
the poles. These wires were tran posed at in- 
tervals of about a mile, in order to eliminate the 
inductive effects of the alternating current in the 
feeders. The feeder lines were carried under 
the railroad at an uudergrade crossing by placing 
the in-ulators upon iron brackets leaded into 
stone »butments. The plan of construction 
above described makes a strong. handsome and 
durable line, whil- the insulation of the circuit 
even in the worst weather is simpy faultless. 

The system has leen planned to deliver the 
current xt the distributivg station at a uniform 
pressure of 2,100 volts. Two distributing cen ers 
were fixed upon in te old Edison three-wire net- 
work, and at each of tuese points a pair of large 
transformers, having a ratio of 20 : 1, were fixed 
upon a pole, with th.ir respective primaries in 
series between a pair of branch feeders from the 
distributing system, and their secondaries were 
coupled in series in like manner with the n-utral 
wire between them. None of the consumers on 
the old Edison system knew when the change 
had been made to the new service from any. hing 
th y were able to notice in the behavior of the 
lights. 


Tne next thing done was to reconstruct the 
street lighting system. In place of the 36 ares 
of 1,500 nominal c. P. formerly in use we sub- 
stituted 126 incandescent lamps of 50 volts and 82 


*I regret that I am unable to present any actual meas- 
urements of the insulation of the line of the Great Bar- 
rington company, no opportunity having occurred since 
the work was completed of making tests under atmos- 
pheric conditions of minimum insulation. Several years 
ago, however. while engaged tn telegraphics rvice, I made 
a 8e. 1es Of nearly 100 separate tes sin rainy and foggy 
weather, extending Over a period of five years, of a set of 
10 porcelain insulator. of the same make and pattern in 
every particular ag those now on the Great Barrington 
line, erected on a house-top in the city and therefore 
much exposed to sm ke and dirt. These measurements 
gave & mean resistance of 28.8 megohms, and a minimum 
resistance of 19 megohms per insulator, on a metallic 
circuit: therefore the minimum insulation resistance at 
each pole would be 35 megohms. On the Great Barrington 
line of 28,260 feet there are 250 poles and other s.pports, 
and hence we may assume that the minimum r tance 
of the insulation of the circuit as a wnole would be 152,000 
ohms. The current loss by leakage is found by dividing 


2, 
the mean voltage by the insulation resistance : 157.000 


0.014 ampere: an amount too small for serious considera- 
on. 
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C. P., placed in Iona fixtures projecting horizon. 
tally from the poles 14 feet above the ground. 
Tue lights, as a rule, were fixed upon every alter- 
nate pole, but in the business center, the street 
being broad, they were placed on each side at 
intervals of about 250 feet, and staggered soas 
not to come opposite each oiler. A Shal'en- 
berger shunt cut-out was applied to each lamp. 
The usual number of lamps in each circuit was 
42, although we have s‘nce placed, in some cases, 
as many as 47 in oae series without reducing the 
brilliancy of illumination sufficiently to be 
noticeable by anyone but an expert. One end 
of each street lighting circuit is joined to a spe- 
cial feeder leading to the sub-station, where it is 
connected with the main feeder through a knife- 
switch. The other end of each circuit is con- 
nected to any conveniently located branch feeder 
of the regular commercial lighting service. 

Each lamp circuit has, or wil! have, a fuse- 
bleck and cut-out inclosed in a weather-proof 
box at each end, where it joins the opposite feed- 
ers. These 82 o. P. lamps, when run at full 
candle power, furnish a most satisfactory illumi- 
nation and give the streets a very attractive ap- 
pearance. So far as possible each lamp was 
located with the uid of a transit an J level, so as 
to get them in absolutely straight lines both 
vertical.y and horizontally, a precaution which 
adds materially to the decorative effect. It is 
admitted by ali that the streets of the town are 
much more satisfactorily lighted by the incan- 
descents thau they formerly were by the arc 
lamps, while the actual cos: to the company is 
considerably less. The new lamps were cut-in 
one at a time, on the old arc wires, jumpers 
being temporarily placed across the terminals 
until everything was in readiness to discontinue 
the use of arc machines. ö 

One of the most marked advantages of the 
series street lighting system, especially when 
shunt cut-outs are used, is its great flexibility 
and convenience. For example, instead of plac- 
ing 40 to 45 50-volt lamps in one series, we may 
use 20 to 23 100-vo:t lamps, or if an odd number 
be required, less than is necessary to make upa 
circuit, the deficit may be supplied by adding 
extra shunt-boxes in series at any convenient 
point in the circuit, until the pressure has been 
reduced to the required point. From time to 
time, as new lights are added, these spare shunt- 
boxes are one after ano:her brought into use in 
connection with them. Sometimes, also, we 
temporarily install extra street lights by con- 
necting them in parallel to the secondary mains 
of the regular commercial service, ultimately 
transferring them to new series circuits. 


It has been found to be desirable to use a lamp 
of rather low efficiency for the street lighting 
service, as there is always danger of leakage and 
short circuits from wet boughs of trees and 
other objects getting into contact with the wires, 
and thus diverting an abnormal current through 
some portion of a lamp circuit. In sucha case 
a lamp of high efficiency i: pretty certain to be 
burned out, or at least to have its career of use- 
fulness materially abridged. In this plant the 
average consumption of energy in the street- 
l.ghts, including lamps, lines, shunts and leak- 
age, is found to be about 140 watts per lump of 
32 O. P. 

Perhaps the most ticklish part of the whole 
undertaking was the changing over of the West · 
inghouse system, which wasa 1050- volt primary 
and a 62-volt secondary, running at 16,500 
alternations. In accordance with the new plan, 
it was of course necessary to double the pressure 
bo.h in the primary and secondary circuits, and 
to substitute 104- volt for 52-volt lamps tbrougb- 
out. A preliminary test of one of the transformers 
demonstrated that which perhaps might have 
been foreseen from thworetical considerations, 
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viz., that a dangerous quantity of heat was devel- 
oped within a few hours when it was used to 
convert from 2,000 volts down to 100. In order 
to utilize, so far as possible, the old transformers, 
and at the same time avoid the above difficulty 
various expedients were resorted to. Wherever 
a group of consumers was located in one neigh- 
borhood, a pair of large transformers was in- 
stalled, with secondary mains exieuding from 
500 to 600 feet in various direc: ions, these trans- 
formers being of course placed in series with 
each other. Scattering consumers as far as prac- 
ticable were connected together in small groups 
and supplied by a pair of small transformers 
coupled in the same way. The Westinghouse 
meters, having been originally constracted fora 
frequency of 16,500 alternations, ran slow when 
the frequency was reduced to 8,000. The neces- 
sary coefficient for correction of the readings 
was easily ascertained by experiment, and as fast 
as possible the meters were fitted with new 
disks, supp'ied by the Westinghouse Company at 
a trifling expense, and adapted to the lower 
frequency. 

Of course it will be understood that the reason 
for resorting to these various shifts and ex- 
pedients was merely that we might utilize the 
old apparatus as far as it could poss bly be done, 
aud also that we might carry on the work of re- 
construction, for the most part, with the ordinary 
working force of the establishment. 

The horizontal double turbine which i; used 
to drive the two-phase generator has dune such 
good work that it deserves a few words of com- 
mendation. The selection of the best among the 
many available types of turbines for electric 
work is a matter which merits far more consider- 
ation from a scientific standpoint than it gen- 
erally receives. Water-wheels, like dynamos 
and motors, are sometimes sold on commission 
by agents, and it not iofrequently happens that 
the salesman who makes the largest ‘‘claims,” 
especially if he sells his goods the cheapest, 
carri s away the contract. It needs to be said, 
however that thereis a far greater difference 
than is often suspecte l in the amount of work 
different types of wheels will do with a given, and 
especially a limited, amount of water. There 
are, furthermore, a great many ty pes o. wheels in 
the market which, although as efficient as could 
be asked far with a full volume of water, are very 
far from being so when the volume of water is 
reduced, even by a comparatively small percent- 
age. It is bu: just to say that it isse.dom thata 
turbine makes so favorable a showing, not only 
in this but in other respects, as the one provided 
by the company from which we lease our power. 
The following figures are selected from a much 
larger number obtained by actual measurement 
of its performance in the testing-flume of the 
Holyuke Water-Power Company. 


Quantity of 


Head act- | Revolu- Per cent. 
water nassing | Horsee 

ingon tions per: nrough wheel] power. ° 

Wheel feet. minute. (cu.ft. per sec.) Efficiency. 
16.6; 1 6 25 81.75 124. 0 80.59 
16.80 155.00 0 79 10.87 81. 18 
17.02 151.50 (3.4: 95. Ni 78.39 
17.26 156.75 62.19 78.42 71.95 
17.44 15 .25 42 55 58.71 63. 90 


These results are worthy of particular note, 
for the reason that they show a very high per- 
centage of efficiency maintained through a wide 
range of variation in the quantity of water passing 
through the wheel, a most valuable characteristic 
for electric work. When the quantity of water 
used was diminished from 81.75 to 42.55 cubic 
feet per second the percentage of efficiency fell 
only from 80.99 to 68.9, and what is even more 
remarkable, it was found that the efficiency re- 
mained wel: above 80 per cent. over a range of 
variation of discharge from 88.22 to 70 cubic 
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feet per second or 15.9 per cent. More than one 
type of tarbine which enjoys a high reputation 
and extensive sale among manufacturers will not 
reach 65 or even 60 per cent. efficiency at ‘‘ three- 
quarters gate,” while the 88” wheel above referred 
to has been found to give by actual test 78 per 
cent. under -imilar cond.tions. 

The turbine carries upon its shaft a driving- 
pulley 100 inches in diameter, weighing 11.000 
lbs., which serves as a balance-wheel. It is also 
provided with a Replogle electric governor ope- 
rated by three cells of gravity battery, which has 
never failed to doits work quickly and certainly, 
even under trying conditions. 

In carrying out this work, some things have 
been learned by experience which may be of use 
to others called upon to a leise or to undertake 
the construction of similar works, and I will 
therefore venture to summarize some of my con- 
clusions as follows: 

1. In considering the advisability of operating 
an electric plant by water-power do not on any 
account neglect to ascertain from authentic 
sources of information just how much water crn 
be depended npon during tie low stage in an 
extra dry vear, for this is the measure of its 
value for electric work except when used as an 
auxiliary to steam. The ordioary estimates of 
the commercial value of a wate -power are only 
too apt to prove preposterous exaggerations. 

2. If rights-of-way or releases of damages can 
be obtained without too much trouble and ex- 
pense, it is better to build the feeder line as 
directly across country as may be tl an to follow 


Fia.2.—Efficiency Test of McCormick's Turbine. 


a highway. The saving in cost of construciion 
will usually be more than e.:ough to pay for the 
right-of way, and on such a route there need be 
no interference from trees, while many incon- 
venient angles and much trouble in guyivg and 
bracing are avoided. Shorter ånd stouter poles 
may also be used, in itself avery important 
considerat on. 

8. In eleciric line-construction it is preferable 
to dispense with crvuss-arms unless there are 
more than -ix w res. The best arra gement is 
to place one wire on a top-pin and the Others al- 
ternately on the front and back of the pole, ata 
vertical distance apart of 12 inches. This con- 
struction not only costs less than properly braced 
cross-arms, but is mu-h less conspicuous and 
therefore much less objectionable in a public 
street, is less interfere. with by trees, and is far 
more durable. Much trouble is caused by the decay 
of cross-arms after they have been exposed a few 
years to the weather ; they split at the ends so 
that the pins come out, and not infrequently 
break in the middle, thus fouling the wires. 

4. In medium-sized towns and cities, especially 
in shaded streets, the incaudescent l] mp may be 
made to givea far better distribution of light for 
the same money than is possible with the half. 
arcs” so extensively used, and is much less trouble - 
some to maintaiu in good working or. ler. My 
own experience leads me to think that the lamps 
ought not to be of less than 24 or more than 82 
candle power. Use lamps of low rather than 
high efficiency, but ran them at full candle- 
power, or even a trifleabove. Good streec-lights, 
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well arranged, and renewed sufficiently often, 
are the best possible advertisement for any elec- 
tric company. 

5. Use large transformers as far as practicable, 
placing the consumers within 500 or 600 feet 
radius upon secondary mains. We have used 
both two-wire and three-wire mains. The latter 
plan is certainly to be recommended when the 
distance approximates or exceeds 500 feet, but 
for a short distance, as, for example, when dis- 
tributing within a single block at a pressure of 
100 volts or more, it is a question whether the 
gain in cost of copper over the two-wire plant is 
of sufficient importance to offset the additional 
complexity. 

6. It was fonnd that raising the volta e in the 
residence district from 1,000 : 50 to 2,000 : 100 
greatly improved the uniformity of distr bution 
by lessening the potential drop without entailing 
any corresponding disadvantages. It would seem 
to be preferable, on every account, to use the 
higher pressure. 

7. One cf the most important minor points in 
the management of a plant is apt to be too much 
neglected—the maintenance of the insulation of 
the wires by promptly replacing all cracked and 
broken insulators, and by keeping the wires ab- 
solutely free from contact with uninsulated ob- 
jects. The covered wires which lead into the 
hoods of the street-lamps need to be carefully 
looked after. 

8. Number all the poles with yellow paint ap- 
plied with a stencil on a black ground, and keep 
a record book of the position of each one and its 
distance by the line from ihe test station. 

9. In selecting a turbine wheel, consult com- 
petent authority as to the availabe fall and mivi- 
mum quantity of water, and when making the 
purchase do not exp-ct to get a thousand: dollar 
wheel for a hundred dollars. Pay a fair price 
and insist, Lot only that the wheel shal: be well 
made in every way, but that it shall be tested by 
an expert before acceptance. If it does u: t give 
au averaze efficiency of 76 per cent. between half- 
gate and full-gate. it is not advisable to accept it, 
Inasmuch as you can ¢asily do better, us our own 
experience proves. 

10. I think our experience s ows that it is pos- 
sible to largely iucrease the net earnings of an 
old plant without necessarily refitting it through- 
out, but plenty oi time should be taken for con- 
sideration as well as for execu.ion, in' order to 
secure satisfactory resul s with a moderate ex- 
pend ture. 


London Notes. 


(From our Special London Corresponcent.) 


Some time ago, as was stated in your columns, 
a London police authority anuounced that om- 
nibuses, carriages, or similar vehicles propelled 
by electricity, running on the common roads, 
were liable under the Locomotive Acts, which 
made it necessary th.t a man with a red flag 
should precede each conveyance of the kind, and 
that a speed (f three or four miles must not be 
exceeded. 

A bill which is to overcome these too rigorous 
requirements has now been introduced into the 
House of Commons by Mr. Shaw Lefevre. It 
provides forthe exemption from the provisions 
of the Jocomotive acts of such vehicles as are 
propell.d by petroleum, steam, gasoline or elec- 
tricity, aud also exempts them from the ordina y 
locomotive tax ef £10, allowing a maximum 
weight of two tons for each vehicle. 

There is to be started almost immediately in 
London a double line of electric omnibus es, al- 
though Mr. Shaw Lefevre’s bill cannot, of course, 


become a law for some considerable time 

The routes for these o unibuses are: (1) Start- 
ing from Hammersmith by way of Notting Hill, 
along Bayswater Road and Oxford street, Hol- 
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born and Cheapside to Liverpool street; (3) from 
Hammersmith by way of Kensington, Picoadilly 
and the Strand, also to Liverpool street. 

At various times duri: g the last few years we 
have had a number of experiments on our streets 
with electric vehicles, but none so important as 
this present attempt. 


The Westinghouse Report. 


Results for the Year Ending March 31, 
1895. 


To the Stockholders o the Westinghouse Electric and 
Manufacturing Company. 

Your Board presents herewith its report, with the finan- 
cial statement for the year ending March 81, 1895. 

The all-important feature of the year's business has 
been the creation of a magnificent workshop, having un- 
equaled facilities for the carrying on of the business in 
which your company is engaged, and the concentration 
therein cf the manufacturing operations formerly con- 
ducted under great difficulty in three widely separated 
works, with material stored In numerous warehouses. 

These new works, located at East Pittsburg, about 
twelve miles east of Pittsburg, are extensive and excep- 
tionally complete in every detail necessary to the produce 
tion of the best class of apparatus at the lowest possible 
cost, and will thus insure to your compauy many advan- 
tages. Th se new works were erected during a period of 
exceptionally low prices for labor and material, and under 
other favorable circumstances, so that the cos: shown in 
the accompanying balance sheet is greatly below earlier 
or present prices for like work. 

As was to be expecied, such extensive building opera- 
tions and the removal of materials from the old tothe new 
works reduced the output tor the year to about three- 
quarters of what it would have been without the interrup- 
tion and extra work entailed. 

The annual meeting of the stockholders of the company 

as adjourned at the regular date (May 15) to July 17, as 
the transfer from the old to the new works had not at the 
earlier day been fully effected, it having proved far more 
difficult and complicated than your directors had antici- 
pated. ‘They are glad to be able to announce that it Is 
Low completed, with results which promise to be m -st 
satisfactory in tbe immediate future of the compauy. It 
was the desire of the board that at the annual meeting 
every Opportunity be afforded the stockholders o see for 
themselves what had been accomplished, and so form 
their own opinions of the efficiency of the plant and the 
value of the property. This was not possible in May; It 
is possible now. The directors therefore earnestly invite 
all holders of the compauy’s stock, wh) may be able and de- 
sire 80 10 do,to attend in person the annual meeting on July 
17 at Pittsburg, where special railway and other arrange- 
ments will be made. Meanwhile, the directors feel justified 
in saying that the worksare as nearly perfect as they could 
how be made and are now operating tothe entire satis- 
faction of those in charge, and that the production has 
already been Increased to a point where the demands of 
all customers can be promptly met, and there now se ms 
to be no reason why your company should not in the near 
future be as large a producer of electrical machinery as 
there is in the country. 

In auticipatlou of the increased facilities which your 
company would have in its new shops, a large amount of 
time and energy was put into the development of new 
and better forms of apparatus for the trade, and this ex- 
tra work together with that incident to the preparations 
necessary to occupy the new quarters increased the gen- 
eral and extra expenses to a figure somewhat above that 
for the year ending March 31, 1894. 

80 far as ascertained there was expended directly in re- 
moving the machinery and material 50, !: 9.54, after de- 
ducting which from the earnings from business and from 
other sources, there is left a net pr fit of 711,909.63. 

This, also, it must be bor ne in mind, was the outcome of 
& business year durl.g which, for reasons already stated, 
your company was working under conditions as to out- 
put whicu. in the opinion of your directors, were so un- 
favorable that the net results scarcely rep esent half of 
what might reasonably have been expected under or- 
dinary circumstances. 


LIGHT AND POWER PROPERTIES, 

Your company has for the past six ) ears been interes ed 
in two important light and power properties, namely, the 
United Electric Light and Power Company of New York, 
and the Brush Electric Company, Baltimore, Md. During 
the past year both of these companies, with the assist- 
ance of your company, have carried through financial 
plins which have put them on a pros; erous business 
basis, and have given a large increase to the value of their 
securities held by your company. 

The United Electiic Light and Power Company, under 
the pian refzrred to, has acquired almost all of the stock 
of the Brush Illuminating Company and of the United 
States Illuminating Company, both of New York City, and 
is now completing and will soon have in operation one of 
the most compr hensive light and power stations in the 
United States. It has contracted with your company for 


ten complete electrical outfits of 1,000 H. P. each, and for 
allthe converters and other needed apparatus, half of 
these outfits having been used for the World's Fair light- 
ing. On the completion of the above contract your com» 
pany will have in securities of the United Company: 


First mortgage bonds 918, 000 
Preferred stock e 650,400 
Common StOCK.... 0... cece ccccccscccccscncecs 411,700 


having already received of the above amount, under the 
terms of the reorganization, for material, unsecured 
notes, Claims and for a cash subscription of $200,000, 


First mortgage bond ee cues $548,000 
Preferred stocc .... 1387, 500 
MOMMON stoc gk 411, 700 


From its old stations this company is now doing a business 
of about 8800, 000 per annum, which should be more than 
doubled by the revenue from the output of the new sta- 
tion, giving it a net revenue sufficient to pay interest on 
its bonds and dividends on all of its stocks, there now 
being a demand for light and power sufficient to absorb 
the entire capacities of the stations of all existing com- 
panies. 

Brush Electric Company of Baltimore, Md. In the re- 
organization of this company your company subscribed 
for 840,00 first mortgage 5 per cent. bonds and took in 
payment for machinery $170,000 first mortgage 5 per cent. 
bonds, making your company’s total holding $210,000 first 
mortgage 5 per cent. bonds. Your company was the 
owner and now holds 5,060 (+100) shares of the common 
stock out of a total of 7,202 shares outstanding. 

The station of the Baltimore Brush Company is new 
and is oe of th- finest to be found in the country. It has 
three of the World's Fair 1,000 B. P. engines and gener- 
ators and has been supplied with a large amount of other 
electrical appara tus, and will be hereafter, as will also the 
United Company, a constant purchaser of your company’s 
apparatus and supplies. 

The felds of operation of these companies are unusually 
profitable ones, and itis believed by yo r management 
that the value of the securi.ies of both properties will, in 
the near future, be equal to or above their par value 
(amounting to $2,591,100) and that the final profit o your 
company On these securit:es will be a large one. (See 
Note.) 

Outs de of the profit your company will make from its 
interest in the United Electric Light and Power Company 
of New York and the Brush Electric Company of Baltt- 
more, your mauagement anticipate a great addition to its 
business from tlie experience gained with these two com- 
panies and others in building lizht and power station 
throughout the country and the rebuilding on like lines of 
many antiquated plants, the managers of which are rap- 
idiy being forced tothe conclusion that they ca non y con- 
tinue to have à profitable business and successfully meet 
any competition that may arise by using multiphase al- 
ternating current generating apparatus directly con- 
nected with engine shafts whereby Tesla motor and all 
other services can be had from one class of machinery. 

As Stated in the last report, your company * has uo con- 
tracts of any character with local lighting or other com- 
panies which can in any manner interfere with the sale of 
its apparatus.” 

The fital closing of the World's Fair contract, and the 
cancellation cf all the bonds given by your company for 
the faithful carrying out of the work, in connection with 
the profitable sale of the machinery used there, will make 
the following letter received from the President of the 
World's Columbian Exposition, Mr. H. N. Higinbotham, 
of interest to stockholders: 

“ WORLD’S COLUMBIAN EXPOSITION, } 


Executive Department, 
Chicago, August 27, 18 4. 


tt GE RGE WESTINGHOUSE, Jr.. Esq., President Westing- 
house Electric and Manufacturing Co., Pittsburg, Pa. 

“DEAR SIR: It is with great pleasure that I hereby ac- 
knowledge the important work performed by your com- 
pany in and for the World's Columbian Exposition. 

“ Your company installed iu Jacksonu Park fourteen (14) 
dynamos, having a total capacity sufficient for operating 
188,0.0 16 C. P. lam 8; these dynamos operated both in- 
candescent and arc lamps, as well as small motors, the 
entire capacity being equivalent to over seventy-five 
thousand (75, Ce) 10 candle-power lamps. Your company 
ins alled this plant complete, including distributing sys- 
tem as well as inside wiring. 

* Your contract. required you to Install, operate, main- 
tain and remove your machinery; the task undertaken 
was one of great difficulty, as you were frequently delayed 
by the con truction of other buildings and underground 
work by other contractors not being promptin the exe- 
ction of their contracts. The latter was done under very 
u' favorable conditions, owing to inclement weather, and 
the inside wiring was done hastily, as the position of 
lights could not be determine 1 until shortly before the 
opening of the Exposition. Notwithstanding all these 
difficulties the result of your work was fully up to our ex- 
pectations and the requirements of your contract; and I 
take pleasurein certifying to the fact that the World’s 


NoTE.—The profitable character of the light and power 
business in large ci ies is indicated 95 the present prices 
of the common stock and bonds, which mostly are selling 
at a large premium. 


Colum bian Exposition were in every respect fully satis- 
fled, not only with the plant, but with the work per- 
formed, and the uniform gentlemanly and courteous treat- 
ment received at your hands as weli as from your subor- 
dinate officers. 

“ For this work I beg to extend to your company the 
thanks of the Exposition Management as well as my own 
personal acknowledgment for the many courtesies received 
at your hands. With respect, I am, dear sir, very truly 
yours, 

“ (Signed) H. N. HIGINBOTHAM. 
President.“ 
COLLATERAL TRUST BONDS. 

After full consideration of the subject, your board, un- 
der the powers conferred upon it by the company's char- 
ter, has authorized the issue of $1,’50,000 ten year 5 per 
cent. collateral trust bonds, secured by certain bonds and 
stocks held by the company, provision bei g made in the 
deed of trust for the sale of a portion of all the securities, 
and for the cancellation of the corresponding amount of 
the collateral trust bonds secured ther by. It 1s pro- 
posed to fund out of the proceeds of this issue of collateral 
trust bonds an equal amount of debt, a greater part of 
which has been created in the building of the new works, 
the purchase (f new machin-ry, and the outla s 1 con- 
nection with the financial plans of the U. Iited a'd Brush 
companies. 


WESTINGHOUSE ELECTRIC COMPANY, LIMITED. 

Your company during the past year sold additional 
patent rights to the above company, and with the pro- 
ceeds purchased the preferred and common stock of a 
number of English holders, so that your company now 
owns 5. 82, 500 preferred and $1,307,400 common stock (to- 
gether, $2,089,900) out of $2,252,750 outstanding, and your 
company will hereafter direct all of Its affairs. Allappar- 
atus sold by the London Company has been pu chased 
from your company at profitable rates. and the business 
of the London Company has always been proñtab e, last 
year having netted nearly 5 per cent. on a valuation of 
$1,000,00). It Is proposed to push the busines. in Great 
Britain, Continen al Europe, and in he various colonies, 
in order to increase the sales of your company’s product, 
there having been many inquiries during the past year 
which your company has been unable to respond to, owing 
to la kof manufacturing facilities. 

It is believed that the new prices which we have been 
able to make to the London Company will enable its man- 
agement to largely increase its sales and giv3 a permanent 
value to all of your stock in that company. 


PATENTS AND LITIGATION. 

Your company, through its able counsel, has been suc- 
ce3sful in favorably terminating the litigation in respect 
to incandescent lamps, the feeder and mal and other im- 
portant patents, and it was especially successful in the 
celebrated Bate Refrigeracor case before the Supreme 
Court, in which the life of a number of patents, which 
were being used to influence trade by your adversaries, 
was finally determined. 

In the McKeesport case, argued in the Supreme Couri, 
Oc: ober last, involving the ownership of the carbon burner 
for incandescent lamps, no decision has yet been handed 
down, but the long delay on the part of the Court in ar- 
riving at aconclusion i8 regarded a8 10 unfavorable to 
the sustaining of the claims of our Sawyer-Man patent. 

To-day the most important inventions are those relating 
to the use of alternating currents, and your management 
believe that with the exclusive control of th: Tesl.s pat- 
ents its position in patent mat ters is more favorable than 
that of any or all of its comp titors. 


STREET RAILWAYS OPERATED BY UNDERGROUND 


ELECTRIC O RCU:TS. 

Your company has secured the controlling interest in 
the stock of the Electro-Magnetic Traction Company of 
West Virginia, and through it the control of valuable In- 
ventions relating to the operation of street railway cars 
in large cities by means of underground circuits 

This system has been in con inuous operation in Wash- 
ington during the past year, and is now in successful 
Operation on the tracks of your company in and about the 
buildings at Eas’. Pittsburg, where itis to be used for 
moving freight cars and for general work. 

This arrangement appears to be a complete solution of 
the problem of street car propuls on in all large cities and 
should give to your company a large amount of additional 
business. 

A model of this system is now in operation at our office 
at No 12) Broedway, New York City, nd will be exhibited 
to stockholders between the hours of 10 4. M. and 4 F. M. 
during July. 

TESLA POWER DISTRIBUTING INVENTIO 8. 

Your company owns the exclusive right to manufacture 
and sell apparatus under the patents of Nikola Tesla, cov- 
erlng the use of multiphase alternating currents for 
power distribution. The rights under these patents are 
of great value, for developments indicate that itis only 
by means of Tesla’s inventions that elevated and long 
lines of railways can be succes fully operated, and that 
power can be most economically distributed over wide 
areas and throughout workshops. All of the machinery 
in your company’s new factory at East Pittsburg is driven 
py Tesla mu tiphase motors, and in such a successful 
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manner that orders for like apparatus bade followed its 
inspection. 

The 5.000 m. r. generators contracted for by the Niagara 
Cataract Construction Company have been put in suc- 
cessful operation, and other important installations for 
z ower transmission under the Tesla patents have been 

made in various parts of the country. 

Recently your company has fitted a short branch of the 
Pennsylvania Railroad with ordinary electrical apparatus 
for the propulsion of standard cars, and the testa have 
been highly satisfactory. Your company is, however, 
pushing forward the manufacture of multiphase motors 
under the Tesla patents for practical tests in running 
standard cars on elevated roads and long lines, the suc- 
cess of which will be of especial importance, for it will 
insure to your company a large amount of trade for which 
your rivals will have no right to compete. 

Suits under the Tesla patents are pending against the 
S anley Electric Manufacturing Company of Pittsfield, 
Mass., and the Thomson-Houston Company. In the latter 
case, on application made by attorneys of your company, 


the defendants have been limited to the 7th of October 


within which to close their t: stimony, it being the inten- 
tion of counsel to push this and all cases of infringement 
to a hearing in order that your company may enjoy the 
exclusive privileges to which it is entitled. 

While heretofore a very large percentage of the business 
of the country has been done by means of apparatus using 
continuous currents, it is now estimated by experts that 
the percentage will change so that in the near future the 
bulk of t he business will be done by means of alternating 
current multiphase apparatus, involving the use of Tesla’s 
important inventions 

OAPAOTTT OF NEW WORKS. 

Our present room is sufficient for the employment of 
between four and five thousand men. The various build- 
ings have been so arranged that the main workshop can 
be readily extended and the capacity of the works doubled 
at a comparatively small outlay without interference 


with regular manufa.turing during building operatlans. 


Outside of the main buildings the others already have the 
required capacity and there is still available for further 
buildings fully one-half of the forty acres owned by the 
company. 

The indications are that the demand for electrical ap- 
paratus in general will be greater during the next twelve 
months than for any like period in the past, and it is 
therefore a matter of great importance that our new 
works are now in complete operation. Very respectfully, 

GEORGE WESTINGHOUSE, JR., President. 


WESTINGHOUSE ELECTRIC AND MANU- 


FACTURING COMPANY. 
BALANCE SHEET, MARCH 81, 1895. 
Assets. 
Cash in banks..... E E e $202,880.89 
Bills receivable........... F 80,183.81 
Accounts receivable.. x 2,146,181.10 
Material in stock and in process ot manufac- l 
ture (at cost of labor and material)......... 2,:20,227.95 
Advances to leased companies..............+. 141,688.20 
Bonds (par value 8808. 207. 17) 811.271. 88 
Stocks (par value 83.658,00 0.)y ) gt 4,492,519. 40 
Real estate and buildings, Pitt-burg.......... 464,4. 8.48 
New factory—land and Duildings.$1,186.750.22 
Less—firsat mtg. on land 
and bufldings (final ; ay- 
ment due April 1, 1900)..$ .00,000 
Second mtg. on la: d (final 
payment due April 1, 
18 6) ci cedicscdcewscdeap se 115,000 
First mtg. second pur- 
chase of land pes July 
1, 180). . . . 59,80 74. 300. 00 
Total.. Sees seikoa 612,450.22 
Machinery ‘and tools CC 1,159,8 2.44 
Miscellaneous 70,2 2.7 
Charters, franchises and patents. Qĩ . 4. 404, 499.45 
816,814, 241.09 
Liabilities. 
Accounts pay able $403,017.02 
Bulls paya ble, issued for merchandise 3. 9,222. 36 
Discounted with colla eral.... 1, 265, (00.00 
CONTRACT AND CONTINGENT LIABILITIES : 
Scrip di videnaemůaemu . 194 5.0.00 
Stock subscription... 18,12 .00 
Collateral trust bondng.e . 250,000.00 
U. 8. Elec. Ltg. Company’s 6 per cent. 15 year 
- bonds, $50,000 payable annually............. 500,000.00 
(Bills receivable under discount, $896,972.37.) 
CAPITAL STOCK : 
Preierred, 79,865.81 shares.........$8,998,265. 0 
Assenting, 108,779.02 ‘ ......... 5,18 :,9. 1.00 
6 j 
Common, 2,9 I1I1⁊1[ycͥ 147,700.00 9 8:9,916.50 
(In treasury 18,266.98 shares assenting and 
134.69 shares preferred.) 
Surplus....... C0 8,9: 9. 400.21 


316,814, 241.00 


SURPLUS ACCOUNT: 


Surplus balance March 81, 1 94................ $3,822,049.38 
Twelve months’ net 
earnings from busi- 
NSS 8 $ 34 6: 8.85 
From other sources... 67, 720.57 
— — 202, 409.2: 
Less expense applicable to moving 
tactorle·e ss 90, 499.54 711, 09.68 
34, 583,959.08 
Less amounts written off in adjust - 
ment of matters pendi g prior to 
current year cee 8.8 031,86 
Adjustment and depreclati' n in 
Current veaᷣ·r ur cece ce 138,408.00 211,489.86 
24. 322,519.20 


Interest on bonds and * 8.7. 888. 61 


Interest on 5 . . . 11,6 8.60 
Dividends paid.. . . . 271,058.78 343, 118. 99 
Surplus balance March 81, 19983. 33, 79,400.21 


[The report here presented does not make as 
frank a showing as was to be hoped, and it is to 
be regretted that the directors did not take the 
stockholders into their confidence a little more 
ſully, making a report more in detail, giving 
gross business done, with operating ex; enses 80 
classified as to enable those outside of the com- 
pany's service to know jnst what the management 
is. Considering that there was a loss of three 
months’ business owing to moving to the new 
wo ks, the item of net profit appears creditable. 
The item of recounts receivable, over $2,000,C00, 
leads to the conclusion that the company has 
been a litt e too iberal in extending its credits. 
Yet long accounts are better than accepting 
stocks and bonds. Material in stock, etc., also 
looks too large, but is prob bly explained by an 
accumulation of orders during the moving op- 
erations. Itis impossible for the stockholders 
to use their own judgn.ent in estimating the value 
of stocks held by the company. carried at about 
$4,000,000, unless they are advis: d just what these 
stocks are. A list should have been given. 
Patents, eto., are still carried at about $4,400,000. 
This is far out of proportion to their actual 
val e. Reminders of the unfortunate trade with 
the United States Company are not wanting, yet 
they must be car:ied. The proposed bond issue 
of $1,250,000 is not excessive. 

With a clear field for the coming year, a well- 
equipped factory, and with careful management, 
the condition of the company shonld thow a 
marked improvemcnt by the time for the next 
report. —Ep. ] 


An Oversight. 


In our recent elevator articles, by an unac- 
countab!e oversight, the name of the Elektron 
Manufacturing Com) any of Sprinz field, Mass., 
wis omitt d from the list of independeut con- 
cerns. The Elektron Company wos one of the 
earliest in this field, is one of the old patr ns of 
ELEZOrRiciTy, and h.s made a gcod record for it- 
s lf. It is now supplying motors to various 
prominent makers, in addition to its own com- 
plete electric elevator system. 


An Electro-Metallurgical Plant for Scranton. 

It is reported from Sor.nton that Dr. Car. y 
T. Hutchinson, in behalf of a syndicate of Eng- 
lishmen for whom be acis as co! sulting en- 
gineer, is about tu: stablisb in that city n plaut for 
tre ti'g ores. Ore thousand horse power will 
be need: d, and it is supposed that culm will be 
the fuel. 


Helios Electric Company’s Increased Fa- 
cilities. 
The Helios Electric Company, now at 1,310 Fil- 


bert street, Philadelphia, will remove their fac- 


and offices on July 2) to 1,225-1,229 Callow- 
hill street, where much larger quarters have heen 
recured. ELECTRICITY congratulates Mr Marr 
and his company upon the success which has 
made this move necessary. 


A Way to Connect Lamps for Use About 
Grounded Machinery. 


BY WILL. D. LUTZ. 


Having had occasion to use electric lights 
about machinery, and experienc ng the incon- 
venience of receiving shocks, and occasionally 
making gonnection w.th the base of the lamp to 
the grounded machine with quite dis°strous re- 
sults, it occurred to me that such things might 
be avoided by properly connecting the lamps to 
the serv oe wires. Oi course I refer to the ser- 
vice as furnished by the Edison three-wire sys- 
tem as generally found in this country. 

It is a well-known fact that the so-called neutral 
wire of the three-wire system is often purposely 
grounded, and consequently there is a difference 
of potential of 110 volts between either outside 
wire and the earth. 

We will first take the two lamps in series as 
used by many wiremen, engineers, etc., as a 


portable light for use on the two outside wires. 
We connect our service wires to those binding 
screws in the sockets which lead to the centers of 
the lamp bases. We then connect the other two 
binding screws in the sockets which lead to the 
outside or exposed portion of tle lamp bases to- 
gether by a wire of a length to suit the circum- 
stances. It is evident that this wire corresponds 
to the so-called neutral wire. Therefore we will 
have no difference of potential between this wire 
and the exposed parts of the lamp bases and the 
earth, provided similar lamps are used in each 
socket. The lamps can now be handled and used 
about grounded machinery without fear of a 
shock or short circuit. In the case of single 
lamps it is only necessary to ascertain which is 
the neutral wire, and connect that to the exposed 
part of the lamp base, connecting the other wire, 
as before, to the center of the lamp base. 

These lamps may also be used in testing for a 
ground by connecting only one wire to one of 
the outside service wires and making connection 
with the base of the lamp to the object to be 
tested. If the object be grounded one lamp will 
burn. For general testing I find it far superior 
to a magneto, as one can form some idea of the 
resistance of the circuit tested. 


[Our contributor is in error in one or two 
things. In the first place, while the neutral 
usually has a ground, asin fact is the case with 
all other circuits, it is not an intentional ground, 
such b ing forbidden by the Underwriters’ rules. 
Second, the ‘‘ two-lamp-in-series” method would 
not, unless the neutral wire were thoroughly 
grounded, answer the purpose intended, since if 
the:e were a better ground on cither the positive 
or negative wires, contact with the socket would 
cause a flash on the negative or positive lamp. 
Third, no ground detector using a lamp as an in- 
dicator can be as rel able or sensitivé as the mag- 
neto test, for unless the resistance of the ground 
plus that of the lamp is low enough to permit 
sufficient current to pass to illumine the filament, 
it will escape detection entirely, and if a ground 
is detected in the manner ugges ed it will still 
le a matter of conjecture whether it is on the 
neutral wire or on on of the outside wires. The 
resistance of the ground, too, would also be a 
matter of nearly the rame uncertainty as when 
detected by the magneto. —Ep. } 


Personal. 


Mr. George O. Fairbanks, of Chicago, an old- 
time Westinghouse man, was a New York visitor 
this week. | 
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What is Going on in the Electrical World. 


Chatsworth, Ill.—The electric light plant has 
been sold to F. C. Stanford. 


Hyde Park, Vt.—The village trustees have 
purchased a water privilege for the purp: se of 
running an electiic plant. 


Philadelphia.—The Market street cable cars 
have been withdrad n, and the trolley system is 
now in operation on that line. 


Princeton, Minn.—An electric light plant is 
to be put in he e; bonds have been issued for 
that purpose by a vote of tbe village. 


East Orange, N. J.—John P. C n ling has 
asked the township committee fer a franchise 
to string wires for an electric light service. 


Oakland, Cal.—E. P. Vandercook has peti- 
tioned tLe board of supervisors for a flanch se 
to construct and operate an electric road in this 
city. 

St. Johns, Mich.—The village council called 
a special election for July 8 to vote on bonding 
the village to raise $85,000 for an e'ectiic light 
plant. 


Cottage City, Mass. The local street railway 
company headed by Josiah Quincy, Jr., of Bos- 
ton, is securing rights of way for a belt electric 
line on the nortbeast end of Martha’s Vineyard. 


Wilmington, Del.—As soon as the right of 
way is determined, the directors of the new Wil- 
mington and Chester Electric Railwsy Company 
will arrange for an active prosecution of the 
work. 

Cincinnati.—A special election to take place 
July 17 has been ordered by the village council 
ot Elmwood Place to vote upon the issue of 
bonds for the pur; ose of putting in an electric 
‘light plant. 


Cape Girardeau, Mo.—The Cape Girardeau 
Street Railway has been sold at receiver’s sale to 
J. A. Matteson, who represents a syndicate 
wuich intends to make an electric line of it and 
exteud the mileage: l 


Little Falls, N. Y.—'The Little Falls Elec- 
tric Railway Company and the Herkimer and 
Little Falls Electric Railway Company have 
both been granted franchises to operate elec ric 
lines in the city. 


Lynchburg, Va.—The Western Elec'ric Co n. 
pany of Chicago has coutracted with the 
Lynchburg and R vermont Street Railway Com- 
pany to put in an electric light plant for city 
lighting, to cort $48,000. 


Vineland, N. J.—Charles Keighley & Son, 
owners of the city water works, h: ve offered to 
supply the town with elec ric lights, ant at the 
next meeting of the borough coun: il, it is said, 
will apply for a charter. 


Lansingburgh, N. Y.—At the special election 
of taxpayers on the 1st inst., to vote ou an appro- 
priation of $13,000 per year for five years to pay 
for 40 light. of 2,000 c. P., the measure was car- 
ri: d by a vc te of 189 to 134. 


F eoria, Ill.—Congres man J. Frank Aldrich, 
of Chicago, has been awarded two franchises by 
the city council of Peoria—one for electric and 
the other for gas lighting. He says he will be- 
gin the construction of his plants at once. 


Bucyrus, 0.—A New York capitalist has com- 
pleted arrangements with the projectors to build 
the Inland electric road from Bucyrus via Sul- 
phur Springs to Shelby at an estimated cost of 
$350,000, work to commence immediately. 


Langdon. —There is talk of organizing a com- 
‘rapy to build and operate a line of cars from 
Langdon to connect with the Columbia cable at 
12th street, Wasbington. Dr. L. C. Loomis is 
the prime mover in the proposed enterprise. 


Southbr.dge, Mass.—At a meeting of local 
capitalists on the 2d inst. $25,000 was pledged 
toward the building of an e'ect:ic railroad from 
Sandersdale to Fiskda'e. It ie expected that a 
port on of the rou e will be open in two months. 


Tamaqua, Pa.—The Inter-County Electric 
Railway Company's trackage and pai tly finished 
plant have been sold at sheriff's sale to the Lehigh 
Coal and Navigation Company. The road will 
now be known as the Lansford and Tamaqua 
Electric Railway. 


Jamaica, N. Y.— Col. A. A. Degrauw, one of 
the wealthiest men of Jamaica and a large stock- 
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holder in the Jamaica and Hempstead plank 
road, is negotiating with an electr c railway com- 
pany to build a trolley line over this route from 
Jamaica t» Hempstead. 


Montreal, Can.—At the annual meeting of 
the Canadian Electric Light Company, the old 
board of directors were re- 1 cted. The directors 
elected R. MoLennan president, Adolphe 
Davis vice-president, and F. 8. McLennan 
secretary-treasurer. 


Goliad, T: xas.— The firm of Greathouse, Tay- 
lor & Burr, of Beevi le, have been given the con- 
tract for constructing the necessury buildings 
and putting in the plant for waterworks and elec- 
tric lights for this city. The whole work is to be 
completed in six months from July 1. 


Milwaukee, Wis.—The incorporation papers 
of the South M lwaukee and Cudahy Street Car 
Company have been signed and are ready for 
filing The company i: capitulized at about 
$100,000. M. C. Ring, O. E. Estabrook, W. M. 
Wiliiams, Theobald Otjen and W. 8. Stanley are 
the incorporators. 


Norfolk, Va.—The Portsmouth Street Rail- 
way Co: pany has been granted right of way 
for its proposed electric railway in spec fied 
streets and roads of the county.—A company is 
considering the plan of | uilding an electric road 
from Berkeley slong th; eastern branch of the 
Elizabeth River by way of Kempsville. 


Brooklyn, N. Y.—H. M. Littell. who l-teiy 
resigned the presidency and general manage- 
ment of the New Orleans City and Lake und 
Crescent City Railroads, has been elected presi- 
dent and general mauager o th Atlantic Avenue 
und Brooklyn Bath and W: st End Railroads, 
the properties of the Brooklyn Traction Com- 
pany. 

Pittsburg, Pa.—Legul] notice of the applica- 
tion for a charter of the Consolidated Traction 
Company has | een fil. d | y George I. Whitney, 
G W. Elkins, C. L. Magee, Wm. F inn and Geo. 
Sheppard. Tue application will be made at Hnr- 
risburg on July 22. This the Dispatch coustrues 
to mean the general consolidation of the Du- 
quexne, Central and Pittsburg trac‘ion .ines and 
all their branches. 


Alton, Ill.—Application bas been made f r 
letters of incorporation for the Alt ». Railway and 
Illuminating Company. The new company will 
absorb the Alton E ectric Street Railroad Com- 
pany, the Alton Improvement Association ani 
the Alton and Upper Alton Horse Ru lroad und 
Carrying Company The new company will be 
incorporated witu a capital stock of 5250, 000. 
The incorporators are J. F. Porter, C. W. Mil- 
nor and H. R. Phinney. 


Atlanta, Ga.—The Atlanta Traction Company 
is changed under th» reorganization to the At- 
lanta Railway Company, und the ownership and 
management are in new hands The incorpora- 
tors named in the new charter are: W. C. Shaw, 
R. D. F sher, Heury Helken, W. S. Thomeon, 
Alex. C. King, Luther Z. Rosser, M. F. Amor- 
ous, F. I. Stone and G. W. Parrott. Mr. Par- 
rott has been elec ed presidentand Mr. Amo ons 
vice-president. The capital stock has been 
placed at $300,0 0 and many improvements will 
be made in the system, 


Niagara Falls.—The fir:t practical test of 
power tran-mission from the plantof the Nirga a 
Falls Power Company was a great success. The 
monster dynamo, transformers, e nv rters, and 
all the machinery and apparatus worked as 
smoothly a d easily as if it was but a 1 E. P. 
vlant that was iu operation instead of one of 
5.000 E. P. The power was transmitted one mile 
over wires to the Pittsburg Reduction Company's 
works, where the machinery con: ected was al- 
most instantaneously set in motion by the cur- 
rent trausmitied from the power works. 


Harrisburg, Pa.—Governur Hastings has ve- 
toed the electric light bills which were rushed 
through the Legislature in the closing week of 
the session. One of the bills extended to cities 
the privilege enjoyed by boroughs, of mauufac- 
turing electrici'y for munic pal purposes, but 
made compulsory the purchase ot any existing 
private com; any’s plant before a municipal plant 
could be establish d; the other b I] was intended 
to give electric light, heat and power companies 
a monopoly by preventing new companies from 
going into territory already occupied. 


Wheeling, W. Va — Wheeling parties will 
soon put in operation at Sisterville an electrical 
device for pumping oil. It is proposed to put an 
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electric motor at each well and furnirth power 
from a central electrical plant, a single wire be- 
ing sufficient to take the place of the fuel and 
costly w. ter line. With the application of elec- 
tricity twenty wells may be strung on one wire 
and all furnished with power from it. It is the 
intention to ; et a plant in operation at Sieterville 
by the first of October which will operate 200 
wells for a starter. 


Buffalo, N. T.— The electrical supply dealeis 
and contractors of Buffalo have formed an asso- 
cation. Their preamble says: Whereas, in 
consideration of furthering the interests of 
the electrical srpply dealers and contract- 
ors, and the want of a closer business and 
social relation, therefore we, m ster electricians 
of the e ty of Buffalo, do foim an organization 
fur onr mutual benefit and protection.” The pre. 
amble is signed by F. P. Jones & Co., Jaynes 
Electri al Company, the F. P. Little Electrical 
C. and S. Company, W. A. Fenn and the Buflalo 
Electrical Company. 


Hoboken, N. J.—1 he elevators at the West 
Shore ferry, Weebawken, and the steam road 
over the iron viaduct to Fort Lee have ceased 
op ‘rations, the new trolley line to the ferry hav- 
ing opened for traffic. otor- leavin the ferr 
go direct to Hudson Heichts.—James H. 
Symes, of the township of Union, contemplates 
„perating an independent trolley road through 
North Bergen and Union Hili to connect with 
the Rutherford r.ad at Homestead :nd ihe 
North Huds n County Railway Company at 
Main street and Bergenline avenue, Union Hill. 
and if he gets the necess ry right of way he vill 
i ush the project with vigor. 


Baltimore.—Tests have been made of the big 
electric locomotive in the Belt tunvel, and its 


operation in the several trials was witnessed bys 


number of railroad officials and electrics] engi- 
neers, who expressed then selves as ca isfied that 
the mac!:ive was ‘ully capable of perfo ming the 
work for which it wus intended. A speed of 
twenty miles un hour was attained in the trials — 
The Canton, Sparrows and North Point Railroad 
Company is considering whether or not- to build 
its own power house. If built, an equipment of 
at least 1,000 horse power will be needed for dy- 
namos. F. Wood is one of the directors of the 
company. 


New York.—The Mayor’s veto of the fran- 
chise granted by the bi ard of aldermen to the 
Third Avenue 5 for an electric road 
aloug Washington Heights to Kingsbridge has 
br: ught that company (which in the franchise 
voted it got the right for notbing) to make 
an offer for the franchise of $250,000, with a per- 
centage of not less than 2 per cent. of the gross 
receipts above the statutory requirement The 
Metropolitan Traction Company bas offered for 
the franchise not less than 2per cent. of the gross 
re eipts in adli ion to the 8 and 5 per cent. im- 
pos: d by statute, nnd a cash bonus of $100,000. 
Both applications have been filed and a hearing 
has been set for August 7. 


Washington, D. 0.—Mr, Bened o., the public 
printer, intends to thoroughly light the new 
Government Printing Office by electricity, and 
will also have mich of the machinery operated 
by vhe same power. Small motors will be appl:ed 
to the various machines, in order that they may 
be operated independently. A contract has been 
made with the Westinghouse Ele tric and Man- 
ufacturing Company for an engine #nd three 
generators. Another contiact has been made 
with the Crocker-Wherler Company of New 


York for one of the largest switchboards in the 


country. Oontrac s wil be let soon for electric 
wiring, and in this connection 70,000 feet of wire 
and 10,000 yards of flexible cord will be pur- 
cha ed. 


Chicago.—The contract for equipping the 
Lake street elevated ra'lroad has been award 
to the Gener 1 Electric Company.—The Jnter- 
O. ean states that the Chicago and Northern Ps- 
cific Railway Company bas decided to obange the 
motive power of its three suburban lines 
Thatcher’s Park, Harlem and Chic: go Central— 
from steam to electricity, The overbead trolley 
aystem wil be used and about thirty-five m les of 
track will be affected. If the electrical experi- 
meut on the Chie go and Nortbern Pacific proves 
a success the new motive power will undoubtedly 
be adopted by the St. Paul on its Evanston 
branch avd by the Illinois Central on its entire 
suburban system.—The council committee on 
streets and alleys have recommended for passage 
an ordinance permitting the running of trolley 
cars on Clark street. 
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The wires of the People’s Telephon Company 
at Leavenworth, Kan., are up, the switchboarus 
are being put in plac: at the central office a d 
other interi. r work is b ing pushed. 


The applic ition of the Interuatioual Te’ ephone 
Company for permission to string wi es nd 
erect poles within t e limits of the city of Cape 
May, N. J., has be n refer. eu to the o. m ittee 
on streets. 


Thomas Rya ', Charles M W rner, John Dun- 
fee, Frank Hiscock aud others have applied to 
the common council of Syracuse, N. Y.. for a 
franchise. 


The common council of Corning, N. Y., has 
granted a franchise to the Americau Telephone 
and Telegraph Comp iny to erect lines through 
that oity. 

‘Lhe Wisconsin Telephone Compan 
g ante | a franchis by the council o 
Wis. 

The cauvassers for the projected new telephone 
exchange at Bridge ort, Conn., are meeting with 
success. It is believed tbat the company will 
acquire the ch rter righ s of the Connecticut 
Telegrap: and Teleph ne Company. 


The Astoria Telephone Company of Astoria, 
III., has been incorporated by A. J. Baxter. J. H. 
Wind: erst, J. M. Todd, T. W. Emerson and H. 
F. Farwell. The cap tal s ock is $2,500. 


The Interior Department at Washington is 
now successfully operating its own telepbone 
system. Every head of bure u or division has 
upon his desk » mo. able apparatu, co: sisting of 
receiver and transmitter, and itis bur an instant’s 
work to cali up the central office, los. ted in the 
building and run by one o era or, and get con- 
nection wth any other official. The work was 
dons by the Western Telephone Construction 
Company. | 


The ‘Baxter Overland Telephone Company, 
Utica, N. Y., has resolved to raise $ 5,000 on 
mortgage to provide means to pay off its debts 
and pnt the line in first class condition. The 
company will renew its -00 miles of wire, und it 
ha: 300 ‘elephones which can be put to use in a 
few days. 


The Buffalo News says: ‘‘Many complaints 
are made nowadays of the service given by the 
Bell Telephone Oompa y ii this city. It was 
thought that dividiny the system into four di-- 
' tricts would better the service, b. t it seems to 
get worse instead. It is no uncommon thing to 
call from three to half a dozen times for central, 
and then to have t> call un ‘95’ to get proper at- 
tent on. The diwipliue of the se vice seems o 
need b:acing up very badly.” 


The Little Rock (Ark.) Telephone Company 
has filed a certificate of an amendment to its 
articles of agreement and incorporation increas- 
ing the amount of capital stock to $100,( 00, which 

amount may be increased by a majority vote of 
the stockholders of the company at any gene al 
meeting to any sum not exceeding $50 ,000. The 
board of pnblic affai s of Little Rock has re- 
ported favorably an ordinance granting the com- 
pany a franchise. 


The entire plant of the Citizens’ Mutual Tele- 
phone Company, worth $25,000, together wi h 
the franchise, was sold at Decatar, Ill., recently, 
to John A. Brown of tbat city as trus ee for a 


has been 
Menasha, 


syndicate. The bi l of sale was made by the Rev. 


harles G. Wood. who has held a chattel mort- 
gage on the property for over a year. The com- 
pany has about 600 Harrison telephon: s in use. 


The Washington Post is opposed to the es- 
tablishmeut of a new telephone company in the 
city of Washington, and a recent article in that 


paper, inspired doubtless by the present munop- 


oy, prompted the Times to say: It has been 
ust such influence and arguments that have 
ept the Washington public in the hands of cor- 
porations. Heretofore whenever competition 
endeavored to enter the field this contem- 
porary has denounce | the effort as chimerical, 
impracticable, and Congress and the publio gen- 
erally has been made to be ieve that the curpo- 
rations then supplying the service were nearly 
bankrupt, and that it would be an act of injustice 
to compel them to submit to competition or 
make a reduction in prices. It is cheaper tele- 
phone servicé that is des red, and whether the 


` Post and ita client like it or not, citizens have a 


- 8,242 miles. 


right to contr ct fo tbat service.” There are 
two telephone companies after fraucbises in 
Washington—the Standard snd the Home. 


' oth tLe Harrison and Brown teleph one fran- 

chi»es have, after 1econsideration, been referred 

ack by the Detroit city council to the com- 
mittee on streets and ordinances. 


The Phouix Telephone Company o' Initian- 
apolis is trying to get 1,000 subs ribe s in Des 
Moines, so that an exchange can be opened there 
by Nove uber. It is said that between 20 and 
30) signers hive alrea ly been reour:d and that 
the prospects are good fur the ompany’s ecu- 
inz 1 000. Its rates are 24 a year for residences 
and $86 for business honses. The ol compauy 
will m.et the competition by lowering its rates. 


The Pittsburg / cader says: Inu Johus own, Pa., 
ao independent exchange, recently rganized, 
ha. ord. red 100 new instruments f om one of thu 
independent manufac u ers, and is putti g them 
in use. Some time ago the Bell peopl : asserted 
that a $ 0 ra'ea year did not pay 6 per cent. 
interest on investm ut. The ew compavy made 
a rate of $24 for resideuce telephones and $80 for 
busine s hou es, a d a good aud satisfactory 
profit is said to be earned from these rates. The 
old Bell subscribers have nı arly all gone to the 
new company.” 


C. E. Severance, president of the Califurnia 
Telephone Company, wheu in San Jose recently 
said that the work of the comp ny at Sacramento 
was progressin : rapid y, and the comp my would 
be equipped for bu ine s about July 15 a ter 
which the meu in charge of the construction 
ther- would commence work at S.u Jose pro- 
viding the company ubtai:s the franch ses ap- 
pl d for. The cou pavy will ther. connect with 
the Alameda, Santa Cruz and Sacramen o com- 
p nies. The Santa Cruz compwy w.ll be ready 
for business as soon us the telephones arrive fr. m 
the East. 


A prominent member of che San Francisco 
Cuamber of Comme ce says he is convinced that 
t e Pacific cable which has been talked about 
for years and di:cussed ad interim in Congress. 
is to be built by British cap talists. To the 


statement that Englis men aud Australians, with 


Oanadians, have decided to undertake the work, 
he adds the further assertion that the difficulty 
of obtaining a midocean station has been over - 
come. The Un ted States decide last winter 
not to sanction the establishment of such a station 
on one of the Hawaiian Islan: s to be controlled 
solely by Britikhers. To avoid international 
complications. Fanning I+land, in Lat. 3 North, 
has been dec ded upon as a station. Tre cable 
is to be laid from Auckland, New Zealand, to 
Norfolk Island, in the Southern Paci ce, a dis- 
tance of 415 miles. The second section of the 
cable will be from Norfolk Island to Fiji, a dis- 
tance of 1,002 miles; the third to Fanning Island, 
1,715 miles, and the fourth and largest section 
from Fanning Island to Vancouver. a distance of 
The total length of the cable will 
thus b 6 374 miles. The estimated cost of the 
cable from Auckland to Vancouver is, in round 
figures, $7,585,000. 


The indepe. dent telephone compary (Elec- 
tric Messenger Co.) lately formed at Pittsburg, 
Pa., to compete with the Bell company includes 
some of the most prominent business meu of the 
city. J. N. Pew, president of the Peop e’s Nat- 
ural Gar Company, has been elected president; 
Jo eph T. Co.vin, formerly president of th: 
National Bank of Commerce, secretary; Theodore 
Johnson, treasurer. Otber stockholders are Rep- 
resentative William T. Marshall, Samuel G. Pew, 
Thomas Bivelow, R. S. Duffield, super utendent 
of the People’s Natural Gas Company, aud E. O. 
Emerson, of Titusville. It is the purp: se of the 
company to erect exchanges iu and run its lines 
through the counties of Adams, Allegheny, Arm- 
strong, Beaver, Bedford, Bucks, Butler, Car- 
bria, Crawford, Chester, Cumberland. Center, 
Clearfiel , Clarion, Delaware, Daupbin. Erie, 
Fayette, Franklin, Greene, Huntington, Ind ana. 
Juniata, Lancaster, Lebanon, Montgom ry. 
Mifflin, Mercer, Philadelphia, Perry. Schuylkill, 
Venango, Washington, Westmoreland an York. 
An ordinance has already passed the P ttsburg 
city councils granting the right to lay lines. and 
a similar ordinance is now p ‘nding in Allegheny 
councils for right of way on the north side. 


The New Whitney Switchboard Instrument. 


The Whitney Electrical Instrument Company of Pena- 
cook, N. H., have just begun putting on the market a new 
Switchboard Instrument for direct current reading, which 
is 1 lustrated tn the accompanying cuts. The features 


— 
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which specially comm nd this instrument to the central 
station man are— 

First—Their extreme accuracy, being guaranteed with- 
in 1 per cent of absolute accuracy. 

Second—The large scale, nearly seven inches in length, 
permitting the divisions to be large and clear and hence 
easily legible at a distance. 

Third—Their handsome mounting in black enamele 
iron cases with nickel front. 


The instruments are dead-beat, thoroughly dust proof, 
and not affected by outside influences They are intended 
to remain constantly in circuit, and when thus used will 
not show a heating error. 


BUSINESS HINTS. 


Public Buildings, Theaters, Residences, &c., Proposed 
or in Course of Construction. 


(The following summary is prepared weekly for ELEC- 
TRICITY for the information of advertisers and readers 
who are dealers in apparatus and articles required in the 
electrical equipment of public and private buildings.) 


Bangor, Me.—George E. Macomber, J. P. Hill and others 
are talking of erecting a building for public meetings, 
conventions, etc. 

Buffalo, N. Y.—Plans have been prepared for astx story 
flat buildi’: g, to be erected near the Circle and North 
street... Samuel E Laird will erect a six story apart- 
ment house at norchwest cor. Matn ard Utica sts.; Archi- 
te ts Strong & W.1by. 

Hicksville, Ohio.—Plans have been prepared for the 
erection of an opera house; electric lights. etc. Mr. 
Huber owner 

Jacksonville, Fla.—Fred F. Wilton & Co. of Boston pro- 
pose building a theatre in La Villa. 

New York City —R Townsend, 1,:96 Broadway, is mak- 
ing plans for a sixteen story office building to be erected 
on Cedar st....Samuel Hirsch has plans for two six story 
omic buildings, 9 University Place and 88 Clinton I lace .. 
Wm. Broadb lt, the builder, is having plans made fora 
seven story mercantile building t» be erecied at 2 1 West 
28d 8. elevators, electric light and power applia: ce, 
etc.: Architect F. B. Dinkelberg,3 Union Sq'lare....It is 
reported that the Washington Life Insurance Co. will 
erect an office building cor Broadway ald Cortlandt at. 
.. . . Alexander Moore, 151 West 61st st., will erect a seven 
story brick apartment house, (or. of 6tth st. and Centra 


360 


ELECTRICITY. 


VoL, viL, No. 26 


SSeS w ewes 0 a 


Park West, to cost $125,000.... Boehm & Coon, the bilder, 
who now havein course of construction at Wa hington 
Square a d Washington Place a seven story fire proof 
store and loft building, are m iking preparations to build a 
simular structure on the plot adjoining the Washington 
Place front. The new structure will c ntair modern 
equipm ‘nts, including elevators. electric wiring and ap- 
paratus.. . John Kehoe, the builder, will er.ct a seven 
story store and loft building on northeast cor. of Broome 
and Wooster sts... . A modern fire-proof apartment hotel, 
ten or twelve story, is to be built ia 14th st. by Walker & 
Lawson ; Architect M. B. V. Ferndon, 176. Broadway; pas- 
sen er and freight elevators, electric wiring, etc....8t. 
Nicholas Skating (lub ex ects next winter to build a $6 0,- 
00 skatluy rink, near the Boulevard aud 6th su., the build- 
ing to include a restauraut: among those inte. esteu a e 
Cornelius Vauderbilt, Mrs. Stanford White, Mr. and Mrs. 
John Jacob Astor aud others ... Mrs. Ida Wolf will builil a 
6 story brick store and warerooms at 74 llester st... . R. H. 
Macy & Co. wi i build a nine story s ore and roof garden at 
57-.1 West 18th st.; Arcultect Wm. schickel, 111 Fifth ave. 
.. A merca itile bulidlug will be erected at 45-47 Crosby 
st. on a plot recently purchased by Euward Judson, the 
bulld.r; the structure will be heated by steam and 
lighted by electricity; elevators, etc.; Architect C. A. 
Anderson. 

Philadelphia, Pa.—John Stafford will erect a h.ndsome 
four story residence for himself at cor. of Broad and 
Norris sts....Esiimates have been Invited by Architect 
Smedley for work on the stores and apartments t. be 
built by J. W. Halahan, 1682 Chestnut st.; the structure 
will be six stories....The American Baptist Publication 
Society is preparing to build a six story building on the 
site of the old Siloam Methodist Episcopal Church at Juni- 
per and Lombard sts....The K nsington Labor Lyceum 
intends to erect a handsome building at 2d and Cambria 
sts. for ball and m eting-rooms and con-ervatory of 
music....The plans for the new Philadelphia Museum, on 
the University grounds, have been approved by the 
board....The eight s. ory building to be erec.ed by Hamil- 
ton Diesinger on ths south side of Chestnut st., and 
above 12th, and for which Architect Frank P. Watson i; 
preparing plans, ls to contain an individual elec.ric light 
plant. : 

St. Louls.—The Orient l Theater Company will erect a 
theater building, north - ide of Pine, between 16 h and 
17th sts.; e.ectric lighting, electric bells, and all modern 
appliances; Architects Kirchner & Kirchuer, 520 Olive st. 

Washington, D. C.—Sealed proposals, in duplicate, will 
be received at the Department of the Interior until 2 
o'clock on the 22d inst., for the furnishing and inst.lia- 
tion of an electric light plant at the Government Hospital 
for the Insane, near Washington, D.. C., in accordance 
with sp-cifications to be had on application to the De- 
partment. 


Ypsilanti, Mich.—The Ypsilanti Opera House Company , 


will erect an opera house ; electric lighting etc. Archi- 
tects Malcomson & Higginbotham, Moffatt Block, De- 
troit, Mich. 


INCORPORATIONS. 


The Electric Boat Company of New York, New York 
City—to dealin and manufac.ure electric propellers for 
boats, and electrical appliances generally. Capital stock, 
$8,000. Promoters: F. 8. Allen, B. T. McDowell, C. H. 
DeWitt, New York City. 


The Syracuse and Suburban Railroad Company, Syra- 
cuse, N. Y.—to build and operate an electric street 
surface road in Onondaga County. Capital stock, 
$ 50,000. Promoters: W. B. Cogswell, O. V. Tracy, G. E. 
Higgins, Sy: acuse. 


The Chaplin Company, Kittery, Maine—to purchase, 
manufacture and sell electrical, mechanical and chem cal 
inventions. Capital stock, $5,000. Promoters: Edwin D. 
Chaplin, Cambridge, Mass.: Hiram L. White, Somerville.; 
Henry C. Halloran, Boston, Mass. 


The Wilde Tidal Power Company, Kittery, Maine—to 
manufacture and dealin machinery for developing elec- 
tricity by means of tidal water. Capital stock, $500,000. 
Promoters ; John Wilde, Lorin M. Cook, Alfred Caldwell, 
Provide: ce, R. I. 


The Consolidated Electric Purifier Company, Chicago, 
III. - to own, control and dealin and operate under letters 
patent, particularly such as relate to improvements in 
machinery, ste m boilers and engines, the fittings and 
attachments therefor. Capital stock, $1,500,009. Promo- 
ters: A. Miller Befield, Wm. C. Ancher, Jno. W. Hill. 


The Arkansas City and Northwestern Construction 
Company, Jersey City, N. J.—to buila, con-truct, main- 
tain and operate railroad and steamboat lines; to con- 
struct, develop and promote electric railways. Capital 
Stock, $ 00,000. Promoters: Marion W. Lews. Boston, 


Mass.; John B. Leake, New Tork City: Geo. L. Dayton, 


Jersey City. 


The Penn Insulated Wire Company, Camden, N. J.—to 
manufacture all kinds (f insulated wire, cables, paper, 
tapes and insulating compounds for electrical purpos: 8. 
Capital stock, $150,000. Promoters: Franklin 8. Randall, 
W. Howard Holden, Howard A. Engle, Philadelphia. 


The Inter-Ocean Electric Railway Company, Chicago, 
Ill.—to construct, equip, own and operate electric rail- 
ways, both surface and elevated, and electric telegraph, 
telephone and signal lines; acquire iaventions and letters 
patent ior improvemeut in railways. cars, motors, brakes, 
trolleys, etc.; construct and operate electric light plants. 
Capital stock, $200,000,000. P.omoters: James G. Hulse, 
Parker Crittenden, Jobn W. Hill. 


The Gas Consumers’ Association of the United States, 
San Francisco, Cal.—to deal in the regulat on of illumi- 
nating gas and electric light, make and sell fixtures, ap- 
pllauces and inventions pertaining to the regulation of 
illuminating gas and elec ric light. Capital stock, $300,- 
000. Promoters; J. D. Whitney, J. R. Spring Sampson 
Tanes, Isaac Hecht, Henry Kerber, Jr., San Francisco: 
D. L. Randolph, Alameda; Carter P. Pomeroy, San Raf- 
ael, Cal. 


The Consumers’ Light and Power Company. ‘ pokane, 
Wash.—to operate mach nery for electrical and other 
power for lighting. heating, etc. Capital stock, $2: 0,000. 
Promoters : S. Oppenheim r, W. R. Newport, A. D. Hop- 
per, J. W. Binkley, M. J. Waller, H A. Van Kempen, E. J. 
Dyer. 


The Phoenix Electric Company, Butte, Mont.—to engage 
ina general electric business. Capital stock, $100,000. In- 
corporators: John F. Cowan, James A. Talbot, H. L. 
Frank, A. Whel and C. H. Smith. 


The Albany and Suburban Kailway Company, Albany. 
N. Y.—to construct an electric road about twelve miles in 
length for passengers, express and freight, to connect 
Greenbush. Castleton and Bath-on-the-Hudson with 
Albany. Cap‘tal stock, $200,000. Di ectors: F. H. Barnes, 
John S. Burke, George T. Cunningham, of Ballston ; 
George D. Moore, of Worcester, Mass.; Arthur Hilton, of 
Boston ; Johu Leg ett, Jo eph A. Leggett and Albert J. 
Barnes, of Troy, and Charles A. Goddard, of Lowell, 
Mass. 


The Wilmette Electric Light and Power Company, Wil- 
Matte, Ill.—to manufacture electricity. Capital stock, 
$15,000. Incorporators: John S. Meyer, John W Meyer 
and Edwin Webb. 


The Consolidated Electric Purifier Company, Chicago— 
to operate purifers. Capital stock, 81,500,000. Incorpo- 
rators: A. M. Belfield, Wiliam C. Archer and John W. 
Hill. 

At a recent meeting of stockholders of the Ellicott City 
Electric Light gnd rower Company, at Ell! ott City. Må., 
a resolution was adopted to incorporate a new company, 
tobe kn wnas the Electric Light Company of Howard 
County. ‘lhe capital stock named is $5,000. 


The Electric Wire Hanging Insulator Company, Chi- 
cago, III. to manufacture electrical apparatus. Capital 
stock, $:00,000. Incorporators: Edgar O. Baker, M. A. 
Robertson, Henry W. Rice. 


The South Freeport and Cedarvil'e Electric Rallway 
Company, Freeport, 111.—to build and operate an electric 
rallway tetween Freeport and Cedarville. Capitalstock, 
$10 ,000. Incorporators: A. Bergman, Henry Lichten- 
berger and A. Baumgardtner. 


The Alton Rallway and Illuminating Company, Alton, 
Ill.—to operate astreet railway, power and heat. Capital 
stock, $250,000. Incorporators: Joseph F. Porter, Charles 
W. Milnor and Henry R. Phinney. 


The American Telephone Directory Company, Chicago— 
to publish a directory. Capital stock, $10,000. Incorpo- 
rators : John R. Collins, Joseph A. Peters and Albert L. 
King. 

The Anerican Electric Fuse Company, Chicago—to 
manufacture electric fuses. Capital stock, $25,000. Incor- 
porators : Eugene Hildebrand, Clarence E. Brown and 


Ralph W. Bowman. 


Articles huve been filed at Springfield, I. I., for the incor- 
poration of the Transcontinental Railway Company. The 
principal office of the company is to be maintained in Chi- 
cago, and the capital stock is placed at $200.00 000. It 18 
proposed to construct and operate a rallroad from Chi- 
cago to Jersey City, N. J. wi h all necessary switches, 
branches, depots, turntables, houses, etc. The incorpo- 
rators and first board of directors are: Lysa der Hill, 
Charles C. Bilkley, M. E. Beasley, L. A. Gardiner and Jonn 
W. Bill, all of Chicago. 


The Union Electric Company, of Charleroi, Pa. Capital, 
$1,000. Incorporatorgs: John A. Irwin and James 8. Carr, 
Alle heny; Hurry W. Gleffer, Haysville. and Henry 8. 
Stewart and James S. McKean, Pittsburg. 


The Gree: wich and Schuylerville Electr'c Railroad Com- 
pany, Greenwich, N. Y.—to build and operate an electric 


railroad between the p aces named in the title. Capital 


stock, $.00 000. Directors: Thomas W. Cantwell and Wil- 
liam J. Wis n, of Albany; Watson N. Sprague and Robert 
Hamilton, of Greenwich: Martin Schenck and Reeves 
Smith, of Troy ; James Mealey and James E. Kelly, of 
Schuylervihe and Albert M. Crand ll, of Middle Falls. 

The Citizens’ Electric Company of Mishawaka, St. 
Joseph, Ind. Capital stock, $10,000. 


The Welsb ch Commercial Company, New York City—to 
manufacture and deal in all kinds of devices for the pro- 
duction of light, heat and power. Capital stock, $7,000,- 


000, of which 38. 200, 000 is preferred. Directors: 8. H. G. 
Steward, E. McMillan, Jr., W: F. Boudouthritt, J. H. &co. 
ville, E. Francis Eldridge, A. L. Page, J. O. Havemeyer, 
R. M. Murray, Charles J. Lithgow, E. J. Cratz, Edson Pur. 
cell, J. L. Nesbit and A. M. Poole. l 


The Fairmont Rallway Company, Fairmont, w. Va— 
to operate a street rallwav in Fairmont. Capital stock, 
$200,000. Incorporaiors: M. A. Ciayton, W. T. Norton, 
C. L. Skinner and others 


MOONLIGHT SCHEDULE FOR THE 
UNITED STATES. 
(Issued by the Washington Carbon Company.) 


JULY, 1895. 


DATE. LIGHT DATE ExTINO. 
1 11.20 P. M 2 8.30 4. M. 
8 11.50 s 3 383.30 + 
4 12.80 a. M 4 8.80 
5 1.30 5 3.0 
> No light. 6 No light. 

be 7 (TY 

8 t 8 ry} 

9 8.00 P. M 9 10.30 P. M 
10 8.00 * 10 10.0 
11 8.00 11 11.10 
12 8.00 12 11.30 
18 8.00 18 1180 
14 86.00 “ 16 12.10 A. M 
15 8.00 16 1.0 
16 8.00 17 1.90 " 
17 800 140 * 
18 8.00 19 280 
19 8.00 3.80 “ 
20 8.00 21 4.00 
21 8.00 22 4.00 
22 7.50 23 4.00 
23 7.0 „ 24 400 
24 7.50 25 4.00 
25 8.80 26 4.00 
20 9.00 os 27 4.00 “ 
27 ¥..0 “s 28 400 
28 9.50 . 29 400 
29 10..0 * 30 400 
80 11.00 31 4.00 
31 11.00 Aug. 1 4.00 


ELECTRICAL PATENT RECORD. 


Lerrers Parent Issurp JULY 2, 1895. 


ELECTRIC RAILWAYS AND Al PLIANGES. 


641,9.9. Trolley-Wire Clip. Fred w. Haeusgen, Buffalo, 
N. Y. Flled Oct. 9, 1961. usg 

542,002. Troll-y-Restoring Attachment. William D. 
McDaniel, Philadelphia, Pa., assignor of one-half to 
Luther 8. Green, same place. Filed Oct. 29, 189. 

542,086. Electric Locomotive. Thomas E. Adams, Cleve- 
land, Ohio. Filed Oct. 3. 1894. 

542,105. Conduit Electric Rallway. time C. Pressley, 
San Francisco, Cal. Filed Feb. 18, 1896. 
£42,164. Conduit klectrie HKallway. Louis R. La valle and 
A Dert H. Lavalle, Hulyoke, Mass. Filed March 17, 

ELECTRIO LIGHTS AND APPLIANCES. 


641,929. Incandescent Electric ame: Robert Greer, 
Westbrook, Me. Filed Nov. 10, 18 4. 
542,210. Safety Device for Handling Electric- Arc Lam 
1 P. Snowden, St. Joseph, Mo. Filed March 
de 


DYNAMO ELECTRIO MAOHINERY. 


541,654. Dynamo Electric Machine. Thomas H. Hicks, 
Detroit, Mich. Filed Aug. 2, 1894. 

541,919. Commutator-Brush. Hermon B. Collins, Fulton, 
N. Y. Filed Jan. 2d, 1895. 


TELEPHONE AND TELEGRAPH APPARATUS. 


£41,967. Automatic Telegraphy. Patrick B. Delany, 
South Orange, N. J. Filed April 8, 1898. 

541.994. Duplex and Diplex Telegraphy. Minor M. Davis, 
Brooklyn, N. Y. Filed April 18. 1595. 

5 2,0 2. Telephone System. Angus S. Hibbard, Chicago, 
nL Filed Feb. 21, 1895. 

512,066. Annunciator-Circ it for Telephone-Swi:ch- 
Boards. Charles E. Scribner, Chicago, III., assignor to 
the Western Eleciric Company, same place. Filed 
NOV. 12, 1894. 

512. 91. Magneto-Electric Telephony. Edward S. Halsey, 
South Evanston, assignor of one-half to William J. 
Phelps, Chicago, III. Filed April 20, 1894. 


BATTERIES. 


542,019. Galvanic Battery. Ralph W. Gordon, Boston, 
Mass. Filed Jan. 31, 1895. 


MISCELLANEOUS. 


541,921. Manufacture of Electrical Conductors. Louis W. 
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Iowa, A Cable to Hawaii, The Svengali Buneo- 
phone Eclipsed, The Gould-Smith Switchboard. 
Telephones in Japan, 108; The Viaduct Com- 
pany Enjoined, What One Company Has Done. 
The Telephone as Chief Marshal, Western Union 
Company Loses, More Telephone Litigation, A 
Telephone Company in Trouble, Coming to the 
Front, May Take Time for Answer, 120; For 
Another Telephone Bill, The M. & B. Telephone 
in a Philadelphia Club, Threatened Litigation 
in the South, In the Interest of the Public. 136: 
Not Bluffed by the Bell Company, Future De- 
velopment of the Telephone, Progress in Wiscon- 
sin, One Way of Getting Even, A Telephone 
Newspaper, 148; The Berliner Patents Com- 
munications), 175; Why the Bell Company is a 
Trust, To Sell Telephone Privileges, ‘‘ Doing a 
Valuable Work,’’ Will Pay to be Sued, A New 
Cable to the West Indies, Ask for a Receiver. 
Telegraph and Telephone to be Combined, Bell 
Telephone Output, Another Company Feels the 
Pressure, Another Atlantic Cable, 176; How to 
Promote Telephone Companies, The Fittest Will 
Survive, A Talk Meter Needed, One Way of 
Stifling Opposition, 192; Telephone Litigation. 
207; The Watson Switch Not Valid, Western 
Union’s Business, Want the Appeal Dismissed. 
The Largest Branch Telegraph Office, Will Boy- 
cott Telephone Monopoly Candidates, 208; The 
Standard at Richmond, Va., A Railway Tele 
phone,. Doing it Well,“ 220; New Companies 
Incorporated: 68, 108, 136, 148, 192. 208, 233, 
245, 257, 285, 296, 308, 320, 345. 
Tesla Patents, The, 117. 
Tesla Railway Motor, The New, 337. 
Tests of a 10 H. P. De Laval Steam Turbine, by Wm. 
F. M. Goss, 303. 
The Brooklyn Bridge, 211. 
The Pacific Cable, 312. 
The Philadelphia Consolidation, 217. 
The McKeesport Case, 243. 
The Science of Circulation, 189. 
Thermo-Ozone Battery, The, 76. 
Thermo-Electric Properties of Pure Metals, 91. 
Thomson Regulator Patent, Western Electric Com- 
pany Wins Suit, 167; A Statement of the Case. 
203. 
To Perfect Electric Locomotives, 53. 
To Remove the Assignee of the La Roche Company. 
172. ö 
To Reorganize the Detroit Electrical Works, 172. 
Trolley Decision, The, 302. 
Trolley in Suburban Traffic, The, 92. 


Two Interior Conduit Installations, 332. 


U. 
Unipolar Direction, by Dr. C. L. Weber, 115. 
V. 


Van Depoele Trolley Patents, Suit on, 289. 

Variation in the Electrical Resistance of Bismuth 
When Cooled, by James Dewar and J. A. Flem- 
ing, 228. 

Variation in Electrical Conductivity of Metallic 
Wires in Different Dielectrics, by Fernando San- 
ford, 281, 304. 

Velocity of Light in Rarefied Gases Through which 
an Electrical Discharge is Passing, by Edwin 
Edser and S. G. Starling, 140. 


W. 


Water Power Applied by Electricity to Gold Dredg- 
ing, by Robert Hay, 100. 

Water Power—Its Generation and Distribution, by 
Samuel Webber, 292. i 

Welsbach Light Company, The, 172. 

Welsbach Burner, The, 204, 

Westinghouse Company, Annual Meeting of, 25. 

Westinghouse Wins and Loses, The Under-Runmng 
Trolley Patents, 289; Abstract of J udge Town- 
send’s Decision, 302. 

Winona General Electric Company, 2, 15. 
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— Insulators. 


ALBERT & J. M. ANDERSON, 
289 A Street.. Boston, Mass. 


ESI WISHED 1867 


PARTRICK& CARTER Co. 


ELECTRICAL SUPPLIES 
125 South 22 51. Philadelphia 


CATALOGUES ON APPLICATION 
Send Business Card and mention ‘Electricity.’ 


Premier < Produc 


Premier Motors 
and Batteries 


For Special Purposes. Batter- 
ies for operating Phonographs, 
Graphophones & Kinetoscopes. 


Send for our Circulars and ‘‘ Where 
the Profit Comes In.” 


M. R. RODRIGUES. 
17 & 19 Whipple St., Brooklyn, N. Y. 


ABIRSHA 


INSULATED 


WIRES AND CABLES. 
GLENWOOD WORKS, 


YONKERS, N. . 


New York Office, 15 Cortlandt Street. 
ephone Call, 191 Cortlandt. 


Tel- 


Standard Telephones, 


With Long Distance Blake Transmit- 
ters, and Standard Magnetos. 


Complete, VII. OO cash per set. 
Guaranteed positively not infri: 


PHILADE] 5 HIA TELEPHONE CO. 


ox 707, Philadelphia. 


PLATINUM": 


BAKER & 00., 
EW ARK. i 
New York Office 121 Urte Street 


1811 ig. 


Scran and Native 
4 Inu m Pu sie ased, 


WAGNER TRANSFORMERS 
STANDARD "irm" 


ELECTRIC WIRES 
AND CABLES 
FOR ALL CLASSES PF SERVICE 


FORALL PURPOSES 
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No. 1 
Ironclad Rheostats 


MANUFACTURED BY | 


GEO, L. COLGATE COMPANY, 
136 Liberty St., New York. 


| ORIMSHAW: WHITE CORE WIRES. 


INSULATED WIRES AND CABLES, Grimshaw White and Black Tapes, 


5 Competition Line Wires, 
P _ THE a CO., Limited, vorr Naven White Core Wires, 
— — —̃ͤ —— Vulca Electrical Wire Duets, 


MANUFACTURED BY 


NEW YORK INSULATED WIRE CO» 


COLUMBIA LAMPS, EZ. "=: 


3 
134 Congress St. 
UNEQUALED IN QUALITY. 


O Dearborn St. 15 Cortlandt St. 
We guarantee that Columbia Lamps will maintain their Candle Power to 


San Francisco, Oal., 54 Second St, 
A HIGHER DEGREE THAN ANY OTHER MAKE ON THE MARKET 
when operated at the same economy and under like conditions. 


Storage Batteries | 


FOR ALL PURPOSES, 
Bradbury-Stone Electric: | 


ee Storage Co., 
Do not take our word for it; before making contract make test and compare. Lowen, =- Masa 
9 


THE Col unnIA INCANDESCENT Lamp Co.] 
Omoee and Works: i 
1910-124 Olive Street,, St. Louis,. MO. 


BRANCH OFFICES: 


Chicago Office, 1286 Monadnock Buildin ng. 

New York Office, 1108 Havemeyer Building. 
Boston Office, 620 Atlantic Avenue. 

San Francisco, Paul Seiler Electrical Works. 


Opes Insulated Wire 


155 


we have an axe 


of our own to grind. But we only 
speak the truth when we say that nowhere 
else in the whole wide world can you purchase 
an electric lighting system that 1s quite so sat- 
isfactory, that will run so long without repairs, 
that requires so little attention, that is 80 sim- 
ple and so symmetrical as the Standard system. 


AND 


Cables, 


* Yo send a postal for our book. Free to you. 
4 & D U STANDARD ELECTRIC COMPANY, 
92 fa) R. BRI E Mfr. 205 La Salle St., cor. Adams, Chicago. 
OO 0.0. W 
es 203 Broadway 


| i 5 - mx ag ELECTRICITY? 
ARARA ARGE S OFFICE AND FACTORY: |? M 


N SANDUSKY, OHIO. By our correspondence method; thorough 
\ . courses ; Experiments; reasonable terms, Cir- 
N — (AGENTS )— culars free. TBE SCIENTIFIC MACHINIST CO., 

A G. J. M ayer, Betz Bldg., Philadelphia, Pa. Cleveland, Q, 
2 smi ith & Wallace 71 milton St., Boston, Mass. 

N Ed. P. Shar 44 Niagara St., Buffalo, N. Y. Tel 1 les 
eae N Arthur 8. P 5 fs dge PBE nk of Com! nerce Bldg., Te ep ones 
As ——. 3 i SERN St. Lo uis, Mo Do Not Infringe 
4 K . TEN Sta ndard R ty. Su] pply Co., Monadnock Bldg., and are the best. 

oat sees ee 555 C hici ago, d . U. S. TELEPHONE CON- 
* pa — — hens 5 Reger & Atwater, 214 Pine St., San Francisco, 4 Ë STRU 25 TION Co. 
— = — — SY 0 alifor ‘nia. Bullitt B ldg, 1 hiladelphia. 


— 


THE WAGNER ELECTRIC MFG. COMPANY, 
ST. LOUIS, MO. [See Page li.] 


— —— — —b 


PITTSBURGH. Underground, 
NEW YORK. Aerial, 
Submarine. 


ert 


CHICAGO. 


| | l SETOR 7 
ii ELECTRICITY. : oy be No. 
28274 


- TRANSFORMERS. 


Transformer, Primary Cut-outs and In- 
A N ew Ty De. sulator Brackets, all combined. 


No more vad ae off walls. 

With our wall or cross-arm hooks, transforme: may be Hung and Con. 
nected in Five Minutes. 

Our new fuse plugs will not hold an arc with 5,000 volts, 

Our Transformers are acknowledged by all experts to be the Highest 
in Efficiency ever made. 

Adopted by the largest stations in the country. 


We Challenge Competition inany form of test in laboratory or prac- 
tical use. 


o 1. 
f oom 


* 
| III 
mett 


ja > — 
2 — — — 


Type D” Transformer with Fuse Plug Removed. 
Made in all sizes, 5 Lights to 3000 Lights. 


Wagner Electric Mfg. Company, 


JOHN MUSTARD 1564 Monadnock Block, 
Betz Building, Philadelphia, Pa. ST. LOUIS, MO. Chicago, III. 
This is what a recognized authority has to say about our 
Kd HELIOS CORED CARBONS 
2 y 
— es February 12th, 
sam Mibent 6 2 


| For Direct and Alternating Currents. 
The Washington Carbon Co., 


Pittsburgh, Pa. | D 
— SOLID CARBONS 
‘We beg to gay in answer to your inquiry that we have, 
thoroughly tested the Helios cored carbons manufactured’ ‘by your For Series Arc Lighting. 


Company, and we Tind, them equal in every respect to the imported 


PPP Moter and Generater Brushes 


wean oihar donesti oox separate That Excel All Other Makes, 
Wo congratalate you upon your success, 


a, BATTERY CUPS, PLATES and SPECIALTIES. 
HELIOS ELECTRIC C0. Reduced Prices on Solid Carbons for Series Arc Lighting. 
Ha G---~\ THE WASHINGTON CARBON CO, 

l S t Pittsburgh, Pa. 


BUCKEY Nl 


Ouality Unequalled. 


THE BUGKEYE ELECTRIC COMPANY, Cleveland, Ohio. 


Moonadnock Building, Chicago. 


R E C P V E R 85 8 A L E n By authority of the Supreme Court. 


ELECTRIC CONSTRUCTION AND SUPPLY CO.. 


( “ Ward” and “ Knight” Lamps and parts of same. — 
Consisting of 2 Domestic and Imported Carbons. —— 


Search Lamps iron, with Parabolic Reflectors. 


For list of fittings and material address CHAUNCEY GBA 


Sale closes two months from date. 


Jury 17, 1895. 


ELECTRICITY. 


Phænix Carbon Electric Light Carbone 
Mfg. Co. 


S. G. BOOKER, Supt. 


2134-2140 DeKalb St., 
ST. LOUIS, MO. 


Garbon Oylinders 


—Have stood the test for years. 


Moter Brushes 


—Self-Lubricating—Do not cut 
the Commatators. 


PRICES REDUCED. Battery Carbens 


—The finest made in this country. 


Everything 


Highest Grade—Best Results. 


SEND 
FOR 
SAMPLES. 


in the CARBON LINE........ 


If you want good light, buy the 


PACKARD LAMP 


with which you can get an average 


16 C. P. FOR 800 HOURS 
at high efficiency 


New York & Ohio Co., 


1 Broadway, New York. Warren, 0. 


HELIOS ELECTRIC COMPANY. 


Factory and Offices, 


1310 Filbert Street, Philadelphia, Pa. 


We have no Stock nor Old Style Lamps that we must 
get rid of at any price---no junk. 


THE HELIOS LAMPS 


are the latest 5 and newest type. Our Lamps are much in advance 
any lamp now on the market, because they are 


New and of Latest Designs. 


Our ALTERNATING LAMPS have Reflector Plates. Our DIRECT CUR- 
RENT Lamps do not see-saw. Our Focusing Lamps, both Direct and Al- 
ternating, are especially adapted for photo- 5 and stereopticon work. 
Ancher Electric Co,, New England Agents, | Mountain Electric Co., A 
Boston, Mass. Utah;Wyoming and New 


Central Electric Co,, Western 
Moore 5 Ba nS Agents for Wes 
0. 


uff 
Globe Electrical Su pir nn Cenatraction Co., New 
Sta. New y agen 8, am and Greenwich 
ew Y 


SLATE 


ELECTRICAL ENGINEERING CO. 


NO, 249 SECOND AVE., SOUTH, 


ents for Colorado, 

exico, Denver, Col. 

Machinery Supply Co, Agents for Southern 
California and Arizona, Los Angeles, C 


T. M. Mottram 
Canadian N Electric Co. „Canadian Agents, 
0 
California Electrical Werks, San Francisco, Cal. 


ents, Chicago. 
rn New York, 


FOR ELECTRIC PURPOSES. 
Switchboards a Specialty. 


Plain or Marbleized. 
Fair Haven, Vt. 


Any Size, any Color. 
BONVILLE BROS. 


MINNEAPOLIS, MINN. 


“ Buckeye” Lamps. 


Agent for Texas, Dallas. Tex. 


An International Lam Test 


In a competition between all the leading Incandescent 
Lamps of Europe and America, held at Hamilton, Ontario, 
under the direction of Mr. Charles F. Stilwell, (who began 
the study of incandescent lighting at Menlo Park fifteen 
years ago,) the 


IMPERIAL LAMP 


stood first in sustained brilliancy and duration of life, com- 
bined with economy of operation. 


This series of tests was the most extensive ever under- 
taken by a disinterested investigator, was obtained with our 


regular product and made without our knowledge. Its value, 


as compared with “tests” in the factories of rival makers 
can be appreciated. i 


The result of the competition was the recommendation 
of the Imperial Lamp to their customers by Messrs. Stilwell, 
Ralston & Co., of Hamilton, Ontario, who will in the future 
use nothing 185 although offered cheaper eae by many 
makers. 


BRYAN-MARSH COMPANY, 


Office—186 Liberty St., New York. 


Factory—Marlboro, Mass. 


‘TELEPHONES, 
Magneto Bells, 
Transmitters 


AND PARTS OF TRANSMITTERS, 
Receiver Cords, &c. 


Buioomineton, ILL., May 28, 1895. 
MIANUS ELECTRIC CO. 


GENTLEMEN: The No.8 Long Distance Transmitters are giving first-class 
555 I have just won a box of cigars on a wager that we could hear a lady 
g by standing thirty feet from the Transmitter. The experiment was so suc- 
Soul that orders were taken for six sets at once for private ad nove! 


SEND FOR CATALOGUE. 


MIANUS ELECTRIC CO, 


MIANUS, CONN. 


ra ELECTRICITY. ‘° Vol. ix., No. 1 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO, 


SOLE OWNERS OF THE 


TESLA POLYPHASE SYSTEM, 


The ideal system for the distribution of power and. light in factories and mills. 
Motors; arc lights and incandescent lights supplied from the same circuits. 
The system adopted by the Cataract Construction Company for their great plant at Niagara. 


Adapted for transmission of power over long distances, also for local distribution 
of power. 


Brushes and moving contacts may be dispensed with, rendering the system peculiarly useful in mining 


operations. TEE 
All machinery in our new works at East Pittsburg driven by Tesla Polyphase Motors, supplied from a 


central power plant. . 
Results: High Efficiency, Convenience, Economy of Installation and Operation, and Flexibility 


INSPECTION INVITED. 


Two suits are now pending against the Thomson-Houston Company under the Tesla Patents Upon 
motion of the Westinghouse. Company in the Circuit Court at New Haven recently, the Thomson- 
Houston Company were limited to October 7th to take their testimony in defence. The suits will there- 
fore be ready for argument in the near future. | 

The novelty of Mr. Tesla’s invention was recognized by PROF. ELIHU THOMSON, who said, in dis- 
cussing the Tesla inventions before the American Institute of Electrical Engineers in 1888 : 

“I have certainly been very much interested in the description given by Mr. Tesla of his new and admirable little 
“motor. l have, as probably you may be aware, worked in somewhat similar directions and towards the attainment of 
“similar ends. The trials which I have made have been by the use of a single alternating current circuit, not a double 
“ alternating circuit.“ | 


Westinghouse Electric and Manufacturing Company 


PITTSBURGH, PA. 


BRANCH OFFICES IN ALL LEADING CITIES. 


EE k —— Eiry 


ELECTRICITY. y. 


— — 


JULY 17, 1895 


Jump out of the a into the fi- finest, most delightful breeze from a LUN- 
frying pan Se DELL FAN. A panacea for the ills of July. Better have 
Fa few on hand ready for emergency calls. Vou will need them, it is 

going to be HOT. | | 


Orders shipped same day received. 


CENTRAL ELECTRIC COMPANY, 


173-175 Adams Street, 
CHICAGO. = KANSAS CITY: Gate City Electric Co. 


RON ARMORED CONDUITS. 


Two Wires in a Single Tube, 
The Standard Method of Electric Wiring. 


interior Conduit & Insulation Co. 


GENERAL OFFICES AND WORKS: 
527 WEST THIRTY-FOURTH STREET. NEW YORK. 


EDWD. H JOHNSON, President. E. W. LITTLE, vice-Pres. and den. Manager. CHAS. P. GEDDES, Sec. and Treasurer. 


INDESTRUCTIBLE Long-Distance Dust Transmitter Blake Transmitters. 


INSULATOR PINS | 
i - Patented in England and America. V 
BREAK ARMS, . THE ORIGINAL POWDER TRANSMITTER and the only one adopted] Blake Transmitter Castings, $1.00.. 
by the English Post Office for public long - distance service all PHILADELPHIA TELEPHONE CO 
SIDE BRACKETS over Great Britain. You can shout in it or whisper in itand get 

9 . perfect articulation in either case. No limit to the distance they Box 707, Philadelphia. 

1 Glass ona 
Porcelain 


Fill work. a 
i Claim No. 1 of the Hunni Patent ‘‘is in a tension- i 
lator af N for varying the N e facies CENTRAL i M F G. GO., 
INSULATORS, 
CROSS 


4 à. J * 
t i À 1 8 $ 
NN. 


ST. LOUIS: e 
Soythern Electrical Supply co. 00 A: 


mitter, finely divided conducting material in a loose and free 
state.” CHATTANOOGA, TENN, 
THE ‘‘HUNNINGS ” 


DUST TRANSMITTER Manufacturers of CROSS ARMS, 


Does not depend upon variable pressure between electrodes in Oak Pins and Brackets, and Genuine 


constant contact. Incorporated as a portion of the Electric Cir- 
euit isa quantity of finely divided conducting material or dust, Black Locust Pins. Correspondence e 


ARMS the movement of which varies the current. 
7 — McINTIRE’S _ 
LINE MATERIAL We are the only Manufacturers in the United States of the PATENT 

Celebrated ‘* Hunnings ” Euglish Transmitter. CONNECTORS anv TERMINALS 

i “ Ho; „ FOR ALL ELEGTRIGAL PURPUSES. 
| OF ALL KINDS. ce e, Several large exchanges are now using our Hunninas” Outfit. 1 > A er. and Outen 3 

Manufacturer, Kokomo, Ind., U. S. A. THE C. McINTIRE CO., 
VICTOR, N. Y. Reference : Citizens’ National Bank, Kokomo, Ind. 12-14 Franktin Street, Newark, N, J. 


THE IMPROVED 


"ISHKILL CORLISS ENGINE 
` ELECTRIC LIGHT — OF 


i A AND Incandescent Lighting, 
>) POWER PLANTS, |Electric Power saa 


ee 
* 


COLBU RN ESTABLISHED 1881. 
J ELECTRIO MFG. 00. 


888 Main Street, Fitchburg, Mass. 


S RSE For Close Regulation c u:. „ FIECTRO- MACHINES. — 


FISHKILL LANDING MACHINE CO., | Te Latest Designs 


| | FISHKILL-ON-THE-HUDSON, N. v. l The Highest Efficiency. 


vi | ELECTRICITY. 
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SEND FOR BOOK ON STEAM. 


Aw Janek 


po the Grand Prize at late Paris Exposition. 


TROLL-DROP Z 


COMMUTATOR BARS. The destruction of ani Works by fire 
FOREST CITY ELECTRIC WORKS on the 7th of April was almost complete. 


We have already resumed manufactur- 
New York Address: 126 Liberty St. CLEVELAND, O. ing and are making limited shipments 


which are daily increasing. 
Send us your orders. We will fill them 
with reasonable despatch, or advise you 


GEORGE CUTTER, promptly if we cannot. 


gnane g: 
Dsn 


AE TO YOUR ENGINE. 


7 obERT ar 


. = i - 
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TRADE 
HAVAN 


MADE ONLY BY 


eee ee CROCkER- WHEELER ELECTRIC Co., 
Manufac urers and F'ec rical Engineers. 
J CHICAGO, . New York. Chicago. Boston. Philadelphia. 
Cutter’s Swivel Pole Pulley. Sizes up to 250 H. P. 


A BUSINESS PROPOSITION: 


Any purchaser, ; so desiring, is welcome to have his engine tested by his own expert at our shops before shipment and 
may accept or reject the engine on that test before incurring the expense of installation. 


Nr 


THE WESTINGHOUSE ENGINE. 


THREE TYPES: 


COMPOUND. 5 to 1000 H. P. 


Unequaled n high efficiency and 
moderate cost. 


am 
779 7 ; " d E . Hey 5 
A high class automatic, endorsed by thou- / È À 7 
sands of users. | N 
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A ead and efficient automatic engine at 
a low price, 


| Catalogue on Application. TA 
THE WESTINGHCUSE MACHINE co. 


PITTSBURG, PA., U. S. A, 


SELLING OFFICES—26 Cortlandt St., New York, N. V.; 171 La Salle St., Chicago, III.; 53 
State St., Boston, Mass.: Westinghouse Bullding, Pittsburg, Pa.; 210 Drexel Pulldtng. Phila- 


eer Pa. Scie e St., Charlotte. N. C.: 21-28 Fremont St., San Francisco, Cal.; 259 Main : 8 = SSS >>> == = = = 
St., Salt Lak tah; Wonderly Building, Grand Rapids, Mich. All offices of the West- n 
inghouse Blectric and Manufacturing Company, and all oreign Countries. -e = T 
| 
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"CLARK 


MARK. 


insulation. 


The ku 


HENRY A. CLARK, Treas. 


HERBERT H. EUSTIS, Pres. and Electrician. 


— THE 


or crack, and will remain flexible in extreme cold weather and is not affected by 
We guarantee our Insulation wherever used, Aerial, Underground or Submarine, and our net prices are as low, if not 
lower. than any other first-class insulated Wire. 
We shall be pleased to mall Catalogues with Terms and Discounts for Quantities. 


EASTERN ELECTRIC CABLE CC., 


“CLARK” WIRE. 


In a Letter from the Inspector of the Boston Fire Underwriters’ 
Union, he states: g > i i i : 


“A Thoroughly Reliable and Desirable Wire in Every Respect.” 


For Switchboard, Railway and Motor Use, we make all sizes of Stranded and Flexible Wire and Cables with Clark's 


The Clark Wire has been before the public and in use for the past nine years, and has met with universal favor. Thou 
sands of miles of this wire Pa ve been sold. and are in use throughout the United States and Foreign Countries, and the de- 
mand for it is constantly increasing because it always gives perfe 
bber used in insulating our Wires and Cables is especially chemically prepared and will not deteriorate, oxidize 


satisfaction. 
eat. 


61-65 Elampshire St., Boston, Mass. 
SEND FOR CATALOGUE. 


and Gen'l Mgr. 


Eugene Munsell & Co. Send for Catalogue and Prices. 


U 
216 WATER ST., N. V. AGENTS WITH FULL STOCKS ON HAND: 
A. 8. PARTRIDGE, SINCLAIR RANDALL, 


CUYAHOGA SUPPLY CO., 


STEAM ENGINEERING 


CUT AND UNCUT TAPER RINGS, he 
„India and Amber TUBES, - a (Stationary, pee Loc : x À — 
Stamped Solid Sheet SEGMENTS, ICAN ITE eee Architecture p dro JA y 
SEGMENTS TROUGHS, : cipal Engineering; Plumbing F 
ano RHEOSTAT PLATES, CLOTH, &c. Mica Insulator Co. Healing: Mining; Prospecting. 


CAN DID ATI; 
PREPARED TO 1 
Courses begin with Arithmetice. aes 
Send for Free Circular, stating ie 
subject you wish to study. 


218 WATER ST., N.Y. 
J. W. BROOKS & CO., 


W. H. SILLS 
158 E. Lake Street, Bank of Commerce B’dg, 59 West 4th Street, 10 South Water Street, 120 Sutter Street, The International Correspondence Schools 
Chicago. St. Louis. Cincinnati. Cleveland. San Francisco. Scranton, Pa. 


NCIES: 


Electric Appliance Co., 


CHICAGO, TLL. 


Pettingell-Andrews Co., 


BOSTON, MASS. 


Electrical Engineering Co., 


MINNEAPOLIS, MINN. 


St. Louis Elec. Supply Co., 


ST. LOUIS, MO. 


Bradford Belting Co., 


Phillips Insulated Wire Co, 


Factory, Pawtucket, R. I. 
Have You Tried Our 


NEW CORED CARBOR 


FOR 
Series Aro Lighting and Constant Poten- 
tial Lamps? 
IF NOT IT WILL PAY YOU TO DO SO. 


The Crouse-Tremaine Carbon Co, 


FOSTORIA, OHIO. 


ROBERTS’ SLIDE RULE 
WIRING CALCULATOR. 


The most convenient device yet constructed for giving Size of Wire, Volt Loss 
Area, Carrying Capacity, etc. Vest pocket size ; leather case. Fifty cents, post- 


d. Bend orders to 
pais Renter ELECTRICITY, 6 Park Place, New York. 
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J. G. BRILL COMPANY, 


PHILADELPHIA. 
BUILDERS OF J WESTERN OFFICE: 
ELECTRIC MOTOR CARS a Monadnock Block, 
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THE C £ C ELECTRIC COMPANY, 


MANUFACTURERS OF 


BIPOLAR AND MULTIPOLAR DYNAMOS, 


— — 
le x > 
Ag 


AUTOMATIC AND 
HA 


ND 
CONTROLLED 
MOTORS. 


COMPLETE 
PLANTS 
FOR POWER 
TRANSMISSION, 


ISOLATED 
LIGHTING 
PLANTS 


CENTRAL 
STATION 
APPARATUS 


GENERAL OFFICES: WORKS: 


143 Liberty St., New York. Garwood N. J, 


CHICAGO, Monadnock Building. On Central Bt: OLN g: 
BRAUCH GFFIGES8:< BOSTON, 63 Oliver St. CLEVELAND, Cuyahoga Building. 
PHILADELPHIA, 633 Arch Street. 
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-IMPORTANT ANNOUNCEMENT. 


We have employed as Superintendent, MR. A. L. REINMANN, formerly Superintendent of the Sawyer-Man 
Electric Co. His ability is known to everybody in the electric light business. Recent improvements made 
by him, added to the qualities which have already given our lamps such an enviable reputation, easily make the 


y Incandescent — 
Lamps 


m THE HIGH GRADE STANDARD OF THE WORLD. 


Quality will tell, and we invite comparisons and tests Write to us before placing your orders. 


AMERICAN ELECTRICAL MAN’ F G CO., | 
Main Office and Factory, 2009 to 2017 Pine St., ST. LOUIS. New York Office, 39 Cortlandt St. 


KEYSTONE ELECTRIC COMPANY, 


line PA. 


— MANUFACTURERS OF — 


REVERSIBLE MOTORS ror 7 
ELEVATOR HOISTS. 


This apparatus is adapted for use on Electric 
Cranes or for any service where a reversible motor is re- 
quired to lift its maximum load from rest. | 


Five Years Experience i in This Line and Net One Failure 


in practical service is the record under which we invite you to investigate our 
: apparatus, 
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cent Lamp Socket. Bomething new with merit 
W11] sell outright or on royalty. Send for sam- LI N KS 
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| TTY IN PRICE. 
533 ple. Only th who mean business need 
write. ree ct " — 
Mining, Tank, CHAS. H. BALSLEY, 

i Connelle ville, Pa. 

i i 34 4 inches high. To 
_. Heavy and Light Pressure 28 . cea 
à any angle or height 
be ( —AND— = Revolving Case 

i 15 x 15x 12 inside. 


Holds about 80 vols 
Law size. Strong 
well finished Metal 
Base and Sides With 
Solid Oak Shelves and 
Top.— 100,000 now 
used. Sent knocked 


Boiler Feed Pumps. 
MANUFACTURED BY— __ 


BOYTS, PORTER & CO., 
Connellsville, Pa. 


SEND FOR ILLUSTRATED CATALOGUE. 


“SAS REGISTERED 
19018 NI 82218 Ny 


1 down (30 Ibs). On 4 > 
AG 8 Me Co. í 
ars g Co 
~ cHicaco. |THE INDEPENDENT FLECTRIG Lb. 


— Agents Wa Wanted. | 89th St. and Stewart Ave., Chicago. 


Terminal Fuses to 7 anv System, 
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See, d alike Chloe Company f America 


Bolen, Charlellontitg, 8 Ale. Pelersturg. 


MANUFACTURERS OF 


Direct Current Slow Speed Multipolar Generators and Motors. 


These machines are constructed with external armatures. 


largely in American and European Lighting and Railway Plants. 


They have proved remarkably efficient and economical. 


Used 
Slow-speed machines, made 


for direct connection in sizes from 20 H. P. to 2, 000 H. P 


ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE: 


Maximum peripheral speed of armature with slowest engine speed. 
Only 8 to 4 volts difference of potential between commutator bars. 
Greatest weight of copper | peen ampere of current. 
Correct mechanical de 


Shortest possible winding of armature. 


Lowest internal resistance of armature. 
Maximum magnetic effect. 
Great compactness. 


Greatest radiating surface possible. 
atures cannot burn out. 


(The centrifugal force is counteracted effectively by the inward pull of tbe internal field magnets. ) 


Finest quality of i iron, excellent fininh, absence of binding wire. 


In 


8 years’ continuous service not one Armature has been replaced or repaired. 


Over 200,000 H. P. in use for Railway, Lighting and Motor Service. 


WORLD’S FAIR DIPLOMA AND MEDAL FOE BEST DIREOT CONNECTED GENERATOB. 
MODERATE SPEED BIPOLAR GENERATORS AND MOTORS, 
With Siemens Drum Armatures, which are copied extensively in this country. We are building these machines in sizes from 1 H. P to 150 H. P. 


SEE OUR NEW CATALOGUES. 
SALES OFFICES: 


TROY, N. Y., 48 Fourth 8t. 


NEW YORK, 186 Liberty Street. 
DETROIT, 47 State St TOLEDO 


PHILADELPHIA, 581 Chestnut St. 
BOSTON, 31 Milk St. 


DENVER, 608 Boston Block. tel Building. 


CIS CINNA I Perin Building. 
. OHIO, 518 Summitt St. SAN FRANCISCO, 508 California Street. 
MINNEAPOLIS, 249 Second Ave., B. SALT LAKE (Ar L. Knutsford Ho- BUFFALO, N. Y. Erie County Bank Bldg. 


CORRESPONDENCE SOLICITED. 


GENERAL OFFICES, 
Monadnock Building, Chicago. 


ST. LOUIS. Bank d Commerce Bonong 
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WHAT OTHERS SAY: 


We will say again that the Phenix has proved to be 
equal if not better than any we bave used heretofore, fur- 
nishing a current for a much longer time.” 

Electric Guest Call Co., Minneapolis, Minn. 


„We have sold the Phenix Ba' teries for over a year, and 
have never yet had a single complaint. We consider them 
by far the best dry cell battery we have ever sold.” 

Naeotrio Appliance Co., Chicago. 


We s have been sellinz the Phenix Battery for over a 
year, and do not know of a single in -tance where any have 


been returned.” 
Beacon Electric Co., St. Paul, Minn. 
‘* We have tried a great many dry batteries, but we find 


the Phenix gives better satisfaction than any other.” 
Morgan & Beach, Fort Wayne, Ind. 


„After thorou sg and -xhaustive trials and experiments, 
we have adopted the Phenix Dry Battery exclusively in 
our service, and have in use about 500.” 

Chicago Electric Protective Co., Chicago. 


We consider the Phenix the best dry battery in the 
market. It has given good satisfaction to all of our cus- 


tomers,” 
Enterprise Electric Co , ¶Rioagc. 
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WESTERN ELECTRIC COMPANY, 


CHICAGO. NEW YORK. 


„America's Greatest Railroad.” 


THE FOUR-TRACK 


NEW YORK CENTRAL. 


PHERNIK DRY BATTERY. Weston Electrical Instrument Co, 


114 to 120 William St. NEWARK. N. J., U. S. A. 


THE WESTON STANDARD 


Portable Direct The R 
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VOLTMETERS y CP < VOLTMETERS, 
and J : 
POTENTIAL 
WATTMETERS ie e 
for Alternating and AMMETERS, 
and Direot Current and 
Circuits 
are the only stand- i cae 
ard portable VOUMESTEDS 
instruments of the and AMMETERS 
type deserving PLN TUNS a — are the best 
this name. DIRECT READING PORTABLE WATTMETER. offered. 


THE PORTABLE DIRECT READING 


VOLTMETERS AND AMMETERS 


for Direct Current Circuits are recognized as THE standards 
throughout the civilized world. 


THE SEMI-PORTABLE LABORATORY STANDARD INSTRUMENTS 
ARE S STILL BETTER. 


-_—— 


Send tor New Catalogue. 


oints made absolutely tight and durable 
by Patent Corrugated 


Copper Gaskets. , 


Furnished in all shapes aud sizes for 
flanged PIPES, CYLINDERS, CHESTS, 
ete. Price List and Sample Free. 

U. S. MINERAL WOOL CO., 
2 Cortlandt Street, New York. 


. BOURNE & KNOWLES MFG. 


CO., Cleveland, O., Western Agents. 
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"BRANCH OFFices 
NEW YORK} S 94 LIBERTY-ST., 
BOSTON, 53 STATE ST, 
DETROIT, HoosEs BUDG., 
ATLANTA, Inman BLDG. 
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Electric Elevators a Specialty. 


The Walker Mie. (o, 


CLEVELAND, O., 


MANUFAOTURERS OF 


Large Power Transmitting 
Machinery, 


 E'ectric Railway Appara- 
tus, 


Incandescent and Arc 
Lighting Machinery. 


All Classes ot Heavy Elec- 
trical Machinery. 


A TIMELY WORK ON TELEPHONY, 


WEBB’S TELEPHONE HAND-BOOK. 


Price $1.00, postage prepaid. 


For sale by ELECTRICITY NEWSPAPER COMPANY, 6 Park Place, New York. 


Incandescent Lamps -- Electrical Repairs. 


GEO. R. METCALFE, 136 Liberty St., New York. 
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J 17. 16 oe , ELECTRICITY. 


BE PATIENT AND DON’T WORRY--- 
Times are Fast Improving. 


The Fall will soon be here, when your heh of current will be largely increased. 


xi 


Write to me lor 


CATALOGUE ON, ARC LAMPS & IMPORTED CARBONS. 
General Incandescent Arc Light Company's Bergmann“ Lamps, 


“KNIGHT” LAMPS, IMPORTED “NURNBERG” CARBONS. 


R. B. COREY, General Sales Agent, 


HAVEMEYER BUILDING, NEW YORK. 


TWO:PHASE GENERATORS. 


Entirely novel in construction and having 


No Moving Wire, No Collector, Slow Speed, 
Better Inherent Regulation, Higher Efficiency, N 


than any alternating machine on the market. 


SELF STARTING TWO PHASE MOTORS, 


superior in many ways co direct current motors, 


THE BEST TRANSFORMER. 


These are the sisena demented in our 


TWO PHASE SYSTEM. 


which is the only practically E ALTER system in operation to-day for E ight and power 
from the SAME ALTERNATING GENERATOR AND CIRCUIT 


STANLEY ELECTRIC MFG. CO, 


PITTSFIELD, MASS. 
Western Office, No. 307 Dearkorn Street, Chicago, III. 


Fan Motors Fan Motors Fan Motors 
$10.00 each. 810.00 each. $10.00 each. 


Having purchased the complete stock of 12-inch Alternating Fan Motors of the Ries & Scott Motor Company, Balti- 
more, Md., wha have since gone out of business, enables us to offer them to our customers at the very low price of $10.00 
each. They are made up in polished brass and are decidedly ornamental, 

Send in your order for them promptly, as the stock is limited. 


Metropolitan Electric Company, 


186-188 Fifth Avenue, Chicago. 
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Fort Wayne Electric Corporatio 


Fort Wayne, Ind. 
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as this. 


EDITORIAL NOTES. 


There are still left in this trade a large number of men 
who have entered into it for their life work. They may 
be disheartened, but they have not given up. it is for 
them that we write. To them we present our argu- 
ment, and to them we must all look for the re-establish- 
ment of basiness principles, the reinforcement of the 
doctrines of common sense. 

it is for these men to consider just why wrong has 
temporarily triamphed over right, why it was possible 
for the tricksters and adventurers to bring the Industry 
to its present condition. 

And when these questions receive careful thought the 
only answer possible is that the electrical press has not 
done its duty. 

If the Electrical Engineer,” the Electrical World.“ 
the Electrical Review’ and the Western Elec- 
trician had faithfully done their duty by the trade 
they claim to represent, whose best interests they claim 


to guard, the present situation would never have con- 


fronted us.— ELECTRICITY,” June 5, 1895. 
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The On another page we give space to a 
Elevator communication from Mr. R. T. 
Trust. Crane, president of the Crane Ele- 
vator Company, which bas been called forth by 
our recent strictures on the business methods of 
the Elevator Trust, of which Mr. Crane’s com- 
pany isa prominent member. The letter isa 
dignified and gentlemanly one, and while we are 
always ready and glad to print both sides of 
questions raised in our columns, we are particu- 
larly glad to give space to communications such 
We can scarcely regard Mr. Crane’s 
letter as a reply to what we have said against the 
Trust, for it is partly an admission and partly 
an evasion of the questions we had raised. In 
one point only does Mr. Crane meet us squarely, 
viz., where he denies flatly that the bids of the 
several companies composing the Trust are ac- 
cording to a mutual agreement. We must there- 
fore have been inerrorin this. Mr. Craneadmits, 
however, that there are a number of persons in 
this country who, to a certain extent, control 
one another,” and that these builders have a 
right to utilize all the good things that there are 
in all the patents belonging, to all these different 
companies,” and maintains that the public has 
no right to complain of anything of that kind 
unless undue advantage is taken of them. The 
italics are ours. We mast understand from this, 
then, that the Elevator Trust is an eleemosynary 
institution, in which each member gives to every 
other member the free use of all the good 
patents which he owns, in order that he may 
have no advantage over his brother members in 
competitive bidding and the public may be the 
gainers. In other words, the members of the 
Trust are banded together for the purpose of 


fostering among themselves a spirit of competi- 
tion. 

The Morning Advertiser of January 7, 1893, 
contained the following statement: 


„ AN ELEVATOR TRUST.” 


„Each company does the business of a certain 
portion of the country. 
As soon as word is received that a new build- 
ing is to be erected in which an elevator will be 
required, the combine fixes up a set of bidr, all 
close together, but one of which is lower than all 
the others. The low one comes from the firm in 
whose territory the sale is to be made. If by 
any chance itis awarded to any of the other 
firms of the combine, the contract is filled and 
the matter is adjusted among the elevator men.” 


The fact that this, until now, has gone without 
coutradiction, and that other unfortunate fact, 
that the business community with which we have 
had most to do had not yet developed the altru- 
istic side of its nature to the same extent thatthe 
members of the Trust appear to have, must be 
our partial excuse for the erroneous belief that 
the organization of which Messrs. Crane and 
Otis are conspicuous members was not an 
eleemosynary institution. — 


Referring now to the above italicized portion 
of what we quoted, Mr. Orane is certainly right 
in his belief that the public have no cause to com- 
plain of the Trust or of its methods unless 
undue advantage” is taken of them, but just 
there is the very point which we have been en- 
deavoring to emphasize, viz., that the Trust has 
been taking undue advantage—not only that, but 
it has stooped to Jow and dishonorable methods 
to squelch competition from outsiders, It is not 
necessary to rehearse examples of practices 
chargeable directly to the Trust which no honor- 
able business man can countenance. Many of 
these have already been given in these columns. 
We are glad to believe that Mr. Crane was. not 
cognizant of or responsible for any of these. 
He has other and much larger interests to engage 
his attention. and the elevator business may in a 
sense be regarded by him merely as a side 
issue. We trust, however, that now his attention 
is drawn to these things, he will use his influence 
to correct the abuses that have grown up in the 
business around him. 


Mr. Crane says: In connection with this 
combination, I would also say that prices have 
not been advanced in consequence of such com- 
bination, or since it was formed, but instead of 
advancing they are continually going lower.” 
This is the gospel truth—but why ? Not through 
any fault of the Trust, surely. But Mr. Orane 
answers it quite as well as we can when he says: 
“ Notwithstanding the’combination ” the prices 
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have come down. Why? Because there is a 
larger number of elevator builders outside of it— 
certainly enough to keep up a healtby competi- 
tion.” This admission is certainly a candid one. 
and is far-reaching when we understand its full 
purport. It means that notwithstanding the fact 
that five of the most prominent and wealthy con- 
cerns in the business have banded themselves to- 
gether so that each may have ‘‘the right to util- 
ize all the good things that are in all the patents 
belonging to all these different companies” 
against unorganized outside competition, still 
that outside competition has been strong enough 
to threaten the stability of the Trust with al! its 
„good things.” There must be some merit be- 
hind all this, but is Mr. Orane willing to confe s8 
that with all its good things” the Trust is yet 
inferior to its individual outside competitors ? 

Mr. Crane makes one statement in regard to 
the cost of electricity that astonishes us in view of 
the present state of the art. While impliedly ad- 
mitting that under certain conditions it might be 
cheaper to operate elevators by electricity drawn 
from the street mains than by hydraulic means, 
he raises the question as to whether it would be 
as cheap if the electrical power were generated 
locally. It is a fact, undisputed until now, that 
when the demand for current reavhes any con- 
siderable proportion it is cheaper to generate 
it locally than to buy itfrom the central station. 
Else why do all of our modern office buildings 
install isolated plants ? As a mat er of fact every 
one knows—nearly every one knows, that isolated 
plants are installed simply because it is found 
economical to do so. 

Mr. Crane raises the question as to whether it 
is not cheaper to transmit the power to elevators 
by hydraulic means than by electr cal means. 
Under the conditions he is probably correct, that 
it is cheaper to transmit a given power a short 
distance by hydraulic means than it is to trans- 
mit the same power the same distance by electri- 
cal means. Not necessarily cheaper, but un- 
doubtedly the hydraulic means would be the 

more efficient. Butin elevator practice that is 
not the situation. Equal quantities of energy 
are not required to do the same work in the 
electrically and hydraulically operated elevator. 
By the latter means the elevator requires the 
maximum energy whenever it requires any at all 
—it requires the same amount of energy to raise 
the car empty that it does to raise it with its 
fullest load, and herein lies its lack of economy. 
The electrically operated elevator, however, re- 
quires energy only in proportion to the load it is 
carrying, and herein lies one of its greatest ad- 
vantages and economies. 

As to the relative merits of the respective 
makes of elevators, hydraulic and electric, we 
have little concern, personally. Mr. Crane 
singles out the Sprague elevator as one with 
which he would like to try conclusions, and im- 
plies a lack of willingness on the part of Mr. 
Sprague to meet him in contest. Mr. Sprague 
will doubtless reply in person. We have such 
confidence in his ability to take care of himself 
that we would regard it as supererogatory on our 
part to undertake any defence for him, even if 
we felt inclined to do so. 


THE current number of Cassier’s Magazine is 
of intense interest. The great Niagara plant is 


fully described by those best qualified for the 

work, the entire issue being given to this subject. 
It will be for some time the mine from which 
searchers for information as.to this enterprise 
will dig for it. 


On Monday last, July 15, power was sent over 
the line from Folsom to Sacramento, 24 miles, 
and the street car system of the latter city oper- 


ated thereby. Everything is reported to be 
working satisfactorily. Current is transmitted 
at 10,000 volts. 


GENERAL E 


ECTRIC’S FINANCING POLICY. 


Northwest General Electric—The Scheme, the Companies Fi- 
nanced, the Facts and Figures from the Official Record. 


HOW BONDS ARE MANUFACTURED FOR NEW ENGLAND INVESTOBS. 


CHAPTER I. 


The Winona General Electric 
Company. 


INTRODUCTORY. 


About nine years ago the Northwest Thomson- 
Houston E'ectric Company was organized, under 
the laws of Minnesota, with offices at Minneapo- 
lis, The company was simply a selling agent, 
owning the patent rights for T.-H. apparatus in 
northwest territory. Upon the organization of 
the General Electric Company in New York the 
name of the Minneapolis concern was changed 
to the Northwest Ge eral Electri: Company. A 
controlling interest in the stock of the North- 
west Company has always been owned by the 
parent company in the East. While the former 
had always been represented to bean extraordi- 
narily prosperous concern, it suddenly wentinto 
liquidation in the latter part of 1894, and Mr. H. 
M. Byllesby, the former manager, is at pre gent 
in New York completing the winding up of the 
company’s affairs, No receiver has ever been 
appointed, and there has been no public con- 
fession of bankruptcy. The minority stock- 
holders of the concern have had no official noti- 
fication of the decision of the majority to close 
up the affairs, They only know the situation 
from what has appeared in the public prints, 
chiefly in Exrctriciry. In 1894 a committee 
went to Minneapolis, took by force all the assets 
there werein thesafe of th- Northwest Company, 
left the town in tie middle of the night, and 
turned the stolen securities over to the G. E. 
Company, in whose latest schedule they appear 
as assets. Thus the debt of the Northwest G. E. 
to the General Electric Company, far apparatus 
bought, was cancelled. 

In the last two reports of the G. E. Company, 
over the signature of Mr. C. A. Coffin, president, 
there have appeared statements int-nded to con- 
vey the impression to G. E stockholders and to 
the public that the collapse of the Northwest 
Company was an accident for which no one in 
the management of the G. E. Company was re- 
sponsible. 

The purpose of the present series of articles 
in ELECTRICITY is to prove by the presentation 
of official records and statistics that the ill-starred 
career of the Northwest G. E. Company was 
only an incident of the gigantic swindling scheme 
conceived and engineered from start to finish by 
Mr. C. A. Coffin, fostered first by the Thomson- 
Houston Company, and later by the General 
Electric Company. We shall prove that there was 
nothing unique or exceptional in the conduct of 
the Northwest G. E. Company; that every 
feature of the swindle there bas been duplicated 
in greater magnitude by the parent T.-H. and 
G. E. Companies in the East. and that there is 
no escape from our charges against those in con- 
trol of the parent company, not alone Mr. Coffin, 
but the bankers and capitalists who have sat in 
the Board of Directors. 

We shall prove to the satisfaction of every un- 
prejudiced man that the disastrous ending of 
Northwest General Electric, in which the stock- 
holders will be assessed in the final settlements. 
is but an anticipation of the larger failure which 
awaits the parent company, ‘‘ built up” on ex- 
actly parallel lines. We shall show that the 


failure of neither was an accident, but the result 
ofa premeditated swindle, a co'd-blooded, con- 
scienceless scheme for robbing the financial in- 
stitutions and smaller investors of New England 
and the East. 

The series of articles will cont nue for sever l 
weeks, We shall print first official records, and 
then present a clear exposition of the affa rs of 
the Northwest Company from the time of its 
beginning, under the guidance of Mr. E R. Gil- 
man, to the time of it disgraceful end. We will 
show that the parent and constant promoter of 
the entire scheme was Charles Albert Coffin. 


NORTHWEST GENFRAL ELECTRIC. 


As before stated, this company was only a sell- 
ing agency. Its assets in the beginuing con- 
sisted of t: rritorial rights only. As t sold plants 
it bought the apparatus on credit from the parent 
T.-H. or G. E. Company, seld it for bonds, turn- 
ing the latter over to the United Electric Securi- 
ties Comp iny in the m in, realizing cash en ough 
to pay the G. E. C mparvy, a d keeping part of 
the stocks and bonds received in its own 'reasury. 

The charge of ELECTRICITY is this, that 


THE ENTIRE CARET R OF THE T.-H. 
AND G. E. COMPANIES HAS BEEN A 
GIGANTIC SWINDLE, BASED UPON THE 
SALE OF WORTHLESS BONDS AND 
STOCKS TO IHE PUBLIC. 

We shall now present an unanswerable 
argument—a complete analysis of the con- 
dition of the various companies financed under 
the direction «f Mr. C. A. Coffiu through his 
agents in the Northwest Geueral Elec:ric Com- 
pany, and later a comparison of these compa- 
nies with some of the companies d rectly han- 
dled by the parent companies themseives. 

One of these companies (Tacoma) has already 
been reviewed (Exectricity, Vol. viii, No. 22). 
In this issue we take up the case of the Winona 
G. E. Company. The figures presented iu this 
and succeeding articles are official, copied di- 
rectly from the books of the various companies. 


THE WINONA GENERAL ELECTRIC COMPANY. 


When the T.-H. financiers began operations in 
Winona there was a lighting plant there, equip- 
ped with Van Depoele ap; aratus. There was 
also a horse railway with four miles of track and 
old, almost valueless equipment. It had never 
been successful, and had had a bard struggle for 
bare existence. It was capitalized fur about 
$25,000. 

The first move was to get contro! of this prop- 
erty and equip it electrically. About $25,000 
was paid. After this transaction the capitaliza- 
tion was increased to $100,000 s ock and $100,000 
bonds. After a brief period, during which the 
company had proved its inabi'ity to pay opera- 
ting expenses, it was planed to consolidate the 
two interests—lighting and railway—issue more 
bonds, gell them in Boston, ad swell the ireas- 
ury of the parent company. 

It mattered not that neither veuture had been, 
or had any prospect of becoming, profitable 
Mr. Coffin wanted bonds. Th: y might be worth- 
less. Evenso. They could be taken at 60, sold to 
the public at 80, aud the public’s losses or profits 
never interest the financier of the Coffinesque 
order. 

In the latter part of 1892 it was decided to put 
the two companies together and play the bond- 
swindling game to its limit. 
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The property of the railway company at this 
time was as follows: 
[copy.] 
INVENTORY 


OF 
WINONA CITY RAILWAY COMPANY. 
November 1, 1892. 


One-half block Ham- 60 gallon otl tank.. $8.00 
ilton’s Addition... $1,000.00/48 Car la'p chimnneys 3.87 
Barn, car-house and Keg rail spikes..... 4.15 
Dulldings.......... 2,000.00 Set were dump 
Lot 8, Block 4, Wi- boards. 1.50 
Nong oeo 6.000.000 Coal 88118 . . 50 
Four miles track Iron vise and bench. 2.00 
with pole lines and New wagon reach.. .75 
overhead equip- Sprinkling can .50 
ment comprete @ Du: lex register.... 20.00 
$10,0C0.. . 40, 000.000 Brace and 6 bits 1.10 
5 closed cars and 2 Screw - drivers . 50 
motors complete, 14 in. steel track 
23,00). 15, (00.00 broom.. 1.2% 
2 open cars, mo- 60 ft. rub. hose, iin. 7. 50 
tors complete, @ Pair sheep shears.. 1.75 
82.500 ... . . 5, OC O. 00 Set wagon harness. 12.00 
Snow sweeper, com- 3 scoop eno veles: 1 6.00 
plette. 8 00.003 lime shovels.. 4.06 
80 H. P. generator.. 3, 500. 000 Buck saw. ......... . 50 
Extra armature tor Leather fly net. 3.00 
80 H. P. generator. 700.001 window screens. 5.00 
500 volt meter.. 25.0002 transom screens.. 3.00 
Ampere meter, 180. 80.006 screen doors for 
2 railway rheo- bar . 12.00 
stats @ $40 ....... 80.00 8 wooden ladders 3.00 
Station switch...... 45.0018 onp goon jugs... 45 
2 extra wheels and 2 wheelbarrows..... 8.00 
AXI1EB...... cee ees... 50.00 Water tub........... 1.00 
Gear P. 50 00, Hydrant water..... 4.00 
00 m feed wire @ 16c 108.00 sledge hammer..... 1.00 
300% trol’y ** @ 15c 75.00/4 stone hammers.. 8.00 
10 iron poles 80 5 7 curve rails. 8.25 
bases and tops.. 210.00 Hot water kettle 
4 ex. Helds (motor). . 240.00 ser 5 12. 00 
Fuse box, 500 volts. 4.203 wooden wat’r palls . (0 
Marieto dell 13.02 hatchets 75 
2 ex. gear & axles.. 12.00 Hammer chise}..... 25 
20 extra pinions.. 100.002 switch Arapa .60 
5 ex. int. boxes @ $7 35.0002 track gauges.. .50 
20 extra armature 11 new shovels..... . 25 
boxes @ $>........ 100.(0)12 new picks 7.80 
25 cedar poles @ $4. 100.0 |3 old shovels........ 75 
2 0 ties (tamarack) 8 tamping bars 6.00 
. 62.50 Pinch bar 1.25 
Clutch pulley... 100.0002 spike mauls....... 2.00 
222 steel rails....... 1,1.0.00/Grindstone.......... 1.50 
10 street horse cars 8 barn wheelbar’ows 8.00 
equipped ......... 1 ,000.00/3 hay forks.......... 3.75 
3 show plows....... 205. 00 Fairbanks pit scales 1. 0. 00 
Two-horse wagon.. 55 00/Galvanized feed pall 75 
Pair bob-sleds...... 20.004 monkey wrenches. 2.50 
2 horses 200.005 S. wren chess 2.50 
2 Sto ves 15.00 Office table 8.00 
2 Clocks. 12.00 Hall’s tron safe 165.00 
Night watch clock.. 70.00 Transfer table 50.00 
Office secretar7 5 00 Buffalo . a 
Office chair 2.00 Ibs.. RRAN 00 
Office wall lamp 780 Hay on hand......-. 6.00 
3 barn lamps....... 4.50 — — 
5 barn lanterns 4.00 Total. ͥ . 8, 902.22 


The company had no power house, but hired 
tieir power from the Indurated Fibre Com- 
pany, for which they had to pay cach weekly. 
It had four miles of track, five closed and two 
open cars. The car shed was of the cheapest 
poss ble wooden construction. 

In February, 1898, when Mr. Coffin decided to 
consolidate the companies under the name of the 
Winona General Electric Company, be had the 
condition of the railway enterprise laid 
be‘ore him in detail. 

The conditiou and prospects of this con- 
cern are made sufficiently clear by the follow- 
ing statements: 

[copy] 


WINONA OITY RAILWAY COMPANY. 


TRIAL BALANCE FOR TWELVE MONTHS, ENDING 
JANUARY 31, 1893. 


Property account $198,803.80 
Electric plante.. 8,000.00 
Northwest General ancien Co.. 14,370.00 
Track equipment. e ee e 1 689.43 
Car equp mente. 687. 26 
Organization expense 404. 50 
Tools and fxtu res.. 39 25 
Overhead construction 8.78 
Building extension 87.82 
CGG õͤ Caetaees 157. 66 i 
Transportation... „„ 7272.90 
Motive power... 6,986.07 
Maintenance of cars and motors Casen 2,974.04 
Office and superintendence............ 1,944.80 
Maintenance Of waer 1,148.18 
Contingent ExpeNse............ee..0e- 8 5.00 
Insurance. 970.28 
TAXES........ esso sesoasoosese weeey sae 262.08 
General expense.. e e 145.52 
Personal injuries. FCC 68.00 
Repairs to steam plant: „ 14.00 
Interest on bonds... wescesccceccees 3 000.00 
„ e notes 2. 695.01 
$241,504.07 
Credits. 
cap BLOCK... .sccvccsccrecccess thet $100,000.00 
ER sue 9 
Notes FTT 20,870. 
Notes pay CC E Ska meee ee eie 20,477.90 
Advertising... .......seecsssesecssesee 125.00 
Surplus. „ 0 ese @eeneev ose 2 „ „0% 80.61 


$241,504.07 


ELECTRICITY. 


Analyzing the above, we find that the financial 
status of the company did not warrant any fur- 
ther increase of bonded debt. It was slready 
bankrupt, and should have been thrown into the 
hands of a receiver. The summary shows that 
the capital stock was already impaired to the 
amount of $34,761.77. 


CONDENSED BALANCE SHEET, WINONA 
CITY RAILWAY COMPANY. 
12 MONTHS ENDING JANUARY 31, 1893. 


LIABILITIES : 
Sa PItAl BLOCK... gg $100,000.00 
e, thaxawcnduosieiewsaves 100,000.00 
Bills pay ablsssse . 20,870.56 
Interest on bonds due and accrued. 5,000. 
Interest on notes aes 269 .01 
— — $228,565.57 
LESS ASSETS AS FOLLOWS: 
Real estate, roadbed, franchises and plant, 
per inventorrr h $198 903.20 
Det 8 834,761,77 


In addition to the unquestioned fact of impir- 
ment of capital, a far worse condition of affairs 
is shown by the statement of earnings and ex- 
penses : 

[copy.] 


WINONA CITY RAILWAY COMPANY. 


EARNINGS AND EXPENSES FOR TWELVE MO\THS, 
ENDING JANUARY 81, 1893. 


Earnings. 
Fares collectee ii. econ $20,477.90 
Advertising.........sseossoeseseessesoo 125.00 
— — $20,602.90 
— 
Transportation. c YEA i 
Motivo power .. 6,973.07 
Main “nance of cars and motors.. 2,974.01 
Offic and superintendence.. . ꝗ⁊ẽ!. 1,941, 80 
Maintenance Of way 1,148.18 
Contingent expense.. e 375.00 
INSUTaNOe.......seossosososesossosessoso 370.23 
P/ K 2 2.08 
General expene n 145.52 
Personal injurleꝶ s. 68.00 
Repairs to steam plant. 14.00 
Maintenance of power station.... 8.00 
— — $21,5 1.88 
Denne e! eee ee eas $958.98 
Interest. 
Interest on bond ee. $8,000.00 
Interest On notes 2 562666 „644 2, 6. 5.01 
$5 695.01 


The above, however,does not clearly express 
the facts. Analyzing the official report, where 
in spite of every efforttoconceal the truth a def- 
icit of $958.98 in operating expenses had to be 
acknowledged, we find the following as the actual 
condition : 

PROFIT AND LOSS ACCOUNT, WINONA 
CITY RAILWAY COMPANY. 


YEAR ENDING JANUARY 81, 1898. 


Harning gs & $20,602.99 
Expense sessacccercus 21,561.88 
Loss from Operation...................-..-.. $958.98 
FIXED CHARGES: 
lnt. on bonds, $100,000 at 6 per cent. $6,000.00 
Interest OD novbe s 2,695.01 
%/Uũ̃ũ ͥi... Oe Leh eee tes $8,695.01 
ADD: 
Six per cent. depreciation on inventory of 
19,808 8 00000 ˙ $11,628.22 
$21,252.21 
Dividends on $100,000 stock at 6 per cent....... 6,000.00 
Total Deficit In Operation.............. 827,282.21 


If interest on bonds and notes was to be paid, and 
the road kept out of the hands of the courts, the 
deficit would be increased to $9,653.99. And 
looked at from an honest and conservative stand- 
point, to see how far the property fel] short of be. 
ing a safe investment, allowing the most moder- 
ate percentage for depreciation and 6 per cent. 
interest onthe stock, we find that the total deficit 
in operation for one year was $27,282.21. 

When the consolidation scheme was deter- 
mined upon, a piece of land was bought for $6,000 
and improvements made to the total amount of 
$60,000. 

The conditicn of the lighting comp ny at this 
time was even worse than that of the railway 
company. Its apparatus was antiquated, and 
while it had never paid expenses, it needed now, 
in order to run atall, a complete new outfit. 
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This is very fairly shown by the following report 
which was sent to Boston: 


lcopv.] 


WINONA ELECTRIC LIGHT COMPANY. 


SCHEDULE OF PROPERTY, OCTOBER 1, 1892. 


Real Estate : 
Lot 5, Block 8, of original town, 60 x 140 feet. 
Brick building, with stone fouudationsg, 40 x 85 feet. 
Stone foundations for engines and dynamos. 


Steam Plant : 
Three steel boilers, each 54 in. x 16 ft. (80 H. P.). 
complete. 
One iron smoke stack, 50 in. x 60 ft. above building. 
One Buckeye engine, 15 In. x 20 in. 
One Ball aut. * 12 In. x 12 in. 
One heater, 250 H. P. 
Two pumps. 


Set 


Piping, valves, covering, etc. 


Electric Plant: ö 
One 10 light Van Depoele arc dynamo and exciter. 
One 30 
One 40 0 66 +t 10 os 
One 30 Edison e “ t: 
Four 860 light (No. 8) Edison incandescent dynamos. 
75 2,000 c. F. Van Depoele arc lamps. 
24 2,000 c. P. Edison 
27 1,500 c. P. Mosher as u 


Pole Lines: 
Poles. 
Cross Arms. 
Pins, Insulators, etc. 
Fifteen 10) ft. Adams tron masts, set. 
Two 140 ft. “6 0 
Eleven miles of No. 6 arc reis under writer and 
waterproof wire. 
6,000 feet No. 8 incandescent. circuits, bare wire. 
Inside Wiring : 
Installations of wire, cutouts, 
lamps, etc. 


switches, sockets, 


Tools, fixtures, etc. 
Memorandum. 
81 city arc lamps at $87 per annum. 
Monthly receipts from public lighting.......... $565,00 
„% customers’ lighting 875.00 
$1,140.00 


It will be noted that theequipmentof the com- 
pany was worth new about $35,000. It was not new 
in 1892, but entirely out of date. Agents of the 
Northwest G. E. appraised it at $25,000, Lut the 
owner wanted 985 000. Mr. Byllesby said: Ten 
thousand dollars is only a small mat“ er anyway 
in a scheme of this kind; pay them what they 
want.” The $35,000 was paid. The GROSS BARN- 
Ines of this company were only $13,680 a year, 
and it was of courre losing money. 

Thus the WINONA GENERAL ELECTRIC COMPANY 
was launched with an investment account as fol- 


lows: 
Winona City Railway Company.......... $198,808.80 
New improvements......... tee ne eee es 60,000.00 
Paid for Light Compauy s 85,000.00 
$283,808.80 


Upon this foundation of two worthless com- 
panies, under the consolidation, $500,000 of stock 
was issued and $400,000 of bonds planned to be 
sold in Boston. 

To properly appreciate the criminality of this 
entire proceeding, it must be borne in mind that 
the lighting company had no possible chance of 
making any money whatever, and that the rail- 
way company would have been in the hands of 
the courts if the Northwest General Electric 
Company had not loaned the money with which 
to meet the interest on the bonds and notes, 
pending the arrangements for a new and larger 
bond issue. 

Was there any hope that the condition of 
either of these properties could be improved by 
a consolidation? None whatever. The only 
hope, the only object, was to swindle the New 
England public by selling them worthless bonds. 
The only possible result was and is that every 
investor in those securities has lost his money. 
As a commentary on the gigantic capitalization 
of this Winona G. E.Company, it is proper to re- 
fer again to Mr.E. E. Higgins’s work on street 
railway finances. Winona has a population of 
18,200. Of ee enterprises in towns of less - 
than 25,000 people Mr. Higgins says: 

„None of the securities are worth the consid- 
eration as investments of other than local capital- 
ists who may be able to give personal time and 
care to the management of the properties.” 

The record shows that for towns much larger 
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than Winona a capitalization of $12.50 per cap- 
ita is the largest permissible. This would allow for 
the Winona Railway $225,000. Adding $85,000 for 
the light company, we have $260,000 as the extreme 
limit as against the $900,000 planned by the 
Boston financiers. Deducting $85,000 for the 
light company's share of the capitalization, we 
have $865,000 of securities on four miles of 
track, or $216,250 per mile, and on a road 
which never paid operating expenses. 

These are the facts in regard to the Winona 
General Electric enterprise, and we trust that 
every reader of ELROTrRICrrr will give them 
careful thought. 

Nine hundred thousand dollars of securities 
issued on a plant costing less than $800,000 and 
losing $80,000 a year ! 

The record is plain. 


bought the bonds to ascertain whether they 
were swindled with n the law or not. 

But it is for ELECTRICITY to make the evils of 
this infamous system of financing £o plain that 
the system and its originators will be forever 
banished from the trade. 

When we have finished this work it will be 
more evident than ever that Exectricity’s policy 
has been absolutely correct from first to last. 


A Correction, 


WE are informed by Mr. W. 0. Bryant, of the 
Bryant Electric Company, that we did his com- 
pany an injustice in stating that an injunction 
had been obtained against the latter by Mr. 


O. S. Platt. The news came to us through a 
Bridgeport daily, and we supposed it to be cor- 
rect. If any injustice has been done, we shall 
be at pains to present the complete facts. 


Argument is superfluous. It is for those who 


THE BOND AGREEMENT Fac-simile). 


Chis Gndenture, Made this twenty · fiſth. day of March, A: £1893, by. and between the WINONA 
GENERAL ELECTRIC COMPANY, a corporation duly organized unde under the laws of the State of Minnesota, 
and having its principal place of business at Winona, in ‘the County of Winona, and State aforesaid, 
(said Company being hereinafter, called the Electric Company, ) party of the first part, and the 
OLD CoLony TRUST COMPANY, a corporation duly.” established under the laws of the State 
of Massachusetts, and having its principal place of business in ‘the City of Boston, in the last. named 
State, (said Company being hereinafter called the Trustee,) party of the second part, WITNESSETH, that 

WHEREAS, At a meeting of the stockholders of the Electric Company, held oa the eighteenth 
day of March, 1893, all of the issued capital stock being “represented by the holders thereof being 
present in person and voting affirmatively, the following resolution was duly adopted · 

“WHEREAS, The Winona General Electric Company has purchased all the property and assets of 
every kind and description of the Winona Electric Light Company and the Winona City Railway 
Company, and must provide funds for the payments due and to, become due on said purchases; and 

“WHEREAS, Said Winona City Railway Company has outstanding aa issue of $100,000 first 
mortgage bonds, the above sale and purchase having been made subject to said bonds; and 

“WHEREAS, It is desirable to provide for future extensions and additions to the railway and 
lighting plants of this Company; 

“NOW, THEREFORE, BE IT RESOLVED, That for: the purpose aforesaid the Directors be, 
and they are hereby, authorized to make, issue, negotiate and deliver, i in the name of this Company, 
and by its proper officers, first mortgage coupon bonds of the par valne of $1,000 each, to the aggregate 
amount of four hundred thousand.(400,000) dollars, said first mortgage bonds to be called ‘Consolidated 
First Mortgage Sinking Fund Gold Bonds of the Winona General Electric Company,’ to be dated 
March ist, 1893, and to be payable twenty-five years from said date, (subject, however, to call at 
$1,040 each and accrued interest at or after the expiration of five. years from the date thereof,) with 
interest thereon at the rate of six per cent per annum, payable semi-annually, said bonds to be of such 
form as the Directors may deem best. And to secure the payment of the pcincipal and interest of 
said bonds, the Directors are hereby authorized to execute and deliver to- the Old Colony Trust 
Company, of Boston, Massachusetts, as Trustee for the bondholders, in the name and behalf of this 
Company, and by its proper officers, a first mortgage or indenture of trust, constituting a first lien on 
all the property, assets and franchises of this Company, both present and future acquired, (said 
mortgage or indenture of trust, as to the assets received from the Winona City Railway Company, 
being subject to a mortgage of one hundred thousand (100,000) dollars, covering the property of said 
Winona City Railway Company, heretofore given to secure the bonds of said last named Company, as 
above mentioned,) and said mortgage or indenture of trust shall contain such terms and provisions as 
may be agreed upon by the Directors and said Trustee for the bondholders, including a provision for 
the retiring of seventy thousand (70,000) dollars in ‘amount of said bonds before maturity, and be it. 

“FURTHER RESOLVED, That out of this issue of bonds, one hundred thousand (100,000) 
dollars in amount shall remaia in the hands of the Trustee for the purpose of retiring the bonds of the 
Winona City Railway Company above mentioned; and be it 

“FURTHER RESOLVED, That one hundred and thirty'thousand (130,000) dollars in amount 
of said bonds shall remain in the hands of the Trustee for the purpose of making extensions and 
additions to the plant and property of this Company, the same to be issued for the purpose aforesaid 
under such terms and conditions as may be agreed upon by the. Directors and said Trustee in said 
indenture of trust; the balance of said bonds, to-wit, one hundred and seventy thousand (170,000) 
dollars in amount thereof, to be forthwith certified and delivered on the written order of the Treasurer 
of this Company.” 

AND WHEREAS, The Directors of the Electric Company did thereafter, on the said eighteenth 
day of March, 1893, at a meeting duly called and notified, a quorum being present and participating, 
examine and approve this Indenture in the terms in which/the same is now written, and did by vote, 
under the power conferred upon them by said vote of the, stockholders of the Company, as well as 
by virtue ef every other power enabling the Directors so Ito, do, authorize and direct the execution 
of said Indenture by the President and Secretary of the Company., and the acknowlecgment and 
delivery thereof by said officers, and did also P E: approve the said bonds and coupons in 
substance as herein set forth, and did, by vote, authorize land direct the execution thereof and the 


delivery of the same to the Trustee for certification and issue; 


AND WHEREAS, Said bonds, with interest coupons attached, have been executed dnd are now 
ready to be authenticated by the Trustee and issued as authorized and directed as aforesaid, 
said bonds being consecutively numbered from 1 to 400 inclusive, and the coupons attached to each 
of said bonds bearing the number of the bond to which they are attached, and being also consecutively 
numbered from 1 to 50 inclusive, which bonds and /coupons, \and the Trustee's certificate endorsed 
upon said bonds, are substantially in the following form,\to-wit: 


Attempted Elevator Monopoly. 
THE ELECTRIC ELEVATOR QUESTION, 


CRIOAGO, July 2, 1895. 
To the Editor of ELECTRICITY. 

Drar Sır: My attention was called some 
few days since to an article in your paper on the 
elevator question, in which the conduct of the 
Orane Elevator Company (among others) was 
criticised, which article, to my mind, calls for a 
reply. 

As this article covered considerable ground, it 
will be necessary in making reply to refer to a 
number of questions. 

In the first place I would say that so far as the 
combination of elevator builders of which you 
speak is concerned, your statement in general is 
correct. There are a number of persons in this 
country who, toa certain extent, control one 
another; but I do not suppose that in this single 
fact there is anything of which the general pub- 
lic has a right to complain. I think they have 
no right to complain of anything of that kind un- 
less undue advantage is taken of them. 

Upon the other hand, the general public has, 
throug) this combination, had this advantage 
that these bu Iders have a right to utilize all the 
good things that there are in all.the patents be- 
longiug to Al these different companies. 

Then with regard to the making of prices on 
each job that comes up, would say that the re- 
marks in your article on this point are not true. 
This is contrary to my ideas of business, and I 
have never allowed it to be done in connection 
with this work in any instance, anid I understand 
that it has not been done by any of the other 
builders. 

I would further say that, so far as my company 
is concerned, the public has no grounds for com- 
plaint on the question of the prices for which we 
do the work. We have always given full value 
in our services—in fact, I think, a great deal 
more. 

As to this feature of the question, when we 
take into consideration the great responsibility, 
energy and talent that have been put into the 
business, I think there is not another business in 
the country in which the same amount of lubor 
has been expt nded that has paid so poorly. As 
an illustration, 1 would state that there are cer- 
tain classes of machines that we are putting in 
to-day for which we receive not more than one- 
fifth the price that was paid for similar machines 
(but which were nowhere near so good) at the 
time we commenced business. 

In connection with this combination I would 
also say that prices have not been advanced in 
consequence of suc. combination or since it was 
formed, but instead of advancing they are con- 
tinually going lower. 

Notwithstanding the combination, there is not 
much danger of the public being taken advan- 
tage of by it, in view of the fact that there is a 
large number of elevator builders outside of it— 
certainly enough to keep up a healthy competi- 
tion. 

If there were any such state of things existing 
in regard to prices as you complain of, and as is 
intimated in your paper, it certainly ought to be 
for the benefit of the outside builders, and why 
they should complain of a state of things that is 
to their benefit, and seek in every way to make 
capital of it, I cannot unde: stand. 

In reference to the St. Paul case, would say | 
do not see why it is unnatural for us to feel that 
it wasan injustice to our company. I think it 
would be but natural for anyone to feel iu the 
same way in such a case. If the work had been 
awarded to Mr. Sprague ata lower price than 
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COMPOUNDING DYNAMOS FOR ARMA- 
TURE REACTION.* | 


BY ELIHU THOMSON. 


Considerable attention has recently been 
drawn to the subject of means for counterbalan- 
cipg or preventing armature reaction in dynamo- 
generators or motors. The valuable paper of 
Meesrs. H. J. Ryan and Milton F. Thompson, 
read before the Institute at its meeting on March 
20 b, called forth considerable disonssion as to 
the actual utility or need of added devices, which 
undoubtedly render a machine. more complex, 
but which ean certsinfy be made to obliterate 
armature reaction or overcome its effecta. The 
opinion which seems to prevail amongst engi- 
‘neers is that by taking advantage of the best prin- 
‘cipies of design the output of our machines is 
not limit d by armature reaction, but rather by 
‘heati g or the capacity to diffuse the h. at which 
is sure to be produced during operation. 

The writer’s views are in accord with the 
-general sentiment indicated by the discussion of 
the pape in question, except ng that he con- 
ceives that it may on occasion become desirable 
to p: ste- s a structure, either generator or motor, 
in which a load which would inevitably overheat 
the machine if continuous may be borne without 
destructive results for short periods only. The 
development of engineering work may in fact 
‘demand, occasionally, machines which would be 
regarded as emergency machines, o be operated 
with the highest possible loads for short periods. 
It is sometimes desirable that a dynamo be 
adapted to driving ut different speeds while main- 
taining the same potential at the terminals, as on 
the case of di: ect driven dynamos coupled with 
engnies of different makes and speeds. Such an 
adaptation would require a change in the armature 
turns, or in the field excitation, the for mer de- 
manding a reconstruction amounting to the pr: - 

‘duction of a special ty; e, while the latter, change 
of field strength, might involve such a weak: ned 
field at the higher speeds as would be incom- 
patible with proper commutation. In such cases 
means and methods for securing proper con mu- 
tation and neutralizing reaction may become 
quite useful. The subject iteelf has been woiked 
upon by the writer as far back as 1879. At first 
a peculiar disposition of the field coils and pole 
pieces was selected, unfavorable to armature r- 
actions, and later, in a patent applied for by the 
writer in the year 1885 the series coil uf a com- 
pound-wound machine was so disposed as to add, 
under load, a magneto-motive foi ce to the field 
in the region of armature opposition, and as a 
consequence to diminish somewhat the magneto- 
mot ve fo ce of the field where the reaction of 
the armature was positive or assisting. 

-Jn the present paper, however, the writer de- 
sires to bring to ihe attention of the Int titute a 
different type of dynamo, worked upon by him 
some three or more years ago, in which there is 
no series winding whatever, hough the machine 
is in effect compounded or over-compounded at 
will. 

It is expressly to be understood at the outset 
that the present paper is not intended to advo- 

cate the disposition described as a desirable com- 

merei l structure, or even as one which will be 
likely to come nto practical use on any scale. 
On the contrary, it is believed to be open to ob- 
jections which w. uld take it out of competition 
with ord nary types in which the compounding 
effect is secured by the series coil or load circuit 
wound as usual as a part of the field energizing 
conductor. 

The machine is, huwever, interes ing as bring- 
ing out forcibly the capability of the armature 
A paper presented at the 12th G neral Meeting of the 


American Institute of Electrical Engineers, Niagara Falls, 
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current to neutralize its own effeo s in a proper 
structure and maintain, or even increase, the po- 
tential of the brushes nnder heavy loads. In fact 


the current in the armature in the type of ma- 


chine herein treated is mad: to react under 
load to magnetize a portion of the field structure 
which at no load is neutral or nearly so. The 


react on may thus be n ade to give rise to a mag 


netic flux suffioi n . or more th n sufficient, to 


compensate for its effect in diminishing the flux 


of the other or excited portion. T e result inac- 
complished by dividing each field pole into a 
portion whi. h is left unwound and a portion 
which is wound and excited in shunt or sepat- 
ately. At no load only the wound polar portious 
As the 
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effective mM. M. F. of the armature upon them and 
various changes in relations of the parts are con- 
ceivable. 

In Figs. 2 and 8 an attempt has been made to 
represent the magnetic flux under no load and 
under load respectively. In Fig. 2 the flux in 


the a r-gap b-tween the excite! poles a a and the 


armature may b- consider: d as of unifo:m den- 
sity except at the edges, while in Fig. 8 it is, 
u: der the same pole , s mewl at diminished to- 
wards the diamet: r of commutation. In Fig. 2 
the dead ” poles rewithont flux across the air- 
gap. while in Fig. 3 the density increases from 
one edge to the other in the direction of rotation. 

Fig. 4 is from a photog aph of the dynamo 
constructed in accordance with the principle 
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load is put on, the uuwound or dead poles become 
active in consequence of a magı etio flux devel- 
oped in them by the a:mature currents them- 
selves, that is, in consequerce of the M. u F. 
generated by the du rent in the winding ef the 
armature itsel’. The d spositicn of the poles in 
a bipolar structure would be repres nted by Fig. 
1, where aA are the excited poles or w und 
field cores, under the fringe of which cumnmuta- 
tion is effected, while D D are the dead” poles 


under discussion. It is mu tipolar, having fuur 
wound poles and four ‘‘ dead” poles alternating 
in po-ition around the arn ature. Tho latter is 
of standard iron pro ection ty. e, being, in fact, 
identical in const uction and dimensions with 
the a mature used about thr: e yea s ago in regu- 
lar four-po'e dynamos of the marine type of the 
Thomson Housto" Electric Company. 

The principal dita of the armature construction 
are as follows: 
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or sections of polar surface unenergized at no 


load. A dotted line a a may pass through the 


neutral or non polar p rtion of the armature — 
iron, threaded by all field lines on one side, while 


the lines b b may indicate the diameter of com- 
mutation on which the biurhes rest. In such a 
structure, by choosing the position and spread 
of the ‘‘ dead” poles in rel tion to that of the 
wound or excited polar portions, and adjusting 
the M. m. F. of the initial field relatively to the 
turns on the arma ure and the speed of driving, 
the effect of compounding or cver-compounding 
may easily be obtained. The dead” poles may 
be made edjustable in position to as to vary the 


o” 
Diameter over all.. 17 inches. 
Length (laminations). )): : 8 0 
Radial depth of laminatious........... 4 oe 
No. Of projection . 87 
Width of slo-ůʒ 111 ccc eee -34 A 
Depth of e loũiů l . 75 * 


The armature is series drum- wound and has 
two conductors n each slot. The eommutator 
has 87 segments. I he new fie ld system was con- 
8 ructed of two rings: f cast open hearth steel 
hav ng heavy Jugs, four n number. projecting 
l.te ally f. om each ring onore side, and forming 
the ‘‘ dead ” poles when :s:embled in the ma- 
chine. Separate castings for carrying the field 
coils : nl constituting the active poles were made, 
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wound and bolted between the two ring cast ngs 
of the field. The arrang ment will be under- 
stood at a glanıe from au inspection of Figs. 5 
and 6. Fig. 5 is a section of the field in a plane 
passing through the dead“ poles and the axis 
of the armature, and Fig. 6 is à similar section 
through the active ur wound poies. The wound 
cores have a section of 8$ inches by 8 inches and 
are of steel, The field was b. red to 17} inches, 
thus giving a clearance of 4 of an inch ar. und the 
armature. The excited or wound poles covered 
each about 5 inches, the dead“ poles each 54 
inches, leaving spaces between wound and 
‘ dead” poles uf about 14 inches. The face of 
each ‘‘ dead pole is 5$ by 8 inches. 
The coils on the active poles can be connected 
in shunt to the armature tern, inals with a variable 
rhec stat in the branch, or separately excited, as 


point at which it weuld remain, or which it 
would reach after a short interval. Simil.rly it 
was found that the sudden taking off of load 
caused a temporary fall below the stable voltage 
under the new or diminished load conditions. 
This curious effect was traced to the differences 
of time tetween that needed to build up or cut 
down the flux in the dead poles as compared 
with that required to cut down or build up the 
excited poles, wh ch, being wound with wire, 
were naturally more sluggish under the condi- 
tions of use. Currents would be induced in the 
ooils under each change of flux, which change 
itself would thereby be rendered more gradual. 
The dead poles being unwound could respond 
more rapidly. Any increrse of load would of 
course tend to break down the wound poles and 
to increase the flux in. the dead or unwound 
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desired. It was found that for the pur pores of 
w=! the latter nrrangement was most satisfactory, 
as the eve ting current could then be adjusted to 
an» give :: value, and would remain undisturbed 
by v . «i nz in the potential difference between 
the eh. e or te minals of the machine. 

Fig. 7.1. vs the relation of volts at the termi- 
nal toy “ving exciting current at no load (full 
line) ¿ud wi 5) amper s load (dotted line) with a 
speed vf <: © revolutions per minute. It will be 
noted ‘int ‘0 lead has caused an increase of 
voltage, rt! larly at the relatively higher ex- 
citations. ‘the normal current of full load for 
the armatn:e us constructed and used in the 
regular mulii: cla: field was 140 amperes, and it 
was found tL : «= the load was increased steadily 
during a run (ue eens was not only main- 
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tain d but increased with each increment of 
load, thus showing an over-compounding effect. 
This « ffect was less marked wheu the initial ex- 
citation was weak, as when less than three am- 
peres traversed the field coils. ‘The over com- 
pounding under load was, of course, still more 
increased when the field coils were connected in 
shunt to the armature. Thus, at a little over 750 
revolution: per minute, with an exciting current 
of four amperes, the open circuit volts were £4, 
risiug to 104 when a load of 180 amperes was put 
on, with an increase of the exciting current to 
4.8 amperes. 
It was not ced that on any considerable in- 
crease of load being made the potential rose in 
some cases as much as 5 or 6 volts above the 


Sp 888 1 en minute 
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poles, and the t king off of load would have the 
opposite effect. 

Fig. 8 shows a compounding curve obtained 
under a constant excitation of four amp. res at a 
speed of 790 revolu ions, the load being varied 
from O upto more than thrice the full load. It will 
be noticed that the potential at first increases and 
only breaks down under extremes of load. The 
final breaking down is d: ubtless «ue to satura- 
tion of the forward portions of the dead poles, 
together with the armature core projections. 
Part of the drop was undoubtedly due to resist- 
ance at the brushes, which were of carbon and 
by no means fitted to conduct off euch heavy 
current-, Taking this drop and the drop over 
the armature couc uctor itself, it is not surprising 
that at the high loads the potential should 


100 110 120 139 Load 0 


fall off. 

A horizontal ploiting of the potentials gener- 
ated in the armature coils under no load obtained 
by the two brush methods of Dr. S. P. Thomp- 
son is given in Fig. 9, the relative positions of 
the wound and dead poles being marked in 
dotted lines, and the arrow indicating the direc- 
tion of movement of the armature relatively 
thereto. 

Fig. 10 gives the same plott ng under a load of 
100 amperes and accentuates the effect of the 
armature reaction in magnetizing the dead poles. 
The curves are only approximate indications 
owing tothe fact that the number of points at 
which readings were taken was less than was de- 
sirable, and because in some cases it was difficult 


to maintain all conditions unchanged, pa ticu- 
larly with the very heavy loads. 

Figs. 11 and 12 show a similar plotting for ab- 
normal or extreme loads. The former shows how 
completely the wound pole has been broken 
down by armature reaction, and how the un- 
wound poles have now become the chief working 
field poles, or rather how the armature winding 
itself has furnished the field for its own cutting. 
A caloulation of the flux density at the forward 
ed_e of the unwound pole shows that the mag- 
netization has risen to saturation. The other 
parts of the pole are shown to be still susceptible 
of inorease of flux, but their relation to the 
armature is far less favorable fcr its generation. 


The machine described is probably chiefly in- 
teresting from a theoretical aspect. Still it shows 
clearly that so far as the effect of the seris field 
on compound wound machines is concerned, the 
electrical engineer has other resources at his 
command givi: g similar results. It cannot be 
doubted also that the design of armature and 
field might be considerably improved with spe- 
cial regard for the particular feature of com- 
pounding. A feature of the machine which de- 
veloped itself when carbon brushes were used 
was thateven at heavy loads the brushes could 
be set back from their maximum porition, or 
true diameter of commutation in this case, and 
that the movement was attended with little if 
any increase of spark, while the potential stead- 
ily went down. It was thus easily possible to 
adjust the potential by a backwurd movement of 
the brushes in the space between the unwound and 
wound poles, while the slight sparking under the 
carbon brushes was not increased thereby. The 
writer has never noticed this effect in so pro- 
noucced a degree in any other structures, but 
thinks that it may not ke peculiar to this ma- 
chine. 

A further interesting consideration is the effect 
of dispensing with the wound poles altogether, 
and either neglecting toemploy a y reversing or 
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Map 


commutating field while maintaining the brushes 
near the forward edge of the field pol s which 
now remain, namely, the unwound poles, or em- 
ploying commutating arrangements similar to 
those used by Mr. Sayers, that is, returning the 
leads through slots in the armature under the 
strong induction of the forward edge of the pole 
as the armatu:e leaves it. In such a cace it 
would appear from theoretical considerations that 
the machine should, if it porsessed any perma- 
nent magnetism, excite itself as a series dynamo 
entirely without any winding on the field and 
solely by the action of the armature winding 
itself. This fact was, I believe, fir:t pointed out 
by Drs. J. and E. Hopkinson. 

In oonolusion it may be stated that tests of the 
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machine used to generate single Wase and three 
phase alternating currents in its armature wind- 
ing were made by dispensing with the commuta- 
tor and substituting rings and connections com- 
mon in such cases. The results indicated a sub- 
stantially similar effect of compounding, but to a 
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Attempted Elevator Monopoly. 


(Continued from page 4.) 


. In the past it has been the fact in the ele- 
vator business that when a great preference in 


ter 


Wri 
LH 


1 3 é 
mr -7 7 H 
ö Active Pb i Unwound Pole g 
ksz: — tos ond 
—— 
Fra. 10. 


less degree, owing no doubt to the faot that the 
phase of the electromotive force generated by 
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the wound pole flux would not coincide with that 
due to reaction on the dead poles, since the posi- 
tion of the poles with relation to any portion of 
the moving wire is different at the same instant. 


Gas Engines in France. 


— 


According to the Electrical Review (London) 
French gas engineers appear fully alive to the 
advance in gas engines. The Société Technique 
de PIndustrie du Gaz recently received a repurt 
from M. Salanson, stating that while little ad- 
vance had been made in the principles of con- 
struction, a good deal had been done in details. 
Engines werg becoming larger, gas was being 
used more efficiently, and compression befure 
ignition was being carried to a greater degree, 
even, at times, to seven atmospheres, the Dick- 
Kerr engine compressing to five and six atmos- 
pheres with producer gas. Gas producers were 
extending, and there was greater regularity in 
the quality of their output. 


price has been given to one maker over another, 
it has generally been given to the maker who has 
shown by the test of years that his machine is 
durable, economical and as near perfect as the 
elevator art knew how to go, thereby divesting 
the transaction of all chance of new experiment, 
but in this particalar instance the higher price 
has been given to an inexperienced company and 
one which has, in its machinery, departed from 
the well-established mechanical principles of 
running elevators. This would but naturally 
seem to be an error, and J am inclined to think 
that we were justified in making a contest. 


Mr. Sprague’s machine is like any other new 
thing that comes out; it may be better than the 
old devices and people may be justified in pay- 
ing more money for it, but in our experience we 
have found very few persons who were willing 
to take the chances in such things. 

The merits of their machinery can only be 
demonstrated after having been run for a num- 
ber of years at least, and having been in the 
hands of persons who are not directly interested 
in its success. 

It is well known that our machinery will, as a 
rule, run for a great many years at a very 
reasonable expense for wear and tearand care; 
in fact in this respect it is everything that could 
be desired. 

While writing, I think it probably is well 
enough to say something that perhaps is not al- 
together called for in replying to your letter on 
this subject of elecitrio elevators, but which may 
interest your readers, and it is very important 
that the public should be set right on this ques- 
tion. 

In the early introduction of electricity as a 
power, quite a number of elevator builders— 
among them bei: g the most prominent ones—at 
once saw that there was a field for electric ele- 
vators, and they immediately went to work to 
perfect and build this class of machinery. 

A large number of the builders have met with 
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reasonable success, and the only question that 
has troubled them to settle was, how far this ma- 
chinery could be introduced to advantage—that 
is, when it ceased to be profitable to buy the 
current in the street and of more advantage to 
put in a steam plant, with hydraulio or steam 
elevators. 

So far as we are concerned (and I think the 
same is true of other prominent elevator build- 
ers), it never occurred to us that it could be 
maue profitable for a person to run e.ectric ele- 
vators where he had to produce his own electri- 
city. But Mr. Sprague has taken the bull by the 
horns and assumes that this can be done, and 
now it remains to be seen whether he is right 
or not. 

To make this subject olear, it may be said that 
electricity in this machine takes the place of 
water n the hydraulic elevator. Neither is it a 
power within itself, but is simply a means for 
the communicating of power—as air, water, 
shafting, belting, eto., and the real question is, 
which article (everything being considered) will 
prove the best.. 

To settle this question two points must be con- 

sidered— 
First, loss of power in the working of this 
means— whether the power can be put into elec- 
tricity, and then taken out of that and put into 
an elevator, with the same economy that water 
can be used. 

Second, adaptability of the machinery, and 
the care and wear and tear caused by its opera- 
tion. 

Now, there is nothing very positive about the 
economy of using electricity in this manner. In 


regard to water, however, it is well understood 


that there is a very small percentage of loss in 
communicating power through this medium; 
and when it comes to using water for hydraulic 
elevators it has always been regarded as the most 
perfect means of communication that could be 
used. 

Water has been universally approved of all 
over the world where elevator or hoisting service 
was 1 equired, and he is a bold man who wil: un- 
dertake to revolutionize this subject. 

We are now brought to the question of wear 
and tear and the complications o; the machinery 


| used in this conneetion. 


The first machinery is, of course, the pump, 
and there need be little said rega: ding that. All 
know what pumps require in this direction and 
what the expense is of their care. 


The same cantalso be said of the elevator; it is 
the simplest and most easily understood machin- 
ery that can be devised. 

But when you adopt electricity for this pur- 
pose it will be seen that you get into great com- 
plications. This is a class of machinery that 18 
very much moi e liable to get out of order, and it 
is exceedingly difficult to understand and 1e- 
quires very much more attention. 

These things, however, cannot be settled theo- 
retically. Of course eve:y one can have his 
opinion, and my opinion is very much averse to 
electricity as used under the above conditions. 

Now, as this subject is of vital importance to 
the general public, and as Mr. Sprague and our- 
selves are in a position to get at the bottom of it, 
I have invited him to make a test, as you will see 
by the following communication, but thus far he 
has made no reply: 

Chicago, June 15, 1898. 


„ Sprague-Pratt Electric Company, 
„% Postal Telegraph Bldg., New York City. 


« Gentlemen: Whereas the question of what position 
the electric elevator is qualified tooccupy in the eleva- 
tor business is an undecided one, and as this is a very 
essential question and one in which all elevator builders, 
as well as many purchasers of elevators, are most decid- 


edly interested, we, as elevator builders, owe it to the 


purchasers cf clevators to give them all the light we can 
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upon the subject and to place it before them in the most 
intelligible manner. 

As you and ourselves are able to give this informa- 
tion, and assuming that you are disposed to do your part, 
we hereby invite you to make a test of elettric as com- 
pared with hydraulic elevators at such time 88 suits your 
conveniénce, which we trust you will be pleased to do 
without unnecessary delay. 

“ My views of the subject are that the real question 
only applies to the larger class of Jobs and where parties 
furnish their own power. 

% The test and investigation should cover every essen- 
tial quéstion in connection with the elevator service. 

„The economical test should be confined to the con- 


sumption of fuel. l 
R. T. CRANE, 


Pres't of the Crane Elevator Co. 
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A SEVERE BLOW TO THE ELEVATOR 
TRUST. 


Opinion of Judge Dallas in the Cases of the 
National Company vs. Belcher, and National 
Company vs. Morse, Williams & Co. 


- In pursuance of a stipulation filed, these two 
cases ha: e been hear: together, und upon the same 
proofs. Tuey both involve the same five patents. 

1. The patent to Philip Hinkle, No. 188,055, 
dated October luth, 1876, is for Improvement 
in air-ohambers for forcing water for operating 
elevators eto.“ 

The claim in questi’ n in this suit is as follows: 

‘1. In a hydraulic hoi-ting device, an air and 
water chamber, A, interposed between aud com- 
municating with the elevator-cylinder and a 
pressure-gen rator, - ubstantial y as descr: bed.” 

In the speciticaticon, it is said: 

“ I may ewploy a pimp. or such construction 
that when there is u determined amount of press- 
ure in the chamber, A, the pump shuts off, but 
when the pressure lowers, the pump again starts.“ 

This is the only mention which is anywhere 
made of any purticular kind of pump or con- 
struction, and it amounts to nothing more than a 
suggestion which my, or may not, be followed. 
Complainants’ expe.t says that the patentee 
proposes o p ovide the pump of such coustruc- 
tion that a determined amount of pressure in the 
tank chamber, A, will automatically stop the 
pump; the pump being started again when the 
pressure in the chamber becomes lower“; but 
for this statement there is no other foundation 
than the language which I have quoted from the 
specification. Whether the patentee, if he had, 
in his claim, specifically designated the automati- 
cally-acting pump here referred to, would 
have strengthened his position is at least doubt- 
ful; but es it is very ı lain that the claim does 
not call for any peculiar form or const: ue ion of 
‘presure generato ,” inquiry as to whether a 
claim so construcied might have been made and 
sustained would be profitless. As it stands, this 
claim has been met by overwhelming evidence of 
anticipation, and, therefore, I am constrained to 
hold that it is inva'id. 

2. The patent to Charles R. Otis, No. 228,107, 
dated May 25th, 1880, is for an invention which, 
as stated in the specification, ‘‘ consists in means 
z for preventing accidents from the break- 
ing or slipping of the hoistin: rope of an eleva- 
ting apparatus, or from the cage acquiring an 
undue velocity from any cause; the inv ntin 
fur her consistiug in means for automatically 
-te-toring the parts to au operative. position after 
the wovement of the cage has been arre:ted or 
reduced.” 

Four of the seven claims in this patent are 
involved, These are as follows: | 

“The combination with an elevator cage 
having appliances for grre-ting or retarding the 
movement thereof, of mechanism for throwing 
eaid appliances into operation on an undue in- 
Crense of speed, and devices for automatically 
restoring the ssid applia ces to their first 
position as the speed is reduced, or motion ar- 
rested, or r: verseil, substantially as set forth. 

„4. The com! ination, with a cage and its ar- 
resting appl:ances, of the cablo k, connected 
there'o and traveli g therewith, governor ope- 
rated by said cable, a clamp operated by the 
governor to automatic lly grip and release the 
cable, snbs ant ally a- set forth. 

„6. The comb n«tiou of. the cage, its detents, 
the cable k, and its retarding appliances, and tue 
spring interpos:d between the operating arm of 
the stopping or retarding devices and a bearing 
o the cable, substantially as set forth. 

7. The combination of the cage, it arresting 
devices, operated from a crank or arm, a cable 
traveling with the cage and conuected to said 
arm. governor operated by the movewent of the 


cable, and jaws arranged adjacent to the cable, 
to act directly ther: on, and connected to the 
governor, to be opened ard clo ed ears 

The ten pripr perau discussed by the learned 
cou: sel of the defendants have been carefully 
examined. They certainly do show that before 
this Otis patent was applied for much thought 
had been directed to securing safety in the ope- 
ration of elevators, and that the trend of the 


inventive efforts of others had been in the same 


general direction as that of Mr, Otis. His con- 
struction, however, though very nearly ap- 
proached, had never been reached; and, upon 
its introduction, the contrivance of the patent in 
suit was adopted in preference to anythin 


g 
which had preceded it, and was and is largely 


used. His achievement, now that it has been 
realized, may not appear to have been a very 
difficult one to accomplish, but that it met a 
recognized want ang was regarded as being new 
as well as useful is quite persuasively shown b 
ita extensive adoption and the prolonged acqui- 
escence of the trade in his monopoly. The 
elaim which is most seriously attacked is the 
third, and the reference by which that attack is 
most plausibly maintained is toa patent issued 
to John Fensom, No. 151,014, dated May 19th, 
1874, for ‘‘improvement in elevators.” But by 
that patent, although its appliances for arresting 
the movement of the cage may, after service, fali 
out of operative position, there are disclosed no 
„% devices for automatically restoring the said ap- 
pliances to their first position as the speed is 
reduced or motion arrested or reversed,” and the 
employment of such devices constitutes a mate- 
rial element of the third olaim of the patent 
in suit. 

Infringement has been clearly shown. These 
are all combination claims, and though some of 
the corresponding parts in the respondents’ ar- 
rangement are not precisely identical with those 
of the patent, yet it is obvious ihat they have the 
same purpose in the combination and effect that 
purpose in substantially the same manner. 


Upon the authority of Dunlap vs. Schofield, 


152 U. S. 244, I sustain the point made for re- 


spondents, that ‘‘there can be no recovery for 
damages and no accounting for profits, because 
the complainant has failed to allege in the bill of 
complaint either that the patented devices were 
marked ‘ Patented,’ or that actual notice of the 
fact was given to the defendants, as required by 
Secti n 4 900, Revised Statutes.” 

In Allen vs. Deacon, 21 Fed., 122, it was held 

in a suit in equity tha , in the absence of mark- 
ing or notice, neither damages nor profits can 
be recovered. 
. 8. The patent to George H. Reynolds, No. 
317,202, dated May 5th, 1885, is for means for 
controlling the operation of elevators.” The 
only claim involved in this suit is as follows: 


„1. The combination, with the car or cab and 
its controlling-valve of a lever or hand-gear on 
the car or cab, and occupying a stationary po- 
sition relatively thereto as it tiavels, sheaves g gl. 
and bearings therefor arranged at the bottom of 
the shaft and adapted to move upward and down- 
ward, other sheaves, h h, atthe top of the shaft, 
flexible connect.ons passing around t. ese sheaves 
from the top to the bottom of the shaft and con- 
nected at their one end with the said lever or 
hand-gear on the car or cab, and connections 
between the valves and dhe movable bearings 


Tor the sheaves g gi at the bottom of the shaft, 


through which the movement of the lever or 
hand-gear on the car and the rising movement 
of one or other of the sheaves g g! will effect the 
shifti: g of the valves, substantially as herein 
described.” 

This claim was before the Oircuit Court for 
Northern District of Illinois in the case of 


Crane Elevator Company vs. Standard Elevator 


Company, but the opinion filed by that court is 
silent upon the question of the patent's validity. 
That question is, therefore, an open one, and as 


such has now been cousidered. It is, however, 


unnecessary to discuss the evidence bearing 
upon it, except as it relates to a single matter 
upon which I have reached a decisive con- 
clusion. 

A German patent, No. 18,400, to D. Lampe, for 
gen ing for lifts,” published June 8, 1882, con- 
tains this statement: For moving cocks, valves, 
slide valves, pistons which have not a tendency 
to go into the cut-off position, the mechanism is 
doubled, whereby the loose rollers are set upon 
a two-armed lever, which then can act directly 
as cock. key or beam.” That patent was placed in 
the hands of a machinest and model maker, with 
instruction ‘‘ merely to show by the construction 
of a model, a modification as described. of a 
double endless rope to operate the model as de- 


scribed in the specification according to his 
judgment as therein described: . . . only to 
show the operation of the modification of doub- 
ling the hand rope to move stop valves or other 
devices at the bottom of the shaft, as described 
in the specification.” He had no further in- 
structions. and received no drawings other 
than those ee aaora penoa tho Lampepatent, 
and upon information derived-whelly-from. that 
patent, and the specification annexed to it, he 
constructed a model which fully discloses the 
invention claimed in the claim in suit. 

ned counsel for the complainants contend 
that it is impossible that this model could have 
been produced by the exercise of mechanical 
kill merely, and with no otber instructions than 


to illustrate the modification su, by Lampe, 
‘comprising donble cables, eet ce thorelore 


either the testimony to that effect is false, or else 
that the person by whom the model was made 
also made the same invention Reynolds had made. 
I cannot accede to this. The evidence of the 
model maker is not controverted otherwise than 
by argument, and is supported by the testimday 
of other witnesses. The ability be displayed in 
making this model may astonish the unskilled 
but, in view of the positive and uncontradicted 
evidence, it cannot be regarded as transcending 
poset Ney and that it was not inventive in char- 
acter is, I think, placed beyond question by his 
own bla that he ‘‘ did not experience any 
difficulty in the mechanism; the drawings and 
specifications made it p'ain.” That he had him- 
self made some invei tions is true, but in doing 
this piece of work he was, as he tells us, a mere 
imitator; the drawings and specifications of 
Lampe, not hisown inventive faculty, supplied 
all that was requisite for his purpose. The 
necessary result is that the Lampe patent must 
be regarded as establishing that the first claim of 
the Reynolds patent, No. 817,202, is void for lac! 
of invention and patentable novelty of its sub- 
ject matter. 

4. The patent to George H. Reynolds, No. 456,- 
122, dated July 14, 1891, is for controlling de- 
vice jor elevators.” Its two claims, both of which 
are involved in this suit, are as follows: 

1. In a controlling device for elevators, the 
combination of a car, twocables attached posi- 
tively at each of their ends, to travel with the 
car, and connected with the controlling device, 
and an operating device upon thecar to positively 
take up and pay: ut said cables, to shift positively 
the controlling device, substantially as set forth. 


“2, In controlling devices tor elevators, the 
combination of a car, traveling cables connected 
positively at each of their ends to the car, and 
passing over stationary pulleys at one eud of the 
well, and around movable pulleys connected to 
the controlling device at the other end of tbe 
well, and means for positively contracting and 
relaxing the bights of the cables, substantially 
as set forth.” 

These claims were adjudged to be valid by the 
Circuit Court in Illinois, in Crane Elevator Com- 
pany vs. Standard Elevator Company (supra); 
but I beli ve that if the additional evidence 
which has now been adduced had been submit- 
ted to that court its decision would have ber 
different. The Lampe patent was produced in 
that case, but the model made thereunder, which 
I have already discussed, was not presented. 
This new matter is applicable to patent No. 
456,122 as well as to patent No. 817,203; and as 
it shows that the Lampe patent supplied all the 
information necessary to enable a skilled me- 
chanic to do all that was claimed by Reynolds in 
patent No. 456,122, it is a complete anticipation 
of that patent also. 

The patent to George H. Reynolds, No. 458, 
917, dated September Ist, 1891, is ſor control- 
ling dev ce for elevators.” Its second and third 
claims are involved in this suit, and are as 
fol ows: 

2. In an elevator-contro] mechanism havi: 
two contro]-cables attached to and running wit 
the car, in combination with yieldingly-sup- 
ported pulleys, as F F, adapted to rise and fall 
together, substantially as described. 


‘3. In a cable-operating mechanism for eleva- 
tors comprising two control-cables attached to 
the car, a weighted lever having sheaves over 
which the cables run for regulating and main- 
taining the tens‘on of the cables: substantially 
as shown and described.” 

This patent, as to its claims 1 and 8 was ad- 
judged invalid by the Cirenit Court for the 

ortheru District of Illinois, in another oase 
between the Crane Company and the Standard 
Company. Claim 2 was not considered; but if 
the first and third claims are invalid. it would 
seem that the second must necessarily be 80. 
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The brief of complainanta appeet® tO implied! 
concede this, but insiste that Wi Case is muc 
stronger than the former case.“ As respects the 
argument and manner of presenta ion, this may 
be 80. but if any new evidence has been intro- 
duced here, which would, if presented in the Illi- 
nois case, have affect: d its decision, it has not been 
pointed out,and I have not observed it. There- 
fore. following the judgment I have referred to, 
and without expressing anv independent opinion, 
I hold that this patent is invalid. 

Let a decree be prepared in accordance with 
this opinion in each case. 


PULL THE STRING. 


You may have forgotten it. When you receive 
your copy of Execrriciry next week, look for the 
little notch on right handend of wraprer. Pull 
the string, and presto ! the brightest trade paper 
in the world is before you. 


Personal. 


Mr. Chas, Wirt, formerly of 56 Fifth avenue, 
Chicago, has removed to Philadelphia, where his 
address is Ludlow street, corner 81st street. 


General News. 


What is Going on in the Electrical World. 


Elizabeth, N. J.—The directors of the Eliza- 
beth Street Railway Company have decided to 
equip the road with the trolley sys m. 


Ocean City, Md.—Extensive improvements 
are being made here, and it is prop sed to build 
an electric ra lway abont six miles long. 


Mason, Mich.—The city bas purchased the 
electric light plant of Paddock & Henderson, 
now in operation here; $7,009 was the price paid 
for it. 


Forest City, Pa.—The borough council has 
granted a franchise to the Carbondale and Fo est 
City Passenger Railway Company for an electric 
railway route. 


Glen Ridge, N. J.—The North Jersey Trac- 
tion Company has applied to the borough coun- 
cil for a franchise to run a trolley l'ne through 
the borough. 


Meadville, Pa.—A petition has been received 
by the c.ty council from Dr. T. B. Lashells ask- 
ing for a franchise to construct and operate an 
electrio railway in this city. 


Charleston, W. Va.—The Charleston electric 
light and gas plants, the waterworks and the 
electric street railway have b. en sold to a syndi- 
cate of Northeru capitalists. 


Wadsworth, ©.—The Wadsworth - El: ctrio 
Railway Company has been organized by W. A. 
Ault, M. C. Lytle, O. B. Dibble, J S. Oberholt- 
zer, F. O. Lee and F. B. McCauley. 


Norwich, Conn.—Work of constructing the 
trolley road between this city and New London 
will tegin inthe early fall, and it is believed it 
will be finished by May 20, 1896. A survey of 
the route will be begun shortly. 


Madisonville, Ky.—This c.ty is now ready to 
receive bids for supplying it with th rty or more 
electr c (arc) lights of 2,000 cand]: power. Mr. 
I. Bail y, chairman of the committee, will fur- 
nish specifications and particul 'rs. 


Detroit, Mich.-- Copies of a 97.000, 000 trust- 
mortgage given by the Detroit Citizens’ Street 
Railway Company to the New York Security and 
Trust Company have been filed in the register of 
deeds’ and city olerk's offices in this city. 


Gretna, La.—Moss & Gerdes have applied to 
the parish authorities for the rig t to build and 
operate an el: ctric railway from New Carrollton 
to East End; Benjam‘n T. Waldo has petitioned 
for a like franchise from Upertine street to Ken- 
nerville. 


New York.—The new electric conduit road of 
the Metropolitan Traction Company, in Colum- 
bus avenue, is now in operation and works suc- 
cessfully. There are two motors in each car 
having a nomiual - trength of fifty horse power 
between them. 


Austin, Tex. — Mr. W. E. Holmes, president 
of the Texas Gas and Electiio Light Associat on, 
reports that organization as being in a flourish- 
ing and healthy condition. There are now about 


thirty members, and all of them take great in- 
terest in the work. 


Jamaica, N. Y.—It is thought likely that a 
special election will be called to ascertain the 
will of the voters as to bonding the villagein the 
sum of $200,000 for the purpose of enabling the 
village to own its wat r supply, its electrical light 
system and to macadamize all its streets. 


Fremont, Neb.—The board of public works 
have awarded the contract for putting in an elec- 
tric light plant to Bigelow & Company of Lin- 
coln, Neb. The electric light company fought the 
project of the city owning a plant and opera- 
ting it, but without avail. 


Springfield, Ill.—Tbe Pocatello Electric 
Light and Power Company of Chicago was the 
first corporation organized . nder the new corpo- 
ration act of Illinois, and was obliged to pay 
$175 for license to open books of subscription to 
its capital stock of $150,000. 


Los Angeles, Cal.—W. L. Richardson lately 
submitted to council a franchise for erecting and 
maintaining an electric light and power plant in 
Los Augeles which he wished to bd for after 
publ e notice had been given. The franchise has 
been ordered published and bids will be opened 
August 7, 


Minneapolis, Minn.—As the time for hold- 
ing the convention of the National Brotherhood 
of Electr cal Workers in this city approaches, 
interest in the matter increases. The convention 
will comprise abont 400 delegates, representirg 
between 35,000 and 40,000 workers, and they will 
c me from every section of the United States. 


Your gstown, O0.—The Park and Falls Elec- 
tric Company of Youngstown has applied to the 
county commissioners for a charter for a road 
from this city to North Lima and Poland. They 
intend to carry freight a- wel] as passengers and 
will complete the road by December. It is in- 
tended eventually to extend the road to Salem. 


Oshkosh, Wis.—The Oshkosh Street Railway 
Compa‘ y ha appointed a committee to ascer- 
tain the cost and report upon the feasibi.ity of 
substitu ing electricity for animal power on 
their lines. Charles Barber has been elected 
president of the company, J. H. Porter vice- 
president, and J. H. Jenkins secretary and 
treasurer. 


New Orleans.—The Hart interest in the 
Canal and Claiborne street railroad bas been 
purchased by local and Philadelphia capitalists, 
an Uthe line as rapidly as the work can be done 
will be qu ipped with electric cars ¢ qual in speed 
and comfort to those now be ng operated by the 
New Orleans Traction Company. 


Lancaster, O.—Asa preliminary step towards 
the final completion of the electric street railway, 
Henry B. Peters, vice-president of the Fairfield 
County Bank, has been appointed receiver of the 
road, giving bond ın the snm of ? 30,000. Several 
parties have been negotiating for the road for 
over a year, but the stockholderse uld not agree 
upon n» price. 


Fresno, Cal.—It is stated by those interested 
in the electric transmission scheme to bring 
power to this city from the north fork of the San 
Joaquin River, 88 miles dist nt, that the plant 
will bere:dy for operation in about four months. 
Power enougu will be developed to supply all 
the lights needed and run all the machinery 
used in Fresno and adjoining places. 


Manlius, N. Y.—A syndicate of Syracuse cap- 
ita ists, headed by Charles E. Hubbell, has p r- 
chased the water power on the Appleton farm in 
this town. The syndicate intends to use the 
p wer to furnish electric light, heat and power 
for the towns of Manlius, Fayettevile and 
Cazeno.ia. Its members are also interested in 
the Syracuse and On: ida electric r ilw: y. 


Liberty, Ind.— Right of way has been secured 
on a part of the route of the pr: posed trolley 
line letween Richmond and Liberty, and from 
present indications the remainder will be secured 
in a few wee ke. Richmond capitalists are at the 
head of :he scheme and they are confident that 
the line will be ready for ope ation within 
six months. Freight will be carried as well as 
passengers. 


Albany, N. Y.—Ata meeting of the railroad 
commissioners, the Rome City Railroad Com- 
pany of Rome, N. Y., was given a hearing on 
its application to change its motive power to elec- 
tricity or compressed air. The board granted 


the road the privilege of using the trolley. The - 
Ogdensburg Railway Company was given per- 


mission to use electricity and increase its capital 
stock from $75,000 to $150,000. 


Whitinsville, Mass.—At a recent meeting of 
the subscribers of the proposed electric railway 
between Millbury and Rockdale, it was decided 
to put the road through. The 1 directors 
were chosen: F. A. Lapham, of Worcester; 
J. H. Ferguson, Herbert A. Ryan, Charles 
Buck, of Millbury; E. E. Howe, of Grafton, 
L. E. Chase, of Sutton, and S M. Snow, of 
Providence. The capital stock is to be $100,000. 


Altoona, Pa.—The Cumberland Valley Trac- 
tion Company, which for a jong time past has 
been trying to connect by a trolley road a num- 
ber of the largest roads in Cumberland County, 
has sold out to Benjamin F. Myers, Luther 
Gorgas, George W. Crumbler, F. H. Alleman, 
W. K. Myers, all of Harrisburg. and John 
Skiles, of Blair County, Pa. The road from 
Harrisburg to Carlisle will now be comple ed, 
taking in Mechanicsburg. After that it will be 
extended to Boiling Springs. 


St. Clair, Pa.— Proposals will be received by 
the b rough of St. Clair up to July 81, 1895, for 
the furnishing of two incandescent dynamos of 
not less than 1,100 16 c. P. each, with station 
«quipments; also one 250 H. P. stationary engine 
to run the above in connection with prerent dy- 
namos, said engine to run not more than 85 revo- 
lutions per minnte with 80 pounds of steam. 
Bids to be for engive and foundations and dy- 
namos and foundutions separately. For further 
information apply to Julius Sclump, superin- 
tendent, or Jacob Schuster, John H. Mullin and 
Samuel Dewali, electric light committee, 
St. Clair, Schuylkill County, Pa. 


Hornellsville, N. Y.—Mr. J. Cooley, of this 
city, an electrician, has invented an air sbip 
which he claims is superior to anything of the 
kind yet exhibited. A miniature ‘‘ship’’ has 
been tested and worked successfully. The vessel 
is a curiously constructed affair w th wings about 
12 feet long and with a body about 20 feet in 
length. It was built by its inventor and was not 
intended to carry » erson, but in the wake of 
tbe model will come a machine of practical util- 
ity so constructed that it will carry a person apy 
distance witbout difficulty. In che rear of the 
mach ne will be placed an electric propeller and 
with the rudder the slightest touch will suffice 
to steer it. 


Baltimore.—The 90-ton electric locomotive 
was attached toa train of twenty-four loaded 
coal cars in the Belt tunnel a few days ago, but 
it was too much of a puli. The start wasa slow 
one, and it was evident the test was abont all the 
motor could stand. When the middle of the 
tunnel was reached the shoe of the trolley was 
found to be red-hot, and the connection from 
the shoe to the car broke. There was no time 
for repairs, for northbound trains were ex- 
pected.‘ So the locomotive to which the cars 
were attached made an effo:t to pull the motor, 
train and all. but it o-uld not budge them. The 
train was then divided into tw: sections, and the 
motor and nine cars were first taken throu: h, 
and then the fifteen cars we:e pulled through by 
the locomotive.—A prelimin ry route has been 
mapped o: t for a surface electric line 2} miles 
long in Clifton Park, for use during the proposed 
Centennial Exposition. 

Harrisburg, Fa.— Application bas been made 
to the State Department for clarters for the Phil- 
adelphia, Lan- ast r and Harrisburg Railroad 
Company, capital $6,000,000; for the Lancaster 
and Manh - im Railroad Company, capital, $50,- 
000, and for the Lancaster, Ephrata and Reading 
Railroad Company, capital $70,000. 1 he cor- 
porators of the first-named company are Jobn J. 
Patterson, J. Hay Brown, Jobn D. Skiles, J. 
Gust Zook, Michael Reilly, Dr. M. L. Herr, Dr. 
Henry Yeag ey, 8. H. Reynolds and H. C. 


- Hopkins ; the corporators of the latter two com- 


panies are John J. Patterson, J. Hay Brown, 
John D. Skiles, J. Gust Zook, Michael Reilly, 
Dr. M. L. Herr and Dr. Henry Yeagley. The 


- Pennsylvania Traction Company now holds 


charters for these roads, but some legal ques- 
tions having grown out of a recent decision of 
the Sup:eme Court preventing traction compa- 
nies from building lines of railway connecting 
country towns, it was decided to apply for ohar- 
ters under the general railroad act of 1868.—A 
reorganization of the Cumberland Valley Trac- 
tion Company bas taken place. Th- new board 
of directors includes George W Cumbler, B. F. 
Meyers, F. H. Alleman, W. K. Meyers, Lutber 
Gorgas. Mr. Cumbler is president and Mr. 
Gorgas secretary and treasurer. It is expected 
that the extension af the line up the Cumberland 
Valley will be pushed slong. ° 
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United States Telephone Construction Co. 


The United States Telephone Construction Company 
recently gave an exhibition to the press in the Bullitt 
Building, Philadelphia, of their various types of instru- 
ments for exchange work, private houses, factories, etc., 
in connection with the switchboard for ex hange work 
manufactured under the Gould-Smith patents by the 
Eastern Electrical Manufacturing Company. There are a 
good many pat- = 
ents on switch- — Y 
boards owned if . 
by the Bell 
Co., and this ! 
switchboard is i | 
claimed to be ` | 
the only one 1904 
yet produced 
which is Buit- 
able for la'ge 
or small x- 
changes, con 
taining no in- 
fringing devices 
and being su- 
perior in every 
way to those in 
common ise by 
the Bell Co. A 
distinct feature 
of ths switch- & 
board is the ab- 
solute secrecy $ 
in conversation 
between sub- 
scribers, the 
operator being 
entire ly out 01 
the circuit if % 
twosubsc.ibers \ i 1 ; 
are connected; Quee EY 

1 — i if HA 


` another feature 
STYLE DM., X B. TELEPHONE. 


is the entire 

freedom from 

danger from fires, the terminals in the switchboard au- 
tomatically opening the moment Strong currents get on- 
to the circuits. 
which new subscribers can be connected up in the switch- 
board. 

One of the acc »mpanying cuts shows the M. & B. Trans- 
mitter dismantled. The diaphragm is of bighly resonant 
material, which gives great efficiency. Attached to the 

«Center of this dia- 
hase | phragm is asmal) 


=) |+ 


its 
* * 
* = 
. . 
* 
= = * 
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suitable point. In 

the back of the 
black rubber shell 
a basket or run- 
I way of aluminum 

Or other metal. 

Thesphere,shown 

in the cut, which 

may becf carbon 

or vther material, 
is eleven-six- 
teenths of an inch 
in diameter and 
Í lies in the basket 
or runway, which 
is so constructed 
thit the sphere 
always rests on a 
plane that in- 
clHoestowarts the 
diaphragm. When 
these parts are as- 
sembled th: point 
on the diaphragm 
comes about on a 
level with the cen- 
ter of the sphere, 
which, owing to 
the angle of the 
side of the basket, 
is normally kept against this point by gravity. The dis. 
tance between the point on the diaphragm and the back 
of the basket ls about three-quarters of an inch, which al- 
lows the sphere a maximum movement of alittle under 
one-slxteenth of an inch. With every vibration of the 
diaphragm a movement of this sphere takes place which 
varies the battery circuit. The transmitter, as will be 
seen from this description, is novel in every detail. The 
makers claim superiority forthe transmitter in the fol- 
lowing points: Better articulation, greater volume of 


M. & B. TRANSMITTER Dis- 
MANTLED. 


Still another feature is the ease with | 


‘ound, capability for long distar ce tranemission and sim 
plicity of construction. * 

They also exhibited a novel toll line m tallic circuit 
switchboard which is operated without cords or plugs. 


Telephone and Telegraph. 


The Conway Telephone Company, of Conway, 
Taylor County, Ia., has been incurporated with 
a capital stock of $5,0)0. Arthur Hayme and 
Miles H. Simmons are the incorporators. 


A telephone company operating at Lenox aud 
Clearfield, Ia., has been gran ed right of way 
into Crest: n. This makes the foart.. company 
that has been given the right to enter Creston, 
and telephone con petition promi: es to be lively. 


Some people who are inclined to patronize in- 
dependent telephone compauie imagine they 
canuot get the long distance telephone serv ce 
without paying double what tury would to the 
Bel companies. This 1+ incorrect as the inter- 
stauto commerce aw forbids any discrimination. 


ln St. Louis a num! er of the church organiza- 
tions have recomn endet the passage o. a city 
ordinance making ite misdemeanor to supply 
telephone service to inrmorul resorts. 


The city council of Port Huron, Mich.. has 
ordered t: e Bell telephones takeu ont of all city 
offices and have Har: ison telephones substituted. 
The causes Jeadig up to this action are the al- 
leged methods made use of by the Be 1 company 
tu freeze out the Harrison company. The sight 
of the Bell comp ny to occupy ihe -treets of 
Port Huron will alsu be investigated by the city 
attorney, 


The Creede-Bachelor Telephone Company of 
Creede, C I., has be.n granted on exclusive 
franchise in Creede for 10 years. A- W.C. Mun- 
se l, who also a plied fur a franchise, holds un 
exclusive franchise .or the tov nof Bachelor, there 
must be an arrangement between the two con- 
cerus before Creede and Bache or can be tele- 


phonically connected. 


There was a report current in New York lust 
week to the effect that tbe new Standard Te.e- 
phone Cou pany had made an offer of $15,000,000 
for the plant of the Postal Tele graph Company 
and tuat the bid was rejected because the owners 
of the Postal did not care to part wi.h the prop- 
erty. The report has been both der, ied and af- 
firmed by men suf po ed to know the facts. ~ 


The Bell telephones have been removed from 


all the offices of the Interior und Agricultural 


Departments und the Pension Office at Wash- 
ington, and have been replaced by those of the 
Western Telephone Construction Company. Mr. 
J. E. Keelyn, a member of that company, has 
been maki.g estimates on the cost of establish. 
ing a new telephone exchange in Washington. 


In Detroit, Mich., the council committee on 
streets have ag eed toreport buck the ordinances 
grauting franch.ses to the Harrison Telephone 
Company and the Brown Loud-Spesking Oom- 
pany. Ordivances giving these companies fran- 
chises recently passed the counc l; a motiun to 
reconsider was carried, and the franchises were 
resubmitted to the committee for amendment. 
There ameudments | ave been made after courul- 
tatiou with the representatives of t e companies, 
who haveaccepted them. l 


The bourd of directors of the Electric Mes- 
senger Company have formally  cepte:! the con- 
citions of the ordinance passed by the Pit sburg, 
Pa., councils gr. nt ng to the company the fran- 
chise of the streets. The company was recently 
organized to compete with the Bell Company in 
Pittsburg, and proposes to supply a service and 
offer rates that will encourage patronage. A di- 
rector of the comp ny states that the company 
will get to work within a very short time. The 
financ.al matters necessary to construct the 
system have been arranged, and the company 
hopes soon to be soliciting contracts for in- 
struments. 


The Commercial Telephone Company have ap- 
plied for a franchise at Oakland, Cal., and a 
resolution has been prepared for the action of 
the council in which the terms of the franchise 
are embodied. The resolution requires the new 
company to put up a certified check for 85,000 
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payable to the city clerk, at the time their bid 
for the franchise is filed. They are also required 
to furnish a good and sufficient bond for the 
sum of $20,000 to assure th- council that they 
will in a eertain time build 10 miles of line. 
They are likewise required to protect the city 
from any suits for infringement. The company 
fear no trouble as regards the patents of their 
instruments for they claim that they a e not in- 
fringements on any of the other telephones. 


The new law in regard to the maintenance of 
secrecy by telephove employees as to messages 
passing over the wires will come int operation 
September |. It requires the staff of telephone 
companies to be as secretive regarding the nature 
of their business as are the men and women who 
i andle telegraph e messages. A person who 
either wrongfully obtuins or attempts to obtain 
anv knowledge of a telegrapbic or telephonic 
message by connivance with a clerk, operator, 
messenger or other employee of a telegraph or 
tel phone company, or, veing such operator or 
other employee, willfuly dis ulges to avy one but 
the pers n for wh m it was intended the cun- 
tents or t:e nature of a telegraphic or telepbonic 
message intrusted to him for transmission or 
delivery, or of which conte nts he may in anyway 
bav.: become possessed, is punishable by a fine 
of $1,000 or six months’ imprisonment, or botb. 
The same penalty attaches to neglect or refusal 
to tran-mit or deliver messages, except when 
they are ntended for illegal purp ses. 


The Washington (D. C.) Times of the 4th inst. 
describes a test of the te ephones in the Interior 
Department | tely put in by the Western Tele- 
phone Construction Company of Chicago. It 
suys: The new granular-carbon microphone, 
designed by J. E. Keelyn, of the Western Tele- 
phone Construvtion Company, de» onstra‘ed the 
wonderful sensitiveness of the telephone. One 
instrument wus placed near the F street entrance 
and connection made to the switchboard loca ed 
in the basement, and hence to another telephone. 
A gentleman then whispered into the transmitter 
of the first mentioned telephone, the whisper 
being perfectly audible. Then the gentleman 
proceeded to move away from the telephone step 
by step, talking as he moved. He walked out 
from the lobby to the main corridor, to the 
Seventh street corridorand along the latter until 
opposite the superintendent’s room, which is dis- 
tant halt the length of the building. At tbis 
point, about 500 feet distant from the telephone, 


his voice was plainlv taken up by the instrument 


and transmitted to the listener at the other end of 
the line. The line of sound had to ta e the three 
angles of the corrido's. This is the most re- 
marka'.le result in telephony ever effected.” 


The Car-Buyer’s Helper.’’ 


This is the title of avery handsome trade-book, pub- 
lished by the Brownell Car Company of St. Louis, which 
gives in narrative style a thorough analysis of the street 
car from the beginiing to the end of {te construction, 
pointing out briefly but clearly thoee details which 
thought and experience have taught the expert to exam- 
ine when called upon to give his opinion as to the mate- 
rial, strength, colidity and adaptability of everything tbat 
goes In o the manufacture of an electric or cable car. The 
book is written in a style that makes it positively inter- 
esting to the ordinary reader, and to those who are seek- 
ing information on the subjects of which it treats it must 
seem an admirable instructor, at once practical and en- 
tertaining. There are a number of illustrations in the 
book of those parts of a car which need the aid of an en- 
graving to better the understanding, and marginal side 
notes enable the reader to find at a glance the points he 
is seeking: there is also an index. We commend The 
Car-buyer’s Helper to all street railroad men. 


Metropolitan Electric Company. 


Business with the Metropolitan Electric Company, 1%- 
188 Fifth avenue, Chicago, in the Fan Motor line is on the 
Increase; they say they are doing a better business in this 
line than they have ever done before. 

Their Metropolitan Incandescent Lamp is giving excel- 
lent satisfaction and they are making large sales cong 
stantly. 

In this issue please note the great reudction which the 
Metropolitan Electric Company have made in the price of 
12-inch Alternating Fan Motors. They report but a few 
left and request that orders be sent in at once. 


JULY 17, 1895 
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COMMERCIAL PARAGRAPHS. 


The De La Vergne Refrigerating Company have entered 
the Oil Engine field and haveselected the Hornsby-Akroyd 
type, which 1s well known abroad. The headquarters of 
the company are at 138th street and East Kiver, New 
York. 


The Selle Gear Company of Akron, O., have purchased 
the manufacturing righis for the Replogle Water Wheel 
Governor and will at once place the device on the market. 
This ts one of the inventions of Mr. Mark A. Replogle, who 
will remove to Akron. 


The American Gas Engine Company. Chicago, Iss e a 
well written “Treatise on Gas Engires and Electric Power 
Up to Date,” which is well worth reading and will be 
mailed upon request. 


The Electrical Subway Commission of Baltimore has 
awarded the contract for the laying (f new co duits to 
the National Conduit Company of New York. The amount 
involved is about $70,000. 


Queen & Company of Philadelphia have secured the 
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right to the Wirt switchboard instruments, and they will 
manufacture these instruments in the future. Mr. Wirt, 
who has removed from Chicago to Philadelphia, is m nu- 
facturing his non-sparking” dynamo brush, and will 
shortly bring out a new brush intended for motors and 
dynamos which are required torun with almost no atten- 
tion. 


The Falls Rivet and Machine Company have secured 
the contract for the power transmitting machinery which 
will be required by the Diamond Match Company in 
equipping their large match factory now building at Liver- 
pool, England. The order consists of shafting, ring oiling 
bearings, friction clutches, steel rim pulleys, gears, etc., 
and the company are very much elated over their good 
fortune in securing such an order, as they are confi ent 
the equipping of a factory of this size tm that locality with 
American machinery will be of cons derable benefit to 
them. They have already fitted up several factories in 
this country for the above company, and the present order 
demonstrates the fact that the material furnished has 
given perfect satisfaction. 


The Ohio Brass Company. 


The Ohio Brass Company of Mansfield, Ohio, presents in 
its Illustrated Catalogue, No. 3, a book that should have a 
place on the desk of every dealer in electric railway sup- 
plies. There are 140 pages between the handsome covers, 
and nearly every page has one or more engravings of 
articles dealt in by the company, with concise descrip- 


tions and prices appended. There are also an alphabetical 
index and other features that render it a convenient and 
useful guide to purchasers. 


Blectric Light Plant, Steamer, “ Bay State. 


Accompanying this is a cut illustrating the electric light 
plant on the new steamer “ Bay Sta’‘e,” of the Boston and 
Portland line, recently tnstalled by the Belknap Motor 
Company of Portland. Maine. The engines used are the 
“Ideal.” Th dynamos are multipolar slow speed ma- 
chines of 400 lights capacity each, but either machine will 
carry the entire load amount ii g to 540 li: hts. It has be- 
come a general practice to use duplicate plants for marine 
work so in case an accident should happen toeither engine 
or dynamo the duplicate machine can co the work. The 
dynamos were designed by Mr. W. H. Chapman, electri- 
clan forthe company. Th s plant does; reat credit to the 
company and has induced further orders for tbe installa 
tion of two direct coupled machines for the steamer 
„Portland“ of the same l'ne, also for the steamship 
tSt. Croix“ of the International Steamship Company, 
which is practically under the same board of manage- 
ment. The system ef wiring is most excellent. There are 
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eight main circuits controlled at the switchboĘrd in the 
dynamo room which lead to sixteen differe .t distributing 
boxes containing switches located in different parts of 
the boat, each switch c -ntrolling six lights, turning them 
on or Off as may be desired. These distributing boxes 
have glass fronts secured with lock and key, and are 
under control of the steward of the boat. There are pilot 
lights on main and foreliigging and at the bows of the 


0 
. 1 he fixtures are of the late t design, with opalescent 
globes and shades. The dining saloon is fitted with 
ground glass globes which give this part of the boat a 
very cheery and pleasing effect. The freight deck lights 
are protected with guurded fixtures. 

The boat at night presents a brilliant spectacle, being a 
veritable floating palace and surpassing in all its appoint- 
ments anything tEat can be found in Eastern waters, the 
Sound Ii. es alone excepted. The addition of this new 
boat has been the means of popularizing this line with 
the best class of the traveling public. 


TEST OF OKONITE WIRE. 


Extracts from Report of Dr. J. A. Fleming, F.R.S., Pro- 
fessor of Electrical Engineering in University Col- 
lege, London. 


December, 1894. 
To Messrs. LAING, WHARTON & DOWN, 
dea New Bond Street, W., London. 


The cables sent tome were in large collis of about half 
lengths, and came just as they were forwarded by the 
makers. 
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I have found in this Okonite Cable a very marked in- 
crease of insulation resistance with time of charging, and 
have therefore given all the results in the form of curves 


ou a Chart appended to this report, in which the insula 


tion r: sistance of the samples is shown in megohms per 
mile of cable ufter one to five minutes’ charging. 

My opinion of these cables is, therefore, that the Oko- 
nite material is a remarkably good insulator. and that the 


samples of Okonite Cable submitted to me represent a 
very high degree of excellence in the manufacture of in- 
sulated cable. I do not lay much stress on mere me oh. 8 
per mile in a cable. The real practical test of a cable ts 
the electrical pressure it wil witbsiand after prolonged 
soaking in water and such general rough usage as the 
cable will experience in actual handling. In order to test 
the mechanical toughness o. the Okonite material, I bent 
and kioked several samples at such sharp angles us to 
break the copper strand inside the Okonite tnsulation. 
This mechauical toughness co ubined with its flexibility 
is a great, point in its favor. 

I consider that this Okonite Cable is a very excellent 
and high lass cable for all outd o', overhead, or under- 
groun: electrical work, with righ electite pressures, 
whether alternating or continuous. 

l regard it also as an excellent material for indoor wir. 
ing work in cases in which the conductors are necessarily 
expo ed to moisture and unter conditiousin which a very 
large factor of safety must be P PEA The standard 
copper conductor, belng tinned aud twisted, was not in a 
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form suitable for a very accurate test of the copper con- 
ductiviry, but the figures given for the resistance per mile 
of the coils A, B and C, show that the copper employed is 
not less than 98 per cent conductivity in all probability. 

I consider that the behavior of these samples of Okonite 
Cables plac 31 in the frontr:nk as a class of cable for 
electric lighting and transmission work. 


February 1 , 1985. 
The next question to which I have directed my atten- 
tion is the power of the Okonite material to withstand 
the action of chemical agents. For this purpose fair 
sample. of the Okonite cables were put o soak on Janu- 
ary 12, 1805. in the following chemical solutions: 


(a) was put into strong salt and water. 

(b) ss “= paraftn oll. 

(e) * “ ~ Mnseed oil. 

(d) “© Caustic soda solution. 

„ allute sulphuric acid, 1: 10, 
or battery acid. 


These samples were left soaking iu these solutions until 
February 15, or for thirty-four days. They were th n 
tested for insulation at 100 volts. and found to be in excel- 
lent condition. 

The samples were then submitted to the e«ctric pre- 
sure test, the pressure being taken up to 3.360 volts by 
the use of an alternating current having a mean pressure 
of 2,400 volts, and all of these showed no signs of failure 
when exposed to this pressure for five minutes. 

This forms an exceedingly severe test of the high insu- 
lating quality of Okonite, that after this soaking in oiis, 
brine, acids and alkali for more tha a month ali the sam- 
ples wil hstood a 2.400 diternating pressure perfectly. 

I have no hesitation therefore in saving (bat 1 think the 
Okonite Insulation is a remarkably fine insulati: g mate- 
rial, and one which by (ts electrical and mechanloal quali- 
ties is well fitted for usein electric cables for high or low 

ressures. I have not found that the severe cold of the 
ast month hag rendered it at all brittle. Iam, etc. 
(Signed) J. A. FLEMING. 
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BUSINESS HINTS. 


Public Buildings, Theaters, Residences, &c., Proposed 
or in Course of Construction. 


(The following summary is prepared weekly for ELEC- 
TRICITY for the information of advertisers and readers 
who are dealers in apparatus and articles rcquired in the 
electrical equipment of public and private buildings.) 


Bal. imore.—The American Title Insurance and Trust 
Company have purchased a site for un office building on 
North Calvert st., near Lexington. 

Buffalo, N. Y.—Two additional wings will be added to 
the city hall at a cost of $400 000.. .The new Athletic 
Club have decided to build a handsome club house ata 
cost of $30 000 ; Architects Green & Wicks. 

Cincinnati, O.—The Burne t Hotel Company will erect a 
sixteen story and basement building at a cost of 86 0.000: 
ornamental galvanized and electrovanlzed iron and steel 
work ; ire.ght and passenger elevators. electric lighting, 
fire escapes, etc.; Architects Adler & Sullivan, Auditorium 
Tower, Chicago, Il. 

Green Bay, Wis.—Wilhelm Gricsser, 907 Randolph st., 
Chicago, Ill., will erect a $20,000 opera house in this city. 

Huntington, W. Va.—F. F. McCullough, county clerk, 
will furnish information respecting the new court ho se 
building ; it will be lighted by gas and electricity. 

Jersey City, N. J.—The Hudson County Caledonian Club 
will erect a clubhouse, with a hall for entertainments. 

Milwaukee, WIS.—I'he Bohemian American Hall Associ- 
ation and Stock Company will build a new hall and club 
house on 12th. st., cor. Wine st.; Architects Wiskocil & 
schutz. 

New Orleans, La.—B. Nazereau Reynes has prepared 
plans for an opera house for Louis Gunewald Sons ; lighted 
by electricity. 

New York City.—Tbe corporation of Trinity Church 
18; Fulton st., will erect an eight story brick warehouse, 
cor. Varick and Spring sts.; Architect Charles C. Haight, 
111 Broadway.. . Flora Sawyer will erect a seven story 
and basement store and loft buliding at 79-1t8 Wooster 
Si., to be equipped with passenger and freight elevators, 
electrical apparat: s, etc.; Frank E. Smith contractor. . 
F. P. Dinkelberg, 8 Union s duare, West, will make plans 
tor a seven story mercantile building at Blee. ker & Woos- 
ter sts.... Architect George F Pelham, 503 5th ave., has 
prepared plans for a seven story warehouse, to be built at 
197 South 5th ave.; steam heating appllauces and elevator, 
electric wiring and all convenien. es are to be Introduced. 
.. . Terence J. Duffy, 2.5 West 71st st., will erect an eight 
story brick store on south side of 32d st., west of 6th ave. 
. . . . Clarence S. Wadsworth, of Middletown, Conn., wil 
erect a ten story brick store aud office building at 41 East 

7th st....Samuel Inslee, has deeded tothe Y. M.C. A. ihe 
property :4> Broadway, valued at 8200, 000: two buildings 
will be erected....George J. Kraus, 217 West 48th st., will 
build two buildings, amusement house, etc., north side of 
29th st., west of Broadway....John Baudoulne, 986 Broad- 
way, will erecta ten story office building on the site of 
the Brower Hou e, now demolished....Henry F. Cook, 59 
West 76th 81., will bulld 8 four story dwellings, north side 
of 69Lh st., west of Central Park West... John O. Barker, 
of Newark, will bu ld 5 four and a half story dweilings, 
north side of 85.h st., east of West End ave....Margaret 
A. McCaffrey will erect a tive story flat and store, cor. of 
St. Nicholas ave. and 134th st.; Architect John C. Burne, 
101 West 42d st....Charles A. Bailey will erect 8 five story 
flats on 111th st, west of 8th ave.; Architects Neville & 
Bagge, 215 West 125th sT... . W. II. Bingham, Elmford Park, 
Westchester County, will erect 2 five story flats, norih 
side of 119th st., west Of Park ave....Grumm & Grant, 471 
Amsterdam ave., will erect 3 five story flats on southeast 
cor. of 107th st. and Amsterdam~ave.; Architect Henry 
Anderson, 1180 Broadway. 

Olympia, Wash.—Architect Er. es“ Flagg, 54 Broad st., 
New York, has prepared plans for the new State capitol 
building to be erected here. 

Paterson, N.J.—The Passaic County board of chosen 
freeholders have decided to bulld a new court house ata 
cost of $200,000. 

Philadelphia.—The county board of the Ancient Order of 
Hibernians intend to erect a club house at 218 South 8th 
st . Rankin & Kellogg have completed plans for a parish 
building for the parish of St. James, at 38th st. and Market 
St.; the basement will contain heating and lighting plant 
and the building will have a gymnasium, etc. . A seven 
story and basement office building is to be erected for 
Joseph R. Teller at 14 South 4th st.... Hall & Ballinger 
are preparing plans for a five story aud basement factory 
building for Wm. T. Datz & Bro.; to be erected at 237-289 
North 6th st.; two 75 borse-power boilers, engines, electric 
light plant, etc. 

Reading, Pa.—A meeting of the trustees of all the Ma- 
sonic lodges in this clty was recently held to consicer the 
best methods and plans for erecting e Masonic Hail build- 
ing in Reading. It Is said that some Philadelphia capital- 
ists are interested in the project and it is proposed to 
erect a building on North 6th st., which willl cost $500,000. 


. . . . E. Miltimore Morgan has let the contract for the re- 
building of the Mansion House to L. H. Focht. 

Tampa, Fia.—A company has been organized to build a 
$200,000 hotel here, a.d specifications are now being 
drawn. 


INCORPORATIONS. 


The Chicago Western Electric Street Rallway Company, 
Chicago—to operate electric street railways in Cook, 
Du Page, Lake, Will and Kane Counties, III. Capital 
stock, $5,000,000. locorporators : Henry D. Beam, Maier 
Rosenthal, Harlan W. Cooley. 


The Electric Railway Construction and Manufacturing 
Company, Chicago—to build electrical railways, light, 
heat and power plants. Capital stock, $250.000. Incor- 
pora ors; John W. Jones, William Riley and Sterllng P. 
Ralley. 


The Cycle Electric Light Company, Chi: ago—to manu- 
facture electrical appliances. Capital stock, $100,000. In- 
corporators : W. A. Crowdus, John Zimmerman, and John 
D. Thompson. ; 

The Oregon Electric Light and Power Company, Oregon. 
Il. Capital stock, $50,000. Incorporators: Albert H. 
Knodle, William L. Taylor and Lee Allen. 


The Champaign and Urbana Phenix Telephone Com- 
pany, Champaign, III. Capital stock, $40,000. Incorpo- 
rators: P. 8. Replogle, £. Frank Replogle and Jacob 
Frankel. 


The Economy Electric Lighting Company, Geneva, Ohio. 
Capital stock, $12,000. Incorporators: J. A. Carter, C. H. 
Munger, Lucien Seymour, C. I. Chamberlin, A. W. Chame 
berlin. 

The Chicago Electric Street Railway Company, Chi- 
cago—to construct and operate street railroads. Capital 
stock, $5,000, 00. Incorporators : Sherman D. Purnia, John 
Parrott, O. W. Larson. 


The Pittsburg, Sheraden and Carnegie Traction Com- 
pany has been granted a charter by the State Depart- 
ment at Harrisburg, Pa., to build an electric line from the 
iver road in ksplep borough, Allegheny County, to Sher- 
aden, thence to Crafton and CarLegie, a distance of seven 
miles. The company is capitaliz d at $42,000. The of- 
cers are: President, Harding Kimberland, Sheradenville ; 
directors, Henry J. Wenke, Miller Elliott, Richard B. 
Scandrett, Pittsburg ; D. 1. Ferrell, Speradenville. 


rhe Patterson Heights Stree: Railway Company, 
Beaver Falis, Pa.—to build a short electric line. Capital 
stock, $6,000. President, John lteeves, Beaver Falls; di- 
rectors, Henry M. Myers, John T. Reeves, Patterson town- 
ship, Beaver County; Harry W. Reeves, John Reeves, 
James F. Merriman, Beaver Falls. 


The North Trumbull Rapid Transit Company, Kinsman, 
Ohlo—to operate an electric ratlioad. Capital stock, 
$10,000. I'. oimnoters: James A. Russell, H. L. Perkins, 
E. N. Yeomans, R. B. Barnes, Geo. E Haine, R.T. Millikin. 


The Little Saw Mill Run Street Railway Company, Pitts- 
burg, Pa.—to build an electric street railway in Pittsburg. 
Capital stock, $86,000. Promoters: M. P. Howley, Geo. W 
Lewis, Pittsburg ; Jonathan Barrett, Allegheny. 


The Klamath Falls Light and Water Company, Klamath 
Falls, Ore.—to furnish electric light service, telephone and 
a water system for town of Kiamarth Capital stock, 
$2,000. Promoters : Chas. S. M ore, Geo. T. Baldwin, H.V. 
Gates. . aj 

The Santa Barbara Consolidated Electricity Company, 
Santa Barbara, Cal.—to acquire, constiuct and maintain 
street railways in Santa Barbara County; electricity, 
cable, gas, ur water power, etc. Capital stock, 5200, 000; 
Promoters: A. Hope Doly, N. E. Ashton, B. 8. Hayne, 
Santa Barbara. 


The Electric Transportation Company, Jersey City, N.J. 
—to manufacture, purchase aud sell electric and other 
boats to engage in inland navigation. Capital stock, 
5. 5.000. Promoters: Frank Ribbett, R.hbway, N. J.; Sam- 
uel D. Collett, Brooklyn, N. Y.; Edw. B. McCleas, Geo. F. 
Evans, Chas. E. Ainsworth, Jersey City. l 


The Grand Boulevard Street Rallway Company, Phila- 
delphia—to engage in the conveyance of passengers by 
electric power. Capital stock, 850,000. Promoters: O. M. 
Thomson, Chas. P. Horr, John McLenr on, Thos. C. McCon- 
nell, Philadelphia. 


The Beacon Lamp Company, Portland, Maine—to man- 
ufacture and deal in electric and other machines. Capital 
stock, $500,000. Promoters: Chas. Shoninger, Tabian 
Sachs, Leopold Tossbach, New York City; Isaac Weil, 
Boston, Mass. l 

The Amplified Electric Company, East St. Louis, III.— 
to acquire, own or use pateut rights for electric devices or 
machines, and to mauuilacture or sell electrical devices or 
machines of every soit. Capital stock, $1,000,000. Pro- 
moters : Fred’k Ulrich, Edwin J. Paule, John T. Dodwell. 


The Deflance Light and Fuel Company. Defiance, Ohio— 
to operate gas and electric light plants. Capital stock, 
: 30,000. Promoters: Walter R. Faben, Jas. W. R. Cline, 
Win. Robt. Morrison, Oscar T. Martin, John S. Shewalter. 


The Eliott Magnetic Electric Company, Chicago. Cap- 
ital stock, $1,000,000. Incorporators: Wm. R. Eliott and 
Isaac C. Robbins. 


The Electric Street Railway Company, Niagara Falls, 
Ont. Capital stock, $125,000. Incorporators: Alexander 
Manning, Hume Blake, C. A. Lalsh, P. A. Manning, 
Toronto; Charles Black, Welland. 


MOONLIGHT SCHEDULE. FOR THE 
3 UNITED STATES. 


(Issued by the Washington Carbon Company.) 
JULY, 1895. 


DATE. LIGHT DATE | EXTING 
1 11.20 P. M 2 8.80 a. M 
; 11.50 3 430 
4 12.30 A. M 4 3.830 
5 1.30 5 3.80 
, No light 5 No light. 
8 sé 8 ee 
9 8.00 P. M. 9 10.30 P. M 

10 8.00 10 10. bs 
11 . O0 11 11.10 * 
12 8.00 °* 12 1130 
18 8.00 18 1150 
14 8.000 + 15 12. 10 A. M 
15 8.00 16 l0 * 
16 8.00 17 1.20 
17 8.00 18 1.40 
18 8.00 19 2.0 
19 8.00 20 890 * 
20 8.00 21 4.00 
21 8.00 22 4.00 
22 7.50 23 4.000 
28 70o Of 24 400 
24 7.50 os 25 4.00 . 
25 8.30 ‘ 26 4.00 
26 | 9.00 27 4.00 
27 v. 0 “ 28 400 
28 9.50 os 29 400 
29 10.20 80 4.00 
80 11.00 * 31 4.00 
31 11.00 Aug. 1 4.00 


ELECTRICAL PATENT RECORD. 


Letrers Patent IssURD JULY 9, 1895. 


ELECTRIC RAILWAYS AND AI PLIANCES, 


542,228. Trolley-Breaker. Henry P. Ball and Charles A. 
Lieb, New York, assignors to the General Electric 
Company. Schenectady, N. Y. Filed Aug. 8, 1894. 

542,434. Underground Trolley. Leedham Binns, Philadel- 
phia, Pa. Filled April 11, 1894. 

542,512. Electric-Rallway System. Robert B. Wilson, Cin- 
cinnati, Obio, assignor of one-half to Jeremiah M. 
Wilson, Washington, D. C. Filed Jan. 2, 18.4. 

512,591. Trolley-Finder. Charles C. Lynde, Buffalo, N. Y. 
Filed Nov. 23, 1894. 


ELECOTRIO LIGHTS AND APPLIANCES. 


542,279. Arc-Light Support. Barton Pickering, Dayton, 
Ohio. Filed Nov. 15, 1-90. u- 

542,490. Electric-Arc Lamp. Samuel E. Nutting, Oak 
Park, assigpor to George W. Furbeck and Joseph 
Kettlestrings, Chicago, Ill. Filed Sept. 8. 1894. 

542,50 . Arc Lamp. Albert C. Seibold, Mount Vernon, 
assignor of one-third to as Ve O. Clark and William 
Sow oon, New York. N.Y. lied Jan. 7, 1895. 

542,589. Electric-Arc Lamp. Frank M. Hildebrandt, Ed- 
win S. Hildebrandt and Henry F. Hildebrandt, Balti- 
more, Md. Filed Dec. 27, 18:3. 


DYNAMO ELECTRIC MACHINERY. 


542,295 Transformer for Alternating-Current Systems. 


Elihu Thomson, Swampscott, Mass , assignor to the 
General Electric Company of New York. Filed March 


6. 1895. 
542,487. Electric-Lighting System and Dynamo There- 


for. Morris Moskowitz, Newark, N. J., assignor to the 
National Electric Car Lighting Company of West Vir- 
ginia. Filed May 11, 1895. 

542,548. Electrically-COntrolled Motor. George L 
Thomas, Brooklyn, N. Y. Filed April 25, 1895. 


BATTERIES, 


Electric Battery and Application Thereof to 


542, 259. 
Seth R. Beckwith, Orange, N. J. 


Medicinal Purposes. 
Filed April 8, 1896. 


TELEPHONE AND TELEGRAPH APPARATUS. 


542,249. Telephone-Switchboard. James F. Gilliland. 
Adrian, Mich., assignor to the Gilliland Electric Com- 
any, same place. Filed Oct. 26. 1894. 

542,262. gh te Switchboard for Telephone-Exchanges. 
Milo G. Kellogg, Chicago, III. Filed Dec. 21, 188. 
642,454. Telephonic Transmitter. Charles C. Hughes, 

Baltimore, Md. Filed Sept. 12, 1894. 


MISCELLANEOUS. 


542,240. Electric Meter. Frank P. Cox, Lynn, Mass., as- 
signor to the General Electric Company of New York. 
Filed Feb. 15, 1895. 

542,258. Electrical Measuring-Instrument. Frank Holden, 
Schenectady, N. Y., assignor, by mesne assignments. 
to the General Electric Company, same place. Filed 
Jan. 22, 1895. 

512,268. Electroprotective System for Locks. Morris 
Martin, Malden. Mass., assignor of one-half to Ben- 
jamin W. We'ls, Boston, Mass. Filed Oct. 4, 15:4. 

542,309. Electric Brake. William B. Potter, schenectady. 
N. Y.. assignor to the General Electric Company of 
New York. Filed March 20, 1895. ; 

542,406. EKlectric-Alarm-Gage. WIIIliam H. Bradt, Troy, 
N. Y. Filed Feb. 23, 1891. Renewed May 8, 188. 

542,462. Electric‘Insulating Material. James O. Brown, 
Chicago, III. Filed May 5, 1894. 

542,471. Electric-Bath Apparatus. William R. Golden, 
Auburndale, Ohio. Filed March 5, 1895. 

512,508. Medical Electrode. Andrew P. Van Tuyl, Jr.. 
Brooklyn, N. Y., assignor 10 himself and Edward C. 
Park, same place. Filed May 15, 1895. 

542.550. Railway Block-Signal System. George M. 
Brown, Galesburg, III., assignor of one-half to J. J. 
McKee, Bethlehem, Pa. Filed May 4, 1895. 

542,65. Pr ss for Making Screw-Insulators. Sera hin 
Kribs, Brooklyn, assignor to William Brookfield, New 
York, N. Y. Filed July 5, 1894. 


RE-ISSUE. 


11,593. Automatic Electric Weighing-Scale. Charles F. 
Wood, Richmond, Va. Filed Jan. 29, 18%. Original 
No. 500,045, dated June 20, 1898. 
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EDITORIAL NOTES. 


There are still left in this trade a large number of men 
who have entered into It for thelr life work. They may 
be disheartened, but they have not given up. It is for 
them that we write. To them we present our argu- 
ment, and to them we must all look for the re-establish- 
ment of business principles, the reintorcement of the 
doctrines of common sense. 

It is for these men to consider just why wrong has 
temporarily triumphed over right, why it was possible 
for the tricksters and adventurers to bring the industry 
to its present condition. 

And when these questions receive careful thought the 
only answer possible is that the electrical press has not 
done its duty. 

If the ‘‘ Electrical Engineer,“ the Electrical World.“ 
the Electrical Revier and the Western Elec- 
triclan’’ had faithfully done their duty by the trade 
they claim to represent, whose best interests they claim 
to guard, the present situation would never have con- 
fronted us.—‘‘ ELECTRICITY,’’ June 8, 1895. 


Signs The great desideratum, from a sani- 

ofthe tary standpoint at least, of the abol- 

Times. ishment of borses from our thorough- 
fares has been demonstrated by the all but uni- 
versal sub-titution in many American cities of 
the electrically-propelled street car for that drawn 
by horses. In making this change America has 
led the world, but our neighbors across the water 
seem to have taken the lead in extending the 
automobile idea to private vehicles. France 
took the initiative in the encouragement of this 
line of invention, and some time ago offered 
seven prizes, aggregating $10,000,for the best self- 
propelled vebicle. These were competed for on 
June 11 last. The distance traversed was fron 
Paris to Bordeaux and back, or 744 miles. The 
number entered for the contest—16 petroleum 
carriages, 7 steam vehicles, 2 electric carriages 
and 2 petroleum bicycles—-evidenced the interest 
manifested by the inventive public in this line of 
development. Electricity n ade no showing in 
the final results, since all of the seven prizes 
were won by petrolenm motors. Now England 
is going to have a similar competition, and 
Engineering (London) has offered 1,000 guineas 
(about $5,180) to be competed for under con- 
ditions which will be announced later. It is to 
be hoped that in this latter competition electri- 
city will make a better showing than it did in 
the former. America is also to bave a contest of 
its own, the Times-Herald of Chicago having 
offered a series of prizes aggregating $5,0.0 for 
a run between Chicago and Milwaukee next 
November. The full text of the regulations is 
not yet printe:!, and we hope the report that the 
first and second prizes are not open for the com- 
petition of foreigners is unfounded. There 
should be no such restrictions. In the interest 


of progress any man with a horseless vehicle, 
wherever he may hail from, should be allowed 
to win the biggest prize if he is able. We hope 
this restriction will be removed, and believe that 
the proverbial indomitable Yankee inventive 
faculty will yet solve the electrical problem which 
the French tournament showed conclusively has 
not yet been solved abroad. We scout the idea 
that any country in the world can beat us at any- 
thing. 

Electricity for automobile purposes is, in the 
present state of the art, greatly handicapped by 
the great weight inefficiency of the storage bat- 
tery. We have faith, however, that some means 
will yet be devised whereby this weight efficiency 
may be so far increased as to place the storage 
battery more nearly on a par with fuel storage. 
When this occurs, not only will the question of 
self-propelled vehicles be commercially solved, 
but many other questions of even vastly more 
importance than this. The signs of the times 
point to an earnest grappling with the problem, 
and this can have but one ultimate result, viz., 
its solution. 

& & & 

Judge Dallas’s The decision of Judge Dallas 
Decision. of the United States Circuit 
Court, Eastern District of Pennsylvania, which 
we printed in full last week, is one of unusual 
interest to the elevator industry at large and the 
electrical i:dustiy in particular. While the 
points at issue involve directly no electrical feat- 
ures, their indirect bearing will be made clear by 
a few words of explanat on. With the old-style, 
slow-speed elevator the control was conveniently 
effected by means of a cable running through 
the cab. By pulling this in one or the other di- 
rection the proper valves were operated for start- 
ing, stopping and reversing the motion of the 
driving machinery. With the advent of the 
modern high-speed elevator such method of eon- 
trol became entirely inadequate and the Elevator 
Trust acquired almost a monopoly of controlling 
devices suitable for their higher speeds, In fact 
it has relied almost entirely upon these controlling 


patents for its maintenance of the monopoly 


which it hoped to establish. But an element 
it had not calculated on entered into the field at 
about this time, viz., the electric elevator, which 
could be controlled from the cab by simpler and 
more effective means than could the hydraulic 
elevator by the best mechanical appliances yet 
invented. The Trust’s own patents did not 
cover electrical methods of control, and the pos- 
sible electrical methods of control were so nu- 
merous that it was a hopeless undertaking to at- 
tempt to monopolize them all. Here was in fact 
a competitor which could not be controlled, and 


14 


ELECTRICITY. 


Vol. IX., No 2 


o Y pp —p——— . — c —jç . c —jꝓꝙ — p p j j —f—g er ————— —— 


the other method remaining was to kill it. This 
latter is just what the Trust has been at- 
tempting to do, and in pursuance of this policy 
it has employed the dishonorable methods de- 
tailed in former issues of this paper. To orush 
out competition from outside hydraulic elevators 
its own controlling patents were used asa olub, 
and suit after suit was brought for infringement. 
The Trust seems to have lost these suits pretty 
uniformly as fast as they came to trial, until in 
the present case at one fell swoop it lost four. 
Without these patents it seems probable that the 
Trust must go to pieces, as they constitute the 
‘* goodest things possessed by the combination. 
The single suit which the Trust did win, that 
involving the validity of the Otis governor patent 
is an empty victory, since there are many other 
ways of governing the elevator besides the 
specific one patented by Otis. The Trust was 
denied an accounting, however, because the 
patented devices infringed were not marked 
„% patented ” as required by law. This is in fact a 
victory for the defence, since it has been the 
policy of the Trast to conceal as far as possible 
what they claimed as an infringement, as in the 
A. B. See case, but this decision will force them 
to declare themselves, so that the opposition may 
steer olear in future of patented features. 


X NK * 


The Cost One of the most appropriate 
of papers read at the recent meet- 

Steam Power. ing of the Institute at Niagara 
Falls was that of Dr. Chas. E. Emery on The 
Cost of Steam Power.” It will be remembered 
that on Marc! 21, 1898, the same author read a 
very elaborate paper on the same subject which 
has since been quoted by neariy every writer on 
the subject. In the earlier paper Dr. Emery 
confined himself to the cost of power as gener- 
ated by different types of engines in units of 
500 H. P. 

With the approaching completion of the 
Niagara power plant, planned on a much larger 
scale, there naturally arose a desire on the part 
of the public to know how the cost of steam 
power generated on a similar scale would com- 
pare with the figures charged by the Niagara 
Power Company. It was to meet this desire that 
Dr. Emery's paper was undertaken. The dis- 
cussion which followed, while in some cases mis- 
directed through an apparent ignorance on the 
part of some of the participants, of the earlier 
paper, was exceedingly interesting and signifi- 
cant. The question seemed to be—not could 
the Niagara power be delivered at Buffalo at a 
figure to successfully compete with locally gen- 
erated steam power, but could it compete at 
Niagara Falls with steam power generated on a 
similar scale? It was with no little personal 
gratification that ELECTRICITY noted the general 
consensus of opinion with the views advocated in 
the startin these columns, that the enormous 
fixed charges which the horse power must bear 
at Niagara until very nearly the ultimate capacity 
of the tunnel is utilized rendered commercial 
competition with steam exceedingly problemat- 
ical, We know that we have taken the unpopu- 
lar side of this question, for the public likes sen- 
sations and wants to believe that Niagara will 
eventually drive the machinery of New York, 
Boston and Chicago. We never have been able 
to convince ourselves, however, that the encour- 
agement of hopes that can never be realized 
will result in good to anybody. Our contempo- 
rary, the Electrical Engineer, thinks differently, 
and nothing is too improbable for it to swallow. 
In this connection itis instructive to see how 
the Engineer regarded Dr. Emery's paper. In 
its editorial comments on the Niagara Falls 
meeting it says: 

“ Particularly apropos of the time and place of 


the meeting was Dr. Emery’s paper on ‘ The 
Cost of Steam Power.’ We have of late had so 
much wild talk on this question, especially in 
the vicinity of Buffalo, that a calm consideration 
of the subject by a competent and recognized 
authority must go far towards putting the 
quietus on meny of the absurd statements and 
figures whiob have gained currency. If we 
read Dr. Emery’s figures correctly, a 20,000 H. P. 
plant of the most modern construction cannot 
compete in cost of power delivered at the engine 
shaft with the price of electric power delivered 
at the motor terminals, as actually contracted 
for by the Niagara Falls Power Ocmpany.” 


The saving clause in this is the parenthetical 
one. If we read Dr. Emery's figures cor- 
rectly.” 

We wonder if any one else than the editors of 
the Engineer can find in Dr. Emery’s paper any 
justification for its (the Engineer's) course in 
the matter of the Niagara-Buffalo transmission ? 


i X „ N 


New Pin A movement took place at 
for the Niagara Falls to reconsider 
Institute. the design of the Institute pin, 


and this is one of the things which occurred at 
that time for which we should be truly thankful. 
The coffin-like design which now constitutes 
the official crest of the Institute is certainly not 
appropriate to this most lively of all sciences— 
electricity. In some respects the present pin is 
highly symbolical, but of death it certainly 
should not be. Itis in fact open to the objec- 
tion of being too symbolical—it is bolical all 
through, as its designers were careful to show 
on the presentation of their recommendation 
to the Institute. We will admit that it is 
“ bolical,” and that it is bolical all through.” 
The expression all through is tersely repre- 
sented by the single Greek preposition dia,“ 
and the force of the statement is not lessened by 
substituting this terse Greek expression for the 
longer English one, which would make it read 
“ dia—bolical.”” Let us have a new design. It's 
a good idea. Push it along. 
& NK N 
Indirect In another column we print a 
Electrolysis. translation from the French of 
Mr. E. Audreoli's paper on what he terms In- 
direct Elcctrolysis.” Doubtless the paper has 
suffered some, as regards lucidity, in the trans- 
lation, but it lacks that fullness and completeness 


that would justify a criticism. As we understand 


Mr. Andreoli, he has observed a series of entirely 
new phenomena which are difficult to explain 
upon the accepted theories of electrolytic action. 
We hope to see later a fuller exposition of the 
phenomena, and would suggest that since the re- 
actions involved are chemical, the author ex- 
press them by chemical equations instead of by 
words, as this method will be less liable to misin- 
terpretation than the one adopted. We withhold 
comment on Mr. Andreoli’s paper until we re- 
ceive a fuller explanation of what actually takes 


place. 
& x & 

Under a recent decision of the appraisers the duty on 
imported carbons for arc electric lights has been increased 
from 20 to 20 per cent. It is said New York importers are 
getting these carbons through the Custom House at the 
20 per cent. rate.—Chicago Tribune. 

AGENTS of foreign carbon makers who are 
undervaluing their carbons, thus enabling them 
to undersell their competitors, should be smoked 
out. American carbons can be made good 
enough for any purpose, and the American 
manufacturers should at least have a fair show. 


& „ * 


Our Disconteut, 


(From the Athens [Ga.] Banner.) 
ELECTRICITY is not content with relegating the horses to 
the pastures. 
We do not care a fig what the horses do, but 
there are men who must be ‘relegated to the 
pastures.” 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


FOUND. 


After a Long Search the Alamo Electric Street Railway 
is Discovered. 


In our table July 10 showing the condition 
of various electric street railway properties 
financed by the General Electric Company, we re- 
ferred thus to the Alamo Electric Street Railway 
Company, $40,000 of stock of which is held as an 
asset by the G. E. Company, Road not discov- 
ered.” We had consulted all the records at 
hand, but had found no trace of this property. 

At last the mystery is cleared away, and we 
owe an apology to some one, but we do not yet 
know to whom. 

An authority on Texas street railway matters 
writes us as follows: 

To the Edttor of ELECTRICITY. 

Dear Sir: The Alamo Electric Street Railway Company, 
San Antonio, Tex., was projected by Mesars. McCrillis ana 
Shepard, of Denver, Col., and financed and built by the 
T.-H. Company. About three years ago it was sold at 
receiver’s sale, and bought in by the General Electric 
Company for $25,000. Since that time it has been operated 
by the G. E. Company as the Citizens’ Electric Power and 
Street Railway Company. It has always run at a loss. 

The G. E. Company has up to date about $100,000 in- 
vested inthis road. They have been offered $20,000 for 
the property, which is more than it will bring a: any 
subsequent time. Yours truly, 

July 9, 1835. 

Thus it will be seen that the inference induced 
by{our remarks was misleading. We thought 
the $40,000 item was simply worthless. This is 
incorrect. It is worse than worthless, having 
cost the G. E. Company $100,000. 

We are glad to make the correction, as we 
would not knowingly do an injustice to anyone. 


& NK * 


Some time ago we referred to the windy 
schemes of Mr. Joseph H. Reall in connection 
with electric railway enterprises. Last week a 
receiver was appointed for one of the schemes, 
named the Central Jersey Traction Company, 
upon application of a contractor who had done 
$25,000 worth of work and received no pay ex- 
cept a note which went to protest. This is about 
what may be expected of any enterprise in which 


. Mr. Reall is in'erested. 


& K N 
THE AIR LINE HAS COME TO GRIEF. 


The 200-Miles-an-Hour Scheme Dissolves 
Into Thin Air. 

Dr. Wellington Adams’s Chicago and St. Louis Electric 
Railroad has collapsed. There is a To Let ” sign on the 
company’s officesin the Women’s Temple, Chicago, and 
sundry creditors are seeking for some one who will pay 
them. The only address of the defunct company is now 
care of the general delivery, 8t. Louis, Mo. 

The above press dispatch has no doubt con- 
veyed to several purobasers of bonds and stock 
of this enterprise the news that they have lost 
their money. It is only a month since Dr. 
Adams announced that $9,000,000 of money had 
been raised of the $10,000,000 needed, and that as 
„the bankers were under a constant daily forfeit 
to raise the balance, the ultimate success of tle 
enterprise was assured.” l 

The prospectus of this swindle was published 
as an advertisement in the Electrical World and 
several of our contemporaries in 1893, and de- 
clined by Exxctriciry. It was a gem in its way, 
and some parts of it are worth reprinting : 

“For the purpose of completing its roadbed the C. 4 
St. L. E. R. Co. now offers for sale 50, 000 shares of its cap- 
ital stock at $6 per share, . . par value 8.0, and this 18 
all of the stock that will be sold at this figure.” 


The company has already acquired 000 acres of coal 
rights. and will own 9,000 additional acres before 


January 1, 181 8.“ 
“ It owns the finest coal mine and brick and tile making 
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plant in the State, which wi be utiliza as POWER 
STATION NUMBER ONE.” 

“It has already commenced the COMBtruction of 
motors.” 

It will make the trip from St. Louis to Chicago in three 
hours.” 


t‘ The price of the next issue of stock will be ad- 


vanced to $7.” 
„ CONSERVATIVE ESTIMATE OF YEARLY REV- 
ENUE. | 
Passenger business 600 per day at $5.......... $1, 900 
Express VVV 0⁰⁰ 
Light and power distribution (5,000 h. p. at 
$200 per annum ꝰ ö cee ces cece sees 000, 000 
2, 895, 000 
All operating expenses and flxed charges, In- 
cluding interest on $7,000,000 bonds......... $870,000 
Leaving........... . . . .. -83,025,000 


of net earnings, or 29 per cent. on the capital stock.” 

The registrars, trustee-, depositories, eto., 
were the Farmers’ Loan and Trust Company of 
New York, the Atlas National Bank, Chicago, 
and the St. Louis Nationa] Bank. We wonder 
how the officers of these institutions now view 
their connection with the scheme. 

In view of the severe criticisms we have made 
of our contemporaries for failure to perform 
their duty to the investing public or to their own 
trade, it is proper to call attention to the fact 
that not one American electrical journal save 
ELECTRICITY ever offered one word of criticism 
against this scheme. ELROrRIOrrx treated it 
properly from the date when Dr. Adams read 
his paper before the Electric Club. 

Among other choice bits in the prospectus was 
this : 

“It has made its surveys and established the perma- 
nent location of the road.” 

This permanent location” hes been kept 
from the public for three years, but the secret is 
now out—it is in a small box in the general de- 
livery department of the St. Louis post office. 

The episode now ended may seem to the 
superficial like a huge joke. It is nothing of the 
kind. Several hundred people who have bought 
stock aud lost their money will forever associate 
all electrical investments with the great Chicago- 
St. Louis Air Line. Aud why shouid they not? 
For did not the Electrical World, the Electrical 
Engineer, the Western Electrician, the 
Electrical Review, all print the catchpenn 
advertisement und treat the whole scheme with 
the utmost seriousnesss ? 


Shame on you all. to thus lend your columns 
to assis a gross swindle for the consideration of 
$50 per page. Shame! 

. & NK * 

Toe New York Sun and many other papers 
gave a conspicuous example of bad and silly 
journalism by printing what one P. J. Gibbons, 
of Syracuse, said about the electrical executions 
at Auburn ;rison. The officials of the prison 
have den' ed about every statement of alleged 
fact made by Gibbons, and we guess their de- 
nials must stand. Probably the Sun did not 
know that at the very time Dr. Gibbons was 
blowing so much wind through his own whiskers 
he was trying to sell in R chester his pateuted 
apparatus for resuscitation, which he claims 
usurps the functions of the Almighty. and brings 
the de d back to life. The Sun should buy an 
electrical cat. Dr. P. J. Gibbons is not, we un- 
derstand, a member of the Onondaga Oounty 
Medical Society, and increases his practice by 
adverti-ing in the local papers. He evidently 
knows a good deal more about making money 
than he does about electricity or executions. 

& XK * 


It is difficult to see what method of reasoning 
governs our Western friends in maintaining a 
Northwestern Electrical Association. The north- 
west although a big place, is not big enough to 
maintain an association of this kind which can 
be of much value to the community. The Na- 
tional Electric Light Association, whose presi- 
dent is a Chicago man this year, has open arms 
foc all comers, and it seems to Evecrricrry that 
every one interested in the welfare of the elec- 
tric lighting business should join this as‘ocia- 
tion and make itas strong and as potent for 
gre t good as possible. The Northwestern Asso- 
ciation should come in in a 
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GENERAL ELECTRIC’S FINANCING POLICY. 


Northwest General Electric—The Scheme, the Companies Fi- 
nanced, the Facts and Figures from the Official Record. 


HOW BONDS ARE MANUFACTURED FOR NEW ENGLAND INVESTORS. 


CHAPTER II. 


The Winona General Electrical 
Company. 


In our last preveding issue we presented for 
the consideration of our readers a fairly compre- 
hensive review of the method employed by the 
agents of the General Electric Company in 
financing the Winona General Electric Company, 
and the resu'ts thereof. We set forth the prin- 
cipal facts concerning the condition of the uuder- 
lying companies on which that operation was 
based. But the s; ace at our disposal would not 
permit us to deal with the matter as fully as 
should be done. We therefore resume the dis- 
cussion, produce some further facts and present 
some additional conclusions drawn from a more 
detailed analysis of the official stateme ts which 
we then published, thus furnishing more con- 
clusive and convincing proof of the want of good 
faith on the part of everyone connected in any 
responsible way with the scheme. 

Let those interested in the exposure of what is 
a really typical Thomson- Houston transaction 
turn to page 8 of last week's issue and carefully 
examine a copy of the inventory of the property 
of the Winora Street Railway Company on 
November 1, 1892. We think that every one 
familiar with the details of making an inventory 
of manufacturing, electric lighting, electric rail- 
way companies, or other concerns in any line of 
business, will admit that the work of making that 
inventory was done Ly experts in that particu- 
lar line of work. Nothing posses-ing any value 
whatever appears to have been omitted, and 


things of even little value, as 
Three one-gallon jugs, 45 cents; 
Hammer chisel, 25 cents; 
Three old shovels, 73 cents; 
Office wall lamp, 75 cents; 
Two screwdrivers, FO cents; 
Coal scuttle, 50 cents; 


and other similar small items, were not allowed 
to escape the conscientious attention of the per- 
son or persons charged with the duty of making 
a list of all the tangible property of the company 
at that date. But particularly note that the sum 
total of all the tangible property is $88,902.22. 
Fix that fact in your mind, and remember that 
the original horse railway, capitalize d for $25,000, 
had been reorganized and financed by the 
Northwest Thomson- Houston Company, an off- 
shoot, a dependent, and, practically, only the 
selling agent of the Thomson-Houston Electric 
Company of Boston, both of these latter named 
companies guided by the same hand, their policy 
dict ted by the same mind, and that hand and 
that mind being those of the notorious O. A. 
Coffin, now, ard for some three years past, the 
president of the Generel Electric Company. It 
had then been electrically equipped, capitulized 
at $200,000, and the securitiestransfer:ed. After 
this trade all the tangible property possible to be 
rated together as an asset against the 3200. 000 
capitalization amounted to $88,902.22 according 
to the stutement of the company's own agent, 
thus leaving a deficiency of $116,097.78 between 
the inventory value of the tangible property at 
that date and the capital liabilit es. This inven- 
tory was taken by the agents of the Northwest 
General Electric Company, the successor of the 
Northwest Thomson-Houston Company, which 


had taken control of all the property owned by 
the Northwest Thomson-Houston Company, in- 
cluding the Winona City Railway, and which was 
now about to engage in a scheme for further in- 
creasing the capital liabilities of this latter com- 
pany, and for selling the stocks and bonds ro is- 
sued to the public. There can be no doubt, 
therefore, that the inventory value was as large 
as it was safe to make it. 

The above noted deficiency of $116,097.78 be- 
tween the capital liabilities and the official in- 
ventory value of the tangible property does not 
represent the actual total deficiency, for, as a 
matter of fact, the road had never paid its oper- 
ating expenses, was also unable to pay the inter- 
est on the $100,000 of bonds already issued, in- 
terest on notes, or to earn money enough to 
provide a fund for the necessary renewals and 
repairs to its bad rolling stock and equipment, 
or, in other words, to provide for avy deprevia- 
tion whatever, to say nothing of its inability to 
earn any dividends on its stock. Under 
these ciroumstances the deficit and the impair- 
ment of the capital stock were increasing con- 
stantly, and the company wasonly kept afloat by 
money raised on its own notes, negotiated at 
usurious rates of interest by the Northwest 
Thomson-Houston Company, and later by the 
Northwest General Electric Company. 

It must be further borne in mind that the in- 
ventory v lues given were made at a time when 
the property of the company was about to pass 
into the hands of a new corporation, and every 
experienced person knows that at such a time 
the inventory values are not likely to be made 
too low. That the inventory values in this case 
were not not too low, but were in fact much too 
high, can be demonstrated by an examination of 
a few of the larger items. In the inventory the 
value of four miles of single track is given at 
$40,000, or $10,000 per mile. This is much too 
high a figure for track such as that at Winona, 
laid under the conditions met with in that local- 
ity. The roads in that section are dirt, and the 
soil was of a free loamy or sal dy nature, and no 
paving had to be done. The cost of material 
and labor was therefore small. The maximum 
cost of this track with pole lines and overhead 
equipment should not have exceeded $8,000 per 
mile, and could easily have been built for $7,000 
per mile. Taken at a fair maximum the track 
and its equipment of overhead construction 
would be therefore $82,000. The generator used 
in the- plant was of the old Thomson-Houston 
bipolar motor type known as D 62, and its rated 
capacity was 62 K. w. The list price of this ma- 
chine at that time was $5,000, but there was the 
usual customer’s discount of 40 per cent. off 
from list price. The ordinary selling price of 
such a generator, therefore, was $3,900 for a new 
machine; but such machines cost the Northwest . 
General Electric Company from $1,800 to $1,900, 
and where sharp competition existed they were 
sold at or very close to these figures. A fair 
p ice for a new machine at that time was 92, 200 
or $2,800, and certuinly this old machine was 
not worth any more. Closed cars then sold at from 
$800 to $900 each, the trucks costing about $250. 
New 15 E. P. motor equipments were then selling 
for $1,600 per car, making the total cost of a new 
closed car electrically equipped and ready to run 
$2,550 to $2,650. Open cars cost about $700, the 
cost of trucks, etc., being the same as on closed 
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cars. The cost of a new open car was therefore 
about $2,450. 

Comparing the inventory value with the most 
liberal valuation which should have been made, 
and one far above the prices which the material 
would have brought in the market, we have the 
following result, taking into consideration only 
four of the items mentioned in the inventory: 


Inventory Actual value Over- 

value. (if new). valuation. 
4 miles track.......... $40,000 $82,000 $8,000 
80 H. P. generator..... 3,500 2,500 1,000 
5 closed cars 18, 000 18,000 2,000 
2 open cars 5,000 4,900 100 
Over valuation on four item8.........sssesoessso. $11,100 


The same scaling down could be fairly, and 
justly should have been, applied throughout 
most of the inventory, and as a matter of fact the 
tangible property of the Winona City Railway 
Company on Nov. 1, 1892, was much nearer $50,- 
000 than $88,902. Its actual cost to the North- 
west Thomson- Houston Company when new was 
not over $45,000 or $50,000, and asa matter of 


fact an experienced agent of the Northwest Gen- 


eral Electric, who examined the plant just before 
the deal resulting in its absorption by the 
Winona General Electric Company, reported it 
to be worth not over $45,000 to $50,000. 

It may be argued, however, that the inventory 
of the actual tangible propetty of the company 
was not a correct index to the value of all of its 
assets because the franchises were not included 
in the inventory. In reply to such an argument 
we ask what was the value of the franchise of a 
corporation which was unable to earn enough to 
meet its operating expenses and was steadily 
falling in arrears on interest due on its bonds 
and floating debt, and with not a shadow of a 
prospect of such improvement in its condition 
as would even enable it to meet its fixed charges 
and operating expenses without considering 
interest on stock issued or reserve fund for 
depreciation ? 

Thus it is seen that the Winona City Railway 
Company, after being electrically equipped and 
run for over one year by the Thomson- Houston 
people, was bankrupt when the proposition to 
merge it into the Winona General Elec. rio Com- 
pany was first broached. It was wildly over- 
capitalized, and was ripe for a receiversbip. The 
only possible excuse for a furtber bond issue or 
& financial deal of any kind was that with the 
money so raised improvements could be made 
rendering it a paying property. No such hope 
existed. It is clear that the company lacked all 
the elements for possible success, 

That the gentlemen engineering this scheme 
to float worthless bonds could not be excused for 
ignorance on this point is made clear enough to 
any man of intelligence when the company’s own 
records are analyzed. 

The total income was $20,602.90. It was well 
understood even at that time that the operating 
expenses of a road averuged about 75 per cent. 
of the gross receipts, leaving 25 per cent. for de- 
preciation, interest and dividends. Hence, by 
taking one-fourth of the gross receipts of this 
road we would have only $5,000, which would 
be insufficient to pay even the interest on the 
bonds. 

The promoters had absolute knowledge of the 
situation in 1892. 

Just how hopeless the case of this property was 
is readily seen with slight calculation showing 
what the road needed to earn. 


The yearly xed charges were: 
Interest on bonds cece cccveeceeees $6,000. 0.) 


Interest on notes . 1. 200. 00 

Allowance for depreciation shouid have been 6 
per cent. on 8100, 00 ů90n nnn nese ecccc eens 6,000. C0 
Dividends on 2100, (00 stock at 6 per cent.......... 6, COO. 00 
$19,200.00 


Which 18 25 per cent. of what the road to be a 
sound property needed to earn per annum, or. 876, & 0. 00 
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Actual earnings Were........ccccecsscsaccscccscces 0, 602.90 
Or less than one-third of what they must have 
been to justify the capitalization of even 
$200,000. 
Deduct from the 819, 200, as above, the 86, Oo item 
for stock dividends, which it may be argued 


did not need to be paid, and we have $13,200.00 
Which is 25 per cent. of what the road needed to 
earn in order to exist at all, or................. 352,8. 0. 00 


About two and one-half times as much as the 
road did earn after it had been electrical) 


equipped. 

We trust we have made the case of the $200,- 
000 capitalization of the Winona Oity Railway 
and the quadrupled capitalization of the Winona 
General Electric Oompany clear enough. It 
would have been unwort!.y so much space were 
it not for the fact that it is typical of the plan of 
financing which has debased and bedeviled 
almost the entire electric railway business of the 
country, resulting in the bankruptcy of scores of 
roads, the loss of millions of invested money, 
and the killing of co.fidence in ele ctrical enter- 
prices of all kinds. 

The plan must be abandoned; those responsible 
for it must be driven out of the business before 
confidence can be restored; and with this end in 
view ELECTRICITY will continue to print the 
records of a score or more similar transactions, 
both in the West and in the East, mak ng the in- 
dictmeut of the guilty parties so strong that they 
cannot escape the penalty of their wrongdoings. 

Little wonder that the Winona General Elec- 
tric Company, unable to «arn interest on notes, 
confessed bankruptcy in less than two years after 
the great plan for raising the capitalization to 
$900,000 went into effect, or on Feb. 19, 1895, 
when Mr. Seward D. Livermore, of St. Paul, was 
appointed receiver. 


HOW THE MONEY WAS RAISED. 

When the Coffinesque plan of financing had 
been in operation only a short time, Mr. Ooffin 
conceived the idea of organizing a company es- 
pecially to handle the securities which his com- 
pany was takinz for apparatus. Accordingly 
the United Electric Securities Company was 
organized on Tuesday, May 20, 1890, under the 
laws of the State of Maine. At the time of or- 
ganization, James F. Meech was the temporary 
president and Alfred A, Glazier the treasurer. 

The capital of the company was fixed at 
$1,000,000, and the purpose of the company as 
outlined in the charter was to do a gencral 
banking and brokerage business in stocks, bonds 
and other securities and obligations. 

Another clause in the charter allows the com- 
pany to issue its own notes, bonds or obligations, 
to any amount authorizei by the board of di- 
rectors, under authority from the stockholders, 

OF the $1,000,000 capital, the sum of $700 was 
paid in in cash. 

At the outset this company was composed ex- 
clusively of the active managers and officers of 
the Thorason-Houston Electric Company. Mr. 
Ooffin himself was the real head of the enter- 
prise. 

The plan was for the Thomson-Houston Com- 
pany to exchange apparutus for bonds, taking 
the latter at 50 to 60, selling them to the Secur- 
ities Cumpany at 70 to 85. Then they were 
grouped together as underlying securities 
against which the United Electric Securities 
Company issued its own collateral trust bonds, 
15 to 80 years, bearing 5 per cent. interest, 
redeemable at 108, as the underlying securities 
were sold to the public. 

Without the conception of sone such scheme 
as this the Thomsou-Houston Company wou.d 
have gone into bankruptcy in 1890 with a treas- 
ury full of unsalable paper. This Securities 
Company is there ore worthy of attention as the 
bridge which carried Mr. Coffin over to his 
grander opportunities when the General Electric 
Company was formed. 
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A little etudy of the plan outlined above shows 
the peculiar ideas of business rectitude held by 
the Thomson- Houston management After their 
own company had made what was supposed to be 
a fair profit on apparatus they took the proceeds 
of the sales, went into the market with them as 
individuals (though under the name of an in. 
corporated company) to make a further profit of 
80 per eent., a profit which, if legitimate or 
actual, b longed to the Thomson- Houston stock. 
holders and to them only. 

Mr. C. A. Coffin and Mr. H. A. Pevear, at that 
time officers of the Thomson- Houston Electric 
Company, the former now president of the Gen. 
eral Electric Company, were and are now di- 
rec ors of the United Electric Secur.ties Com- 
pany. 

With the profits supposed to be in sight, with 
almost no investment in this Securfties Com- 
pany, is it any wonder that the managers of the 
Thomson-Houston Company soon acquired the 
habit of actually preferring bonds to cash 
when selling appara us, and that when a 
local company was forming and had se eral 
thou and dollars subscribed, they were told to 
keep their money — we don’t need moves; we 
will advance money for the cons'ruction wo k, 
sell you all the apparatus you want, and take all 
the bonds; only make the bond i sue large 
enough, and give us tl e bonds at 60”. 

The scheme was a deceptive one to local capi- 
talistes. Its workings in actual operation are 
becoming ony too evident after five years. 
How will it appear as the years roll on? How 
will it appear when the day of reckoning comes, 
when the railways and lighting plants with 
ruined credit need new equipment, and when 
the bonds finally become due? How long vill 
the evil effects of this system of raising money 
on worthless bonds remain to blight the entire 
electrical industry of this country ? 

The $100,000 of bonds of the Winona City 
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$1,000,000 COLLATERAL TRUST BONDS. 
FIFTH SERIES 
Yesued July 6, 1892. 
Statement of Sales of Underlying Bonds. 


Boston, Mass., August 1, 1894. 


Underlying Bonds. 


Sold 0 Date. 


Charleston T. H. E. Co. 880.000 

Citizens E. L. & P. Co. 21,000 | 2... ee 

City Elec. St. Ry Co. 100,000 

Detroit E. L. & P. o. 100,000 I 

Goldsboro E. L. & P. Co. . 15,000 J M MMmmMmwD 

Knox. S'r E. L. & P. Co. 29,000 $20,900 

Louisiana El. L’t Co. 8 . 140,000 | ..---.------ 

Manhattan El. L't o. . = 123,000 45,000) 

Memphis L’t & P. Co. 200.000 — 

North Shore Elec. Co. 22, 0o:;ũ 

Peoples E. L. & P. o. 69.00 )) - 

Silver Bow E. L. & P. Cor 150.000 160000 

St. Louis & Sub. Ry Co. . 200,000 300,000 

Winona City R’y Co. 100,000 | ...-.------- 
$1,290,000 $415,000 

Less sales to date . i 415,000 

Owned by the U. E. S. Co, $875,000 

Average Price, 87. a 

To retire outstanding Fives at 103, 

the remaining underlying Bonds | 
should be sold at 75.3. 
Receipts from sales to date $326,250.00 


Collateral Trust Fives re- 
deemed and cancelled \ $841,000, at a cost of 906,598.59 
Balance $19,721.41 


Railway Company formed a part of the under- 
lying bonds of the 5th series of $1,000,000 of col- 
lateral trust bonds issued and offered for sale by 
the aforesaid United Electric Securities Company 
July 6, 1892, as shown by the accompanying fac- 
simile copy of page 12 of a pamphlet issued by 
the United Electric Securities Company, bearing 
date August 1, 1894. 


JULY 24, 1895. 
THE COST OF STEAM POV II. - 


BT OHAS. B. EMERY, PH. D. 


Sectien -1..Previous articles of the writer on 
this subject dealt with the problem as it practi- 
cally presented itself at the several times. The 
first article in 1888 referred particularly to results 
which had been obtained in a number of typical 
eotton mills by the use of the ordinary condens- 
ing engines in vogue at the time. A more recent 
article iu 18981 discussed the question of the cost 
of steam power in 500 H. P. units or multiples 
of the same developed in different kinds of en- 
gines, including the more modern triple com- 
pound engines. The first paper was based 
on actual conditions, the second on assumed con- 
ditions, the best experimental results being con- 
sidered, but afterward modified by judgment so 
as to give a final result which would approximate 
the conditions of ordinary average working. In 
a later and more general article published in 
1895|| the method employed to increase experi- 
mental results to an approximately practical 
basis was outlined, but otherwise the inquiry 
was extended little or no further than before. 

Sec. 2, In connection with the proposed sup- 
ply of power in large units from Niagara Falls 
„nd other undertakings of a similar character, 
the question naturally arises: What would be 


the cost of steam power if also supplied in large 


units and generated with modern machinery of 
the most approved type? The question would 
be a simple one if it involved only the amount of 
coal consumed at a definite price and the labor 
required to handle the coal and attend to the 
machinery. It is very common to compare the 
value of two engines simply by the relative 
amount of coal consumed, assuming that other 
costs incident to the development of the same 
power will be the same in all cases. Even if the 
assumption be substantially correct it has a 
more important bearing on the results than ap · 
pears at first sight. The cost of coal is for 
ordinary engines of moderate size only about 
one-third of the total cost of steam power, so, if 
the otuer costs remain nearly constant, moderate 
savings in the cost of co] will not proportionally 
decrease the cost of the power. 

Sec. 3. In large plants operated nearly at full 
capacity, the best types of s:eam machinery can 
be profitably employed, the cost of superintend- 
ence will be reduced and tbe cost of labor re- 
quired. for operation materially d: creased. The 
decrease in labor depends largely on the size of 
steam unit it is found practicable to emp'oy. 
Trip'ecompound engines of 10,000 to 15,000 H. P. 
each are used quite successfully in our large 
ocean steamers, but it is considered that these 
units are altogether too large for the problem 
we are considering. 

Sec. 4. Any supply of power must be adapted 
to the na ure of the demand, which for most 
industrial operations is variable, and it is desir- 
‘able to make the steam unite of such size that 
one or more of the same can be grouped together 
to carry the load at any time without either over- 
loading or greatly underloading either of such 
units. In a large plant, upon which presumably 
many different manufactories depend for power, 
there should be a spare unit which can be used 
in case of accident and ordinarily employed in 
regular turn so that all the machinery can be 
kept in repair. 

Seo. 5. It will thus be seen that the size of the 
units is limited by the conditions above stated. 
If 20,000 m. P. as a maximum we e to be delivered, 
two units of 10,0.0 H. P. each would do the work, 
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but evidently the spare engine would require 
also to be 10,000 m. P. and this would involve too 
large an amount of capital in spare m-chinery. 
At Niagara Fal's four connected turb.nes and 
dynamos of 5,000 H. P. each are being erected in 
a preliminary plant so that only 15,000 E P. max- 
imum can be delivered if the principles above 
outlined are striotly carried out, though 
evidently contracts can be drawn to provide that 
the power may be stopped in case of accident, 
the same as in a private establishment, and 
thereby all the wheels and engines put in ser- 
vice at the same time, but it is probable that one 
unit will be practically kept in reserve and more 
units added as the demand warrants. With 
steam power there would be some advantages 
for a 20,000 m. P. plant in adopting a unit of 
2,500 KH. P., on which basis with one spare unit 
of this eize there would be nine such unite in all. 

There is an advantage in having all the engines 
alike, as the parts required for repairs are then 

duplicates of each other, the units can be more 
suitably arranged in he building and the labor 

better distributed. When it could be done w.th- 

oat too much detail, it would be desirable to 

couple together several engines o: 2,500 E. P. 

each, so that they would be capable also of inde- 

pendent operation. Another method would be 

to disregard absolute uniformity when so much 

power is to be delivered and have several dupli- 

cates of two different units, say one of 2,500 H. P. 

and another cf 5,000 H. P., which would either 

require the size of the spare engine to be in- 

creased, or that the other engines be slightly 

overworked in case of accident. For simplicity, 

however, all the costs will be assumed alike with 

either arrangement. 

Seo. 6. The average cost per m. P. when the 
load is variable is considerably greater than if 
the power be furnished continuously. Coal is 
wasted in building up the fires and in caring for 
them when not required, all supplies are in- 
creased from the necessity of starting new after 
every stoppage, and there is an important loss 
due to the interruption of the regular hours of 
labor. A sufficient force must be kept on hand 
at all times to provide for any demand and the 
watches of the men arranged in rome practical 
way RO as to proportion the labor to the work to 
be done as nearly as possible. 

Sec. 7. It 18 desirable at the outset, however, 
to atcerta'n what steam power will cost under 
the most advantageous conditions as to demand, 
and we therefore enbmit a preliminary estimate 
based on the assumption that 20, 000 H. P. can be 
sold for every hour in the year. The details of 
the estimate are discussed afterward. 

Seo. 8. 

TABLE I. 


Showing cost of steam power on basis of gen- 
erating 20,000 H. P. continuously 
“every hour in the year. 


Yearly cost of coal for 20,000 net H. P. oper- 
ated continuously every hour in the year, 
based on a consumption of 1.25 pounds of 
coal per indicated H. P. per hour (Sec. 10). 
Cost of coal assumed at one mill per 
pound, or $2.94 per ton. 

Sec. 12. Engine efficiency assumed at 
1. 92.8 per cent. (Sec. 11).. sarees iene 
2. Estimated cost of labor (Sec. 13). enaa ai 

Estimated cost of suppties and regular 
8. repairs (See. 14).. - 105,190 

Estimated interest, insurance, taxes and 
4. cost of renewals (Secs. 1£-16)............ 


Per cent. 
-of total 
cost. 
43.4 


100.0 
which divided by 20,000 gives the following : 

Cost of steam power per m. P. per year, 
on basis of 20,000 H. P. delivered every 

6. hour in the year.. 

Cost of steam power per K. P. > per "year 
on above basis, if 5 per cent. of the orig- 
inal cost of plant (Sec. 16) be charged for 
dividends, and $1.00 per m. P. added for 
general business expenses (Sec. 18), 


7. 37.84 + 8.60 + 1.0 . 31.94 


Cost of steam power per H. P. per year on 
above basis, if 10 per cent. of the orig - 
inal cost of plant (Sec. 16) be charged 
for dividends, and $1.00 per H. P. added 
for general business eee mnie 19), 
8 27.84 + 7.20 + 1.0 85.54 
Sec. 9. This cost is, for 1easons s which will be 
discussed later, lower than it is probable any 
plant can be operated under commercial condi- 
tions. This price is somewhat higher than those 
given in the papers previously mentioned, simply 
because operation is supposed to be continued 
every hour in the year. 


Sec. 10. The cost of coal above outlined is de- 
rived as follows: The best triple compound en- 
gines have developed a m. P. for a little less than 
12 pounds of water per E. P. per hour, and boil- 
ers have been constructed which at actual press- 
ure from actual temperature of feed evaporated 
10 pounds of water per pound of first quality 
coal. Both these results are uuder experimental 
conditions, but we must assume that in a large 
plant like this all details will be so well attended 
to that fair experimental results may be ob- 
tained all the time. We therefore assume that 
the power will be produced regularly for 14 
pounds of ooal per indicated horse-power per 
hour which would be obtained with engines re- 
quiring 124 pounds of feed-water per H. P. if the 
boilers evaporated 10 pounds of water per pound 
of coal, or if the boilers evaporated 9.6 pounds 
of water per pound of coal and the engines only 
required 12 pounds of water per H. P. per hour. 


Seo. 11. For permanent work of the kind 
assumed, engines of comparatively slow spee. 
should be selected, and although some of the 
work might be directly connected, part of it at 
least would necessarily be operated by some 
method of transmission. The frictional losses of 
the engines aud the more important features of 
transmission to the work done have been assumed 
at 7.69 per cent., so that the amount of coal per 
indicated horre-power above assumed must be 
increased by p to 2 ive the coal per net H. P. 


Seo. 12. The cost of coal per ton varies greatly 
in different parts of the country. The actual 
cost of mining bituminous coal is as low as 26 
cents per ton in some locations and the coal can 
be delivered on the cars at a good profit at 50 
cents perton. At deep mines the cost of min- 
ing is greater, but in all cases the principal cost 
of coal is the transportation, which has been 
reduced from time to time by increasing the size 
of the coal cars and the weight of the train and 
by reducing the grade in the direction of traffic, 
until it is credibly stated that coal. can be 
hauled on the main trunk lines, at a profit, for 
one half cent per ton per mile, thus adding only 
$0.50 per ton for each 100 miles of haul. The 
lateral roads with undulating grades cannot haul 
coal at as low a rate as this. There is, moreover, 
to be added the general selling expenses, so it 
has been assumed that along the lakes, although 
comparatively near coal mines, the best quality 
of coal will cost a little over $2 per ton if pur- 
chased in large quantities, though this price 
must |e increased on the seaboard fully 75 cents, 
and for ordinary consumers of course much 
more. The price upon which comparison has 
been made is one mill per pound or $2.24 per 
ton, to include the cost of delivery directly 
in front of the boilers. The cost in line 
1, Sec. 8, is derived simply by multiplying the 
net power, 20,000, by 14, the coal per indicated 
horse-power, adding r to allow for friction, and 
multiplying the result by 8,760, the number of 
hours in the year, and $0.001, the price per 
pound. The next item, that of labor, is made up 
as follows: 

Sec. 18. Without attempting to arrange 
watches it is assumed that on the average there 
would be required in such a station at all times— 
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One attendant for each 2,800 H. P. engine, or 8 
men in all, at 25 cents per hour $2.00 
14 firemen and 8 additional men at the same pay, 
to care for pumps, etc., and to keep the prem- 
ises clean; total, 17 men at 20 cents per hour... $8.40 


Total cost of labor per hour 5.40 


There would also be required a chief engineer, 
8 assistant engineers and some clerical help, 
which under the head of superintendence would 
cost, say $18,140 per year, or $1.50 per h-ur, 
making a total of $6.90 per hour. The total cost 
for labor and superintendence for one year of 
865 days, or 8,760 hours, at $6.90, is $60,444 as 
given in line 2 of Sec. 8. 

Sec. 14. The cost of supplies and repairs in 
connection with the boilers and large condens- 
ing engines in the cotton wills of Fall River 
proved upon investigation several years ago to 
be approximately ;5, of a mill per m. P. per hour. 
With the hope that this cost can be reduced in an 
immense plant of this kind the quantity in line 
8 has been extended on the basis that the cost 
will be only 0.6 mill. 

20,000 H. P. X 8760 hours X $0.0006 2105, 120, 
as written in line 8 of Sec. 8. 

Sec. 15. The above estimates oniy provide for 
regular repairs. Independent of this a certain 
percentage of the first cost should be put at in- 
terest every year to provide for renewals of the 
machinery and provision made also for paying 
taxes and insurance. Oalling these three 5 per 
cent. of the cost, and considering that a company 
which can build so large a plant can possibly 
borrow money at 5 per cent., 10 per cent. of the 
totul cost will be required for these several 
items. 

Sec. 16. The total cost of such a pl nt cannot 
. be determined accurately in advance. The pres- 
ent prices for steam machinery are very low, and 
it might be possible to buy engines of the best 
type with necessary boilers, 1eady for erection, 
for $80 perm. P. To this price, however, must be 
added the cost of the land upon which the plant 
is to be erected, the cost of founda ions, of 
erection of the buildings, of the chimney, the 
pipe connections, the general means of trans- 
mission and the multitude of minor details re- 
quired for fitting up such a place ready for use. 
The probable cost has been fixed at $64 per E. p. 
and as at least 3 surplus power will be put in the 
station there will be required a steam plant of 
32,500 H. P., which at $64 will cost complete 
$1,440,000, 10 per cent. of which as required 
above is written in line 4, Sec. 8. 

Sec. 17. Referring to line 6, Sec. 8, we find 
that the cost of steam power per E P. per year 
on the basis of 20,000 m. P. delivered every hour 
in the year ” is $27.34. The price at which this 
power cau be sold to consumers will depend upon 
the way the company furnishing tho power is 
organized. The interest on the cost is already 
provided for in line 4, so that the net cost given, 
viz. $27.34, would be that chargeable to power if 
the same company that built the works used the 
power, or if an association of individuals should 
build the plant and simply charge themselves 
with its cost. 

Sec. 18. If, however, a private company with 
ample means should build the plant on a cash 
basis and wish to sell power and realize a return 
of five per cent. on first cost, independent of in- 
terest on the money invested, the modified cost 
would be $27.84 plus 6 per cent. of $72 (Seo. 
16), viz. $8.60, to, which should be added, say, $1 
per H. P. for general business expenses, making 
the total charge $31.94, shown in line 7, Sec. 8, 
the same method being used in reference to sim- 
ilar lines in Tables II and III. 

Sec. 19. If, however, the promoters desired 10 
per cent. profit on original cost or a proportion- 
ally less percentage on stocks and bonds issued 
in excess of first cost, the modified cost per H. P. 


per year would be $27.84 plus 10 per cent. of 872 
(Sec. 16), viz., $7.20, to which adding $1 per E. P. 
as before for general expenses g.ves as the totul 
charge under these conditions $85.54, shown 
in line 8, Sec. 8, the method applying to Tables 
II and III as above explained. 

Sec. 20. We are now prepared to ascertain the 
variations in result which would be p. oduoed if 
the power were considered variable. For this 
purpose let us assume there wil: be so d: 

Daily H. P. Hours. 

1. 20, 000 H. P., 10 hours per dag 200, 000 

2. 12, 000 H. P., 10 hours per da . 120,000 

8. 8, 000 H. P., 4 hours per day..................-+ 20,000 

4. Total dally B. P. hournꝶ . q 864, 000 
which would probably be required on, say, 809 
working days in the year. 

5. Total m. P. hours, 309 days 105,060,000 

Theu if 5,000 nh. P. were required for the 
remaining 56 holidaysin the year: 

6 Total H. P. hours, 56 days of 24 hours, 

5.000 . 


6,729,000 


7. Total E. P. hours per year. 111, 780, 000 
Average E. P. per hour during the year: 
8. Previous result + 8.76000 oos 12,760 H. P. 


The average H. P. is therefo e 63.80 per cent. 
of the maximum. This percentage is f. equentiy 
termed the ‘‘ power factor,” and is rather higher 
than has been found in p.acti.al cases hereto- 
fore. An estimate of the cost en this basis will 
be given in advance as before and explained 
afterward. 


dec. 21. 
TABLE II. 


Showing the cost of steam power on basis of 
generating 20,000 H. P. maximum and an 
average of 12,760 H. H. ‘sor every day in the 
year. 


Per cent. 

of totai 

cost. 

1. Yearly cost of coal (Sec. 22)............... $157,644 87.3 

2 hstimated cost uf labor (dec. 2) . 47,653 11.3 
Ksiimated cost uf supplies auu reguiar 

8. repairs (Sec. 25).... 1... «. 78,584 17.4 
Est: mateu interest, inpsuracce, LAXES anu 

4. cost of rene wa 8 (ec. 26). 44.000 34.0 

5. ot... ceess C $422,880 100.0 
Which divided by 12,760, the average E. P. 

(sec. 20), gives the fol owing: 

Cost of sten power per E. P. per ) ear on 
basis of delivering 20,000 H.P. maximum 
and an Average of 12,760 B. P. fur every 

6. day lu che year.......... 6... cece nceoe nee $33.14 
Cost of steam power per H. P. per year Ou 
above bDusis if 5 per vent. of the original 
cost of plant be charged for dividends 
aud $1 per B. P. added for ge. eral ex- 

7. penses (Sc c. 18), 38.14 + 810 + 1.00 =... 37.74 
Cost of steam power per R. P. per ye ron 
above basis if 10 per cent. of the Orig- 
iual cost of plaut be charged ror divi- 
deuds and $1 per B. P. added for gevera: 

8. expenses (Sec. :9), 88.14 + 4.20 + 1.00 = 41.34 


Sec. 22. The cost of coai is made up as fol- 
lows: By reference to Sec. 20 it will be seen 
that 15,000 H. P. of boilers out: £ 20,000 must be 
shut down daily for periods varying withgthe de- 
mand, and it is considered that it will require an 
amount of coal equal at least to the average cou- 
sumption for one hour durivg regular operation 
tO maintain banked fires, overcome radiation, 
and bring the fires to average working coudition 
when they are sgain put in operation. Tue total 
daily H. P. hours in line 4, dec. 20, is tuerefore 
increased 15,000 and mutiplied by 809; the ho: se- 
power hours for the 56 he lidays, line 6. are then 
added to the same, the sum multiplied by 1.25 
pounds of coal per m. P and by one mill per 
pound and one-twelfth udded to the whole for 
oer ta which gives the result written n line 1, 

ec. 21. 

Sec. 28. The labor cannot be distributed ac- 
curately until the variations of loading are de- 
velopeu practically. On any definite basis, such 
as is assumed in Sec. 20, the watches could be 
arranged so that there would be little Joss of 
time, but in practice there would be a variation 
of load at the same hour on different days. For 
instance, with the electric ighting part of the 
load, the demand would vary with the weuther ; 
with the cable or electric raiircad port on of the 
load the demand would be greater on particular 
days and seasons, snd vary also somewhat with 
the weather, so to be provided for unexpecied 
demands there must be a surplus of lat.or. Such 
surplus will be assumed at 20 per cent. for the 14 
hours of reduced power per working day, shown 
in Sec. 20, lines 2 and 8, equivalent to labor 
for 28,000 H. P. bours per day, or 8,652,000 H. P. 
hours for 309 days. Adding only 10 per cent. 


for 56 holidays gives 6,720,000 X 1.1 = 7, 392,000 
H. P. bours. Auding botu to the total E. P. 
hours (Sec. 20), viz., 111,780.000, gives a total 
for the year of 127,824,00u H. P. boure, which at 
90. 00027 per H. P., easily derived from Sec. 13, 
gives : 

Cost of labor per eaaᷣ r. ccc eeee es $31, 12 
Cost of Su, eri. tendence per year, from Sec. 13... 13, 140 


Total for labor and superintendence per year 
written in line 2, Table 11, Sec. 12ꝑq ñ 47,6 2 


Sec. 24. The co t of labor and superin end- 
ence above is 100 X $47,652 — 60,444 = 75.83 
per cent. of that lequired for ſuli operation 
throughout the year, shown iu Sec. 8, although 
the average power developed is only 63.80 per 
cent. (Sec. 20). 

Sec. 25. Tue cost of supplies and regular re- 
pairs, line 4, will be somewhat greater propor- 
tionally than for continuous operati. n, and is 
estimated to be 70 per cent. of the similar costs 
given in Sec. 8, $105,120 X 0.70 = $73,584, which 
is written in line 3, Sec. 21. 

Sec. 26. Evidently the interest, insu: ance and 
taxes given in line 4, Sec. 8, are not muditied, 
and the percentage allowed for reuewals is 60 
smali as not tu materiajly affect the result, so the 
amount giveu in line 4, Sec. 8, is repeated in 
same line of Table II. 

Seo. 27. The presentation in Table II will 
give a fair idea of the prices it would be neces- 
sary o secure on installing a large steam plant 
to furvish power in various quantities to con- 
suwers on the premises, or to „ pparatus for 
transmitting power to the same, the costs of 
wh ch trausmission are nut included. The costs 
at which the power can be sold under certain 
specific condi.ions, as stated in lines 7 and 8, 
Sec. J, are the only features that directly in- 
terest consumers of puwer. 

Sec. 28. A large proportion of the power in 
manufacturing establishments is used only 10 
hours per day, so this investigation would not be 
complete if it did not include a presentation of 
the cost of steam power generated with large 
units for 10 hours per day. Such an estimate is 
made in Table III, the explanation of the stems 
PERE een afterward as heretofore. 

. 29. 


TABLE III. 


Showing the cost of steam power on the lasis of 
generating 20,000 H. P. continuously fer 10 
hours per day for 8.9 days in the year. 


Per cent. 
of total 
cost. 
1. Yearly cost of coal (Sec. 30) 892.0 6 0 0 
2. Estimated cost of labor (Sec. 14) 27,198 9.1 
Estimated cost of supplies and regular 
8. repairs (Sec. 3 q)) ee eee 8 oto 123 
Estimated tuterest, insurance, taxes and 
4. cost of renewal (Sec. 8 ꝶũ . 144.000 48.0 
5. lf! emda 5800. 234 100.0 


which divided by 20,000 gives the following: 
Cost of eteam power per h. p. per year on 
the basis of deliveri: g . 0, O00 H. P. con- 
tinuously for 10 hours per day for oy 
6. days in the year eee $15 17 
Cost of steam power per h. p. per year on 
above bas 8 if5 per cent. uf the original 
cost of plant be charged for dividends 
and 50.75 per h.p. added for general 
business expenses (ec 18), 10.17 + 3 60 
7. 18.77; 15.77 ＋ 0.7 cece ee cee 
Cost or steam power per h. p. per year on 
above basis 11 10 per cent. of the orig- 
inal cost of plant be char.ed for divi- 
dends, and $u.75 per h. p. added for gen- 
eral business expenses (Sec. 19), 15.17 
8. J 7.20 24.87 . 1 42.22.12 

Sec. 80. The yearly cost of coal, line l. above. 
is obtained by computing the coal for 11 bours 
per day, for reasous explained in Sec. 22 and 
making the calculations explained in the latter 
part of Sec. 12 for 809 X 11 = 3.399 hours in 
the year. 

Sec. 81. The labor would be occupied 30) 
working 95 and, say. one-half the holidays 
(Sec. 20). The cost of labor ior 337 days of 10 
hours or 3,370 hous, at : 5. 40 per hour (Sec. 13) 
= $18 198. Two assi-tant enginters could be 
dispensed with, compared with Sec. 13, thns 
reducivg the cost of superintendence to. sy, 
$9,00 / per year. The sum of these two quantities 
is written in line 2 of Table III. 

Sec.82. The cost of supplies and epai s is es i- 
mated at the rate of 0.6 mill per H. P. hour as per 
Sec. 14; 20,000 x 3,090 X $0.0006 = $38,080, as 
written in line 8, Jable III. 

Sec. 33. Tue amount written in line 4, Table 
III, is the same as for the two other cases. The 
cost of renewals should apparently be reduced, as 
the machinery operates less hours, but the per- 
centage allowed for renewals is very small and 
should be increased for the other cases rather 
than reduced for this. Moreover, renesals are 
made more frequently on account of new dis- 
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coveries or changes in busine 8 then irom the 
actual wearin: out of the appr. 7 

Sec. 34. The pric-s given in the lines 6, 7 and 
8 of Table III, Sec. 29, wiil best compare witu 
hose carried familia ly in the mind. ‘Lhe mini- 
mum cost derivable from the paper in Trans- 
actions for 1:98, „bove referred to, is for coal at 
$2.24 per ton and teu hours per day, $22.81 per 
H. P. per year. This should be compared with 
$18.77 in line 7 of Table III, as the prev.ous cal- 
cula:ions provided for 10 perce |. interest aud 
divideuds, as is provided in lines 4 and 7 jointly 
in Table III, but not for general business ex- 
peuses. The difference is $8.54 per H. P., Cor- 
responding to a saviug of 15.87 per cent. by gen- 
erating the power on the larger scale. 

Sec. 35. The quantities iu the previous paper 
above mentioned were augmented here and there 
so as by judgment to try and approximate the 
various losses incident to average practice, 
though insufficiently to show the results of such 
practice in some lucations. The prices herein 
given are as low asit would be safe to expect 
with very careful mauagement of a very large 
piant. The comparatively small difference in 
re-ult is due to the influence of the constant cost 
shown in line 4 of the several tables. lt forms 
26.8 per cent. of the total cost for 20,000 E. P. 
every hour iu the year (Table I, Sec. 8), 84 per 
oent. for variable power, 20,000 H. P. maximum, 
12,760 H. P. average day and night, and rises to 
48 per cent. for 20,000 m. P. during 10 hours of 
the ordinary working duys in a year. The cost 
of coal is respectively 48.4 per cent. 87.8 per 
cent. and 80.6 per cent. of the total cost for the 
same three conditions. The fixed charges also 
increase gre tly the cost of water power, as the 
writer has had occasion to call to the attention of 
parties engaged in these large hydraulic enter- 
prises. 

Sec. 36. It should be borne in mind that if 
water power or power derived from water be 
sold on a 24 hour basis, but can ouly be utilized 
during 10 hours per day, the cost of the water 
power direct or derived should be compared, 
not with the cost of steam power on a 24 hour 
basis in Tables I or II, but with that of steam 
power on 4 10 hour basis in Table LIT, 


Sec. 37. It should also be borne in mind that 
all these estimates provide for fixed expenses, 
such as interest, insurance, taxes and cost of 
renewal, and that in comparing the prices above 
given with the cost of water power, similar fixed 
expenses Should be added to the price of such 
power, based on the cost to consumer of install- 
ing the water power or the mechan'sm through 
which the power is derived. For instance, mau- 
ufacturers located on the canals of large water 
power companies necessarily build their own 
head and tail races and wheelpits and install the 
gates, screens, turbines and me ins of transmis- 
sion for utilizing the power. This when well 
done in many locations costsas much as to install 
a steam plant, so the fixed annual charges for 
this item alone would be $5.00 to $7.00 per H. P., 
which, together with cost of labor and supplies, 
must be added to the cost to be paid for the 
water power in order to compare with the cost of 
steam power as presented in the tables of the 
writer. 

Sec. 38. When power is electric:)ly transmit- 
ted, the consumer is generally required to pay 
for the electric motor, the general means of 
t ansmission theretrom and some incidentals. 
The cost of this work, together with the portion 
of the buildin z an'i even of the real estate ocou- 
pied should be considered in the same way as has 
be n done above, and at least10 per cent. of such 
cost, together with actual costs of labor und sup- 
plies, added to the tendered price of net power 
delivered, in order to compare the cost of power 
obtained in this way with the cost of steam 
power shown in the various papers of the writer, 
wh ch are written on the basis that a manufac- 
turer should receive a profit on the money ex- 
pende in plaut as well as that expended in his 
bus ness. If interest is left out in one case it 
should be in the other and it is already included 
in the tables. 

Sec. 39. The last co'umn of the several tables 
furnisbes a ready means of eliminating either of 
the items of cost desired. For instance, in Table 
III, which is on a 10-bour basis, we find in line 4 
that the estimated interest, taxes nd cost of 
renewal” is 48 per cent. of the total cost, whioh 
cost to tbe parties owning the power in such 
table $15.17 per year (lin- 6). The cost of steam 
power per H. P. per year from large units for 10 
hours per day, without considering the above 
items, is therefore only 0.52 X $15.17 = $7.89, 
which is the cost to be compared with the price 
of power from an external source when the 
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items above referred to are excluded in each case 
as they are in the popular discussion of the sub- 
ject. The similar cost from the estimate in the 
Transactions of American Institute of Electrical 
Engineers above referred to is $22.81 (Sec. 34) 
less (8.81 + 7.17) = 22.81 — 10.48 = $11.88, the 
difference being due principally to the assump- 
t on that the power is generated on a larger scale 
in the first case. 


ELECTRIC POWER IN FACTORIES AND 
MILLS*—ITI. 


BY F. B. OROCKER, V. M. BENEDIKT AND A. F, 
ORMSRBER. * 

The question of running machine tools by in- 
dividual motors or grouping a number of ma- 
chines together and driving them by one motor, 
does not seem to allow of a general solution. It 
wou d not be advisable, for example, to use the 
individual system w ere there are a number of 
small tools, each one of which requires only a 
small fraction of a horse - power. On the other 
hand, if we have a large tool that requires con- 
siderable power it would seem to be far more 
economical to run it by a single motor, usin: as 
little belting and shafting as possible. 

Many of the manufacturers of machinery are 
now supplying boring mills, punching presses, 
drill presses and other machine tools arranged 
to be driven by electric motors. In most cases 
all that is necessary isa shelf or bracket on the 
tool to support the motor anda gear wheel in 
place of the main pulley, unless a belt connection 
is preferable. A press or other tool having a 


‘large fly-wheel may be driven very conveniently 


by cntting teeth on the edge of the wheel which 
gear with a pinion on the motor shaft. 


ELECTRIC POWER IN THE NEW ENGLAND COTTON 
MILLS. 

The introduction of the electrio system of dis- 
tribution of power in the cotton industries of 
New England is now fairly begun. Although 
there are no large mills driven entirely by this 
system a number of them have an electric plant 
and certain sections of the mill are driven by 
motors. An electric plant was installed four or 
five years ago in the works of the Silver Spring 
Bleaching and Dyeing Company at Providence, 
R. I., bnt it was intended chiefiy for lighting. 
But motors were placed in the carpenter and re- 
pair shops and several other places until at pres- 
ent there are about 100 E. P. of motors installed 
in eight units. The generating plant con- 
sists of three 100 E. P. U. S. dyuamos belted to- 
gether from a countershaft which is driven by a 
Corliss engine. Two of the mach nes are 110-volt 
dynamos which are used for lighting and run- 
ning most of the motors at present. The third 
machine which has just been installed is a 500- 
volt Westinghouse power generator of the same 
type +s the lighting machines. There is only 
one machine at present connected to the 500-volt 
ciroul', a 3V H. P. motor which drives a centrifu- 
gal pump supplying a storage reservoir with 
water for use in the bleacheries. The electric 
plant in this mill is not of much importance yet, 
but ita chances for development are very bright 
since there are a number of machines now run 
by individual steam engines. These could be 
most advantageously replaced by electric motors 
as they are in some cases a great distance from 
the boilers, involving large losses from condensa- 
tion. 

A visit was made to the works of the Donnell 
Manufacturing Company, at Pawtucket, R. I., 
where a very fine electric plant bas recently 
been installed to drive the calico printing ma- 
chines. The problem of running this class of 
machinery by electric motors has been a very 
difficult one to solve, for the motor must be 


»A paper presented at the twelfth General Meeting of 
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capable of running at a number of different 
speeds and running constantly at any given speed 
with a variable load. In this case it has been 
solved by the use of a modification of the Leon- 

ard system of motor regulation. The outfit for 

each printing machine consists of a motor and a 

dynamo of the same size, the field rheostat of 

the dynamo being placed alongside the printing 

machine. The speed of the motor is thus 

changed by varying the voltage of the particular 

dynamo which supplies it with currents. 

The dynamo room contains eleven dynamos of 
the new moderate speed four-pole type, made 
by the General Electric Company. They are 
run bya Corliss engine through a system of belt- 
ing and ceiling countershafting. Six of these 
are 20 K. w. machines and four are 25K. w. The 
eleventh dynamo is a similar 20 x. w. machine 
used for exciting the fields of the other dynamos. 
The norma! potential is 250 volts, and is lowered 
in any particular dynamo when slower speed of 
the motor connected to that circuit is de- 
sired. This plant has been completed but a 
short time, and it was not possible to obtain any 
accurate figures showing the power used by the 
motors under various conditions of speed and 
load. Formerly the machines were run by in- 
dividual engines and much difficulty was ex- 
perienced in starting them, as the pressure of the 
printing rolls against the cloth is so greet. With 
electric motors this difficulty is overcome, as the 
motors will stand a very heavy overload for a short 
time, and the starting torque is very great. The 
great advantage of the electric system as here 
used is not so much in the saving of power as 
in the convenience to the workmen, and hence 
the increased production. 

The saving of power, however, is quite con- 
siderable as in the old system steam was piped 
several hundred feet to the small individual en- 
gines, which were necessarily inefficient under 
the best conditions, and added to this the engines 
were run part of the time with partly closed 
throttle, still further decreasing the efficiency. 
With the present system the attendant at the 
machine may quickly vary the speed any amount 
by turning the rheostat near the machine. 

Although this plant has been in operation only 
a short time, it is claimed by those in control 
that the production is materially increased. In a 
paper by Mr. S. B. Paine in Power, June, 1895, 
he states that the increase in the production 
amounted to more than 25 per cent. and that the 
quantity of seconds“ (inferior product) was 
also considerably reduced. 

This is very important as the men in charge of 
printing macbines are skilled workmen of the 
higher order and a small saving of wages for a 
given production is of more value than a con- 
siderable saving of power. 

A visit to Balticand Taftville was also made to 
see the practical working of the well-known 
power transmission plant between these places, 
At Taftville, wherethe Ponemah mills are located, 
there is not sufficient water power to drive all 
the machinery, so an electric plant was installed 
at Baltic, 44 miles up the river, where a dam bad 
been built giving an available head of 84 feet. 
The wheels are horizontal balanced turbines, 
two of them being rated at 800 m. P. each, while 
the third one is rated at 800 m. P. The wheels 
are belted to a long line shaft, which is in turn 
belted to thedynamos, The generators, of which 
there are two, are placed in a separate room. 
They are of the three-phase General Electric 
type and are capable of supplying 250 £. w. at 
2,400 volts. They have ten poles and run at 600 
R. P. M., giving a frequency of 50 cycles per 
second. The field is excited by a 8 k. w. bipolar 
dynamo belted from the generator shaft. The 
power is transmitted to Taftville by a well con- 
structed pole line. The motors are located in 
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the basement of the Ponemah mill near the en- 
‘gines which they replace. They are belted to 
pulleys which are vonnected to their respective 
shafts by friction clutches in order to enable the 
motors to be started without load, as they are of 
the synchronous type. The motors are identical 
with dynamos except in having an induction 
winding of heavy bars sunk in the pole-pieces, 
to cause them to be self-starting. In starting the 
motors, the switch in the induction circuit is 
closed and then the line is connected to the arm- 
ature, causing it to start asan induction motor, 
without a very great torque, however. When 
the motor has nearly reached full speed the field 
is excited and it will speed up until it falls into 
step and then the induction switch is opened. 
This method of starting has two advantages: 
first, no auxiliary motor is needed; second, no 
device is required to tell when the motor is in 
synchronism with the generator. 

One of these motors drives 1.200 looms requir- 
ing an expenditure of about 155 m. P. The other 
drives 500 looms and also the railway generatore 
for the Norwich Electric Railway Company. The 
introduction of this plant has enabled the com- 
pany to concentrate all its power for use in one 
mill, tending to decrease the cost of production, 
diminishing transportation charges and avoiding 
the use of any coal for steam power. 

CONCLUSIONS. 


First Cost.—Practically the only objection 
which can be urged against the electric system is 
the fact that the first cost of installation is greater 
than with ordinary belting and shafting, but even 
this is questionable since the authors know of 
cases in which the estimated total cost of install- 
ing tke necessary belting and shafting was 
actually greater than the equivalent electric 
motor outfit. The electric system would be 
cheaper, for example, in the case of very long or 
scattered buildings or those containing many 
stories or rooms, in any of which cases the belting 
and shafting required would be very complicated 
and expensive. The use of belting and shafting re- 
quires a much stronger and more expensive roof 
or ceiling than the electric system. 

Saving of Power.—It might seem that the 
electric system would actually consume more 
power than the ordinary plan since it involves 
two transformations of energy. In most cases, 
however, if the power has to be distributed toa 
number of machines, particularly if they are 
located at any distance from the engine, the loss 
of power is less with electric transmission. This 
is explaiued by the high efficiency of the dynamo 
and motor compared with the low efficien: y of 
belt transmission as ordinarily pract sed, involv- 
ing as it often does very imperfect alignment and 
lubrication of theshafting. Perhaps the greatest 
saving, however, of the electric system is due to 
the fact that the consumption of energy entirely 
ceases when the tool stops. This stoppage in the 
case of the busiest tools amounts to at least 25 
per cent. of the nominal working hours through- 
out the year, and with large or special tools which 
are not used so steadily the stoppage is often as 
high as 50 to 75 per cent., since there are many 
whole days when they are not used at all. 

Idleness due to strikes as well as to slack times 
must also be considered and would usually 
amount to quite a large percentage in ten years, 
for example, This assumes, of course, that a 
portion of the shop is running, which is usually 
the case even under such conditions. In short, 
with the mechanical system there is an enormous 
amount of shafting, idle pulleys and belting 
which runs for long periods of t:me doing little 
or no useful work but consuming con-iderable 
power, 

Wherever e'ectric motors can be substituted 
for a number of small engines scattered about, 
the saving in power is very great, not ‘only 


because of the low efficiency of smal] steam 
engines, but also by the avoidance of con- 
deosaticn in long steam pipes. 

Increased Output. This is, perhaps, the meat 


important advantage gained by the electric 


system since after all the cost of power is a vary 
small item, being, according to Mr. Richmoad* 
only about 1 per cent. of the wages paid in 
average machine shop practice. 

This increased output is secured by greater 
eonvenience and promptness in starting and 
stopping as well asin regulating the speed of the 
machinery. The workman can, for example, 
temporarily increase the pee wimm the can- 
ditions are favorable, thereby saving consider- 
able time. 

Fleribility.—The great convenience of moving 
the tools and placing them in any desired pos- 
ition is another great advantage of the new 
system. The great adaptability of this system is 
particularly well shown in the case of a factory 
which was almost completely destroyed by fire, 
nevertheless a few uninjured tools in a remote 
end of the bu Iding were operated successfully 
by means of electric motors within two days 
after the fire. 

Speed Regulation.— The ordinary type o 
motor used in factories is the plain shunt wound 
machine fed with constant potential current. 
The motor is started and varied in speed by 
meaus of a rheostat in the armature circuit. This 
simple arrangement answers very well in most 
cases, but for variable speed between wide limits 
& series wound motor controlled by a rheostat as 
in railway practice may be preferable. In other 
cases some special method of regulation, such as 
the Leonard system, or the boost and retard” 
plan may be adopted. 

In concluding, the authors wish to express 
their sincerest thanks to the various companies 
for the courtesy shown by them and for the kind 
assistance which they rendered during the tests. 


Multiple Current Dynamos. 


BY RANKIN KENNEDY. 


This long neglected class of dynamo seems at 
last to have met with that favor to which its 
merits entitle it. No particular description or 
notice having hitherto been given of a dynamo 
of this kind built on up-to-date lines of e'ectrical 
engineering, the author hopes that the following 
description of his own design will be of interest. 

In most isolated electrical plants in mills, fac- 
tories, mines, shipbuilding yards, railway sta- 
tions, eto., we find arc lamps, motors, and incan- 
descent lamps, and if the installation is of any 
magnitude, it very soon becomes apparent that 
the common constant pressure 110-volt dynamos 
alone are not sufficient for the work being car- 
ried out with efficiency and at reasonable cost. 
Then it is found desirable to run the arc lamps 
in series, and also to run the motorsat a pressure 
of between 400 and 500 volts, while the lamp 
pressure is limited to 230 volts at the present 
moment, and quite recently were limited to 120 


volts. 
The consequence of this is that different ma- 


chines are required for the different purposes, 
and the expenses of first cost and maintenance 
are thereby greatly increased. 

I cannot do better than quote Mr. W. Lang- 
don in his paper on The Employment of Elec- 
tric Light for Railway Purposes,” read before 
the I. E. E. on March 28: 

A further advance is to be looked for in the 
unification of the class of generator. At the 
present moment it is necessary, where series arc 
and incandescent lighting has to be provided, to 
lay down independent power and independent 
machines for each, or to drive the aro lights from 
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alternating or transformed alternating currents. 
To drive arc lights on the series-paralle)] system 
for any material distance from the generating 
pant would entail so large an outlay in cables as 
to strongly militate against ite adoption for such 
small plants as railway oompanies require. It 
would appear that whet is needed is a generator 
the energy derived from which may be applied 
alike to incandescent lighting, arc lighting, or 
motive power—for the latter is an application 
which will have to be provided for. Is this to 
be most ecomogateaiiy and most successfully met 
by an alternator or by a direct current machine? 
Are we to look for Lelp in this direction from 
‘rectified’ currents? Ifa syatem having for its 
basis one common generator can be established 
without too great a sacrifice in efficiency, smal] 
installations, such as would be of great service to 
railway companies in many busy centers, could 
then be brought within a more economical oom- 
pass than is now the case. Three units—one for 
the light load, another for the full load, and a 
third of similar capacity as spare—would prob- 
ably meet the reqiirements of every depot, 
whereas at present spare units for both are and 
incandescent work are necessary. 

„For instance, at Birmingham (Lawley street), 


the plant, when all is complete, will consist of 
six 50-light arc lighting machines and two incan- 
descent machines. Now, if all this could be met 
by three generators—one for the light load, arcs 
and incandescents combined, another for the 
full load, and a third as spare—the engine and 
dynamo space would be largely reduced, the 
labor and repairs correspondingly lessened.” 

These are the expressions of an engineer who 
has had, perbaps, more experience in working 
isolated plants than any other man. 

For municipal plants this class of machine also 
has advantages, but as it generally takes about 
10 years’ education to reach the point at which 
municipal engineers open their eyes to improve- 
ments, we cannot just yet expect the adoption of 
this class of machine in these plants; neverthe- 
less, it can be recommended to their notice as a 
means of working high pressure and continuous 
currents without complicated plants. The dis- 
tribution system could thereby be worked at 200 
or 280 volts, and the transmission feeders or 
outer mains at 460 volts. 

The miserable performance of many of the 
municipal plants would be infinitely improved in 
the matter of constant pressure and freedom 
from sudden drops when current is turned on to 

motors and large installations, while the carry- 
ing capacity of the copper mains would be quad- 
rupled. 

Of course all this can be done by coupling tuo 
ordinary dynamos in series - quite true; but it 
requires no arguments to prove that if it can be 
done with one dynamo the improvement wil] be 
great. The orthodox fashion of coupling two 
dynamos in series for three-wire working seems 
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to be deeply rooted in the AU O the Sn wineers 
about central stations, but there bas never been 
a satisfactory explanation given a8 to why this 
practica cannot be improved upon, nor any 
rational account of its advantages. 

The multiple current dynamo was first con- 
structed and patented by the author in 1882, 
Specification No. 1,640, but it has never been 
fully understood until now when the progress of 
electric power renders such a machine a neces- 
sity; hence others have now come forward with 
similar plans to meet the want and claim it asa 
novelty. 

If we take a four polar dynamo, and instead of 
making the poles alternating N, 8, N, S, make 
two upper ones N, N, and the lower ones 8, 8, it 
immediately becomes amultiple current dynamo, 
and we can take a ourrent at 460 volts from one 
pair of brushes, and another at 230 volts from 
the second pair, or 120 and 240 volts may be so 
obtained. 

Referring to the Figure, the brushes 1 and 2 
supply pressure at the full volts, say 460, and 
between the brushes 1 and 2 and the brushes 8 
and 4 a pressure of 280 volts is obtained; the 
brushes 1 and 2 are connected to the outer mains 
of the three-wire system, while both 8 and 4 are 
connected to the third or middle wire. 

The brushes 8 and 4 set up no disturbance 
whatever in the field, and are sparkless so long 
as the load on each side of the system is fairly 
balanced. 

Similarly a five-wire system can be formed by 
having three pairs of poles and five sets of 
brushe:. 

The coils sweeping across the -ap between the 
similar poles, N, N, or S, S, are not generating 
E. M. F., the brushes 8 and 4 donot therefore 
cause any trouble by their short-cirouiting these 
coils, and there is neither any polarity nor mag- 
netic distortion of the field caused by the current 
entering or leaving the brushes 3 and 4. 

Such a machine built to the designs of ex- 
perienced and skilled electrical engineers meets 
the requirements of Mr. Langdon in his ideal 
railway plant. It also fills the want at collieries, 
mines, factories, mills, ete., for a machine capa- 
ble of running incandescents, arcs and motors, 
simultaneously, with the highest efficiency and 
at the lowest possible cost and maintenance. 


Prize Essay on Heaters. 

The German Hygienic Association, says the 
Gas World, offers a prize of £225 for a research 
essay on the heat given out by heaters. The 
programme is: ‘‘The heat given out in heating 
in: tallations by heaters in their various forms 
and modes of use is to be ascert:ined. The in- 
vestigations are to be described in detail in 
respect to the arrangement of the heaters, the 
nature of the heating agents, and the observations 
made; and they are to be illustrated by drawiugs. 
The heating values obtained are to be stated in 
units of heat given off per hour per unit of sur- 
face. In thecaseof heat given out to air, the in- 
vestigations mast be conducted with currents of 
air at speeds as different as possible. The heat- 
ers are to be cescribed in detail as regards form 


ancmeasurement, and the relation of their heat- 
ing efficiency to their weight is also to be ascer- 
tained.” Essays to be written in German, with 
a motto and sealed envelope, and sent to Prof. 
Konred Hartmann. Charlottenburg, Fasanen- 
strasge, 18, before July 1, 1896. The essay will 
remain the property of the successful competitor, 
but he must publish it within six months, and 

ive the prize offerers 200 copies gratuitously. 

e prize may be divided or withheld. 


Philadelphia’s largest trolley party made a 
round of the suburban roads in fifty cars one 
evening last week. Nearly every car carried 
musicians, and several brass bands were in the 
outfit. 


Monocyclic Patents in Doubt. 


Is THE STEINMETZ SYSTEM A COPY 
OF A GEREAN BEIGE? 


Notes on the So-Called ? Sputeum.* . 


BY HANS GOERGES, 


The article in No. 23 of the Electrotechnische | 


Zetlschrift prompts me to make a few remarks 
concerning the so-called monocyclic system, on 
account of the references that were made in that 
article to the installation at the Dresden railway 
station. 

The author of that article sees the leading 
thought of Steinmetz's system in: A multi- 
phase system of distribution, in which the 
energy for the lighting service is taken from two 
main conductors, while for the motor service 
these two conductors and a third auxiliary con- 
ductor is used.” 

This system does not only “resemble” the 
Dresden system, but it is absolutely the same. 
This system of distribution was offered to the 
firm of Siemens & Halske by the constructor of 
the installation, Prof. Dr. Ulbricht, in the latter 
part of 1892. Siemens & Halske made at once 
experiments in their factory which demon- 
strated the practicability of this system and they 
concluded its application for the Dresden plant. 

The Dresden plant, which was described in the 
Electrotechnische Zeitschrift in 1898, oom- 
menced operations in April, 1894, with two dy- 
namos of 800 m. P. each. This it will be noted 
was about the time of the first applications of 
the Steinmetz patents. In the meantime the in- 
stallation has been increased to four dynamos of 
800 m. P. each, and is operating at present about 
200 arc lamps, 800 incandescent lamps and 44 
motors of 180 aggregate m. P. Only that part of 
the system which furnishes energy for the light- 
ing circuit is regulated for pressure. 

When this installation was first considered, a 
proposition was also made to use multiphase dy- 
namos and multiphase transformers fur the 
power service and alternating current machines 
and alternating transformers for the lighting 
service, and connect these in multiple. Experi- 
ments proved that such an arrangement is en- 
tirely feasible and practicable. In consideration 
of the large power service, however, and the 
large reserve power, all dynamos and transform- 
ers were built for the multiphase current. . 

The plan and system of distribution of the 
Dresden plant were described in 1898 in No. 28 
of the Electrotechnische Zeitschrift, or in 
other words, nine months prior to the applica- 
tion of the first Steinmetz patents. In the arti- 
cle referred to, it is stated that the question was 
raised whether it would not be advantageous to 
use for the lighting the ordinary alternating 
current and add to it a second phase for the mo- 
tor service. It will be observed that we have 
here the very idea expressed in a general form. 
We also find in this article a diagram of the 
system. The Dresden plant was furthermore 
familiar to a number of technical men who 
visited this plant on occasion of the annual 
meeting of the Association of German Electrical 
Engineers in June, 1894. 

Therefore I wish to emphasize again that 
the idea was practically executed in a large 
plant in Germany, and had been described nine 
months prior to the date of the first American 
patent application of Mr. Steinmetz. The idea 
is therefore of German origin and its priority 
belongs to Prof. Ulbricht, in Dresden. I make 
this remark without any intention on my part to 
reflect on the originality of the work of Mr. 
Steinmetz. 

“*a detract from the ‘‘Electrotechnische Zeitschrift,” June 
27, 1806. 


THE EFFICIENCY OF BOILERS." 


BY F. W. DEAN. 


There is no common matter about which there 
are fewer acourate and scientific ideas than about 
Dale, their actual performance, the reasons 
therefor, the proper criterion by which to judge 
of their performauce, and the economical merit 
of aboi'er. There is also, in the mindsof many 
who ought to know, no idea of the limitationa of 
boiler evaporations nor of tbe magnitude or 
nature of boiler losses. Extraordinary, if not 
impossible, guarantees are made, and evidently 
only for the purpose of securing contracts and 
trusting to good fortune to escape a penalty. 
Such guarantees produce injary to other boiler- 
makers, mislead the consumer, later causing 
him, when he finds out the impossibility of the 
guarantee, a great deal of annoyance, if not ex- 
pense, and are in fact immoral. 

It is not uncommon to use a particularly rich 
quality of coal on a boiler trial, and to use tbe 
result, which is wonderfully good, in advertising 
the boiler, and thus to deceive the public. Any 
coal-dealer, probably, will furnish a picked lot of 
coal for tests, and will send it sealed in a box 
car to the place of consumption. Nobody feels 
the advantage more than the writer of having a 
standard coal of uniform quality for boiler trials 
in this country, as they have hand-p cked 
Nixon’s navigation coal in England, but there 
could scarcely be anything more misleading than 
results tometimes published. A poor boiler 
tested with good coal may give a greater evapo- 
ration than a good boiler with poor coal. 

Results may be vitiated for comparison by 
drying samples of coal, for moisture allowance, 
different lengths of time. Sometimes the sample 
is dried twenty-four hours, and thus is favorable 
to the boiler, while other samples may be dried 
six or eight hour. In order to do away with 
this difficulty I recommend that a well-selected 
sample, weighing six or eight pounds, be dried 
six hours in a clean pau placed in the boiler flue. 
This sample should be weighed with a scale which 
is accurate to quarter-ounces. 

Considerations of this kind lead to the inquiry 
How can a boiler trial be reported so as to show 
the true value of the boiler as a generator of the 
possible heat in the fuel and as an absorber of 
the heat generated, independent of the quality of 
the fuel? The reply to this question is that its 
‘¢ efficiency ” must be determined and i eported. 
The definition of efficiency” is as follows: 
„Th efficiency of a boiler is the ratio between 
the total heat which avy given coal can generate 
by complete combustion, and tbat part of it 
which is absorbed by the water and steam heated 
and generated.“ 

The next question is: How can dealers be 
made to base their guarantees upon efficiency, 
and how can purchasers be made to understand 
the meaning of efficiency? The answer is: 
Through the efforts of this Society. 

This naturally leads to a discussion of the re- 
port by a committee of and to this Society, reo- 
ommendiog a standard method of making and 
reporting boiler trials, as printed in Volume VI 
of the Transactions.“ 

That report is emphatic in expressing the de- 
sirability of a standard method, and particularly 
of the importance of expressing the value of the 
boiler. On page 259 the report tays: T e 
scheme must also be so complete that, if care- 
fully and exactly followed, the pr: cise value of 
the boiler may be ascertained with certainty.” 
Yet after this the word ‘ efficiency” is scar. ely 
Abstract of “ A Criticiam of the Soctety’s Standard 
Code of Reporting Boller Trials,” presented at the Detroit 
meeting of the American Society of Mechanical Engineers. 
From The Engineering Record.” 


t“ Report of a Committee on a Standard Method of 
1 Oller Trials.“ Transactions,“ Volume VI, p. 266, 
0. i 
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mentioned, much less recommended, as a 
measure of value, thus wholly missing the point. 
Wherever used, it is in the most g. neral sense. 
In one di-cuss on it appears with its proper sig- 
nification. 

The report recommends, on pages 262-263, that 
its standards of power and economy be respect- 
ively the ‘‘commercial horse- power“ and unit 
of e.aporation,” both of which are explained. It 
then says, page 268, tbat the relative ec »omy of 
boilers is expressed by the number of units of 
evaporation obtained by a pound of combusti- 
ble. Nothing could be farther from the truth. 
In fact this conveys only the roughest idea of 
the relative «conomy of boilers, and takes no ac- 
count of the fact that combustible, as well as 
coal, varies in beat value per pound. In a recent 
case that came under the writer’s notice a pound 
of combastible contained 14,177 units of heat, 
and another 15,398. The latter is 8.6 per cent. 
greater than the former, and therefore ought to 
evaporate at least 8.6 per cent. more water from 
and at 212 degrees. If the evaporations per 
pound of combustible in the two boilers using 
these coals had been equal, according to onr 
Society’s code they would have been equally 
good boilers. It is evident, however, tbat they 
would have b en far from equally good. In one 
oase the evaporation was 11.85 pounds on this 
basis, while with the better coal in the same 
boiler it would have been 11.85 X 1.086 = 12.87, 
thus changing it from a fairly good to a remark- 
ably good boiler. The boiler using the better 
coal gave a better result tha» it is in general en- 
titled to, and ha apparently misled both its de- 
signer and builder, as well as he public, while if 
its merits bad been judged by its efficiency it 
would have taken its proper place as a gen- 
erator. 

Nextt. be considered is. How can the eff- 
ciency be determined? This is determined by 
knowing the number of units of heat that a 
pound of coal and a pound of combustible will 
give out when burning under perfect condi ions, 
and the numb-r of heat units that the water 
evaporated hus received. In doing this the heat 
that goes up chimney should not be deducted 
from the possible heat of the coal, as is some- 
times done, for different boilers allow different 
amountstoec pe. It should be the function of 
a boil r to reduce this heat as much as is eonsist- 
eut with the temp rature of the steam. 

There are two methods of obtaining the heat 
value of the coal, oue by burning a representa- 
tive sample ins me kind of oxygen oalorimeter, 
and the other is to a alyze the coal aud equate 
the elements with their heat values. The oxygen 
calorimeter is generally preferred, but as it is 
considered to be the better the nearer its result 
comes to that computed from he analysis, the 
writer pre‘ers to use the analysis and thus avoid 
the imperfecticns of the calorimeter. As most 
engiueers will wish t> have their coal analyzed, 
it s best to use th s for beat valu- and avoid the 


expense of a calorimeter determination. This is 
a point, however, that the Society must deter- 
mine. 

Our stand rd method recommends coal anal- 
ysis, but is silent as to what use is to be made of 
it. Neither does it mention the oxygen calori- 
meter nor dvesit speak of computing the heat 
value of the coal from the analysis. 

Havivg now called attention tothe defects of 
the standard method of making trials and judg- 
i gof the value o' boilers, I wish to add that 
wh rever there is an economiz:-r a boiler trial 
should in general include a determination of the 
effect of the economizer. These devices are now 
very common, and in many c:ses have sufficient 
heat to work upon to convert « wasteful plant 
iuto an economical one. 


DISscussIoNn. 
The discussion of Mr. F. W. Dean’s paper on 
The Efficiency of Boilers” was opened by 
Mr. George H. Barrus, who expressed bimself 


as being in sympathy with Dr. Dean’s recom- 
mendations, and be thought the committee 
should make spe: ial study to recommend a stand- 
ard form of caloriu.eter tests of coal. He strong- 
ly believed in a calorimeier rather than a chem1- 
cal analysis of coal for the :eas.n that the work 
would have to be intrusted to a chemist, while 
the engineer should be r:spousib.e for the test 
irom first to last, »nd he canuot, as a rule, satisfy 
himself :egardiug the chemical determinations so 
as to be able to vouch for them himself. On the 
other hand he thought the calorimeter test quite 
as simple as the boi.er test itself. 

Prof. J. E. Denton sent in a written discus- 
sion, which was read by Secretary Hutton, in 
which a method was described for comparing the 
heat values of different coals a obtained by an 
oxyg n calorimeter with the heat obtained by 
burning the cou] under a boiler. Prof. Denton 
believed that tue method employ: d by Mr. Dean, 
to determine the efficiency based upon combus- 
tion, would be correct only when the percentage 
of ash by the analysis was the same as the per- 
ceniage of asu under the boiler, which in gen- 
eral was not the case. He thonght it well to 
consider the evaporation per pound of coal, as 
ths efficie . of the grate then entered into the 
result. 

Prof. Jacobus began the oral discus-ion by 
taking exception to Mr. Deau's p opusition to 
base the efficiency of a boiler un the poun t of 
combustible, and he thougbt th t if the boiler 
performance was based upon efficiency a specific 
method should be proposed in regard to what 
sho ld be done to determi: e the latent heat of 
the moisture in the products of combustion due 
to the hydrogen in the c al He thought it 
better to determine the heating value of coal 
from a caloriu eter than by chemical analysis, 
because of the uncertainty of the composition of 
tue volatile ma ter. and did not believe in chang- 
ing be commercial horse power from 34 to 85 
pounds cu the gronnd that there were mauy tests 
that were figured upon that busis and constantly 
referred to. 

Mr. William H. Bryan, of St. Louis, objected 
to drying a sample of coal under u high tempera- 
ture for so long a per od us six hours, as he 
thought it would drive off some of the character- 
istic mois u e in the coal. He thought it best to 
have chemists wake a coal analysis, but instead 
of chang ng 34$ pounds to 35, thought it ought 
to be lowered so as to correspond witu the lower 
steam consumptious of the present day. 

Prof. R C. Carpenter thought a chemical 
a inlys s of little use for bitumiuous coals, as you 
do not. k now the compos tion of the volatile mat- 
ter, and itis impos ible for this reason to obtain 
a reliable result. He believed in oanging the 
standard as : egards efficie cy of b »lers, but not 
as to commer: ia) horse power. 

Mr. George I. Rockwoo | tuought that the So- 
ciety was gettin: away from what was want d. 
ipasmuch as he thought it more tv the purpose 
of boiler manufacturers tban users to have 
boilers tested in this refined m»nner. He 
thought the evaporation per pound of coal, 
which was t! e vital point to the user, of more 
importance than u refined effici: ucy test. 


Mr. R. W. Hunt was inclined to side with Mr. 
Rockwood and thought the term combustible de- 
cidedly elastic, inasmuch us a considerable amount 
of nnconsumed coal might go through the grate 
and thus raise the efficiency of the boiler. He 
thought that the co nmittee should look into the 
question of starting and stopping tests, and he 
expressed his pr ference for the running start 
instead of hauling the fires. He believed the re- 
sults of a test shuld be worded with a view of 
making steam with the | ast money instead of 
the highest effc ency. 

Mr. J. C. P att thought the duration of a test 
should be consi: ered. 

Col. E D. Meie: then read a communication 
from Prof. Potter. of St. Lonis, who objected 
to drying a sample of coal in a temperature high- 
er than 220 degre: s on the ground tb t the coal 
would lose all of its accidental and part of it. 
characteristi- moisture, an if the coal was finely 
divided he thonght th t it would also l se quite 
a little of its volatile matter. He thought that 
some coal of good quality should be adopted as a 
atandard for each section of t e country. Col. 
Meier sid he also objected to the use of the 
term combustible.“ and that engineer in charge 
of street railway and lig ting s‘ations thought it 
of no value. He said that he had known of 
parties deliberately poking coal through the 
grates wl en the result of t'e tests were to be 
based on pounds of combustible. 

Mr. D. L. Barnes referred to some recent ex- 
periments of a railroad company which had 


shown that there was no certain relation between 
the results obtained by burning coal in boilers 
and by chemical and calorimeter tests. 

Mr. G. C. Henning thought that the question 
of testing boilers with liquid and gase us fue's 
should also be considered. 

Aft-r some remarks by Mr. William Kent on 
the work of the earlier committee, it was vote}, 
on motion by Mr. Henning, that the council 
appoint a committee of nine members to recon- 
sider the report of the stundard methods pro- 
posed in 188; for conducting boiler trials and to 
report their results to the Society. 


ELECTRIC TRAOTION BY ACCUMULA- 
` TORS.” i 


— 


BY J. SARCIA. 


I confine myself, in my communication on elec- 
tric traction by accumulators, to the description 
to you of the industrial application which has 
been made by the Tramway of Paris and the De 


partment of the Seine on the lines of Saint Denis 
to Paris and of Saint Denis to Neuilly. 

Electric traction has been substituted in a 
complete manner for the old animal traction 
since June 1, 1892. 

The three lines have their termini in the vi- 
cinity of the depot of Saint Denis. They bear 
the names of: 1, Saint Denis— Madeline; 2, Saint 
Denis—Opera; 8, Saint Denis—Nenuilly. 

The first two are of a length of about 6 
miles each, of which half is in the interior of 
Paris. The third is nearly 3.6 miles long; 
it is entirely situated without the enclosure of 
Paris. 

The number of car-miles actually trav- 
elled in service by the electric cars exceeds 
1,200,000. 

Since the month of June, 1893, the average 
monthly travel by the electric cars is 48,000 car- 
miles for the three lines. It is not therefore 
a mere experiment, but an actual industrial ap- 
plication. i : s 

The two principal lines include grades up t> 
8.8 per cent. In certain places the radius of 
curvature is less than 20 meters. 

Each axle is actuated by a motor by means of 
two trains of double helical gearing. The ratio 
of angular velocities of motor and axle is 12 to 1. 

The accumulators are of the Laurent Cely sys- 
tem, made by the Societe Anonyme pour le 
Travail Electrique des Meteaux.” 

The battery is placed under the seats of the 
car. It is composed of 108 elements of 11 plates. 
contained in jars of hard rubber. 

The dimensions of the plates are as follows: 
Height, 7.9 inches; width, 7.9 inches; thickness, 
negative plates, 0.24 inches; thickness, positive 
plates, 0.815 inches. 

The weight of plates in one element is about 
89.6 Ibs. 

These 108 elements are distributed in twelve 
wooden boxes, six for each side of the ear. The 
nine elements of one box are grouped in tension, 
and the poles of the little batteries thus formed 
end each in a strip of copper fastened to the side 
boards of the box. : š ; ; 

The battery room has twenty-four spaces for 
batteries. Each of them is connected to a switch- 
board by a special circuit containing an ammeter 
and an indicator of the direction of the current, 
und on each pole a circuit-breaker and an inter- 
rupter. 

The handling of tbe batteries between the 
charging tables and the cars is done by means of 
trucks rolling on “ Decanville” tracks, which 
run parallel to the tables and car tracks. 

The dynamo generator gives at a speed of 600 
revolutions a current of 280 amperes, with an R. 
M. F. of 260 volts. They are grouped in quantity 
after the manner of the batteries in charging. 

Since the beginning of the year 1895 the chavg- 
ing dynamos have been supplemented by two 
dynamos connected in series with the first and 
acting in the capacity of volt-raiser. The charg- 
ing is done at two potentials—at the beginning 
at the potential of 250 volts, and after two hours 
of charging at abont 280 volts. 

The charging of the batteries is prolonged un- 
til they have absorbed a number of ampere honrs 
equal to those delivered in service, with an in- 
crease corresponding to the current efficiency of 
accumulators, which is 85 per cent. The number 
of ampere-hours discharge for each route is de- 
termined experimentally by means of a recording 
ammeter. The duration of charge is five hotrs 


„From The Bulletin de la Societe Internationale des 
Electriciens ” for April. 
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for a battery which has furnished all ts capacity, 
which is 280 ampere hours, that 18,52 horse- 
power hours. The energy efficiency of batteries 
reaches 70 per cent. 

Two engines are arranged for a charge lasting 
twenty-three hours per day, the third engine is 
only in use six hours. The batteries furnish in 
service an E. M. F. above 200 volts; the discharge, 
which attains 100 amperes,is more than 2 amperes 
per pound of plate. 

It reaches 120 amperes on the steep grade, or 
in case of towing a second car under unfavorable 
circumstances. The average discharge for the en- 
tire line is about 85 amperes. 

One battery will furnish without recharge a 
trip of about 36 miles on the common Borca rails, 
or 70 miles on the Vignole rails. 

The daily service of the Madeline line includes 
104 trips, that is, 52 round trips. Seven self- 
contained cars travel on the line, some 8 and the 
others 9 trips, or 88.8 miles and 97.6 miles, 
whereas the horse cars traveled at the most not 
over 60 miles. 

The conditions of operation are the same on 
the Opera line, except on the part of that line 
situated outside of Paris, where the motor cars 
tow an ordinary car with 50 sittings, so that the 
number of passengers to a train is 100. 

Three cars are-in service on the Neuilly line. 
The service of each car is assured by two bat- 
teries, making without recharge two trips outand 
back on the Opera and Madeline lines. In the 
last case the battery furnishes a run of about 30 
miles. The duration of a trip, including stop- 
ping and standing at terminal stations, is 55 min- 
utes. The weight of a car complete is 15.4 tons, 
of which 6.6 is battery and accessories and 3. 75 
passengers. The mean tractive effort is 26.4 Ibs. 
per ton on the Borca rails and 13.2 lbs. on the 
Vignole rails. 

I now come to the more important part of my 
communication in showing you the actual cost 
per car-mile of electric traction by accumu- 
lators on the lines (in actual service) from Saint 
Denis and Paris, and the diminution of which it 
is susceptible. 

The actual cost is separated in the following 
manner : 


1. Maintenance and handling of accumulators. 3.2 cents. 
2. Power..... 6 * 


3. Maintenance of trucks and motors. .. 1.0  * 
4. Labor. ĩõ§ 1.5 “ 
Tot aal 6e 9.4 0 


The round price of 8.2 cents for maintenance 
and handling of accumulators may be separated 
into 2 cents for maintenance properly speak- 
ing and 1.2 cents for handling. This 
figure is susceptible of a notable diminution. 

The replacing of a discharged battery by a 
fresh battery requires the bandling of 24 trucks, 
and it is sometimes necessary to roll the latter to 
the other end of the charging room, which repre- 
sents an important expenditure of labor. For 
the smallest part of the installation it was possi- 
ble to place the chserging tables along the car 
tracks, and that new arrangement in suppressing 
the rolling of trucks permits a saving of not less 
than 0.6 cent per car-mile if it were ap- 
plied to the whole system. Unfortunately, the 
depot at Saint Denis, formerly used for horse 
car traction, was an old stable not fit for a 
charging room, and it is not possible to com- 
pletely modify the installation of the latter. 
Moreover, we have considered for a long time 
the substitution, for the 12 boxes of the battery 
under the seats of the car, of a single box sus- 
pended from the frame between the two axles 
of the truck. We have realized that arrange- 
ment in our new car,and it so notably reduces 
the labor of handling that we will hereafter 
adopt it in all future applications. The place of 
the single case of accumulators, between the two 
axles under the frame, is moreover the natural 
place. It obviates all danger of spilling of acid 
in the car in consequence of a too sudden stop 
or violent shock. 

The maintenance, properly speaking, costs 3.3 
cents per car- mile. It includes the re- 
newal of the plates and of the accessories of the 
batteries. Naturally the renewal of the plates 
constitutes the principal item in the expense, 
and after the first month of service we fear that 
the power diminishes sensibly. In fact, our first 
plates, both negative and positive, were pastille 
plates, in which the active material was obtained 
‘by the reduction of chloride of lead to spongy 
lead. This spongy lead on the positive plates 
was then peroxidized by formation of the Planté 


The life of the negative plates exceeds 90,000 
car-miles, and their wear, accruing from 
chemical reactions produced both in the charge 


last 


and discharge, is practically nil. It only enters 
in the maintenance item in the order of thou- 
sandt hs. 

It is not the same with the positive plates. 
After the formation, their active material is com- 
posed of peroxide of lead as crystalline as the 
original spongy lead, and, in consequence, of 
great mechanical solidity; but by the normal 
succession of charges and discharges the crystal- 
line peroxide of lead becomes powdery and in 
consequence falls to the bottom of the jar. 

This fall of peroxide is fatal, and every manu- 
facturer of accumulators who tells you of positive 
plates with an indefinite life deceives himself or 
deceives you. The average life of the first plates 
of tramway batteries was about 8,400 car- 
miles. After this travel all their peroxide of 
lead was fallen and their perforated support unfit 
for service. This latter trouble is a great deal 
more serious, because the peroxide of lead may 
be easily repastea on the support. For utilizing 
the latter property, we have adopted for them the 
primitive form which Faure gave them. It is 
composed essentially of a solid core on which are 
cast inclined shelves. These last constitute actual 
little reservoirs which do not hinder the fall of 
peroxide of lead when it has all become powdery, 
but which retards it. The lead of the support 
contains about 10 per cent. of antimony for in- 
creasing on the one hand its rigidity, on the otber 
hand for limiting the surface oxidizability. 

With the new plate the peroxide of lead sepa- 
rates from the support atthe end of the 8,400 
miles, but the latter is intact. In order to con- 
vince you, I have brought from Saint Denis 
some supports of plates taken at random 
from which all the peroxide is fallen and which 
is ready to submit to the operation of repasting. 
They are practically in the same state as when 
first put in service. 

From experiments made here with extreme 
rates of discharge we are prepared to say that 
after ten repastings the supports of plates are not 
yet worn out. 

We can therefore affirm that the new positive 
plates with shelves last at a minimum 60,000 car- 
miles, with the simple expense of labor for their 
repasting every 8,400 car-miles. 

The conductivity of the positive plate with 
shelves is greater than the old plates with pas- 
tilles. That new quality permite us to increase 
the delivery per square centimeter of plate of 
the battery in the new car, of which I have al- 
ready spoken to you regarding the handling, 
composed of no more than 56 elements of nine 
plates 200 200, of which the total weight is 8,740 
lbs. The weight of old battery was 6,600 Ibs. 

This diminution of total weight of the battery 
contributes again to diminish the cost of main- 
tenance, 

In the new applications the latter falls to 84 
cents per car-mile, handling included, which 
represents an economy of 40 per cent. on the 
actual cost of the maintenance and handling. 

In our first experiment with the new car we 
have consumed but 70 per cent. of the energy re- 
quired by the old. The factor 6 cents, which 
represents the consumption of actual motive 
power, falls therefore to 4.3 cents in the new car. 


British Steam Raliway Men and Electric 
Traction. 


The International Railway Congress which has 
recently been meeting in London, gave com- 
paratively little attention to electric traction. 
There was one good discussion on the matter of 


the substitution of electrical for steam loco- 
motives on railways, and it was evident from the 
remarks of speakers that t! ey realized the need 
for an economical and efficient locowotive. The 
upshot of this discussion wa. the a option of a 
resolution to the effect that it appeared from 
the result of certain trial that the establish- 
ment of a service of self-propellmg oa riages 
with transmission by means ot electric con- 
ductors, ton ewhat similar to the system used in 
electric tramways, did not offer grent technical 
difficulties." ‘Ibe trials are to be continued. 
There was one feature of the congress which 
augurs well for electric traction aud may be 
regarded as a sign of the times, denoting as it 
does the feeling of European and other railway 
men in regard to the importance of electricity in 
its use for traction put poses, i. e., it was thought 
advisable that a special section of the congress 
should at the next meeting be alloted to the 
question of electric traction. If this is done, and 
railway men consider the ma. ter seriously them- 
selves as a body, we may expect some great 
advances within a short period. 


INDIREOT ELECTROLYSIS.* 


BY E. ANDREOLI. 


When the central compartment of a box, A, 
divided into three compartments by two porous 
walls B B' (Fig. 1), is filled with any solution 
whatever, as long as the side compartments C C' 
contain, the first an »node E and the second a 
cathode F, in either similar or different electro- 
lytes, the decomposition of these electrolytes in 
C C' takes place as though the center compart- 
ment were entirely absent, and the solution 
which is in the middle compartment remains un- 
changed while the electrolysis takes place on 
both sides; it undergoes no reaction, is ou the 
contrary inert, and is entirely unaffected by the 
decomposition of the anode or of t e cathode 
solut ons in the lateral compa tments. But if 
one or more metallic plates are plungrd in the 
solution of the middle compartment D (Fig. 2) it 
immediately produces reactions wh ch can only 
be attributed to an indirect or secondary electrol- 
ysis. 

Notw.thstanding the researches that I have 
made, it does not appear that this phenomenon 
has ever been me: tioned before in any work 
relating to electro-chemistry. I believe that I 
am the firs’, not only to announce but also to 
utilize this new method of electro-chemical de- 
composition, to which I have given the name of 
indirect or secondary electrolysis. 

I shall give some explanations of what takes 
place between the two walls which separate 
several liquids, 

Suppore the right and left com artments C C 
contain salt water, and that the middle one is. 
filled with either a weak or strong solution of 
cyanide of gold. On the positive side C' the 
electrode is a carbon spital (charbon de cornue), 
and the cathode opposite is of iron. 

When the current enters the box A the elec- 
trolytic decomposition takes place with the for- 
mation of chlorine at the positive pole E, and of 
caustic soda at the negative pole F. the rolution 
of cyanide of gold remsining unaffected by the 
passage of the ions. 

But if I plunge a metallic plate in the centre 
compartment, vr what is better, fe eral metallic 
plate :, G G G G G, it wili produce a deposition 
of gold on these plates, which, however, bear uo 
relation either to ihe positive or negative pole of 
the generator or tothe anode or he cathode of 
the neighboring compartments. 

The solution of cyanide of gold in the middle, 
D, will not be contaminated with either chlorine 
from the compartment C' or sodium from the 
compartment C. The middle solution, according 
to the density of the current and the number of 
plates, will be sooner or later completely ex- 
hausted. 

The section (tranche) of liquid alongside of 
the negative compartment becomes positive, and 
the proof of this is that the side of a lead plate 
which faces this diaphragm is completely peroxy- 
dized (?) while the other side is complete y 
covered with a sheet of gold. Metal plates 
placed either horizontal or vertical in the liquid 
section situated near the positive compartment 
which becomes negative, will be covered with a 
deposit of gold. 

It follows from this that renctions of a special 
character may be produced, which will be evi- 
dent; but I shall not consider here how these 
may be avoided or obtained. The only fact to 
which I desire to call your attention is the depo- 
sition of a metal upon metallic sheets by electro- 
immersion in the solution which contains it. 

I have replaced tue salt water of the pos.tive 
aud negative compartments O C' by a solution of 
gold exactly similar to that which was in the 
middle; the anode was of lead and the cathode of 


* Translated from Le Genie Civil.“ 
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iron. At the end of several days I have taken 
10000. of the solution from the side compartments, 
evaporated, scorified and cupelled the residues, 
and have established that the quantity of gold 
obtained was absolutely the same as that found 
in 10000. of the gold solution before treatment. 
On the negative plate there was po trace of gold, 
nor was it affected by the deposition of gold from 
the positive to the negative pole, as occurs ordi- 


> 
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narily in galvanoplastic operations, while during 
the same time I have been able to exhaust nearly 
100 litres of the gold solution in the cent:al com- 
partment? 

Another adaptation of this indirect electrolysis 
has enabled me to transform bisulphide of 
sodiam into hydrosulphite. We know that the 
ordinary electrolysis of the compounds of sul- 
phur, and consequently of the sulphides or bi- 
sulphides, is impracticable. Indirect electrol- 
vais effects in the most simple, easy and rapid 
manner the chenge of a solution of bisulphite 
into hydrosulphite without the need of having 
it concentrated to 35 or 40 degrees Baumé. 
Here again the nature of the liqu ds in the 
lateral compartments is of little importance. 
The best conductors should be chosen which do 
not require special electrodes. The decompo- 
sition of the solution of bisulphide of sodium 
alone is interesting. From a special reservoir I 
have led the solution into the central compart- 
ment D, and, as in the deposition of gold. no 
effect was produced when only one metallic 
plate was i lunged in the electrolyte (I generally 
used perforated plates); but as soon as I had 
immersed two, one on the positive side and the 
other on the negative, the reaction took place 
with a marked evolution of gas; the liquid soon 
acquired bleaching (discoloring) properties 
which it did not have before, and if it was poured 
from the central compartment into a reservoir 
containing wool it rapidly whitened it. When 
it is partially or totally exhausted it may be 
revived in the compartment where the indirect 
electrolysis takes place, and this for a number of 
times before it will be necessary to reinforce the 
liquid by adding bisulpbite to it. 

The o'd books teach us that in an electrolyte 
the operation takes place between the two poles 
like an unbroken chain of molecules, and that 
each metallic plate interposed between the anode 
and the cathode becomes positive on the side 
which faces the negative pole. and vice versa. 
But it is evident that in the measure that a plate 
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is farther from a pole so the resistance increases, 
until finally there will be no result, 

Finally, in this transmission of current between 
two poles separated by the plates there is but 
one liquid; and I mention this so that no one 
will mistake an old experiment in electrolysis for 
the indirect electrolysis which I have summar- 
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ized here, and which shows the curious phenom- 
enon, in contradiction to the scholars, of trans- 
ferring the ion- from one extreme compartment 
to the other, and vice versa, across an inert elec- 
trolyte which they do not affect; that is to say, 
they make it neither acid nor alkaline. It is suf- 
ficient in preparing and utilizing this electrolyte, 
whatever it may be, to place the plates or the 
metallic conductors—perfvorated or not—or the 
grids (grillages) so that a very long section of the 
electrolyte will be influenced by the change of 
polarity, to act, so to spéak, like a negative liquid 
electrode alongside of the positivecompartment, 
and reduce gold, silver, etc., which it deposits 
on the plates that are not connected to the anode, 
the cathode, or to the generator of electricity. 

As I said above, there are several precautions 
to be taken in order to secure good results. I 
will indicate them in the future. I say nothing 
good or ill of this indirect electrolysis now, 
which has its defecte as well as its advantages. I 
have used it for some time. and it bas led me to 
adopt some modifications in electrolytic work 
which have commended themselves tome. My 
aim has been simply to indicate a method of elec- 
trolysis which I believe is new, and which differs 
considerably from the ordinary, since instead of 
two compartments my box contains three, and 
that between these two electrolytes, one supplied 
with an anode and tLe other with a cathode, 
there is another which operates independently 
in a compartment without anode or cathode con- 
nection to the electrioal generator, and in which 
the decomposition of any liquid whatever may 
be effected. 

If we only oonsider the question of electro- 
deposition, secondary electrolysis does not at all 
resemble the ordinary process, for the liquid in 
which my anode is plunged is neither a gold nor 
asilver bath. It is not on the electrode of the 
cathode compartment that the deposit is effected; 
it is, on the contrary, on the pieces of metal which 
are in the central compartment where the gold 
or silver solution is found, which can be as weak 
as desired without impeding the operation that 
I can carry on until the electrolyte is exhausted. 
This method is applicable to other operations 
than the deposition of metals and the formation 
of hydrosulphite for the bleaching of wool, ete. 

Ibope this explains with sufficient clearness 
the function of indirect electrolysis, which I have 
freed from all explanations relative to certain 
reactions which are inevitable, and I shall be 
pleased to hear the criticisms of the electro- 
chemists who may take an interest in this new 
method of electrolytic decomposition. 


LONDON NOTES. 


(From our Special London Corresponcent.) 


THE BOARD OF TRADE AND ELECTRIC LIGHTING 
REGULATIONS. 


Copies of proposed new rules have lately 


been sent around to town councils and local 
governing bodies which already have their own 
electric lighting stations, for them and their en- 
gineers to send in suggestions of any further 
alterations or additions they consider advisable. 
The proposals of practical electrioal engineers, 
actually engaged in electric lighting work should 
constitute a useful supplement to the tendered 
suggestions of the Board of Trade officials. 

The Islington Vestry considers one clause in 
particular highly objectionable. It is to the 
effect that all conduits and receptacles sbould be 
so constructed as to prevent an infinx of gas 
from adjaceut soil. The Vestry thinks this will 
give too much freedom to the gas companies, 


instead of making them prevent escapes from 
the mains. 

The Dundee authorities consider the leakage 
current allowed (one-thousandth of the maximum 
supply current) too small. | 
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THE ROWLAND-FORBES OONTROVERSY 


In the Electrical Engineer of July 8 last there 
appeared a letter from Prof. Henry A. Rowland 
in answer tosome remarks made by Prof. George 
Forbes in an interview published in London 
Lightning on the connection of the two geatle- 
men with the work on the Niagara Falls plaat. 
The following reply from Prof. Furbes appears 
in Lightning for July 11: 

PROF, FORBES’S REPLY. 

The above letter requires refutation on two 
points—(1) that Prof. Rowland had anything to 
do with the plans adopted for Niagara, (2) that 
the extract from one of my confidential reports 
ia the specification which I sent out to manufac- 
turers to bid upon. 


I.—PROF. ROWLAND’S CLAIMS. 


1. The officials of the Niagara Company have 
informed me and others that he was employed 
only to get him to withdraw his opposition to 
alternating currents. To do this they gave 
him one (and only one) of my reports to them 
which dealt with this point, and they got me and 
others to instruct him. At our first meeting he 
stated ex cathedré that the Tesla motor was of 
no use; but cross-examination proved that be 
did not understand the principle of its action. 
Seven months of instruction reversed this de- 
cision. 

2. So useless was his report to the company 
that it was not shown to me until I had com- 
pleted all my plans and decided on the dynamo 
derign. 

8. His report did nothing exeept to recom- 
mend the dynamo proposed by a certain 
firm, to whom, at the same time, he was trying 
to sell some patents for transformers. "This 
dynamo was totally unsuitable. 

4. His pitiab.e lawsuit showed, by the evidence 
of the company’s officials, that he had nothing 
to do with the plans for our work, and that the 
directors relied entirely upon the advice and 
inventive capacity of their electrical consulting 
engineer. 

. IL.—MY SPEOIFICATION FOR A DYNAMO. 

1. The quotation in Prof. Rowland’s letter is 
not the specification I sent to manufacturers. 
This accounts for much of his misunderstanding. 
That specification filled twelve pages of printed 
foolscap, was accompanied by twelve sheets of 
piel T and was never shown to Prof. Row- 
land. y paper in 1898 to the I. E. E. contains 
an abstract. 

2. The report of thirty-six pages which he read 
rays at the end that it is noć a final report; but 
it is a very good general account of the plans we 
have adopted. It is absurd to say I opposed 
what we have done. As the consulting engineer, 
I originated it and carried it all through. 

8. What he quotes as my specification was a 
suggestion I made when a separate fly-wheel was. 
thought necessary, as this was the only type 
(like the Siemens or Ferranti) which couid pos- 
sibly bring the weight down to what we were ab- 
solutely limited to, and if it could be made 
strong enough it was the best type electrically. 
That suggestion of a specification was guarded 
by the prefatory words, ‘‘ifa thoroughiy good 
machine, electrically and mechanically, can be 
designed on these principles, it ought to comply 
with the following specification.” From de- 
signs I worked at it seemed possible, but I was 
not over sanguine, and I bad not then hit upon 
the novel design of alternator with external re- 
volving field, which did away with the necessity 
jor a fly-wheel, which completely solved the 
problem, of which I sent out specifications which 
I caused to be constructed, which was described 
and illustrated in my paper to the I. E. E. about 
which Mr. Kapp in the discussion said it was the 
best possible design fur the purpose, and for 
which the Company formally thanked mb in 
writing as having saved them from a most 
awkward dilemma. I could not, however, with 
this design nse so low a frequency as I desired. 

I could say a sreat deal more, but do not wish 
to take up more of your valuable space. I wish 
it to be known, however, that Prof. Rowland’s 
misconceptions are largely due to the fact that 
we did not think it necessary or advisable to in- 
form him of what we were doing. 

GEORGE Forsss. 
84 Great George st., Westminster, July 9, 1895. 
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NORTHWESTERN ELECTRICAL ASSOCIA- 
TION. 


The meeting of the Northwestern Electrical 
Association at the Léland House, Chicago, on 
the 17th, 18th and 19th was not largely attended. 
Papers were read by Messrs. J. S. Stephens, A. 
V. Abbott, W. D. Jameson, Ge rge Cutter, J. C. 
MoMynn and Prof. D. C. Jackson. 

The following officers were elected: President, 
George Grimm, Jefferson, Wis. ; Vice-Presidents, 
Plioy Norcross, Janesville, Wis.; P. H. Korst, 
Racine, Wis; Secretary, William Goltz, Mil- 
waukee; Treasurer, John Schuetie, Manitowoc; 
Trustees, F. A. Copel nd, LaCrosse; O. M. 
Rau, Milwaukee; E. M. Highlands, Olinton, 
Iowa. 

The next meeting will be in Milwaukee in 
January. 


Prof. Forbes’s Serious Charge. 


In the reply v of Prof. Forbes to Prof. Row- 
land, printed on another page. the former says: 
“The officials of the Niagara Company have in- 
formed me and other- that he (Rowland) was 
employed only to get him to withdraw his p- 
position to alternating currents.” This is a 
serious charge, the truth or untruth of which is 
a far more important matter to the community 
than any other question at issue in this whole 
matter. We expect Prof. Rowland to take such 
action as men of repute do when grossly libelled. 
It is, even if untrue, a public confession that the 
Niagara Company does not hesitate to resort to 
bribery in the condact of its business. 


New Electric Road at Niagara. 


The Niagara Falls and Lewiston Electr c 
Railroad was opened for passenger traffic last 
week. The road is located in the Gorge. and is 
only twenty feet above the level of the river. 
The cliffe which overhang the road vary in 
height, being in some places nearly 800 feet 
high. The line is double-tracked, and carries 
passengers so close to the Whirlpool rapids that 
the spray is dashed upon the cars. 


Personal. 


Mr. J. Z. Miller, Jr., who is interested in the 
establishment of an independent telephone ex- 
change at Belton, Tex., was a New York visitor 
this week. 

Mr. Henry Sachs, late manager of the Beacon 
Vacuum Pump and Electrical Co., is now ¢stab- 
lished with offices in the Equitable Building, 
Boston, where he will conduct a general broker- 
age busiuess, electrical stocks being a specialty. 


Mr. James W. Godfrey sails f r Europe to-day, 
July 24, to meet his family, who have been abroad 
for some months. 


James W. GODFREY. 

On Monday evening a score of friends joined 
Mr. Godfrey at dinner at Moquin’s in Ann street, 
where he received a good deal of instruction as 
to his trip abroad. ELECTRICITY hopes to print 
a brief account, from time to time, of Mr. God- 
frey’s travels, which ‘can not fail to be inter- 
esting. 
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THE SIEMENS & HALSKE ELECTRIC 
COMPANY OF AMERICA. 


New Officers Chosen. 


At the election of ihe Siemens & Ha'ske Elec- 


tric Company of America on the 15th inst. the 
following gentlemen were chosen : 

Pre-ident—A. W. Wright. 

Vice-president—Charles E. Yerkes. 

Secretary—F. B. Badt. 

Treasurer—O. W. Meysenl urg. 

Directors—Arnold von Siemens and Georg 
Wilhelm von Siemens, of Berlin; O. W. Meysen- 
burg, A. W. Wright, Char es E. Yerkes, W. F. 
Furbeck, David B. Lyman and F. B. Badt, of 
Chicago; Martin Ma‘onry, of Philade phia. 

Of the new officers Prof. Badt neels no in- 
troduction to our readers. Since hs letirement 
from the G. E. Company, a year or so ago, he has 
been manager of the rales department of the 
Siemens & Halske Company. Mr. Yerkes is a 
eon of Charles T. Yerkes. Mr. Furbeck repre- 
sents the Yerkes interest, and Mr. Lyman is the 
trustee of the Grant Locomotive Works. Sir 
William Vau Horne who retired from the Board, 
retains ali his interest in the company but was 
unable to give further time to the business. 
Mr. Meysenburg positively refused to serve 
again as presideut, as he desires to give a portion 
of his time to other enterprises, chiefly the Wells 
& French Company. 

The statements made in the daily papers that 
the Yerkes interest in the S emens & Halske 
Company is the dominating one is abs lutely 
incorrect. There is no struggle for control, but 
while Mr. Yerkes is the largest individual stock- 
holder, the Wright-Meyse burg and Berlin in- 
terest is still ea-ily, larger than all othe s. 

It is finally determined that an important feat- 
ure of the business shall be the ma: ufacture of 
steam locomotives. 


Annual Meeting of the Westinghouse Oo. 


The annual meeting of the Westinghouse El: e- 


trio and Manuf cturing Co. was held at East Pitts- 
burg on J.ly 17. A large delegation of stock- 
holders and visiturs was present to inspect the 
new works and the surface-contact railway sys- 


tem which has been described in ELECTRICITY. 

The old Board was re-elected, as were the 
former officers. The results of the yeui's busi- 
ness were printed two weeks ago. 


No New Trial for Henri Bier. 

Judge Meise, ut New Orleans, hus refused to 
grant a new trial to Henri Bier, recently con- 
vioted of perjury and sentenced to the peni- 
tentiary. 


LEGAL NOTES. 


The W. S. Hill Electric Co. of Boston has as- 
signed for $20,000 to Attorney F. A. Wym n. 
Mr. W)man says he can make no statement at 


present of the liabilities and assets of the com- 
pany. Mr. Wyman believes that the company, 
which he says is doing a good business, will 
continue. 


The Eastern Electric Cable Company of Bos- 
tou has begun a suit inc: ancery t“ force the 


trustees for the creditors of the defunct Detroit 
Electrical Wo. k» to sell the assets of thut con- 
cern and divide them umoug the creditors. 


An attachment has been filed in the Essex 


(Mass.) Registry agai: st the General Electric 


Company of Boston by Lewis M. Packerof Lyun 
in the sum of $50,000 in an action of tort. 


Duncan Edwar.s has been appointed receiver 
for Neftel, O}Counor & Co., electrical contract- 


ing engineers, whose office was formerly at 126 
Liberty street, New Y. rk, on the applicat ou of 
John A. Roebling’s Suns Company. Bernard F. 
O'Connor, the treasurer of the company, obtained 
an attachment against it some t me ago for 
$11,000. l 
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General News. 


— 


What is Going on in the Electrical World. 


Lowell, Mich.—The village anthorities are 
adverti-ing for bids for an electric light plant. 


Delhi, N. Y.—The s rvey for aì electric 
roa! from Delbi to Bloomeville has been made 
by Engineer Peters. 


Columbus City, Ala.—A Boston company is 
putting in a plaut to manufacture electric appa- 
ratusin this town. 


Humboldt, Tenn.—The c tizen of Humboldt 
by a large majority have voted bonds for water- 
works and electric light. 


St. Johns, Mich.— This city has voled to bond 
itself for $85,000 to purchase a local electric 
light plant (R M. Ste: le’s). 


McComb, 0.—W. A. Shelt, of Napoleon, has 
made th; village of McComv a proposiuon to 
put in an electric light plunt. 


Mt. Sterling, O.—The people of this place 
at the special election voted in favor of bonding 
the town for electric lights and water wol ks. 


Brooklyn, N. Y.—The State Electric Light 
and Power Company has been granted an exten- 
sion until November next to b gin work. 


Fort Fairfield, Me.—Steps are being tahen 
toward establi hing an electric light system in 
oF Fairfield, the plant to be at Stevend's 
mills. 


Norfolk, Va.—The elec’ ric railway line fron 
Norfolk to Ocean View, the javorite seaside 
pomni of the F. F. Vs., has Leen opened to 
raffño. 


Mankato, Minn.—The proposition to issue 
$10,000 bonds for an electric light plant was 
1 by a large majority at the recent special 
eleotion. 


Brunswick, Ga.—Negotiatious are in prog- 
rees:ere for the franchise of the old horse-oar 
line, with the view of chan; ing the line to an 
electric road. 


Escanaba, Mich.—The city is negotiating for 
the purchase of the electric lighting plant now 
owned by a private ccrporation. Mayor Gallup 
etrong. y urges the purchase. 


Scranton, Pa. — Represe ntat ves of a New 
York syndicate have been here lately making 
examina ions as to the advisability of locating a 
large electrical plant in the city. 


Westport, Conn.—The Westport and Sauga- 
tuck Horse Railroad h:s gained legislative au- 
thority to increase its capital stock to $100,000, 
to extend its line and to equip it with electricity. 


Utica, N. T.— Application has been made by 
the Utica and Herkimer. street Railway Com- 
pany for consent to build and operate a surface 
railway in Utica to be operated by electric 
power. 


Zanesville, O.—Ex-Auditor Patterron, A. W. 
Evans and L. W. Doane, of this city, have pre- 
sented a petition to the county commissiovers 
for a right of w., y to construct an electiic rail- 
way to Hebron. 


Westfield, Mass.—The directors of the local 
street railway have il timated tLat the equipment 
of the road with electricity by the middle cf 
Seven or the Ist of October is very prob- 
able. 


Woodbine, Pa.—The electrical appliances for 
the clotuing factory here have been cumple.ed. 
All the sewing machines are now run by this 
power and even the sadirons are heated by elec- 
tricity. 


Pittsburg, Pa.— The Pitt burg and Finley- 
ville Traction Company is the name of a com- 
pany projected to build an electric railwa 
bri. ging Finleyville into c oser connection wit 
this city. 

Allentown. Pa.—It is stated that Presi ent 
Al. Jobnson of the Traction Electric Railway 
Company of this city and Bethlehem has bought 
all the stock of the minority stoc: holders n that 
corporation. 


J anama, Col.—Several Americans have sub- 
mitted to the Government proposals for the con- 
st:uction of the electric light plant, aud the 
Government seems disposed to accept them. — 
Oarthagena advices state that a boiler in the 
electric light plant in that city exploded on the 
2d inst., wrecking the building and inery. 
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Staunton, Va. —Some Eastern men interested 
in constructing a trolley railroad from Basic 
City to Bridgewater have recently been over the 
route and arranged for right of way; they met 
with much encouragement. 


Bloomington, III. -The principal stock- 
holders of the two local electrio li: ht companies 
have held consultations Jately in regard to unit- 
ing the companies, and it looks as if the union 
would take place. 


Greenfield, Mass.—The Greenfield, Turner's 
Falls and Montague Electric Street Railway Com- 
pany bas just filed its third petition with the 
selectmen, praying fora franchise to enter the 
town of Greenfield. 


Sparrows Point, Md.—The Maryland Steel 
Company, at Sparrows Point, have found the 
use of electrical power in their shops preferable 
to steam, and have decided to make a number of 
changes along this line. 


Guthrie, O0k.—The citizens are clamoring for 
better light than that furnished by the present 
electric light plant, aud demand that the plant 
be enlarged or entirely replaced by improved 
machinery and equipment. 


Fairfield, Ky.—About $20,000 has been sub- 
soribed towards the stock for buildiug the pro- 
posed electric road from Louisville to Fairfield. 
B. H. Bridwell of Fairfie!d and James McKinuey 
of Louisville are interested. 


Kansas City, Mo.—It is reported that the old 
East Fifth street railway, which has not been in 
use for several years, is to be rehabilitated, | ut 
it has not been decided whether electricity or 
steam will be used in its operation. 


Athens, Ga.—The city council has decided 
to call upon the people to vote bonds to the 
amount of $25,000 for the pu: pose of ; utting in 
an electric light plant. The contract with the 
lighting company is about to expire. 


Mt. Vernon, N. Y.—The North Mount Ver- 
non Surface Railroad Company has voted to in- 
crease its capital stock from $20,000 to $250,000, 
for the purpose of extending ils trolley line to 
Tuokuhve, Bronxville and White Plains. 


Paragould, Ark.—R. M. Harrison of the 

Harrison Electric CompM of Chicago, with 
J. D. Block and others of Paragould, are pro- 
moting an electric line from Siloam Springs, 
Ark., through Paragould to Gayoso, Mo., on the 
Mississippi River. 
. Ocala, Fla.—Meetings have been held here to 
discuss the project of an electric road from 
Ocala to Silver Springs. There was a general 
expression of opinion in favor of the scheme. 
Mayor Reardon, of Ocala said there was great 
need of the line. 


Shawano, Wis.—Sealed proposals will be re- 
ceived at office of city clerk, until August 1, for 
furnishing electric lights and waterworks for 
Shawano, the bids to be separate and in accord- 
ance with specifications on file in the office of 
the clerk of the city. 

Derry, N. H.—At a meeting of the directors 
of the Chester and Derry Electric Railroad 
Company, Charles Bartlett of Derry and A. B. 
Wilcomb of Chester were appointed a committee 
to have a survey of the proposed roid made. 
The estimated cost of the road is $50,000. 


Charleston, S. C.—It reems probable that 
the deal by which a Northern syndicate was to 
get control of the street railroads here and 
change the motive power to electricity bas fallen 
through owing to failure to make money ar- 
rangements. The syndicate had put up $5,000 as 
a forfeit. 


Black River Falls, Wis.—The La Crosse and 
Neillsville Electric Railw y Company has se- 
cured a thirty-day option «cn the Spaulding 
water power in this city, with a view of purchas- 
ing the same. The power is one of the finest in 
the State and has been valued as high as 
$100,000. 


Shelbyville, Ind.—The Batesville and Olden- 
burg Electric Railway Company has perfected 
its organization by electing the following offi- 
cers: President, B. S. Sutton; vice-president, 
A. A. Wack man; secretary, John A. Tindall; 
treasurer, Jonas Joseph. The capital stock is 
$100,000. 


Kingston, N. Y.—An examination of the 
proposed route for an electric railway between 
Newburg and Kingston has been made by par- 
ties interested. Farmers have given assurauces 
of a free right of way. It is understood that the 


a agait of 17 miles an hour). 


ELECTRICITY. 


West Shore Railroad people would like to see 
the road built. 


Gardiner, N. T.— There is some talk of build- 
lng an electric railway from the condensery at 
Wallkill to Ireland Corners, chiefly for the ac- 
commodation and benetit of the milkmen in this 
vicinity. The road, according to the story afloat, 
will be constructed und controlled by the New 
York Condensed Milk Company. 


Dayton, Ky.--The board of councilmen of 
this city will receive sealed proposals until 
August 5 for lighting the city witu 88 or more 
electric aro lights fur aterm of tive years from 
October 29, under the conditions set forth in 
the present electric light ordinance and contract 
on file in the ottice uf C. H. Hayward, city clerk. 


Pittsburg, Pa.—Bernardo Paladini, formerly 
Consular Agent of the Italian Government for 
the western district of Pennsylvania, who also 
held an important position with the Westing- 
house Electric and Manufacturing Company, 
has resigned and is now on his way to Caracas, 
the capital of Venezuela, to establish trolley 
railways and electric lighting in that country, 


Long Branch, N. J.— Ihe commissioners 
have voted to give the Atlantic Coast Railway 
Company permission torun their trolley road 
through Long Brauch. The road was opposed 
by the wealthy cottage owners at Elberon and 
Long Branch, but the business men favored the 
scheme and demanded that the authorities give 
the company the franchise. 


Ann Arbor, Mich.—Sealed proposals will be 
received until August 1 for lighting the streets 
and public places of this city fora term of five 
years, beginning December 31, with not less 
than 96 arc lamps of 2,000 candle power and 8 
incandescent lamps of 65 candle power each, for 
265 nights all mght, 365 nights from twilight 
to 12.30. Glen V. Mills, city clerk, will furnish 
information. | 


Washington, D. 0C.—The electric equipment 
of the 9th street branch of the Metropolitan 
Railroad is nearly in place and the officials of 
the company are confident that the cars will be 
running regular.y under the new system by 
August 1, as required by law.—Steps have been 
taken toward the building of an electric road 
connecting Silver Spring, Woouside, Linden and 
Forest Glen with Washingtun. 


Riverhead, N. Y.—A syndicate of New York 
and Philadelphia cupitalists want to construct 
and operate, subject to the statutes of the State, 
a troliey railroad in the main highway, extend- 
ing from Riverhead to Orient, L. I. It is pro- 
posed to build the road, provid.ng a right of 
way will be given by those living on the high- 
way. Several prominent local capitalists have 
been interested in the scheme. 


Milwaukee, Wis.— A resolution has been in- 
troduced in the city council authorizing the 
board of public works to advertise for bids for 
lighting the city with electric lights. The con- 
tract with the badger Illuminating Company ex- 
pires January 1. The Milwaukee Aro Light Com- 
pany, successor of the old Milwaukee Electric 
Light and Power Company, will probably make 
a bid for the contract in competition w.th the 
Badger Company. 

Erie, Pa.—The Herald says: ‘‘ The electric 
railway people are being attracted by the promi- 
nence of Conneaut Lake as a pleasure resort. 
Capitalists have a scheme on foot to construct u 
road from Meadville and another from Meadville 
to Titusville. If carried out as outlined, the 
road will measure 45 miles in length, and Mead. 
ville, lying between the termini, will be the 
headquarters. Application for a franchise has 
been made to the Meadville councils.” 


Baltimore.—The big electric locomotive in 
the Belt line tunnel was put to a severe test a 
few days ago and came off with flying colors (at 
A train of 23 cars 
and 2 “dead” engin:s was hauled through the 
tunnel at that speed by th: big machine. The 
estimated weight of the train was 1,300 tons. 
After the trip through the tunnel was made two 
large steam locomotives were required to pull 
the train. 

Columbus, 0.—A fee of $16,000 was paid at 
the State Department on the 13th inst. It came 
from the new Cincinnati, Hamilton and Dayton 
Railroad Company, formed from the consolida- 
tion of the Cincinnati. Hamilton and Dayton, 
the Cincinnati, Dayton and Ironton and the Cin- 
cinnati, Dayton and Chicago railroad companies. 
The consolidation was perfected some time ago, 
but the formal articles were not filed until the 
date given. 
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BUSINESS HINTS. 


Public Buildings, Theaters, Residences, &c., Proposed 
or in Course of Construction. 


(The following summary is prepared weekly for ELEC- 
TRICITY for the information of advertisers and readers 
who are dealers in apparatus and articles required in the 
electrical equipment of public and private buildings.) 


Atlanta, Ga.—Salem Graham, of Palatka, Fla., will build 
in this city a 140 room hotel.. . Venable Bros. will remodel 
the Venable Building into a 200 room hotel with electric 
light plant and other conveniences. 

Boston, Mass.—John B. Thomas and Edward Read, rep- 
resenting a syndicate of which Francis Peabody, Jr., 
Alfred Bowditch and others are trustees, have secured a 
site at 418-421 Boylston st. for a building devoted exclu- 
sively to the medical and kindred professions ; estimated 
Cost $550,000....Charles F. Atkinson, of the Bowdoin 
Square, has closed negotiations, plans, etc., for the 
erection of a first-class theater on the site of the old 
public library on Boylston st. 

Brooklyn, N. Y.—George Campbell will erect a five story 
brick flat and store, south side of Fulton st.. west of New 
York ave.; also 2 five story brick flats and stores on south 
side of Fulton st., west of New York ave. . John Frazier, 
45 Rochester ave., will erect a four story brick flat at 
northeast cor. of Park Place and Nostrand ave.... Emily 
Mannecke will build 8 tive story brick apartment 
houses on north side of Fulton st., east of Arlington 
Place....Frank Freeman, 808 Vanderbilt Building, New 
York City, is the architect for the new police station to be 
erected cor. Throop and Gates ave., Brooklyn ; heated by 
steam and lighted by electricity. 

Burlington, N. J.—H. H. McNeal, Philadelphia, Pa., is to 
have a handsome colonial residence erected here. 

Cape May, N. J.—A new. brick hotel, to cost $150,000, will 
be erected this fall on the site of the new Columbia which 
was burned in 1880. 

Chicago.—Moulton & Richardson, who are bullding the 
Guaranty Building at Buffalo, N. Y., have broken ground 
for an eighteen story building in Chicago. 

Hartford, Conn.—Architect Dwyer has prepared plans 
for the Linden apartment building to be erected on Capi- 
tol ave. ; lighted by electricity. 

Harper’s Ferry, Va.—The Baltimore & Ohio Railroad 
Company are contemplating the construction of a 
summer hotel on Maryland Heights, opposite Harper’s 
Ferry. 

Irvington, N. Y.—A number of millionaires living along 
the Hudson have decided to build a casino at Irvington. 

Maysville, Pa.—The Shamokin and Mt. Carmel Electric 
Railway Company contemplate erecting a large pavilion 
on the park at Maysville. It is to contain a place for the- 
atricals, a cafe, etc.; lighted by electricity. 

New York City.—The Central Real Estate Association, 
which purchased the southwest cor. of 4th ave. and 19th 
st., will immediately erect thereon a twelve story fire- 
proof building to cost about $750,000.... Architects Parrish 
& Schroeder, 1 Madison ave., have prepared plans and 
specifications for the new club house for the T. M.C. 
Association at 821 West 56th st.. .. It is reported that 
Charles Buek, who filed plans for two private houses on 
72d st. between the Boulevard and West End ave., bas 
changed his mind, and will build a nine story flat on the 
two lots instead....The seven story and basement mer- 
cantile building to be erected at 7-9 West 18th st. for H. 
Corn will be lighted by electricity; passenger and 
freight elevators, etc... . Julius Franke, 287 4th ave.,is the 
architect for the seven story store and loft building to be 
erected at 179-183 Wooster st....Ralph S. Townsend, 1298 
Broadway, has plans for a fifteen story fireproof office 
building, to be erected on the noftheast cor. of Cedar and 
William sts., for Blake & Downing....Horenburger & 
Straub have made plans for a six story factory building to 
ibe erected at 81-88 Ludlow st., for Purdy & Co., of Boston. 

.. À seven story brick and stone and iron factory build- 
ing will be erected at 20-24 North Moore st., to be equip- 
ped with power plant and machinery.... Architects 
Clinton & Russell, 82 Nassau st., have completed plans for 
Sfour story bulldings to be erected in 55th st., west of 5th 
ave.; they ¿re to be lighted by gas and electricity and 
equipped with the latest !mprovements....Dr. Thomas E. 
Satterthwaite will build a five story and basement resi- 
dence south side of 55th st., west of 5th ave.; Architect 
Wm. Strom. . . . W. E. Thompson, 800 Columbus ave., wi, 
bulld 4 five story dwellings at 302 to 806 West 78th st. 

Paterson, N. J.—Francis Seymour and others will build 
a new hotel and theater cor. Clark and Ward sts. l 

Philadelphia.— The edifice to be erected in Germantown 
at Frank and Green sts. by the Summit Presbyterian 
Church will be lighted by electricity. i 

Pittsburg, Pa.—Burnham & Co., of Chicago, have fur- 
nished the plans for the new hotel to be erected on Penn 
ave. by John Walker and Henry Phipps, Jr. 

Pottsville, Pa.—The county commissioners have re- 
ceived the plans for the electric light and heat plant for 
the new hospital building. 

Providence, R. I.—It is proposed to erect a large hotel 
on a site leased from the Britt estate in Washington st.: 
estimated cost $1,500,000. 

Rockaway Beach, N. Y.—Menry Ives Brown, of New 
York City, has made drawings for a new hotel to be built 
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at Rockaway Beach for John Hanley: lighted vy electri- 
city. j 

Wheeling, W. Va.—The Pythian Temple Association of 
Wheeling has selected a site upon which to erect the 
proposed temple; Capt. George W. Weisgerber is chair- 
man of the committee on construction. 


MOONLIGHT SCHEDULE FOR THE 
UNITED STATES. 


(Issued by the Washington Carbon Company.) 


JULY, 1895. 

DATE. LIGHT DATE. EXTING 
1 11.20 Pr. M. 2 . 880 4. M 
2 11.50 8 38.90 
8 @eeoe ane e (EEE S E] 
4 12.80 a. M. 4 38.80 
5 1.30 5 3.30 
6 No light. 6 No light. 
7 (TY 7 Cy} 

8 40 8 61 
9 8.00 P. M. 9 10.80 P. M. 

10 8.00 10 10.50 

11 8.00 11 11.10 
13 8.00 12 11.80 
18 8.00 13 11.50 
14 8.00 15 12 10 a. M. 
15 8.00 16 1.00 
16 8.00 “ 17 1.0 
17 8.00 18 1.40 
18 8.00 19 2.90 
19 8.00 eo 20 3.80 66 
20 8.00 21 4.0 
21 8.00 22 4.00 
23 7.60 ~“ 28 4.00 
28 7.50 * M 400 “ 
24 7.50 . 25 4.00 ‘ 
25 880 26 4.00 
26 9.00 27 4.0 
27 9.20 . 28 4.00 
28 9.50 29 4.00 
29 10.20 30 4.00 
30 11.00 81 4.00 
81 11.00 Aug. 1 4.00 

INCORPORATIONS. 


The West Brokerage Company, San Antonio, Texas—to 
construct a telegraph line. Capital stock, $10,000. Promo- 
ters: J. M. Ryan, Paul Richards and J. R. Ransom. 


The Conway Telephone Company, Conway, Ia.—to op- 
erate a telephone exchange. Capital stock, $5,000. Pro- 
moters: Arthur Hayne, president, and M. H. Simmons, 
secretary. 

The Iowa Harrison Telephone and Construction Com- 
pany, Council Bluffs, Ia. Capital stock, $100,000. Promo- 
ters: C. E. H. Campbell, 8. B. Wadsworth, A. W. Johnson 
and C. M. Hurd. 


The Douglas County Telephone Company, Medison, 
Wis.—to operate a telephone exchange system. Capital 
stock, $30,000. Promoters: Russell Baxter, P. Benson 
and P. G. Stratton. 


The Southern Electric Construction Company, Rich- 
mond, Va.—to construct and equip telephone plants, elec- 
tric light and power plants, and do a general electric 
business. Capital stock, $25,000. Incorporators: J. M. 
Collingworth, president; C. F. Wingo, vice-president ; 
G. 8. Maxwell, secretary and treasurer. 


The Electric Shower Bath Company, Chicago. Capital 
stock, $80,000. Incorporators: Levi Beemer, Michael J. 
Lyons and William A. Cunningham. 


The Peoria and Fort Clark Street Railway Company. 
Peoria, III.—to acquire, build, buy, own and operate street 
railways and plants for producing electricity, and to use, 
furnish and sell electricity for operating street railroads, 
for light, heat and power purposes. Capital stock, $150,- 
000. Promoters: Wm. Burry, Emory D. Frazer, Chas. 8. 
Williston. 

The Hall Electric Power and Transportation Company, 
Des Moines, lowa. Capital stock, $510,000. Incorporators : 
T. G. Hall, G. R. Burbank, A. H. Hatch, R. H. Laird, L. C. 
Dancey and T. M. Hall. Mr. Laird is the president and 
treasurer, Mr. Dancey is secretary and T. M. Hall is vice- 
president. 

The American Synthephone Company, Chicago, IllL—to 
manhfacture, buy and sell electrical appliances and all 
kinds of machinery and products, including inventions 
and letters patent therefor. Capital stock, $1,000,000. 
Promoters: Wm. 8. Adams, Ada C. Adams, Louis M. 
Stone. 

The-Ideal Electric Corporation, Camden, N. J., and Phil- 
adelphia, Pa.—to manufacture, install and maintain elec- 
trical apparatus. Capital stock, $100,000. Promoters: 
Geo. L. Colgate, Fanwood, N. J.; Jas. D. Mcintosh, 
Franklin, N. J.; Geo. S. Loutey, Wm. C. Toplin, James 
Collins Jones, Philadelphia. 


The Coro and Lavela Railroad and Improvement Com- 
pany, Jersey City, N. J.—to const: uct, build and operate a 
railroad to be operated by steam or other motive power 
between Coro and Lavela, Venezuela. Capital stock, 
$600,000. Promoters: Adolph Pereira, Francisco Bonilla, 
Brooklyn, N. ¥.; Geo. L. Dayton, Jersey City. 


The Crandall Electric Signal Company, Jersey City 


ELECTRICITY. 


N. J., and Washington, D. C.—to manufacture and sell 
electrical devices for the display of signals, monograms, 
figures, words, designs, etc. (Capital stock, $500,000. Pro- 
moters : Lucien S. Crandall, Parish, N. Y.; James Curran, 
Hoboken, N. J.; Geo. B. Fielder, Jersey City: Chas. F. 
Manderson, Omaha, Neb. 


The C. E. Woods Company, Chicago, III.—to engage in 
electrical and mechanical engi! eering, contracting and 
general supervision of mechanical and electrical construc- 
tion work. Capital stock, $100.000. Promoters: Chas. E. 
Corrigan, Clinton E. Woods, James R. Corrigan. 


The Yarmouth Telephone Company, Yarmouth, Maine 
to manufacture and deal in electrical goods and supplies 
and construct and maintain telephone lines, etc. Capital 
stock, $10.000. Promoters: Albert H. Coombs, John 
Coombs, Geo. E. Coombs, Yarmouth. 


The Metropolitan Gas and Electric Light Company, 
San Jose, CaL—to manufacture, purchase and sell gas; 
generate and sell electricity, electric light and power; 
build or purchase and operate railroads to be run by 
electricity. Capital stock, $500.000. Promoters: J. V. Mc. 
Kiernan, Frank Whitaker, E. C. Randall,W. W. Wood, 
C. K. Fleming, San Jose. 


The Big Horn Gold Mining Company, Los Angeles, Cal.— 
to operate and improve lands, mill sites, mining claims, 
electric lines, water rights power plants, etc. Capital 
stock, $2,000,000. Promoters: L. W. Blinn, E. M. Ross, 
Stephen M. White, F. L. Moore, all of Los Angeles. 


The Webber Brake Company, Jersey City, N. J.—to 
manufacture, buy and sell railway supplies, which per- 
tain to construction, equipment, etc., of electric and 
street railways. Capital stock. $50,000. Promoters : Geo. 
O. Lord, Clifton, N. T.: Fred’k S. Green’, Bayonne, N. J.; 
Otto R. Saint, New York City. 


The Lampasas Electric Light Company, Lampasas, 
Texas—to supply light. heat and power. Capital stock, 
$19,000. Promoters: J. T. Donovan, Sr., E. A. Maxwell, 
W. L. Donovan, W. H. Browning, J. C. Matthews, Lam- 
pasas. 


The Kane Street Railway Company, Kane, Pa.—to build 
an electric street railway. Capital stock, $6 (00. Promo- 


ters : C. H. Kemp, Thos. L. Kane. W. P. Weston. 


The Arcade Mutual Electric Light Company, Cincin- 
nati, Ohlo—to manufacture, sell and furnish electric ltght, 
heat and power. Capital stock $15000. Promoters: 
Ol ver E. Conner, Louis F. E. Hummel, Fred. Seibert, John 
C. Greene, M. L. Robertson. 


The Easton Power Company, Jersey City. N.J.—to man- 
ufacture and sell electrical machinery and appliances. 
Wa ital stock, $100,000. Promoters: Howard Lacy, Albert 
B. Carter, Thos. A. H. Hay, Wm. O. Hay, Easton, Pa.; 
Asa W. Dickinson, Hackensack, N. J. 


The Mexta Lighting and Power Company, Mex a, Texas 
—to furnish light and power by electricity. Capital stock, 
$15,000. Promoters: Jno. W. Shoaf, W. L. Murphy, W. L. 
Hall. 

The Alton Railway and Illuminating Company, Alton, 
III —to construct, maintain and operate street railways 
by animal, dummy or other motive power; generate and 
provide steam, gas and electricity for the purpose of op- 
erating street railways; sell and distribute steam, 
gas and e'ectricity for light, heat and power. Capital 
stock, $250,0.0. Promoters: Jos. F. Porter, Charles W. 
Milnor, Henry R. Phinney. 


The West Shore Railway Company, San Francisco, Cal. 
—to construct and operate a railroad to be operated by 
steam, electricity or other motive power: construct and 
operate telegraph and telephone lines and operate steam- 
boats. Capital stock, $2,000,000. Promoters : C. H. Sanger, 
San Leandro; Behrend Joos, John W. Ei senrieth, San 
Francisco; Louts F. Dunand, San Rafael: R. 8. Thornton, 
Colma, Cal. 

The Merrill Telephone Company, Merrill. Wis.—to con- 
struct and maintain a telephone line in Merrill and adja- 
cent points. Capital stock, $10.000. Incorporators: H. A. 
Foster, H. P. Fohlandt, C. A. Norway and others. 


The Washington, Sandy Springs. nd Baltimo e Electric 
Railway Company has filed a certificate of incorporation 
at Annapolis, Md. Capital stock, $1,500,000. In addition 
to operating an electric railroad, the proj ctor» propose in 
their papers of incorporation a telegraph and telephone 
line, also to furnish electric light and water power. 


The Montgomery County Telephone Company, Hillsboro, 
III. Capital stock, $6,000. Incorporators : Charles A. 
Ramsey, Jacob J. Frey and Willlam &. Barry. 


The Manheim Electric Light. Heat and Power Com- 
pany, Manheim, Lancaster County, Pu. Capital stock, 
$20,000. ; 

The Radnor Electric Passenger Railwsy Company, 
chartered at Harrisburg, Pa.—to build an electric road 
beginning in Radnor township, Delaware County, and ex- 
tending westerly along tha old Lancaster road to its in- 
tersection with the Philadelphia and Lancaster turnpike. 
Capital stock, $80,000. President, Henry Douglass, of 
Philadelphia ; directors: Andrew J. Reilly, Albert Layton, 
David Pepper, Frank E. Schermerhorn, Frank H. Haw- 
kins, Lincoln L. Eyre and H. A. Mullen. 
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High Potential Porcelain Insulators. 


Fred M. Locke, Victor, N. Y., manufacturer of a high 
Class of line material and specialties, is now filling an 
order for 3,600 of his special High Potential Porcelain 
Insulators. They are to be used on the long distance 
transmission line between Nevada City and Grass Vallev. 
CoL, the voltage of, Which is to be 5, 500. 


i 


INSULATOR— CROSS SECTION. 


These insulators are of a new pattern, as shown by the 
accompanying cross sectional plan. They are made from 
the highest grade of porcelain, are 514 inches in diameter 
and weigh about two and one-quarter pounds each. The 
de-ign of the insulator especially adapts it for use where 
structural strength and high insulation are necessary. 


Partridge Motor Brushes. 


The Partridge Carbon Company, Sandusky, O., reports 
that much of the carbon motor brush trade is coming its 
way, more brushes being sold now than ever before in the 
history of the company. Even the Carbon combine can- 
not get along without this company’s goods and buy 
them when they strike a customer who insistson having 
a good article. . 


The New ‘‘ Standard ’’ Arc Lamp. 


Probably no exhibit at the Northwestern Electrical Con- 
vention attracted more attention than the new Arc Lamp 
recently placed on the market by the Standard Electric 
Company of Chicago, and of which more than a thousand 
are now in use. In exterlor appearance it is similar to 
the former type of Standard lamp, but when the cover is 
lowered the marked simplicity of the mechanism is ap- 
parent. As this lamp is a prime favorite with Mr. Perry, 
it was perfectly natural that he should find pleasure in 
debating on its good qualities; how the potential of the 


are remained just the same regardless of the position of 


the clutch, the lamp magnets always being in perfect 
electrical balance; how an instantaneous and silent arc 
was always assured : how the present arrangement of the 
magnets does away with the necessity of perfect cleanli- 
ness to insure economical and satisfactory service, a point 
that ought to be brought to the attention of Mr. Roche, 
who controls the lamps in the La Salle street tunnel, the 
dustiest place in Chicago. It is claimed that the potential 
of the are never rises above 50 volts or drops below 46, and 
though the amperes should vary from 5to15 still the arc | 
will form silently and instantaneously at the normal volt- 
age and so remain. As the contact points in the auto- 
matic cut-out are of platinum therecan be no corroston 
and the lamp cuts out without a spark. For conducting 
the current to the carbon rod there is a substantial 
brush capable of carrying more than 20 amperes. The 
brush is so arranged that the friction upon the rod is re- 
duced to a minimum. For outdoor service each lamp is pro- 
vided with a double pole weatherprocf switch which is en- 
closed in a compact ‘detachable cap,” and is so con- 
structed as to permit the lamp being instantly removed 
from the line without opening or breaking the circuit. 


Comparative Tests of Columbia and Edison Lamps. 


A recent comparative test of Columbia and n' w type 
Edison lamps shows that the Columbia is not only of longer 
light and higher sustained candle power than its cheap 
rival, but that after ‘30 hours’ burning it shows a saving 
of .5 watts per candle. Four Columbia and five Edison 
lamps were entered in this test. All the former were 
burning after 780 hours; only twoof the latte were burn- 
ing after 60) hours. At ‘86 hours the Edison lamp devel- 
oped 9% ©. P., the Columbia, 1234, demonstrating that one 
Columbia lamp is equal to three Edison lamps. Colum- 
bias sell at 2:c. On the basis of their efficiency the Edison 
lamps should be sold at 6350. 


Mr. Wm. H. Pike, Jr., so long connected with the Brady 
Manufacturing Company of Brooklyn, N. Y., and who has 
been their superintendent for the last two years, has re- 
signed and is now taking a much-needed rest. He is suc- 


ceeded by Mr. Oluf Tyberg. M. E., solong and favorably 
known as a practical and theoret cal engineer and as 
the designer of many labor-saving machines, automatic 
and otherwise. Mr. Ty berg has acquired an interest. in 
the company. 
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The Missouri and Kansas Telephone Company has com- 
menced work on it underground system iu St. Joseph. Mo. 


Baleimore capitalists are projecting an independent ex- 
change system at Bridgepart, Conn. Itis presumed that 
they will acquire ‘tbe charter rights of the Connecticut 
Telegraph and Telephone Company, which wa- chartered 
in 189 

The city council of Port Huron, Mich., has rescinded its 
action demanding the removal of all Bell telephones from 
the city offices and departments. . 


The Pennsylvania Telephone Company ot Harrisburg. 
Pa , is preparing to establish an exchange at Mechanics- 


burg. Pa O 
The Citizens’ Telephone Company, St. Joseph, Mo., has 
asked for an extension of six monthsin which to com- 
plete its plant. E 
The New York and Pennsylvania Telephone and Tele- 
graph Company is making extensive improvements in its 
lines between Buffalo and Erie. 


The board of trade of Saginaw, Mich, Is behind the 
movement to organize a local telephone company at that 


place. — 


The Southern Bell Telephone Company is making an ef- 
fort to establish exchanges in Girard and Phoenix City, 


Ala. des 


The Citizens’ Telephone Company has completed its line 
between Carbondale ann Honesdale, Pa. Anthracite, of 
Carbondale, says: This branch is but a local branch of 
the great national telephone system which is spreading 
slowly over the whole country. From this city the line 
will probably soon be extended down the entire valley 
and then be connected with the main syst: m.” 


The Columbian Standard Telephone Company, to oper- 
ate in Maryland, District of Columbia, Virginia and West 
Virginia, has been organized at Washington, D. C., with 
L. C. Hine. of Washington, president: Gen. Felix Agnus, 


of Baltimore, vice-president, and George W. Cross, gen- 


eral manager. Its headquarters are in Washington, with 
branch ofices in Baltimore and Richmond. 


The Wayne Telephone and Telegraph Company is being 


organized at Newark, N. V., with a capital stock of $5,009. 


The Chesapeake and Potomac Telephone Company 13 
contemplating the enlargement of the Central Exchange 
Building, at St. Paul street and Bank Lane, Balti- 


more, Md. 


A. B. Ferdinand, representing the Milwaukee Construc- 
tion Company, has secured a telephone franchise at She- 


boygan, Wi . 


The Wisconsin Telephone Company has asked for a 
franchise at Baraboo, Wis. 


F. P. Crocker has beer made manager of the Wausau 
Telephone Company, Wausau, Wis. It s the purpose of 
the company to operate exvlusively in Wausau, and to 
furnish service to subscribers at actual cost, the company 
belng formed on the co-operative plan. 


The New England Telephone and Telegraph Company 


wil. erect a new exchange and office building at Worces- . 


ter, Mass. 


The Globe Telephone and Construction Company is 
being organized at Des Moines, Ia., with a capital stock of 
$20,000. It will manufacture telephones underth pate ts 
of John Serdinko of San Antonio, Texas, and establish 
exchange plants. C. K. Mead is at the head of the enter- 


prise. 


J. H. Fous will establish a telephone exchange at Mt. 
Vernon Springs, N. C. ; 


The establishment of a telephone exchange at Ashburn- 
ham. Mass., is contemplated. 


The }.olice signal and the fire alarm wires in Boston are 
to be placed in one duct of the New England Telephone 
Company’s conduit. er 


H. M. Brinkerhoff, « lec'rical engineer for the West Side 
Construction Company of Chicago, known as the Metro- 
politan Elevated Railway Company, has awarded the 
contract for furnishing a telephone system to the West- 
ern Telephone Constructlon Company, Chicago. This 
system con emplates about thirty telephone outfits,one at 
each railway station. 


The Home Standard ‘!elephone Company has been in- 
corporated to operate in Albany and Kensselar counties. 
N. Y. Thecompany will construct lines of telephone and 
telegraph to connect the cities, towns and villages in 
Albany county and the villages of Bath-on-the-Hudson, 
East Albany and Greenbush in Rensselaer cOunty. The 
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central office will be in Albany. The capital is -8850 C00, 
and the directois are Henry Russell, John H. Farrell, 
Charles Whitney, William H. Keeler, John M. Bailey, 
William McM. Speer, James Rooney, Howard Hendrickson, 
William Barnes, Jr., Willlam N. B. Sanders, William P. 
Budd, James B. Lyon, William A. Graves, John A. McCar- 
thy and William J. Walker, of Albany. 


A telephone company with a capital stock of $100,000 
has been organized in Lewisburg, Pa.; the purpose is to 
extend the lines to every part of Union County, the cen- 
tral station being a Lewisburg. President, J. T. Baker ; 
secretary, C. H. Hassenburg ; treasurer, C. sha ffer. 


The Phæœntix Telephone Company has asked permission 


to erect poles and wiresin Altoona and Hollidaysburg, Pa. 
5 


The Long Island telephone service of the New York and 
New Jersey Telephone Company has been completed to 
Orient village. 3 


The wires of the Central New Tork Telephone and Tel- 
egraph Company in Utica, N. Y., are soon to be placed 
underground in the business part of the city. The sub- 
way is now under constru tion. 


Pilot Mound and Fraser, two Iowa towns, are bring con- 
nected by a new telephone line. 


The Home Telephone Company, Uniontown, Pa., is 
ready to make contracts for its exchange and line equip. 
ment. Evans Johnson is manager, and can give necessary 
information to bidders. 


An ex ensive inter-rural telephone service is to be estab- 
lished at Saiisbury, Md. Franchises have already been 
granted to S. E. Gurdy, Majo. Humphries, W. H. Jackson 
and other gentlemen residing near that place, to connect 
their farms with the local lines and exchange in Salis- 
bury. 


Telephone improvemer.ts at Syracuse. 


Plans for the Central New York Telephone and Tele- 
graph Company's new building at Syracuse, N. Y., have 
been approved. The structure will be of fron, stone and 
brick, four stories high, fitted througl out with mod- 
ern electrical appliances. Work will be pushed so that 
the wires and offices may be transferred to the new build- 
ing early next spring. The building will cost $25,000. 

The metallic circuit of this company connecting Syra- 
cuge, Auburn and Skaneatelas nas been completed. A 
force cf men is now stringing a new copper circuit be- 
tween Syracuse and Utica. As soon as that is completed, 
a new line will be constructed between Lowville and 
Watertown. Next year the metallic circuit will be ex- 
tended to Gouverneur, Carthage and Ogdensburg, and on 
down the river to Clayton, Thousand Island Park, Alex- 
andria Bay and other resorts along the St. Lawrence. At 
Ogde sburg cable connections will be had with Canada. 


Tne Independent Movement in iowa. 


The independent telephone companies are taking busi- 
ness right away from the Bell Company in Iowa, as shown 
by the following : . 
Boone, Iowa, July 14, 1895. 
Publishcrs ELECTRICITY. À 

Gentlemen: We have an exchange of 120 subscribers in 
this city, nearly completed, and have replaced all but 
about a dozen of the Bell instruments. They had, prior to 
our teginning business, dwindled down to about filty 
subscribe:s in this town of 10,000 people, which was due to 
their prohibitive prices and the fact that the care of the 
local exchange was lost sight of in their attention to the 
roll lines. They had been operating here some twelve 
years witbout a regular franchise. When our construction 
work began they commenced rebuilding, setting poles 
down the principal street, whereupon the city council 
served notice op them to cease work until they could show 
authority for us ng the treets. They then applied for a 
franchise, which has been granted them, but with the 
following restrictions: that the rental for phones in 
business houses shall not exceed $2.50 per month, resi- 
dences $1.50 per month: that the ioll for five minutes’ use 
of line to . oli ts within the county shall not exceed 
fifteen cents, and to points within a radius of 5) miles 
twenty cents. Prior to the granting of the franchise 
they notified the city fathers that they would not accept a 
franchise that was limited in rate, threatening to pull out 
of town, etc., etc. I: now remains to see what action they 
will take In the matter. 

We are using the equipment! of the Western Telephone 
Construction Company which Is giving splendid satis- 
faction. 

Kindly send to our address your paper for one year. We 
are much pleased with your position on the telephone 
question, and hope you wil continue on the side of the 
people.” Yours truly, 

BOONE COUNTY TELEPHONE COMPANY, 
CHAB. E. WELLS, Secretary. 


ORLD. 
Telephone Directory 


List of Independent Manufacturers Who [lake 
and Have Telephones and Accessories 
For Sale. 
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TEX ‘HUNNINGS’ DUST TRANSMITTER 
AMERICAN ELECTRIC TELEPHONE 00., 
Kokomo, Ind. 


COMPLETE TELEPHONES, PARTS, &c., 
MIANUS ELE TRIC CO., 
Mianus, Conn. 


M & B. TELEPHONES, 
° TRE b. 8. TELEPHONE CONSTRUCTION CO., 
Bullitt building, Philadelphia, Pa 


OMPOUND MAGNETO TELEPHONES, 
WESTERN TELEPHONE CONSTRUCTION Co., 
South Clinton St., Chicago, III. 


TANDARD TELEPHONES, 
PHILADELPHIA TELEPHONE CO., 
Box 707, Philadelphia, Pa. 


ALUMINUM DIAPHRAGM TRANSMITRS, 
PITTSBURG TELEPHONK CO., 
903 Penn Ave.. Pittsburg, Pa. 


OUD TALKING TELEPHONES, 
THE MASON TELEPHONE CO., 
Richmond, Va 


EVERYTHING FOR TELEPHONES, 
DE VEAU & CO., 
32 and 3! Frankfort St, New York. 


— . ¶ ——ũĩͤͤ 


OMPLETE TELEPHONE EXCHANGES. 
THE HARRISON INTER’L TELEPHONE CON. CO., 
Chicago, In. 


HE CENTURY TRANSMITTER, 
THE CENTURY TELEPHONE CO., 
299 Devonsh re St., Boston. 


RM REST MAGNETO BELL, 
VIADUCT MANUF O Co., 
Baltimore, Md. 


LAKE I RANSMITTERS, 
PHCENIX INTERIOR TELEPHONE Co., 
181 Liberty 8t., New York. 


MHE MILDE MICROPHONE, 
THE STANDARD TELEPHONE & ELECTRIC CO., 
Madison, Wis. 


IDATTERY TELEPHONES, 
UNIVERSAL TELEPHONE CO., 
Ooo Indianapolis, Ind 


A UTOMATIO SWITCHBOARDS, . 
STROWGER AUTOMATIC TELEPH. EXCHANGE, 
947-919 The Rookery, Chicago 


ANTHONY ELECTRICAL TELEPHONES, 


THE ANTHONY CO., 
52 Perin Building, Cincinnati, O. 
HE SOUTHERN TELEPHONE, 
THE SOUTHERN TELEPHONE CO., 
Fayetteville, N. C. 
ERSON TELEPHONES, 
W. D. JAMESON & CO., 
41 Broadway, New York. 
LONG DISTANCE TELEPHONES, 
THE UNION ELECTRIC CO., 
Cleveland, O. 
ELEPHONES AND SWITCHBOARDS, 


= STROMBERG-CARLSON TELEPHONE MFG. CO., 
174 South Clinton St., Chicago. * 


pMPROVED HUNNINGS, 
THE RAWSON ELECTRIC CO., 
Elyria, Ohio. ' 


TEE LOCKWOOD TELEPHONE, 
A JOSIAH TICE, 
New Brunswick, N. J. 


THE PONT NATIONAL, 
NATIONAL TELEPHONE MFG. CO., 


TH “KEYSTONE” TELEPHONE, 
KEYSTONE TELEPHONE CO., 
Pittsburg. Pa. 


5 TO $15 TELEPHONES, 
$ FARK TELEPHONE & CONST. SUPPLY CO., 
842 Dearborn St., Chicago, Il. 
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EDITORIAL NOTES. 


There are still left in this trade a large number of men 
who have entered into it for thelr life work. They may 
be disheartened, but they have not given up. It is for 
them that we write. To them we present our argu- 
ment, and to them we must all look for the re-establish- 
ment of business principles, the reinforcement of the 
doctrines of common sense. 

itis for these men to consider just why wrong has 
temporarily triumphed over right, why it was possible 
for the tricksters and adventurers to bring the industry 
to its present condition. 

And when these questions receive careful thought the 
oniy answer possible is that the electrical press has not 
done its duty. 

if the Electrical Engineer,’’ the Electrical World,” 
the Electrical Review and the Western Elec- 
trician’’ had faithfully done their duty by the trade 
they claim to represent, whose best interests they claim 


to guard, the present situation would never have con- 


fronted us.— ELECTRICITY,” June 5, 1895. 


The Double J Judge Showalter handed down 
Arc Lamp last week an opinion in the case 
Decision. of the Brush Company vs. the 

Western Electric Company which will be reid 

with interest by a very Jarge circle of the elec- 

trical fraternity. Unlike many of the recent 
important decisions in electrical patent cases, the 
validity of the mil.tant patent is not questioned, 
but the effect of the decision will be scarcely less 
fir-reaching than it would be were the Brush 
patent entirely overthrown. Itw.1l be remem- 

bered that on September 2, 1879, Mr. Charles F. 

Brush patented a means by which in an are lamp 

two or more setsof carbonscould be successively 

thrown into action so that the suco eding carbon 
should not burn until the preceding one had 
been completely consumed. The wording of the 
patent disclai ns any specific device by which this 
shall be accomplished although describing one 
device by which it can be accomplished, but dis- 
tinctly describes the sequence of steps by which 
the desired result is to be obtaine l, leaving the 
mechanical devices entirely open. In brief, 
Brush’s device was this, that where two pairs of 
carbons were involved and initially the two mem- 
bers in each pair were in contact, in striking the 
arc one pair were separated slightly before the 
other pair and therefore maintained by the ac- 
tuating device at a sightly greater distance 
apart’ than the second pair after the arc was 
struck. By this arrangement, although both of 
the feeding carbons were ac'uated by the same 
controlling mechansn ani suspended by 
clutches dependent upon the same, the carbon 
which was maintaining ths a'c might feed for 
th it purpose until consumed without rendering 
it possible for the succeeding carbon to be 
thrown into action. According to the reading 
of Brush’s patent, the order in which the various 


pairs of carbons should be successively thrown 
into action was predetermined by the m: chanism 
employed and not accidental. This patent 
further provided for the proper throwi' g into 
action of the predetermined pair of carbons 
when those already in action w. re consumed, 80 
as to maintain without serious interruption a con- 
tinuous light untl all of the carbons had been 
successively consumed. 

The interpretation of the Brush Company of 
this patent was that it covered the use of suc- 
cessively burning pairs of carbons whatever the 
procedure by which the arc was first struck, 
maintained and afterwards transferred from a 
consumed pair of carbons to an unconsumed pair. 
According to this interpretation, two pairs of car- 
bons actuated in any possible way, whether by 
a common mechanism or separate mechanisms, 
if combined in a single structure, was an infringe- 
ment, provided the simple shifting of the are 
from the consumed pair to an unconsumed pair 
occurred at the proper moment to maintain prac- 
tically unimpaired a continuous illumination 
during the combined life of the several pairs of 
carbons. Thus inte: preted, tke patent was so 
broad as to practically monopolize the manu- 
facture and use of all-night or long-burn ng are 
lamps, and the Brush Company bave so assidu- 
ously maintained their views of the case that 
nearly every manufacturer wh» has attempted to 
accomplish the same thing has had either to pay 
royalty to the Brush Company or stop business. 
The lower courts have freely granted injunctions 
without hearing upon the complaint of infringe- 
ment by the Brush Company, and thus many 
were deterred from going into the business 
either by the fear of legal consequences or the 
expense of immunity purchased in the shape of 
royalties. 

Judge Showalter’s opinion, which is given 
quite at length elsewhere in this issue, places a 
very much restricted construction on the patent, 
and while its validity, so far as its verbal claims 
are concerned, is tacitly maintained, other obvi- 
ous methods, such as those covered by the Scrib-. 
ner patents, are held to be not infringements. 
While this trial was not in a count of last resort, 
Judge Showalt-r’s opin‘on is so clear and evinces 
such a comprehensive and acute understandinz 
of the elements involved that it seems scarce y 
probable that an appeal will be taken. 

Entirely aside from the result of this case, 
which is gratifying to us, it is a pleasure to read 
the opinion, which, in its lucidity of expression 
and apparent complete comprehension of all that 
was involved, stands in such bold contrast to 
some opinions on electrical patents handed down 
within the past few years. 
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The Up to last week Exec- 
Rowland-Forbes ITRIOIrT had seen little or 
Controversy. nothing in the controversy 
between Prof. Henry A. Rowland and Prof. 
George Forbes over the designing work on the 
Niagara plant worthy of newspaper comment. 
We looked up on it as an unfortunate episode, and 
hoped to hear the last of it soon. The charg: s 
made by Prof. Forbes in London Lightning, 
and printed in full last week in ELECTRICITY, 
have changed our views--at least in one particu- 
lar. We should seriously regret now to have it 
end where it is, not that any newspaper reply 
from Prof. Rowland is called for or would be 
even permissible. Other measures are now de- 
manded. 

Prof. Forbes has, however, even if grossly 
slandering Prof. Rowland, performed a real pub- 
lic service in tearing the mask oft the heretofore 
concealed financial plans of the N iagara promo- 
ters. Wedo not know who originated the ex- 
pression brutal frankness” or we would give 
him credit for it as we apply it, for no other 
words known to us can 80 clearly express Prof. 
Forbes's offence against his company. He is 
guilty of brutal frankness, 

We have to do with only one sent nce in Prof. 
Forbes's letter. Meant me we wi 1 go back a few 
weeks to recount recent events, 


On June 12 ELROTRTIOI Tr said: 

But after all this babble about franchises and transmis- 
Bion which the Engineer indulges in 18 cleared away, there 
is another feature of the situation which is also entirely 
beyond the comprehension of our contemporary—the 
stockjobbing part of the Niagara en terprise, which has al- 
ready proceeded far enough to be conspicuous to those 
who give apy real thought to the scheme, and which will 
soon be even more apparent. 


The Engineer, we believe, characterized this 
expression of opinion on our part as vulgarity. 

On July 8 we reported the remarks of Mr, 
Rankine of the N iagara Company before the 
Buffalo Common Council, as follows: 

We are not going to sell or distribute any power our- 
selves, even to Niagara Falls, but intend to organize and 
CAPITALIZE A COMPANY tO conduct our business here, and 
we want authority to transfer our franchise to them. 


This was perhaps a plain enough declaration 
from the company of its intentions. Now Prof, 
Forbes comes to our defence (though we did not 
need any) by saying: 

The officials of the Niagara Company have informed me 
and others that he (Rowand) was employed only to get 
him to withdraw his Opposition to alternating currents. 

Now we would like Prof, Forbes or the officials 
of the Niagara Company ” to explain, if they can, 
how the opposition of Prof. Forbes or any other 
man to alternating currents could hinder the 
success of the Niagara plant in its legitimate 
worhings? Would this opposition hoodoo the 
gigantic dynamos, create bugs inthe transmis- 
sion lines, or play hob with the transformers in 
any mysterious manner? Would it make the 
line losses greater between Niagara and Buffalo ? 

We think not. What it might have done, how- 
ever, would have been to point out the weak 
spots commerci ally in this enterprise, and make 
it more difficult for the original promoters to un- 
load a few millions of securities on the public. 

To prevent the expression of Opposition of thig 
nature the company were willing, by the confes- 
gioa cf their own consulting engineer, to commit 
bribery. 

We are certain of Prof. Rowland’s innocence 
of these serious charges. We do not believe he 
could be bribed. But that does not change the 
facts. The Niagara Company would stop at 
nothing to insure the succ:ss of its plans—to sell 
stocks and bonds on an enterprise which is as 
sure to be unprofitable as the water is to continue 
to flow over Niagara when they extend their 
service to Buffalo or further. 

The conviction grows upon us that ELECTRICITY 
will never need to offer one word of apology for 
any strictures made upon the N lagara promoters. 


ELECTRICITY. 


Canal Mr. Frank W. Hawley has gone 
Towage. abroad to raise m. ney for equip- 
ping four miles of the Erie Canal for electric 
towage. The plan now is to run a motor carriage 
in the air on a 13 inch cable for towing purposes 
—a scheme which would be picturesque even 
if unpractical. We wonder what advantages Mr, 
Hawley can show to proposed investors in running 
his machine in the air over running it upon the 
well-graded and level towpath on a track. There 
would be about a; much sense in towing our 
Broadway surface cars from a balloon as there is 
in hauling a canal bout from mid-air, 

What the Erie Canal needs first is more water 
—more width and greater depth. Then the 
question of towage can be easily settled. A 
track on tbe towpath with ordinary electric 
motors would be a certain success. Unless Mr. 
Hawley puts up his own money, and we guess be 
hasn’t got much, his method will probably hang 
just where it is now—in mid-air. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


Mr. J. Hoparr HERRIOK, formerly vice-presi- 
dent and commissary of the Edison General 
Electric Company, says that G. E. stock is a good 
buy and will soon sell at 50. But we do not be- 
lieve Mr. Herrick is putting his own money into 
it. 

& & * 

TER receivership of the Royal Are Electric 
Company, which Mr. Louis Howard organized 
to do business through the universe,” has been 
closed. The receiver, Foster M. Voorhees, geta 
$200. 

M „K k 

THE receiver of the Schuyler Electric Manu- 
facturing Company, of Hartford and Middle- 
town, Conn., has been ordered to sell the plant 
as the o' aims aga‘nst the company are so compli- 
cated that there is no other means of effecting a 
settlement. We shall throw a little light on this 
subj ct sooner or later, proving again that ELERO- 
TaIOITX has a way, not open to the courts, of 
getting at the facts. This Middletown deal was 
one of Mr. Coffin’s earlier attempts at ‘‘ consoli- 
dation and was not carried out with his accus- 
tomed cunning. It savors more of the burly 
highwayman with aclub than of the confidence 
man who afterwards learned how to induce 
people to give up their money cheerfully. 

* kK * 
Dr. Adams’s Troubles. 


Stockholders In the Air Line Protest. 


St. Louis stockholders in the Chicazo-St. Louis 
Electric Road are organizing to recover their 
money if possible, and will bring suit if any way 
is found to prove fraud. 

Dr. Adams says he first made a contract with 
a former third vice-president of the General 
Electric Company to sell $8,000,000 of bonds, 
but the latter failed todoso. Thena Chicago 
firm agreed to place $9,500,000. They also were 
unable to carry out their contract. All told, the 
company has received $112,000, which has been 
spent, several hundreds of it in advertis ng in our 
esteemed contemporaries. Dr. Adams says that 
the misfortunes of bis enterprise are largely due 
to the f. ot that General Electric stock has fallen 
from 119% to about 30, which is as good a reason 
as any we can expect from h'm. 

x NK * 


THE decision of Judge Showalter in the double- 
carbon aro lamp patent removes effectually the 
only remaining grip which the General Electric 
Company has had upon any branch of the elec- 
trical manufacturing business. It was the only 
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patent they had upon which a royalty was 
collected, nearly every manufacturer of double. 
carbon lamps, including the Fort Wayne Com- 
pany, having paid $5 per lamp. When the 
Load Line is redrdwn next year, the Brosh 
Patent will be added to the record—Feeder and 
Main Patent, Edison Lamp Patent, Thomson 
Regulator Patent, Bi ush Double-Carbou Lamp 
Patent—all now gone. What is there left fora 
foundation for the General Electric's Pa‘ent 
asset item of over $2,000,000 ? 
„& XK * 
British Obtuseness or American Puffery. 
(London Electrical Review, M ay 31.) 

An interesting“ type of battery is (says the American 
Electrical Review) made by the Multivolt Battery Com- 
pany of Brooklyn. In brif, this battery consists of a 
number of independent cells, the containing veesels of 
which have holes in them, and which are all {immersed in 
a Single vessel containing an excited fluid ; in other words, 
there are a series of leaky cells, each on partial » hort- 
circuit, and the electromotive force of the combinatior 13 
that of the cells in series diminished by the partial short- 
circuiting. The result of this wonderful and interest. 
ing“ arrangement is. that a 6-cell battery, which should 
have given normally 12 volts, actually gave only 5, at 
which the Electrical Riview expresses astonishment. 
Truly, our American friends have something yet to learn 


in elementary electricity. 


(London Electrical Review, June 14.) 

The Western Electrician believes that we underrate the 
intelligence of our readers even if they are English, and 
speaks of enlightening British obtuseness. No one, how- 
ever, can accuse us of overrating the scientific qualifica- 
tions of certain of our American contemporaries. We 
need only refer to the Boynton “ multivolt ” battery, to a 
note on page (85 of our issue of May 31, and to page 454 of 
the New York Electrical Engineer for May 29. 

(London Electrical Review, June 2 ) 

The Boynton ‘semi short-circuited ” battery (to which 
We alluded in a recent issue), devised by our ingenious 
American friends, is being run the gamut of the Amert- 
can electrical papers, and is being described in the mcat 
app oved " circular” style. Do the editors wilfully blind 
their eyes to the absurdity of the arrangement, or are they 
grossly ignorant of elementary electrical facts? 

We guess our Britis friends bave the lau h 
on our American conte mporaries this time. 

* * %& 

Ur to a few weeks ago the trolley systems in 
Brooklyn ran at speeds giving the greatest satis 
faction to the majority of people in the city. 
Owing to the niggardly policy of the railway 
companies in hiring cheap men to run the cars, 
accidents were too frequent. Then mass meet- 
ings, composed chiefly of the residents of the 
Heights section who rarely ride in the cars, were 
held to prote:t against the high spee. ls, which 
were reduced to an extremely slow rate. Now 
the prom nent rea! estate men have joined ina 
petition to the Board of Aldermen urging 8 
modification of the ordinance restricting the 
speed of trolley cars t» six and eight milks an 
h ur. They contend that the reduced speed is 
detrimental to business iuterests and the devel- 
opment of the outlying districts of the oity, and 
their views are absolutely correct. 


* & * 


Ir 1s reported that a movement is on foot 
among those employees of the G. E. Oompany 
who receive the h ghest salaries providing for 
the offer by each of a mcnth’s salary to the com- 
pany if the works shall be moved to some other 
place. The joys of life in Schenectady are ev - 
dently not appreciated by the G. E. boys. And 
no wonder, 

& NK * 

WE were in error in stating that the Electrical 
Review printed the advertisement of Dr. Adams's 
air-line scheme, aud we cheerfully offer apology 
to our esteemed contemporary, which has sins 
enough to bear without being unjustly accused. 

& & & 
But They Are Being Learned Rapidly. 


(From Rochester Democrat and Chronicle.) 
There are a good many things yet to be learned about 
the effects of ELECTRICITY. 
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ELECTRICITY. 


GENERAL ELEGIRIC’S FINANCING POLICY. 


Northwest General Electric—The Scheme, the Companies Fi- 
nanced, the Facts and Figures from the Official Record. 


HOW BONDS ARE MANUFACTURED FOR NEW ENGLAND INVESTORS. 


OHAPTER III. 


The St. Cloud City Street Car 
Company. 


INTRODUCTORY. 


In taking up for consideration the affairs of 
the St. Cloud City Street Car Company, and the 
relations which that enterprise bore to the great 
scheme of electrical financing which this series 
of articles is designed to elucidate, it is proper to 
revert to the story of the operations at Winona 
published in our last two issues. 

When the Thomson-Houston financiers de- 
cided to begin operations at Winona, that town 
bad an unprofitable horse railway, capitalized at 
$25,000. There were 18,200 people in the town. 
The first financing move was to buy the horse 
railway, equip it electrically, and capitalize it at 
$200,000. There were four miles of track and no 
power house. There was also a lighting plant in 
the town. After a year or more this was bought 
for $35,000, the two companies put together 
under the name of the Winona General Electric 
Company, and capitalized at $900,000. 

The trade at St. Cloud City, which we will now 
consider, differed in some respects from that at 
Winona. The town had ouly 7,686 people. The 
railway company only was bought, as the scheme 
did not hold out long enough to permit of buy- 
ing the lighting company and making another of 
Mr. Coffin’s grand consolidations. There was 
thus only one capitalization. The opera- 
tion was not therefore, a large ore, but it is 
even more instructive than the one at Winona, in 
that it shows effectually that the probable or 
possible success of a local enterprise did not 
enter at all into the calculations of these Thom 
som-Houston financie.s. That was a subject in 
which they had no interest, and to which they 
gave no thought. 

For suppose a small system did have the possi- 
bilities of moderate success, and was able to 
earn, say $2,000 a year net, it would then have 
been a lit!le more difficult to buy it, and it would 
have taken fifty years to make $100,0 0 out of it 
legitimately. Moreover, for purposes of bonding 
and realizing money quickly a paying plant was 
little if any better in the hands of Mr. Coffin 
than any other plant. 

The Thomeon-Houston scheme was worth fifty 
honest deals—corld not $100,000 be realized in 
fifty days? All that was needed was to finda 
railway whose owners had lost so much money 
that they were willing to sell it cheap, equip it 
electrically, boud it for five or ten times its value 
and sell the bonds; and Mr. Coffin knew how to 
sell them. What was earning capacity to him or 
his associates ? Easy purchases and plenty of 
bonds was their watchword. If the bonds 
were worthless, what of that? Any one coud 
sell good bonds. But to build up a reputation 
as a Napoleon of finance it was necessary to sell 
something which no one else could sell. This 

Mr. Coffin did, andthe reputation is his. 

We shall show, we think, that there never ex- 
isted ashadow of chance for the St. Cloud Street 
Cur Con pany even to pay interest on its bonds, 
unless the «lectrice railway was to be a human 
incubator and quadruple the population of the 
town in one season. 


THE SCHEME. 


When those eminent financiers, Messrs. E. R. 
Gilman and C. A. Coffin (president of the G. E. 
Oo.), first discovered the splendid possibilities 
waiting for their master minds for full develop- 
ment in the village of St. Cloud City the town 
had a population of 7,686 people. It had had 
for several years a horse railway with 4 mies 
of track, and the cheapest possible equipment. 
It had lost money every month of its existence, 
ani had a nominal capital of $100,000. The 
owners were easily induced to part with this 
property for $16,000, not in cash, but in bonds 
of the new enterprise which were to be and 
were) i sued. Then the usual p'an of financing 
was followed. The change to electric power was 
made with the strictest regard to the customary 
plan in these schemes, i.e., giving the road as lit- 
tle value in the way of equipment as possible. One 
type D, T.-H. generator was provided, pole 
line construction was completed, and power was 
rented from the local lighting company, there 
being no power house provided. There was also 
in this case an extension of the system to the 
thriving city of Sauk Rapids, 8 milesaway, which 
had a population of 1,185 souls, mostly lumber- 
men, the chief industry being asawmill. The 
value of the horse railway as an earning property 
is perhaps made clear enough from the fact that 
during the change of equipment, taking several 
months, no cars whatever were run. 


When the Sauk Rapids extension was com- 
pleted, it was found that the engineering talent 
in charge of the enterprise had fa led to take 
into account the perturbing fact of rottenness in 
the wooden bridge over the Mississippi con: ect- 
ing St Cloud City, Stearns County (pop. 7, 686, 
and Benton Coun y, where Sauk Rapids (pop. 
1,185) was located, which was totally unfit for 
carrying the weight of electric cars. Thus dur- 
ing the life of this enterprise the host of pas- 
sengers between thes: two points have been com- 
pelled to change cars, walking over the bridge, 
which is 600 feet long, a circumstance which was 
not likely to and which has not ‘‘induced”’ much 
travel. 

Water power was used by the lighting com- 
pany and leased to the railway company at 24 
cents per car mile. Mr. C. S. Benson, one of 
the la:gest stockholders in the lighting com- 
pany, was made superinte: dent, and as every 
car mile more meant added revenue to his own 
company, we suppose that the citizens hed at 
least enough cars to ride on. 


We think the question of population and gen- 
eral conditions have been made clear. And it 
was with these conditions, fully understood both 
by the managers of the Northwest Thomson- 
Houston (General Electric) Company and by 
the managers of the parent Thomson-Houston 
Electric Company at Boston, which latter com- 
pany did the financing, that 9100. 0.0 of stock and 
$125,000 of bonds were issued upon the St. 
Cloud City Street Car Company. 

With 6.72 miles of track the capitalization of 
$225,0 0 was at the rate of $33,500 per mile—just 
about double what it should have been even if a 
brick or stone power house had been provided, 
with first-class construction in every detail. But 
it must be remembered no power house was 
built. 


3I 


CONDITION OF THE PROPERTY. 

Let us now consider the actual physical con- 
dition of the property after it came into the pos- 
ses-ion of the Northwest Thomson-Houston (Gen- 
eral Electric) Company, electrically ‘* equipped,” 
and the capitalization raised to $225,000. We 
submit a copy of the trial balance of the com- 
pany, taken directly from their records: 


(copy:) 


ST. CLOUD OITY STREET CAR COMPANY. 


TRIAL BALANCE FOR TEN MONTHS ENDING APRIL 


30, 1898. 
Electrical railway plant. $204,510.00 
, 20,460.00 
Northwest General Electric Co..... 7,204.86 
Track equipment. 8,469.92 
Car equipment............. cece eee 8,092.65 
SNOW plowWũꝶꝶ e ccc e cece 2,088. 97 
Bulls 496.77 
Overhead construction 489.80 
“““... d AEE 814.50 
Organiz tion expense 151. 50 
Benson, C. 8888888 99.30 
ohhh 8 71.42 
Transportation 4,840.68 
Motive pDP Wer 3,896.93 
Maintenance of cars and motors.... 2,946.09 
Maintenance of way 799.61 
Office and superintendence......... 764.39 
Insurance............. e 929.50 
Pane. o 809. 86 
General expense 188.46 
Interest on notes 75. 00 
Interest on bonds 1,072.42 
— — 28858, 321.71 
Credits. 
Capital stock q $100,000.00 
, cece tes araa E s 128,000.00 
Notes payable........ 21,182.e2 
Karnigs eeeusy 11,788.89 


50.0 
— — $28,321.71 


It will be remembered that in the official trial 
balance of the Winona Company when bonds 
were issued the property account was placed at 
$198,893.80, notwithstanding that their own in- 
ventory made it $83,9.2.22, which latter sum 
was at least $80,000 too high. In the St. Cloud 
deal the overvaluation was even more flagrant. 

Electric railway plant is given at $204,540. 

The company had leen given as a bonus some 
wild land both at Sauk Rapids and St. Oloud 
which was of slight value. It had a wooden car 
shed in St. Cloud worth perhaps $500, and a slab 
shed at Sauk Rapids costing $150 to $200. There 
were 6.72 miles of track, with 40-pound T rails, one 
generator and ten cars, one of which was second- 
hand. The ahove mentioned items cover nearly 
everything of any value in the inventory. Sum- 
marizing, we find the total value of the tangible 
property of the company about as follows: 


Property. Value. 

7 miles single track, with overhead construction 
@ $7,00 per mile $49,000 
10 motor Cars........ . tae ee Mee as 25, 000 
Type D T.-H. generator, 62 K. Kw. . 2,250 
Oat shes GewseSewtene 700 
Unimproved real estate........ cc. cee. „ 500 
Miscellaneou ns. 5,000 
$82,450 


as against the $204,540 claimed, an inflation of 
$ 22,090, or over 100 per cent. in the property 
account. 

In the statement given by this c: mpany to the 
Street Railway Journal the track mileage is 
given at 13.2—10 for St. Cloud prop r and 3.2 for 
the Sauk Rapids branch. Mr. Byllesby’s young 
men must have measured both railsin making 
up these figures, as the actual mileage is for St. 
Cloud 4.04 and for the Sauk Rapids branch 2.68, 
or a total of 6.72. 

The franchise is valued at $20,460. Just what 
this was worth will be made clear later in exam- 
ining the earning capacity of the road. 

The franchise need not be taken into account 
at all in arriving at the real condition of the 
property, which is shown by the following: 
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CONDENSED BALANOE SHEET. ST. CLOUD CITY 


STREET OAR Company APRIL 30, 1893. 
Liabilities : 


Capital stock buenas $100,000.00 
f esis en 125,00 '.00 
Notes —Aů—ͤ—yͤṼ i ::ꝶñf „„ „„ ` 1,4 2.82 i 
— — 8246, 4 2.82 
Assets: 
Real estate, franchise and plant.. $82,450.00 
f/. ⁵ ⁵ ü $146,032.82 


It is, however, apparent that the Trial Bal- 
ances” of all these enterprises meant little moie 
than that the officials delegated to make them up 
had a severe trial to make them balance at all. 
The balance was only brought about by making 
an arbitrary valuation of the property and fran- 
chise accounts as large as was necessary to ac- 
complish the object in view. 

EARNING CAPACITY. 

Bat while the property of any company may 
be too small apparently to justify its oupitaliza- 
tion, it sometimes happens that the earning ca- 
pacity is so great as to fully justify it. Was this 
the case at St. Cloud City? In answer we print 
the official, statement of earnings, expenses and 
interest fora period after the capitalization of 
$225,000 had been placed upon the property. 

lcop v.] 
ST. CLOUD CITY STREET CAR COMPANY. 
STATEMENT OF EARNINGS AND EXPENSES FOR TEN 
MONTHS ENDING APRIL 80, 1893. 


. Earnings. 
Earnings from fares collected........ $11,788.89 
Earnings from advertising............ 50.00 
—— $11,833.89 
Expenses. 
Transportation. $4,640 8 
Motive power . 4,896.98 
Maintenance of cars and motors. . 2, 946.09 
Maintenance Of way, 719.64 
Ofice and superintenden ce 764.9 
Insoran eee ens 3.9.50 
General expense. 188.46 
NJ“) 8 8 v, 8 
— — $14, 25.60 
Deficit (for 10 months) $2,186.71 
Interest. 
Interest On DONGS.............-522-+2- $1,072. 2 
Interest on notes 795.00 
— 81 867. 42 


It will at once be noted that there was a deficit 
according to the official report then made 
in actual operations for ten months of $2 186.71, 
and of $1,867.42 additional for int: rest paid on 
bonds and notes. Clearly the carning capacity 
of this road did not pres nt any offset for the 
deficit in assets as against capital liabilities, and 
it is equally clear that there is nothing un‘sir in 
leaving out of consideration altogether the fran- 
chise, which was valued in the preceding official 
stateu. ent at $20,460. The franchise of a rail- 
road company ear.ving only $11,888.89 gross in 
ten months and losing $2,186.71 in operation 
alone can scarcely be said to have any value. 

Moreover, the official statement of earnings, 
ete., as above is not at all a correct showing. 
The actual situation, taking into account the es- 
sential items omitted in preparing the above 
state nent was as fol! owS: 


Prorit AND Loss Account Sr. OLOUD CIT 
STREET CAR Company APR L 30, 1893. 


10 mos. early rate — 
Earnings. 311.83 .89 $ 4, 0 i. 50 
Ex penses . 13,025. 16,830. 2 
Loss from oper- 
ation $2,186.71 $2,624.16 
Fixed charges: 
Interest On bonds, $ 25,000 @ 6 
r Cent 7 600.00 
Interest on n tes, $21,182 82 @ 10 
per een“. neide ce , 48.28 
lll E E S5e654 $9,648.28 
Add: 
6 per cent. depreciation on inven- 
tory of 2204. 5100000 eee $12,272.40 
Dividends on 510, 0 0 stock at 6 
Peenrtrtrt 6,000 00 
Total deficit in operation.... $30,564.84 


NoTE.—The Official statements of t e St. Cloud City 
enterprise w! 1 h we bave at hand are all made up for tue 
ten months e ding A ril 30. 893. For the Sake ofa 
clea er under tanding of the figure , we carry th mot 
at the p oportionate rate for the ful year. 


The company could scarcely have been kept 
afloat for the 30 days during which the bonds 
were being issued except by giving its notes to 


the Northwest Thomson-Houston Company for 
money advanced. These notes were then dis- 
coucted at the St. Paul and Minneapolis banks 
by the Northwest Compa: y, and renewed over 
and over again as they became due. 

The computation of 10 per cent. annual in- 
terest on notes may seem to our Eastern readers 
as being entirely too high a rate. Quits the con- 
trary is true, however. The rates paid by the 
Northwest Thomson- Houston (General Electric) 
Oompany were rarely less than this, and often 
ran as high as 20 per cent., proof of whi h we 
shall soon present. In fact, these high rates of 
interest are quite common in that section, even 
in legitimate lines of business, cash being scarce, 
and nearly the entire business community be ng 
borrowers. When the rates paid for discount by 
the Thom:on-Houston people were abnormally 
hi ch, the paper was usually handled by insiders, 
thus preventing the fact of the company’s press- 
ing need of money from reaching the banks. 


WHAT THE ROAD SHOULD HAVE EARN D TO MEET 
ITS OPERATING I XPENSES ND FIXED CHARGES. 


In o:der to leave no loophole fur the escape 
of the people who engineered this deal, by which 
it was | op d to sell $225,000 of worthless securi- 
ties to Eastern investors, and to svell the paper 
profits of the General Elec ric Company, we will 
co: s der the official statements of the St. C:oud 
City Street Car Company in the light of well- 
established laws as to per capita co «pitalization 
and percentage of earnings to fixed charges. 

It is and always has been well known that a 
ra lway compauy cannot succeed at all in a com- 
munity of less than 1 ,000 people. Mr. E. E. 
Higgins, whom we have often quoted, says the 
securities of no railway ina town of less thun 
25,000 people are worth the consideration of 
other than local investors who can watch their 
own property closely. In towns of 25,000 to 
85,000 people he finds, from the records of all 
the roads in that class, that a ce: pitalization of 
$12.50 per capita is the maximum permissible. 
This St. Cloud roa l should, of course never have 
been built at all, hence neither Mr. Higgins's 
figures nor avy other figures can be used in es- 
timating what the road and its financing ought 
to have been. They ought never to have been 
heard of, and would not have been heard of if 
their existence had been dependent upon the 
personul investments of the men who planned the 
trade, and who relied on shifting the burden 
upon the ignorant purchasers of the securities, 

Probably the one law of street railways best 
established is this, that the operating expenses 
must be about 75 per cent. of gross earnings, 
leaving 25 per cent. for interest on bonds, float- 
ing debt, depreciation, and dividenda, if any. 
Applying this law to the St. Cloud property as 
we did to the Winona ente:prise, we have the 


fol, owing result: 
The yearly fixed charges were: 


Interest on notes G 10 per cent 2 148.23 

Allowance for depreciation should have been 6 
er cent. on 224.5 1ᷣ0 00 cee eee cece ee cene 12. 72.40 
Dividends on $100 0.0 stock at 6 per cent 6,060.0) 
2 ,920.68 


which is 25 per cent. of what the road to be a 
sound property needed to earn per annum, or $111,682.72 


Actual earnings were (yearly rate)..... ........ $14 206.56 


or about one-eighth of what they must have 
been to justify the capitalization of $225,000. 


Deduct from $27,9.0.68, as above, the 86,0C0 item 
for stock dividends, which it may be argued 
did not need to be paid, and we have. ........ $21,920.68 


which is 25 per cent. of wh it the road t.eeded to 
earn in order to exist at all, or................ 


about eight times the gross receipts of the 
road after it had been electrically equipped, 
managed by supposed experts and capital- 
ized for $225,000. 


CONCLUSIONS. 

We think our original proposition, that the 
probable or possible success of a Jocal enterprise 
did not enter into the calculations of these 
Thomson-Houston financiers,” is fully proved. 
A comparison of the scheme at St. Cloud with 
that at Winona shows that the more hopeless the 


$87,68 .72 


prospect of success the more the capitalization 
was piled on. At Winona (pop. 18,200) the elec- 
tric r. ilway system alone was cap talized at 
$200,000, whereas at St. Cloud and Sauk Rapids 
(combined pop 8,868) it was capitalized at 
$225,000. ‘This difference was possibly due tw 
the fact that St. Cloud wa; further from civili- 
zation, and that the actual value of the property 
was loss easily determined by Eastern investo s. 


We have been unable to learn just where the 
securities of this grand enterprise have been 
negotiated. That they have | ec n negotiated is 
apparent, forin the recent list of General Electric 
asse's there appears only a smal portion of them, 
Bond St. Cloud City Street Car Compa: y, 
$5,000.” None of them appear to have ben 
turned over to the United Electric Securities 
Company, the Electrical Corporation or the 
Street Railway and Illuminating Properties, 
Hence we infer that they are up as gilt-edged 
collateral with some of Mr. Coffin’s bankinz 
friends for a loan either to Northwest Genera 
Electric or Gene:al Electric. 

The officers of the St. Clou! Company are: 
President, H. M. Byllesby; vice-president, C. K. 
Stearns; secretary and treasurer, George C. 
McKnight; superintendent, C. S. Benson. Of 
these gentlemen, Mr. Byllesby was the manager 
of the defunct Northwest Geueral Elect ic Cum- 
pany, which failed to make a tuccess of its re- 
murkable plan of financing, and Mr. McKnight 
was chief bookkeeper for the same concern. 


Two of the ten cars given in the last re port of 
the company seem to have fallen to pieces, or 
perhaps they are still up as collateral in the 
hands of the authorities, as on May 81 last, ac- 
cording to our reports, the cars of this com- 
pany were levied on by the sheriff for personal 
taxes. At any rate, the Mayor of St. Cloud City 
wired us as fo'lows: n July 25: The St. Cloud 
City Street Car Company has eight cars; service 
excellent.” 

Prol.ab'y the Mayor is a good pedes rian, and 
does not mind walking across the 600-foot bridge, 
or possibly his official duties never tske him to 
the terminus of the St. Cloud City (pop. 7,683) 
Street Car system Sauk Rapids, Benton County 
(pop. 1,185). 


Those who follow us through this series of ar- 
ticles must not lose sight of their ultimate object. 
It is to prove that the very scheme of financier- 
ing which has become so conspicuous thro gh 
the sensatioual career of the Northwest Thomson- 
Houston (General Electric) Company is not dif- 
fe: ent in any particular from that followed by the 
Thomson-Houston Electric Company of Boston, 
and that Mr. Coffin’s chief reason for desiriug a 
consolidution of his company with the Edison 
Company was that the game had been played al- 
most to ita limit in Boston and with exclasively 
Thomson-Houston local properties. The con- 
solidation of the two parent companies—Ttom- 
son-Houston aud Edison—gave Mr. Coffin such 
opportunitie as he had se:rcely dreamed of in 
the earlier days for amalgamating innumerable 
local companies, either paying ones or other- 
wise, chan zing the name to the General 
Electric C.mpany, doubling the stock and trip- 
ling the bond d debt. And the scheme was 
worked ut such a rapid rate after the formation 
of the General Electric Company that the $10,- 
000, (00 cash raised from the bond issue disap- 
peared asif it had melted, the treasury became 
filled with worthless securities, yhe company 
came within 24 hours of oc. nfessing bankruptcy, 
and the fallacies of the scheme were mad known 
to the world. 

ELECTRICITI has almost proved, we think, that 
the results were no accident, but the inevitable 
end of a preconceived plan for swindling the 
public, 
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The Last Vestige of Monopoly 
Gone. | 


WESTERN ELECTRIC CO. WINS IN THE 
DOUBLE CARBON ARC LAMP CASE. 


Double Carbon Lamps May Now Be Made 
by Auyone. 


In the suit of the Brush (General Electric) 
Electric Company vs. the Western Electric Com- 
pany, for infringement of the Brush double-car- 
bon lamp patent, Judge Showalter, in the United 
Stites Cironit Court at Chicago, on July 24, de- 
cided that there is no infringement in the 
Western Ele-trie’s double-carbon lamp, aud 
but an entirely different construction upon 
the Brush pa ent from that of Judge Brown 
and Judge Gr: sham in previous cases: 

THE DECISION. 


In each of these causes [Tue B ush Electr.c 
Company vs. the Western Electric Compar y, in 
equity, Nos. 21,545 and .2,211, U. S. Circuit Court 
Nortcvern District of Iilinvis] the ground of action 
is an alleged infringement of patent 219, 208 for un 
electric lamp or li aht N issued September 
2, 1879, to Charles F. Brush, said patent being 
the property of complainant company. 

lt is claimed that electric lamps made by de- 
fendaut company pursuant to patents 416,758, 
502,585 and 602,586, issued to Charles E. Scribner 
and assigned by him to defendant, infringe the 
suid Brush patent. 

‘there are seven claimsin the said Brush pat- 
ent. On the contention of c mplainant an in- 
friugement of each of these, numbered from one 
to six, is shown in each of the prerent caure-. 
But this contention rests upon a con-truction of 
the Brush patent, extending in common to each 
of said claims, which is earnestly disputed by 
the defendant. The controversy, so fur as it in- 
volves iu common each o! the six claims as con- 
tested in each siut, hinges up n this one point of 
construction. 

If two parallel pairs of carbon pencils with the 
points of eacu pair touobing are placed iu an 
electrical circuit so that in case eituer pair were 
removed tue current would still pass through 
the oth: r such current will divide between the 
pairs. If such pairs be now separated at once 
and by n common and u iform movement, the 
arc will ap, ear between the points of but one 
pair. It is not practicable to make the points of 
the carbons impinge so that the esistances 
through each pair shall be mathematically equal, 

nor is it practicable to separate the points so that 
the p rting o one side shall be identical in time 
with tha.o. the other. Tue reason why the arc 
forms b tween one pair only may be said to be 
that the oth -r pair in fact parts first, thus throw- 
ing the enti e current through the pair between 
which the arc forms. š l š 

While the partings may be in appearance sim- 
ultaneous t: ey are not so in reality, or, if we 
say the partings are in fact simultaneous then 
the resistance, b. ing accidentally greater on one 
side, determines the formation of the arc on the 
oth: r. 

On May 7. 1878, complainant's assignor, Brush, 
pa.ented a contrivance for feeding one carbon 
pencil toward the other so as to preserve a prac- 
tioa ly uniform distance or length of arc between 

the burviog points till the carbons should be 
eonsumed. l 

On S -ptember 2, 1879, Brush secured, as l efore 
stated, the patent in suit. To hi- invention as 
above described he added a second pair of car- 
bons, A second pair of car!on holders and x 
second movable or feeding carbon rod. Each 
o rbon rod pa sed down throu zh its ring clamp, 
marked the one Cand the other C' in the new 
patent. The lifter, marked D in the new patent, 
was triangular in form with a stirrup at the top 
in which was fastened a ‘ever which was to be 
operated by magnetic attraction. At each lower 
corner of said lifter D wasan opening formed 
by two short projections, one above the otber, 
each opening enclosing the edge of its appro- 
priate ring clamp C or C'. The lower arm or 
section of one of these openings was below the 
plane of the corresponding part of the opposite 
opening, so that, when the current passed 
through the carbone, as the lifter D was pulled 
un it fir t engaged the ring clam: of the added 
carbon rod separating the added pair of carbons, 
and after an interval of continuous movement 
the ring clamp of the other carbon rod was en- 
gaged by the other corner of said lifter D. The 
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two rods continued thence to move together 
until the lifter D stopped, and the arc was formed 
between the carbons which were last separated. 
The latter pair of carbons being fed ogether 
und continuing to burn until consumed, the 
added pair of carbons then part and form the 
arc and continue to burn until co'.sumed, in 
manner as stated in said first patent to Brush. 
After the first pair of carbons have been con- 
sumed snd have ceased to burn, the lamp in 
parting and burning the remaining pair is sub- 
stantially identical with the invention described 
in said prior patent. . 

The ideas of the Brush invention iu suit were 
apparently these: 

(1) By separating the added pair of carbons 
first ı e threw the enti e current down the other 
pai , and thus determined that the are should 
form between said other pair, or paic last separ- 
a 

(2) By separating the added pair at a greater 
di-tance apart than the other pair he avoided 
accidental alternation in the arc between the two 
pairs. 

(8) By permanently holding the added pair in 
such separated relation the first pair could be 
fed together anu consumed without stop. 

In his specification, Brush says: 

My invention comprehe.ds broadiy any lamp 
or ligut regulator where more than one set of 
carb n: are employed, wherein—say in a lamp 
having two sets of carbons—vone set of carbous 
will separate the other.“ 

Again: The operation of my device as thus 
far specified is as follows: When the current is 
not passinz through the lamp the positive aud 
negative carbons of each set A. A’ are in actual 


contact. When, now, a current is passed through 


the lamp the magnetic attraction of the helices 
E will operate to raise the lifter D. This lifter, 
operatiug upon tue clamps C and C', tilts them 
and causes them to clamp and lift the carbon 
holders i, B', an: thus separate the carbons and 
produce the voltaic aro light, but it will be es- 
pecially noticed that the lit ng and separation 
of these carbons 1s not simultaneous. One pair 
is separated before the other, it matters not how 
lit le nor tow sho ta time before. This separa- 
tion breaks the circuit at that poiut, and the en- 
tire curreut is now passing through the uusepar.- 
ated pair of carbons A’, and now when the lifter, 
continuing to rise, separates these points, the vol- 


‘taic arc wi. be established between th m aud the 


light thus produced.” l 

As already stated, after the first pair of car- 
bons has been cunsumed so that the first carbon 
rod holding the stump of the burned carbon 
ceases to feed and the added pair of carbons 
thereupon part and barn, the lamp o! the new 
patent, the special feature of the new invention 
being now superfluous, is substantially identical 
with the lamp of said first patent. 

In the new patent—that in suit—Brush does 
not, in the specifications, describe, or in the 
claims refer to, the manner of burni: g the added 
pair as being a part of his new invention. 

During the burning of the added pair the lamp 
has bec. me substantially the invention protected 
by the said first patent. 

The patentee rays further, in the specification 
of the patent in suit: 

„ Tbe lifter D, in the present instance, is so 
formed that when it is raised it shal not operate 
upon the clamps C. C' s multaneously, but shall 
lift first ove and then the other (preferably the 
clamp C first and C' second, for reasons which 
will hereafter appear). This function of dissim- 
ulta eous action upon the carbons er their hold- 
ers, whereby one set of carbons shall be s. parated 
in advance of the other, constitutes the principal 
and most importan feature of my present in- 
vention.” 

The claims in controversy are as follows: 

“1. In an electric lamp two or m re pairs or 
sets of carbons, in combination with mechanism 
constructed to separate said pairs dissimul- 
taneously or successively, substantially as and for 
the purpose specified. 

“2 Inan electric lamp two or more pairs or 
sets of carbons, in combination with mechanism 
constructed to separate raid pairs dissimul- 
taneously or successively, and establish the elec- 
tric light be ween the members of but one par 
(to wit, the pair la+t separated), while he mem- 
bers of the remaining pair or pairs are main- 
tained in a separate relation. substantially as 
shown. 

“3, In an electric lamp having more than one 
pair or set of carbons, the combination with said 
carbon sets or pairs of mech nism constructed 
to impart to them independent and dissimultane- 
ous separating and feeding movements, whereby 
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the electric light will be established between the 
members of but one of said pairs or sets ata 
time, while the members of the remaining pair or 
pairs are maintained iu a separate relation, sub- 


stantially as shown. 

4. In a single electric lamp, two or more 
pairs or sets of carbons, all placed in circuit, so 
that when their wembers are in contact the eur- 
rent may pass freely through all said pairs alike, 
in combination with mechanism construc.ed to 
separate said pairs dissimultaneously or succes- 
sively, substantially as and for the purpose 
shown. 

6. In an electric lamp wherein more than 
one set or pair of carbons are employed, the 
liiter D or its equivalent, moved by any. suitable 
means, and const. ucted to act upon suid carbons 
or carbon-holders dissimultaneously or succes- 
sively, substantially as and for the purpose 
shown. | 

6. Inan electric lamp wherein more than 
one pair or set of carbons are employed a clamp 
C, or its equivalent, for each said pair or set, 
said clamps O adapted to grasp and move said 
carbons or carbon-hol..ers dissimultaneously or 
successively, substuntially as and for the purpose 
shown.“ 

Tue patentee said further in his specification : 

Judo not in any degree limit m: self to any 
specific method or mechanism for lifting, mov- 
ing, or separat ng the carbun points or their 
hold: rs, so long as the peculiar functions and re- 
tults hereinafter to be specified sha 1 be accom- 
plished,” . 

The specification aud claims were evidently 
prepared with the idea that /e mode uf move- 
ment, to w.t, the rapid, successive and con- 
tinuous separation between tue ; airs o carbons 
terminating in the are te.ween the pair last 
separated: could be secured to Brush :egardiess 
of the mechanism by which this mode of wove- 
ment should „e produced. In Brush Electric 
Compuny vs. The Fort Wayne Electric Li ht 
Company, Judge Gresham held, answer:ng the 
contention that the firət, second, third and f. urth 
claims were for functions or results avd hence 
void, that mechanism such as desc:ibed n the 
drawings aud specifications, or a substantial 
equivalent, was an essential e.ement in each of 
said claims. I am not called on to determine 
these constructions, but the conclusion reached 
apparently in the Toledo case, that uo one ot 
these claims contains the element of dissim- 
ultaneous or successive s parations between the 
members of «ach pair of carbons for the pur- 
pose of forming th arc between the pair last 
separat d, seems to me unsound. 

The patentee sys: 

»In the lamp as shown in the drawings the 
support K is in tie form of a tube surrounding 
the carbon h Ider B and this support K is made 


‘of such a leugth that when the carbons A’ shall 


have been sufficiently consumed a head upon 
the carbon holder B will rest upon the 1op of 
tbe support K, whereby the weight of the carbon- 
holder B and its suppo:t K shall at all tiu es and 
under any circumstances be supported by the 
lifter D.” 

_ In other words, and wi hout going agaiu over 
the mechanism, the lamp is constructed +o that 
the carbons A shall first burn. By reason of the 
support K being carried on the upper carbon- 


holder of the fir-t pair of carbons to burn, and 


of the greater distance between the two carbons 
of the added pair, said added pair could not be 
burned first. RS 5 

It is, in other words, the characteristic feature 


‘of this lamp, the very purpose signified by its 


construction, that the position of he first arc 
shall be determined before lighting as between 
the two p.irs of carbons. 

Yet in the opinion in the Toledo case this is 
deo’ared to be a wholly immaterial and useless 
feature.” 

Even if it were, in fact, immaterial which pair 
of carbons burned first—supposing it to be true 
that if the carbon: were separated simnlt:néous- 
ly instead of dissimultaneoualy the lamp would 
still operate—the fact remains that the patentee 
took from the Government claims in which the 
dissimultaneous separations are the special feat- 
ure. Moreover, the feature of dissimultaneous 
aro-forming sepxrations—referrirg here to the 
interval of hours between the ara forming sep- 
aration of the first pair to burn and the arc- 
forming separation between the added pair—is 
not in any one of the claims. In order to make 
out acase of infringement, the former element 
must be gotten out of and the latter must be 
gotten into each claim. Tiis in my judgment 
cannot be done. The lamps made under patent 


418.758 do not contain mechanism constructed 
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to cause the dissimultaneous initial separations 
of the carbons, nor do the lamps made under 
patent 502,685, nor do the lamps made under 
patent 502,586. I hold, therefore, that no in- 
fringement is made out in either suit. The 
order will be in each case that the bill be-dis- 
missed for want of equity. 


PREVIOUS LITIGATION ON THE BRUSH 
PATENT. 


The first suit brought upon the Brush double- 
carbon lamp patent 219,208 was that against the 
Fort Wayne Jenney Company upon tbe Cain 
lamp, which was then manuf ctured by the Fort 
Wayne Company. This suit was decided in the 
latter part of 1889, and was begun, we believe, 
in 1886 or early in 1887, A decision in favor of 
the complainant was rendered by Judge 
Gresham at Indianapolis, the only defence in this 
case being the invalidity of the patent. Infringe- 
ment was practically admitted. Suit was also 
brought against a user of the Indianapolis 
Jenney Electric Light Company's double carbon 
lamp, which also was practically admitted an iun- 
fringement, and of course a decision was 
reached in favor of the complainant 

In 1887 suit was begun sgainst the Western 
Electric Light Compauy of Toledo, Ohi», which 
used the Scribner lamp, manuf ctured by the 
Western Electri: Company under patent 418,758. 
Here an entirely new question was brought up, 
but the court failed to understaud the matter 
correctly and a decision was reached finding the 
defendant’s lamp to infringe. This was in 
August, 1890. Prior to that time suit had been 
begun in the Northern District of Illinois against 
the Western Electric Company, and upon the 
finding of the court in the suit at Toledo, Judge 
Gresham granted a preliminary injunction upon 
this same Scribner lamp which had been found to 
infringe in the Toledo case. 

In getting the Brush double-carbon lamp 
patent sustained, the Brush Company's counsel 
and experte had limited tieclaims toa single 
lamp controlling two sets of carbons. After the 
decision in the Toledo case, and after Judge 
Gresham had granted a preliminary injunction 
in the suit against the Western Electric Com- 
pany, at Chicago, the Western E ectric Com- 
pany begau the manufacture of double lamps, 
that is, lamps which, instead of being single, each 
controlling two sets of carbons, were two s. pa- 
rate lamps enclosed in one case, each separate 
lamp control:ing one set of carbons. The Brush 
Electric Company attempted to get a snap judg- 
ment of infringement against these devices by 
making a motion fur attachment for contemp. of 
court. This motion was made and argued before 
Judges Gresh m and B odzett in Febru.ry, 
1891, and marked the turning point in the 
career of the Brush double-carbon lamp patent 
in the attack of the Brush Company on the 
Western E.ectric Company. After this motion 
for attachment for contempt of court had been 
dismissed, a new bill was filed by the Brush 
Electric Company against the Western El. ctrio 
Company upon the two forms of lamp above de- 
scribed, in which each set of carbuns ‘was con- 
trolled by a separate electro-magnetic m echan- 
ism, and the proofs in the two c.ses, the one 
involving the original lamp which had been 
adjudged to infriuge at Toledo and the other in- 
volving the so-called twin lamp above described, 
have been proceeding for the four or five years 
siuce that time. The two cases were finally 
brought to hearing the first of last May, and 
resulted in the decision of Judge Showalter lim- 
iting the Brush patent and finding that neither 
the original Scribner lamp involved in the 
Toledo case nor the twin lamp involved in the 
subst quent suit infringed the Brush patent. 

For the purpose, apparently, of intimidating 
intending purchasers and harassing a compet- 


itor, the Brush Electric Company has filed bills 
against a large number of users of double-carbon 
lamps, in which cases no steps have been taken 
by complainant at all. There are some fifteen or 
more of these cases, some of them against 
municipalities in various part; of the country. 
Of course, in view of the decision of Judge 
Sbowa'ter, nothing further will be done with 
these suits.. 

Litigation against some other manufacturers 
of double-carbon lamps has been proceeded 
with in other circuits, and in some instances set- 
tlements have been made, the defendants being 
influenced thereto by the opivions of the courts 
in the various cases which had been cuntested. 


Photographs of Lightning. 


We have from time to time published interest- 
ing photographs of lightning flashes. The of- 
ficials of the Weather Bureau are now making 
photographic experiments which they hope will 
prove valuable, not only to science, but also f: om 
a practical point of view as giving an idea of the 
necessary protection for housesin the city and 
country. Alexander McAdie has been eugaged 
in investigating thunder and livhtning since 
1882, He has n ade a large number of interest- 
ing photographs of lightning, and this summer 
proposes to carry out an ides which was orig nal 
with him. He hopes, with the aid of three 
cameras stationed at different points, o ascertain 
the actual dimensions and power of lightning 
flashes. The tip of the Washington monum nt 
has been selected as the point on which Mr. Mc- 
Adie’s three cameras are sighted. It is the most 
exposed object in tbe District of Columbia, the 
play of lightning around the tip being very fre- 
quent. One of Mr. McAdie’s cameras is on the 
roof of the Weather Bureau, another in one of 
the comm ttee rooms of the Capitol and a third is 
‘ata station back of Fort Myer. across the Po- 
tumac River. The d stance from the three sta- 
t ons to the monument is accurat: ly known, and 
Mr. McAdie’s object i: to g t pho ograpbs from 
the three stations simultaneously of flashes of 
lightn ng around the Washington monument. 

With the three camera , the fia h which is fore- 
shortened from the Weather Bureau station will 
be visible in i's enti:e length from the station t 
Fort Myer, or at the Capitol committee room. 
If Mr. McAdie should succeed in f etting a pho- 
tograph of a lightning flash from the three 
stations, the bolt it elf will be afterward re- 
modelled and set up at the Weather Bureau. 
Computatio: s as to that particular bo.t can be 
made with considerable accuracy and the bolt 
would be va uable tor comparison 

Mr. McAdie has al-o devis d an int-resting ap 
paratus for measuring the duration of the flash. 
Inside of a camera there is a small tin plate with 
fasteners to receive a sensitized plate. This 
plate is made to evo've very rapidly. When the 
flash is ph., tographed ou the revoiv ng plate it 
will describe a curve making a certain number 
of revolutions around the center of the. pl te. As 
the number of revolutions per second is ac 
curately known, the number of revolutions on 
the plate will give the exact part of a second the 
lightning flash ha lasted. The results f:om this 
contrivance have been very successfu. The 
Weather Bureau w 1) shortly issue a pamphlet on 
protection from lightning, which was writ en by 
Mr. McAdi:. It will give some impoi tant sta- 
tistics of actual losses, together with the theory 
of protection. | 

There w ll also be dire. ion for procedure in 
cases of a parent death from lightning stroke. 
Statistics show thatiu five years, from 1890 to 
1895, 1,120 lives were lost, an average of 224 liv. s 
a year. The greater number of accidents occur 
in the five months from April to September. The 
report will show that many persons injured by 


lightning stroke die because of a lack of proper 
attention. In many cases animation is merely 
suspended, the shock cuusing the sudden ar- 
rest of the respiratory ani heart muscles. The 
directions are based upon Dr. August n H. Goe- 
let's book, Howto Deal with Apparent Dea h 
from Electric Shack,“ revised aud modified for 
cases of apparent death from lightning by Dr. 
W. F. R. Philips of the Weather Bureau. 

Things Seen by an Engineer in a California 

Electric Light Station. 

An enzineer who recently looked over” an 
el. ctric ligbting plant on the Pacitic slope had 
this tos y about it when the inspect on was at 
an end: 

A barn seems to be the proper kind of a |-uild- 
ing iu which to place electric machinery, engines, 
boilers, ete., for a central station, that is, if the 
baru happens to be located in the central part of 
the city. 

I think this st tion one of the best and most 
conveniently arranged places I have ever seen— 
for a man in poor circumstances, who has an ac- 
cideut insurance policy, or is desirous of assisting 
his family by sacrificing a few limbs for good fat 
damages. High speed belts are more plentiful 
than pas, age ways, and there are no guards nor 
rails to preveut a man from trying the speed of 
the belts. In fact, there are tome things that 
would be of considerable a-sistance to him in 
such an uudertaking. There sre belts running 
just a little below the surface of the floor, which 
is well lubricated and slushed. 

If a man got into one of the belts, or took a 
few turns around the unprotected ends of one 


-of the shafts, I think that his family would be 


entitled to all that the law all ws. 

Speaking of the floor, it was impossible to tell 
what it was made of. However, there was vil and 
dirt in a great number of layers. One «f the at- 
tendants w s directed to clean up the floor, and 
started in with a hoe. I advised him to geta 
plow to start with, bu: he thought he could find 
bottom after a while without it. No rubber 
mats are ured aro: nd the dynamos, and ou ask- 
ing if tbere were none around, [ as informed that 
oil insulation was the latest d. This is certain- 
ly an economical idea iu a place where two 5v- 
light arc machines are run iu ser es. 

All sta.ion and -witcbb.ar.t wiring i. done 
with weatherproof wire, whether it be a 1,000- 
volt alteruating circuit or a 4,000 volt are 


-circçuit. 


The switchboard connections are a puzzle 
beyond solution, and t e are switchboard 
is located in a smal: bay, with the incandescent 
switchboard in front, making practically a closet 
ol it. This closet seems to me peculiarly adapted 


or el ctrocu ion purposes. 


Light where it is ma. ufactured seems to bea 
luxury. There are iu this station eleven 16 . r. 
incandesc nt .amps and one poor arc lamp to 
give the necessary light to operate five . ngines 
and ten dynamos. As fur reading the instru- 
ments during the tes.s, I found it necessary to 
use a lantern. This lautern was, I suppose, the 
eme! gency light of the station, and had a globe 


-which I was told was bruken last winter. All 


the lantern oil in he place wus in the lautern, 
and las ed for about two hours. The i teresting 
points were very numerous, but the.r general 
tenor was monotonous and uniform, and it is 
nee. less to say that the station was 1 ot paying 
ve y large dividends.— Zhe Amer.can (Gus 
Light Journal, 


M. Berthelot announces that he has succeeded 
in making argon combine with bisulphide of car- 
bon under the act.ou of the electric discharge. 
M. Berthelot subsequently recovered the argon 
that had combined with the bisulphide of 
carbon. 
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Attempted Elevator Monopoly. 


MR. FRANK J. SPRAGUE REPLIES TO 
MR. R. T. CRANE. 


To the Editor of ELEOTRIOTrx. 


Deak SIR: Your issue of July 17 contains a 
leiter fiom Mr. R. T. Crane, President of the 
Crane Elevator Company of Chicago, for 
auswering which I h.ve to ask the courtesy of 
your columns. 

Mr. Crune’s letter, like many of the moves 
w ich have been made against the Sprague Com- 
pauy, will, I think, p'ove a mistake. It was 
probably written under some misappr. hension, 
and certainly in igno an e or di regard of a 
number of importunt facts with whi h he should 
be fa ui iar. It is interesting as coutaining some 
important „dmissiour, nota: ly the re: ponsibility 
of the Craue Company for the legal attacks made 
upon the Sprague Company through the Minne» 
apolis Court House Commission, despite the 
vociferou de.ials to the contrary in the public 
press at the time. | 

Mr. Crane’s letter treats of three thing-: The 
attack of Exuscrriciry upon the hydraulic com- 
bination. the general subject of elevators, and 
tinally a letter concerning elevator tests. 

S. far as the first is concerned, since the 
Sprague Company has nothing to do with it, 
present discussion would not be pertinent. If it 
plea-es ELECTRICITY to take up as a subject for 
investigation he doiugs of the hydraulic combi- 
nation that is a matter which coucerns it. 
At acks which we make »re made directly, and 
not, un'e swe are forced to do so. thr. ugh the 
medium of any newspaper. 

That Exrcrricity should be fortified in its 
asraults by a paper written by m may be n mis- 
forinne for the Crane Elevator Company, but I 
woul: remind Mr. Crave that the exi tene of 
the Minne po is paper is direc ly due to attacks 
which his company made upon ns at t e time. 
So for th: pr seut, as far as that subject is con- 
cerned, l will leave the Crane Company and your 
paper to tight it out on your own liues. 

Mr. Crane says that I have taken the bull by 
th- born-. That is true. but I am not in the 
habit of taking hold of an obstreperous animal at 
the danger poiut unless I am pretty certain of 
my grip, and that in the end the bull will have to 
come down. It will be so in this case. 

Let me examine for a moment this particular 
animal und see why its aquatic blood is so aroused 
by the subject of an electrio elevator. | 

What is an hydraulic elevator system? Is it 
something unique? Is water in itself a power as 
distinguished from electricity? Do the various 
elements which go to make up such a system in 
themselves represent the best typical methods in 
power generation, transmission or utilization? 
Let us examine it in detail. - 

It con-is s primarily of a steam cylinder, or a 
multiplicity of steam cylinders, worked ordi- 
narily under poor conditions of steam economy, 
that i, with a fixed cut-off in the high pressure 
cylinder of a compound pump, and no cut-off in 
any cylinder of a simple pump. This element 
corresponds to the cylinders of a steam engine 
in the elec ric system, which ue steam expan- 
sively with a cut-off varying accord ng to the 
load, and ‘under pressure conditions which are 
somewhat b. t er than exist in a pump. It is to 
duplicate the results of this+ystem of variable 
cut-offs and steam expansion that the energies of 
the various pump builders have been more or 
les ineffectually bent for a great many years in 
plan acknowledgment of that defect in their 
simple and duplex pumps, the latter of which is 
common to almost every hydraulic plant of any 
moment in the United States. 

Tine next elementis the water cylinder, which 
corre ponds to the dynamoin the electric system, 
and on acconnt of the high frict'on due to nack- 
ing. the efficiency «f a water cylinder with its 
valves is not ordinarily equal to that of a dyn mo. 
which with a motor stands to-day the typical 
example of an efficient energy Converter. 

The next element is the piping a d the tanks, 
compression or roof, and perhaps an accumu- 
lator, into or througb whi h the water is pumped 
for de ivery to the c ntrolling valves of the ele- 
vato’, and the element which corresponds to 
this in the electric system is its simple wiring, 
and if a storage battery is used, then this last in 
conjunction with it. 

Any competent engineer knows that measured 
by standard practice a given pum er of pounds 
of ene gy can be delivered to the controlling 
apparatus of an electric elevator for less pounds 
of st am, that is, water ‘evaporated, through the 
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medium of no less than fif'y combinations of en- 
gines and dynamos, than can be delivered to the 
valves of any hydraulic oy iuder through the 
stan: ard pumps permi sible in average elevator 
service. To be specific, the average water evap. 
oration on a compound duplex pump, which is 
almost universally used. will in practice be not 
less than about seventy pounds per E. P. of 
water euergy delivered to the valves, wherea< the 
electric combination will easily give the same for 
less than forty pounds. 

There are exceptional conditions in which a 
higher steam economy can be gotten in an hy- 
draulic system, but they are few and are not 
typical, aud under equal conditions the steam 
„ in an electric system can be out in 

wo. 

But this is not all. The fact is persistently 
igno ed, although the attempt is made to ofiset 
it by r cent experiments with a differenti: 
piston, that a standard hydraulic elevator uses 
the sume amonnt of water und er the same press- 
ure for every f ot of travel of a car, wh ch 
volume of water and pressure are determined b 
the maximum load which has to be carried, 
altho gh ihe average load on the rope, including 
the excess of car over counter- eight, is not over 
one-third of the maximum. On tbe other hand, 
the electric elevator uses, and must use, under 
normal condi ions, curreut directly proportional 
to the load, modified in a small degree by start- 
ing and slow running. 

In sh rt, over and above the friction load of 
the generatine system, the steam consumption in 
the engines the generation of electricity in the 
dynamo corresponds iustantly and absolutely 
with the demand of the elevator machines. It i; 
» +ystem whi-h i of nece sity au omatio. On 
the otuer hand, the hydraulic system is one of 
the most flagrant violators of the relation which 
should exist between demand and supply. It is 
a system of transmission by water, having at one 
end a geuerating plant doing full duty for every 
foot of travel of its piston, with a vir able duty 
on an elevator car at the other end, and an inter- 
mediate straight line water engine with its pipes 
and tanks taking care of that variable d ty and 
using the balance of its energy in heating the 
water which pa ses th: ough iis valves. 

So much for Golia h—let us turn to David. 

Mr. C.ane waxes historical and says that in the 
ear y introdu tion o' electri ity as a power, quite 
a number of elevator build: rs immediately went 
to work to perfect and build electric elevators; 
a d he states that the Sprague Company has v o- 
lated pretty nearly every wel -established law in 
the development of its apparatus. 

I will have to call Mr. Orane’s attention toa 
Little history and a few facts. Almost the first, 
if not the first. commerci+lly operated electric 
elevator in the United States,which continued to 
operate, was installed by the writer, now some 
eleven years ago. It is true it was a freight 
machine, and with notbing particularly charac. 
teristic of it excepting the fact that electricity 
was used. It was nearly five years before the 
elevator companies wonld concede in the slight- 
est degree the u ility of even this use «f eleo- 
tricity, and almost the first move in thi- direction 
was its minor use in connection with a gas engine 
to operate a pump. This particular infant carly 
gave up gasping for breath, and it is not now a 
serious faetor in the elevator field. 

Mr. Crane intentionally confuses the Sprague 
electric elevator with that which bas been built 
by other comp nies, aud while acknowledging, 
as did all his business ass ciates, who accommo- 
datingly signed affidavits against us at Minne- 
apolis, that the r own electric elevator was unfit 
for serious office duty, attempts to apply the 
same limitations to our machines. 

T would remind him that there are two types 
of machines, one the worm gear and drum, and 
the other the screw, and that while this company 
builds both. the hydraulic companies build: only 
the former; that as they make a limitat on in the 
possibilities of that type, so does this company 
draw 8" absolute line of distinction between the 
possibilities of the two. and that on the soore of 
limit safeties without regard to anything else 
whatever. 

Mr. Crane complains that we have violated the 
best princi: les in elevator practice. In order 
that he may understand perhaps a little more 
fally just what tie screw machine is, I will 
briefly describe it. 7 

There are in such a mechine three things be- 
sides safety and economy to be considered. These 
are the multiplying sheaves, the put and screw, and 
the electric motor and regulator. With regard to 
the first, a'l that can be said for or agai st them is 
nothing more nor less than the stook arguments 
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for the various types of the vertical and horizon 
tal hydraulic machines, use the rope move- 
ment is practically the same. 

As tothe nut and screw, we may be pardoned 

if we have not taken into our confidence the 
representatives of the hydraulic interests; but 
the so-called impossible ball, nut and screw 
keeps on working twenty-four hours a day, with 
less wear and tear and depreciation, measure 
in dollars and cents, and less trouble, than are 
common to the piston packing and cylinders of 
its competitors. 
_ Antiquity is not the ovly gauge of merit, nor 
18 experi nce a part of the capital solely of the 
bydraulic companies, for so far as the motor is 
© ncerned, while not so old as the hydraulic 
elevator as a commercial machine, there have 
been built since 1888, on the model and type 
origin.ted by me, for railway work alone, more 
electric motors than there have been built hy- 
draul c elevators by the combined companies in 
this country during the past twenty-five years. 
So that as regards perfection of construction, 
capability of standing severe usage, and for gen- 
eral utili y and reliability, the electric motor, 
notwithstanding its youth, will compare very 
favorably with its aged rival. 

In the three years that have passed, despite all 
the efforts of opposing interests, this screw ma- 
chine has been developed to a state of perfection 
in which certain characteristics are well estab- 
lished, to which I will call attention. 

Compared with the hydraulic, it is as safe, or 
safer, for not only has it all the safeties which the 
older system hu. but it has two new ones thecen- 
trifugal, which prevents a car running away too 
fast under certain condition‘, and an automatic 
car control—neither of whichis practically pos- 
sible to the hydraulic elevator. . 

The machine has any required lifting capacity 
and speed. It has any required refinement of con- 
trol. It can be started as suddenly or gently as 
desired. 

It occupies less space, most appr: ciably so in 
high buildings, and all he machinery is in the 
basement, where it belongs.’ 

Like pars in different machines are inter- 
changeable. 

It is far more accessible. Most of the wearing 
parts are in plain sight, and repairs when neces- 
sary can be made in a shorter time and with less 
outside extra work. 

It can be run from a local platt or from the 
s'reet, and its cost of operation, measured by re- 
pairs and coal consu! ption, is less than one-half 
that of the standard hydraulic elevator. 

Mr, Crane, while admitting that here is a field 
for electric elevators when supplied from a cen- 
tral station, naively says that it never ooourred 
to bim” that when departing from a central 
station supply a private gene ation of e'ectricity 
could be economical on the scale required in an 
elevator service. Where has Mr. Crane been for 
the past few years? Is he not aware that this 
same question was long go settled in the matter 
of generation of electricity for lighting under the 
conditions which exist in large buildings ? Is he 
not aware that almost every large office building 
in the United States, every hotel, in fact every 
building of appreciable size, finds that, all things 
consid: rd, it generates current for less than 
central stations at present will generally supply it, 
and in fact that they are so generating current ? 
Does he not know, and if he does not, should not 
his engineers know, that a central station has in 
addition to the cost of ceneration the cost of dis- 
tribution and meterage, that it must oftentimes 
p y an interest on patents, must earn a divi- 
dend on bonds and capital representing more 
than the actual cost of its buildings, land 
and equipment? Does he not reaize that 
m'ny of these charges do not exist in an ordinary 
office building, that no additional land has to be 
bought for its plant, that there are no patent ex- 
penses, that there are no costs for distribution, 
no municipal or alderman c expenses? 

But this is not all. Every engineer knows 
that the fewer the number of well: proportioned 
units the more alike they are, the greater tbe in- 
terchangeability between themselves, and the 
greater the extent to which any one unit can be 
utilized, the better the system for power genera- 
tion and conversion, no matter what its character. 

The best modern practice makes a three-unit 
direct-connected engine and dynamo plant the 
best for lighting a building. There is an em- 
pyrical relation existiug between the number of 
lights required in a building as ordinarily de- 
signed and the elevator service. 

en in addition to the lighting service such 
a building adopts electric elevators it is not now 
necessary that it shal] add an independent gene 
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erating plant. All that is required is that its 
th ee units should be somewhat increased in size, 
tiat their mains shail all be taken to a common 
switchboard with 8-way switches, and 0 en- 
gine and dynamo thus made interchange ble on 
either the lighting or elevator circuit, and at 
ti mes both can be run trow the same er gine aud 
dynamo, so that instead of five or six unit-, some 
water and some electric, the entire generating 
p. ant is reduced to three units, each of which is 
interchangeable. and one of which is almost al- 
ways in reserve. Does this engineering fact ap- 
peal to Mr. Crane? Possib. y not, but it isa 
syst m which has alre-dy been adopted in a 
number of important bu:luings wbich this com- 
pany is equipping with elevators. ' 

Apparently Mr. Crave is not very familiar with 
the present status of ¢ Jectricity in its application 
to the transmission of power, a field in which the 
writer by good ortuue h 8 been s.. mewhat aoti ve, 
and in order that he may, through reasoning by 
analogy, learn something of the probable fu:ure 
of the electric el vator, I will touch briefly upon 
some of its developments. , 

Why has the trolley sy-tem, born ouly eight 
years ago, driven the horse from the street? It 
invo.ves great initial expense, the conversion, 
distribution and re-conver ion of energy. It 
faced all the powers of conservatism, ridicule a) d 
fear. It had to combat the allied forces of the 

Bell telephone intereste, t sted by court action 
in over twenty States. It had the oppositien of 
the strongest municipal and corporate influences. 
Every detail of tbe system had to be crested, 
aud yet it stands to-day unrivalled in its ndus- 
trial progress. i z ; z 

© Why is the same trolley system driving: tbe 
cable to the wall, and why bus its adoption 
marked the abandonment of u plant corting not 
less than $8,000,000 in the ci y of Philadelphia? 
Are there many more examples of the direct up- 
plications of force than the cable system, many 
closer connections between a great engine built 
for the highest economy and that which it moves? 

Why i. the steam locomotive giving way to the 
electric motor on suburban serv ce? Is there 
any more direct example of the applica ion of 
steam than is presented by a locomotive, the 
power of whose cylinders is transmitted directly 
to the drawbar throngh the intermediary only 
of a crank ? | å 3 

Why does the best shop practice dictate the 
abandonme.t of the slow speed, h'ghly economi- 
cal Corliss engine and the direct application of 
power by belts and Thafting, and adopt the high 
rpeed engine and direct-connected dynamo at a 
central station, with the conversion, distribution 
and reconversion of energy by a dozen differeut 
motors at a greatly increased expense? Js it for 
any other reason than convenience, reliability 
and economy of o; eration ? 

Why hve every overhead crane builder in the 
United States within the past four years ab - o- 
lutely abandoned wi e rope, square shalt and 
hydraulic transmission for the three-motor trans- 
mission sdvocated by the wr ter on y nine years 
ago? Is it becanse it is simpler, becanse it will 
cost less, or because it is more economical. more 
flexible, aud because it answers the purposes bet- 
ter than the other and more direct systems? 


Why have the great central stations of the 
country adopted electricity for ihe transmission 
of power to the hundreds of industries within the 
radius of their supply, and into what form of 
energy is the power of Niagara being converted? 
Io sbort, why is the transmission of power in 
almost every case where flexibility, convenience, 
economy, efficiency and reliability are required 
depending upou the electric metbod, not only in 
new work, but oftentimes to the replacing of 
older plants. | : 

And 80, perhaps, Mr. Crane believes, and bugs 
to himself the cherished thought, that-the hy- 
draulic elevator is to be the one bulwark to stand 
up against the assaults of this modern giant, that 
it presents such fixity of design, such refine- 
ment of processes, such excellence of results, 
such unchangeabl-ness of methods, that its 
synonym is perfection. | 

As well might he and his confreres attempt to 
stem the tides. f l 

Electricity is to the progressive man, to the 
modern engineer, a scientific religion. The be- 
lief in its future is in the air we breathe, the 
record of its accomplishments touches our daily 
life on every hand. I's progress does not depend 
upon oue individual, but in ita various depart- 
ments more money is being spent, more energy 
concentrated, more brains are act ve than in any 
other industry in the world. 

The hydraulic interests have depended upon 
their intrenched position, but now that the elec- 
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tric elevator isa success, there are other forces 
which wili bring it rapidly to the front. 
The younger generation of engineers, 
men who are in the fvrefront of electrical 
development, men who are not tied down by 
conservatism, which is oftentimes the syn- 
onym of cowardice, believes in them. The sys- 
tem of generation which I have outlined ap- 
peals tc them. The self-interest of dynamo and 
engine manufacturers is in the di ection of elec- 
tric elevators. 

Owners of buildings, being themselves often- 
times owners of electric railways or centrul 
stations, see no reason why if electricity can be 
applied on one of the mo t difficult services in 
the wo:ld—that of traction—it should not be 
equ ‘lly well applied to elevator service. The 
architect and builder sees the number of units in 
his building diminish. They see less variety and 
extent of piping, the bugbeur of every building; 
less space :s occupied; and the mountain of 
difficulties which has been rai«d by the self- 
constituted authorities on elevator practice are 
disappearing likethe mistson asummer morning. 


Mr. Orane says plaintively that the electric 
elevator is like other new thinge=that people 
may poss.bly take it, and perhaps they will pay 
wore for it. I suppose he speaks with a keen 
appreciaticn of his own experience in new 


things, to wit: his recent devotion to high-fre s- 


ure hydranlic elevator service, and ponin T the 
history of the Schiller Theatre wi h its thrice 
constructed plant appeals to him with a good 
deal of force. So far as cost is c noerned, it is 
not because the electiic elevato s have been of- 
fered at so much Bides price as that the 
hydraulic elevator, in the attem t to save the 
situation, hus been offered ut a particularly low 
price, so that in effect people have been w. ling 
to pay a higher price, varying from 5 per cent. tu 
20 pcr cent., which is perhaps the worst possible 
commentary on the hyd:aulic elevator; and in 
the several iustances in which the electric 
replaces the hydraulic and steam elevatur, 
a notable example of which was in the Bonrd of 
Trade, Chicago, the difference in cost is the 
entire cost of t e elev..tor plant. 

With rega:d to Mr. Cran 's let'er, the time is 
past when I can consider it seriously, but it may 
interest your readers to know how the letter 
came to be written. 

When the subject of elevators was recently 
being considered for an important building in 
Buffalo where the building committee had rele 
gated its powers of selection to a contractor who 
was under heavy bonds for the completion of the 
work within a given period o time, there was a 
meeting of the representatives of a number of 
the principal elevator companies called by the 
building committee to consider the possibilities 
of a comprehensive test between hydraulic and 
electric elevators. One of the hydraulic compa- 
n es and ourselves had expressed a willingness to 
have s ch a test made, and the other hydraulic 
companies were likewise requested to become 
participants. 1 hese very ren arkable conditions, 
however, were laid down, to wit: that the 
Building Committee was no: aware what elevator 
the contractors considered most satisfactory in 
regard to price and other particulars, or what 
elevator would be selected by the architects, and 
that they would not wish to be boun i in any 
way by the decision of acommittee to accept the 
Sprague «levator whatever might be the result of 
the proposed te t. It was further stated that the 
sum which would be paid for au elevator plant 
would not exceed a fixed amount. 

Ia once p ivted out the absurdity of such 
conditions, and the utter uselessners, at least so 
far as we were concerned, of a test havi: g no 
assured practical result, and called for the read- 
ing of letteis addressed to the committee, which 


stated our position then and states it now. 
From these letters I make some extracts as 
follows: 


„The Sprague E'ectrio Elevator Company 
proposes the most comprehensive test of its 
electric machines, screw and drum, against the 
hydraulic and electric machines of all competi- 
tors” under experts at a definite pay, the loser 
to pay for their services, none of the experts to be 
connected directly or indirectly wi h any electric 
or hydraulic elevator company.” 

„Five of the principal elevator companies are 
operated together as a trust, aud since the hand 
of every one of them is raised against us, to 
make any test take in every company operating 
under like conditions.” 

The object of a test of this kind, however, is 
not parey scientific, and if we go into a general 
test it will be for the purpose of demonstrating 
the superiority of the electric elevator asa sys- 
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tem against all hydraulic elevators of whatever 
type or character. ” 

„»The test which we shall demand woul be 
one involving every detail of manufacture, every 
element of construction and operation, and 
every emergency test t at elevator experience 
has proved hould be applied if the results of all 
the accidents which may and which have 
occurred are to be predicated. When that test is 
finished it would only be equitab e. and it must 
be maue a condition by the archi ect, the builder 
and your committee thut if the result bears out 
the statements made by ihe writer, and the re- 
port of the committee is in favor of our ma- 
chines, then the contract shall be awarded to the 
Sprague Company at an equitalle pi ice, recog- 
nizing in some measure the capitalized differ- 
ence in the economy of operation.” 

We prefer to have the very best men which 
can be obtained, which experts shall not cume to 
New York un er compliment to any company, 
whose expenses ale not predetermined by sny 
con petitor, but as the bert known indepe dent 
experts in the departments of elec.rici.y, steam, 
water and mechanic-, who have the necessary 
knowledge to make a most thorough investiga 
tion, and whose report will carry with it the 
weight which we wish.” 

„We rep at that if this test is to be made it 
must go to the bottom, and the examination shall 
be not only of existing p'ants, but the records 
of them shall be produ: ed, and if the commit- 
tee’s report is in favor of this company, the con- 
tract must be awarded to us.” 

1 further stated that the Sprague Compavy was 
through with guerrilla warfare, and the time had 
come in ite history wren te ts should not be in- 
dividual but collective, not partial but complete. 
There was, nd could be, no misunderstan iing of 
our position. 

After several hours’ deliberation, the building 
committee announced that it would take a day 
to consider wuether it would take the responsi- 
bility of a decisi: n as proposed. 

For reasons be t known to itself, it elected not 
to do +o, and notifi: d the Sprague Company that 
it did not consider it best to have the test go 
ahead. Alihough the position takeu by the 
Sprague Company at Buffslo was somewhat suc- 
cinctly stated, tue Ora je Company, after a year's 
silence and a year’s successive defeats, suddenly 
woke up, and its vice-president, who, although 
never having seen a Sprague elevator, was 
sufficiently complacent to sign an affidavit for 
use against it iu the injunction proceedings at 
Minneapolis, and Mr. Crane, who is not over 
happy in the select on of his subordinates, finds 
time to a idress letters to the Sprague Company 
proposing a limited test. 

They must have known that unler the cir- 
cumstances little attention wouid be paid to these 
communications. That time had passed. The 
Crane Company's treatment of the Sprague Com- 
pany in every business relation, and tue result 
of tue commercial warfure between the two com- 
panies made the expectat on of an answer utile. 

It should be almost unnecessary f r me o 
point out what has been done in the past 
eighteen months by the representatives of the 
hydraulic iuterests to st+m the advange of the 
Sprague Company. It wa- the openly avowed 
intention to prevent the Sprazue Company sup- 
plementing the Postal Telegraph contract, no 
matter at what cost. There was no criticism which 
could be made, no objection which could be raised, 
uo mi representation +o we k, but bat it found 
ready promulgation at the hands of its agents, 
And with results ?— a1 advance almost unmatched 
in an industrial deve'opment and bidd'ng fair 
tu rival that of the electric railway, and no power, 
whether it be th.t of pa t accomplis!iment or 
future promises, either statement of fact or mis- 
representation, can check its advance, 


I would remind Mr. Crane that cou: tesy is not 
a one-sided business obligation. For two years 
the. statements of the Sp ague Company con- 
cerning its apparatus have had widespread cir- 
culation through architectural and other papers. 
Over ten months ago, before this company had 
achieved its present position in the elevator 
world, it made a dir. ct challenge in Minneapo- 
lis ag inst every hydraulic and pump company, 
and especially against the Crane and Worthing- 
ton companies. to which it rece.ved no reply 
gave vicious and unbusinesslike treatment by 
its opponents. It followed this w.th letters tu 
the Worthingt nCompany. w ose agent I believe 
the Crane Manufacturing Company now is, con- 
cerning statements about the relative economy 
of hydraulic and electric elevators made by its 
representatives—equally to no «ffect. It ad- 
dressed a registered letter to an official of the 
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Crane Company, as well as to others, calling 
attention to misstatements with which he was 
credited, and got no reply. It published in 
pamphlet form these challenges and letters, 
months ago, and they still went unnoticed. It 
challenged every hydraulic company in the 
United St.tes at Buffalo to the most comprehen- 
sive test ever proposed for elevators, on th» sole 
condition that that investigation should be com- 
preheusive, by capable experts. that every com- 
pany should be party to it, and that whatever 
eae whether electric or hydraulic, which 

ould be declared preferable, should be ac- 
cepted by the building committee, architect 
and contractor, at an equitable p. ioe; and the 
test was declined by the committee. 

And now comes Mr. Crane, solicitous for the 
public welfare, and says that h.s company ‘‘as 
elevator builders owe it to the purchasers of ele- 
vators to give them all the light they can,” and 
further that his company ‘‘us elevator builders 
are most decidedly interested” in the subject. 
Quite true. As a company doinz business with 
the public, we now take our ow. method of mak- 
ing known the fucts to that same public, and that 
we have effectually done so is demonstrated in 
part by tbe fact that, in addition to our other 
work, in every single contest since the first of 
December, 1 94, in which the decision has nar- 
rowed down between the Crane hydraulic or 
electric and the Sprague electric elevators, the 
Crane Company has been defeated. There is 
absolutely not one single exception; and in order 
that there may be no misunderstanding, I. give 
specific instances, as follows: 

‘Parrott Building, San Francisco, 15 elevators. 

City Ha l and Court House, Minn apolis. 4 to 12 
elevators, against 13 lower competitive bids. 

Guaranty Building, Buffalo, 4 elevators. 

Currier Bank Building, Los Angeles. 

S:fe Deposit Building, San Francisco. 

Academy of Music, San Francisco. 

Board o Trade, Chicago, 4 elevators, throwing 
out Crane hydraulics. 

Union Trust Building, Detroit, 5 elevators. 

In every one the contest was between the 
Sprague and the Orane machines as the typical 
standards, and the architects, bnilders, owners 
and experts were as varie. as the locations of the 
buildings. Of course, the ingenious hydraulic 
agent or principal will find a new excuse for each 
defeat, but whatever the excuse, however in- 
genious the reasons, the defeat still stares them 
in the face,and the fact remains that the hy- 
draulio elevator is co ning down and the electric 
elevn tor is goivg up. 

It is now a matter of indifference to us what 
the hydraulic man may wish to know about elec- 
tric elevators. It does not cone rn us whether he 
believes the statements which are » ade in behalf 
of electric elevators. We are not deali g 
with him, except when we come in competition 
with possible p rchasers, and these purchasers 
have every privilege to make any investigation 
which the conditions of the service of any plant 
makes possible; and when the stake is sufficiently 
high, and when we can pin the various hydraulic 
companies of this country, with all their various 
systems and the multitudinous claims which 
ech advances for his own, down to one compre- 
hensive test, and upon the result of that test shall 
depend the award of a contract of sufficient size, 
then this company will be found entirely pre- 
par d to have such test made. 

Meanwhile, knowing perfectly well what the 
average water consumption of the standard hy- 
draulic plantsis, this company is prepared under 
premium and forfeiture arrangements to guar- 
rantee absolutely the average electrical energy 
per car mile of travel, which will not be one 
thing here and another there, except as to small 
differences, an- if we install the engine and dy- 
namo plant, then, with any one of fifty com- 
binations of engines and dynamos, we will like- 
wise guarantee the water consumption. As I say. 
we are absolutely unconcerned as to what the 
hydraulic man believes. The greater his un- 
belief in tbe possibility of electricity, and the 
longer his peisistence in it, the better it is for 
us, because when dealing with the public we 
have ample means of demonstrating the points 
of difference, and with our shop: running day 
and night, and with contracts of » character and 
number to warrant our continnous and rapid 
growth, we can rest 5 content for the 

uture. Frank J. SPRAGUE, 

Vice-President Sprague Electric Elevator Co. 

July 25, 1895. 


The street railway systems of Philadelphia 
have been consolidated under one management 
and a similar deal is on foot at Pittsburg. 


THE ELEVATOR TRUST. 


[The following letter, apropos of Mr. Orane's 
letter in a recent issue, from a leading elevator 
manufacturer, will be of general interest. It 
was not intended for publication, and for this 
reason the name of the writer is withheld.—Eb. ] 


Iftwoor more men have a right to unite and form a 
partnership we have never understood why it would not 
also be right fur two or more firms to unite, if by so doing 
they could purchase or manufacture more cheaply. 

Anyone who has watched the course of the business 
combines or trusts that have been formed almost without 
number during the last few years knows that they have 
not been content merely to combine and get such benefits 
88 might come from such a combination of capital and 
forces. 

A number of firms ina certain line of trade and manu- 
facture have got together to control that line. After they 
have got as many firms to work together—often nearly all 
—they have set to work attempting to force into their 
combine those who have felt that their best interests lay 
in doing business as independent firms. 

Here comes jn the great wrong of the whole affair. 
The combines have known they could not control the 
business go long as there were firms they could not con- 
trol, and the means they have resorted to to force these 
independent firms either into their combines or out of 
business is something an honest mancan think of only 
with indignation. 

Many Of these trusts or combines are reaping their just 


‘reward. Some are practically financially bankrupt while 


others in reputation. 

The Elevator Trust stands probably alone in the fact 
that it is a secret Trust; that while outwardly the firms 
in the Trust are doing business independently as before. 
they are Organized under another name, so a business 
man going to a directory to select firms to give competing 
bids for an elevator might chance to select the names of 
the firms in the combine, and 80 there would be no com. 
petition in the bids though they apparently came from 
different firms. , 

While the patents were pooled in another name, each 
firm in the Trust has a rigfit to sell and sue under these 
patents soan independent elevator frm might have a 
+. fake” or other patent suit brought against it in the 
name of one of the firms in the combine, such a sult 
proving exceedingly expensive to the one sued, while the 
money being furnished by the Trust would make the ex- 
pense light to the firm in whose name the suit was 
brought. 

This letter (the Crane) confirms all that ELnOrnIorrr has 
said in regard to an attempt being made by the Trust to 
keep the electric elevator out of the market. The burden 
of thé letter is The man would be bold who would say 
that the electric elevator would take the place of the 
hydraulic” (quoted from memory). Now, I do know t hat Mr 
Otis sneered at the idea that the hydraulic would take the 
place of the steam elevator for passenger service, yet 
how completely the hydraulic elevator had taken the 
place of the steam elevator afew years after that sneer 
was given is well known. 

lf the only argument to be used against the electric ele- 
vator is that the man would be bold who will predict a 
great future for it and who believes it will take the place 
ofthe hydraulic elevator as the hydraulic took the place 
of the steam elevator, then such an argument would have 
been good and valid to use against the man who had been 
bold enough to predict the great things that were to be in 
all lines of engineering progress and progress in all lines 
by men whose names we delight to honor. 

It could have been used against the locomotive and the 
steamship (1 believe it was used against the steamship); 
it could have been used against all the vast achievements 
of the dynamo and motor. and we should have had none of 
the thousand resultant blessings which the dynamo elec- 
tric machine has brought, nor of the promise of the still 
greater things yet to come. 

Now as to the proposed test. A test was proposed 
some months ago, 1 believe, by Mr. Sprague and not ao- 
cepted. I have not seen Mr. Sprague in this matter, but 
have no doubt that he would be glad to make such a test 
as soon as time permits, for I know that each minute of 
his time is needed to direct the vast business that is 
growing on his hands. as the sale of his high-speed elec- 
tric elevator has amounted to hundreds of thousands of 
dollars, as many as fifteen of the elevators going into one 
building. and they are going into buildings of the highest 
class. Anyone who has ridden on a Sprague electric ele- 
vator knows the delight of being taken rapidly to his des- 
tination in an elevator under the-perfect control of the 


operator and one that can be started and stopped, not 
with the unpleasant sensatinn sometimes experienced in 
the hydraulic, Dut rather as a bird rises from the ground 
and settles down again, so perfect is the electrical control. 


The Appleton (Wis. ) Edison Electric Company 
is seriously embarrassed by the recent order of 
the Secretary of War directing it to cease using 
the water;power wh ch it bas depended on for 
fourteen years. 


LONG DISTANCE TRANSMISSION AT 
10,000 VOLTS. 


(The Pomona Plant.) 


BY GRuURGE H&]1 BERT WINSLOW. 


The Pomona plant was installed in the summer 
and fall of 1892 for the San Antonio Light and 
Power Company of Pomona, Cal. It was in- 
creased in the following spring, and early last 
year the capacity of the plant was doubled by 
duplicating the entire equipment. At the pres- 
ent time, when the plant has been in regular 
operation for more than two years, and its com- 
plete sucoess has established confidence in the 
successful o.tcome of many similar projects of 
greater magnitude, it seems fitting to presenta 
careful description of the entire installation. 
The electric plant was installed under the per- 
sonal direction of the writer, as electrical en- 
gineer. who presents many of his personal ob- 
servations 0. its construction aud operation. 

The plant is used to transmit energy from a 
waterfall to substations at Pomona, 18? miles 
distant. and San Bernardino, 28} miles distant, 
from which points it is distributed for incandes- 
cent and aro lighting. It consists of a Pelton 
waterpower lant sud a Westinghouse alternat- 
ing current transmission plant in which gene- 
rators supply currents to sets of raising and 
lowering transfurmers operating at 10,000 volts, 
and delivering current to the local circuits at 
1,000 volts. 

The water power for this plant is derived from 
tue San Antonio creek, w noh is chiefly supplied 
by the melting snows and the rains on San An- 
nonio Mountain. Side canyons, however, also 
furnish some water. The creek flows for several 
miles through a narrow valley at the upper end 
of the San Ant nio canyon in a bed which it has 
washed for itself in the layer of boulders and 
gravel formed by the action o! an immensely 
larger stream in past ages. 

At the lower end of the valley a sharp ridge 
extends eastward from the side of a neighboring 
mountain, from which it originally split off, and 
blocks: p the valley except at a narrow place at 
which bed-rock is «xposed and tur ugh whi h 
the stream plunges suddenly downward at least 
90 feet between preci: itous walls of rock, form- 
ing the San Antonio Falls. 

To utilize this fall, part of the water is diverted 
by a dam about 200 feet above the falls into a 
canal which con lucts the water to a tunnel pass- 
ing through the ridge. At the other end of tbis 
tunnel the water entors a largé pipe leading to 
the power - house, wh:ch is located 412 feet be ow 
the level of the outlet of the tunnel. 

A vertical projection of the pipe line, giving 
the sizes of the pipe, is shown in Fig. 1. 

The pipe is of sheet steel, donble riveted 
throughout, and was delivered on the ground in 
sections ha ing a length of 11 feet 6 ino. es. 
These sections consist of four sheet, each 3 
feet long. 

The diameter of the pipe up to within 450 feet 
of the power house is 80“, with the exception of 
the length whi zh connects it to the sand, ox at 
the top of the pipe, which length is considerably 
expanded so as to allow the water to flow slower 
ou evterivg, and thus to reduce the entrainment 
of air. Near the power house a ‘‘reducer” is in- 
serted in the pipe to reduce the diameter to 24”, 
and this size is maint ined from this poiut to tue 
power house. The pipe was designed to carry 
2,000 miner’s inches of water (measured under a 
heal of 6 inches), without unnecessary loss of 
friction. The capacity is eq :ivalent to 50-subic 
feet per second, or 1,882 m. p. at 390 oet effective 
head, as uming a wheel efficiency of 85 pe o nt. 

"A ìr presented at the Twelfth General Meeting of 


the american Institute of Electrical Engineers, Niagara 
Falis, June 37, 1806. 
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This is nearly three times the power for which the 
pres: nt station was built, but the extra capacity 
of 1,000 H. P. obtained by increa-ing the capacity 
of the pipe costs so little when compared with 
the cost of building an entire new pipe ine that 
it is much more profitable to lay the larger p pe 
in the frst place, if suffici nt water can ultimate- 
ly ted vel ped to utilize the added capacity. 

The hickness of the pipe is inc. eased as it 
néars the power house to provi e for the in- 
o ease in pressure in the lower parts. At the 
first 3 end it is made great r than that of the sec- 
tion above it on eit er side. b cau e the pr: ssu e 
on i- there is greater. After passing the second 
air valve, first .o.10 »nd th n No. 8 s' eel is u el, 
the latter size being cont nu d to within a short 
distance of the power house. Toe last few 
lengths are of No. 6 steel. 

The horizontal di tance between the mouth of 
the tunnel and ti:e power h use is 1,940 feet, and 
the difference in level between th- tunnel and 
the flo -r of tue power house is 412 feet, The 
total ength of the pipe is 2,879 feet. 

The se tions of pipe as received from the 
make s wer? coated w th asphalt both inside and 
out, and parts of this coat were of cou es raped 
off through rough band ing. After t e pipe 
was laid aud jointed, a man went through it and 
painted he joints with ht asphalt to. preveut 
rusting 

In order to protect the pipe f om the gr at 
changes iu tem] erature which ocour in the 
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Fia. 38.—WATERWHEEL GOVERNOR. 


mountain between midd y and midnight, earth 
and loose r ck were placed a ound and on top of 
the pipe without any tamping, and whe: e enough 
earth could nots l e conveniently obtained brush 
was cut and piled on the pipe and covered with a 
li ht layer of earth und rock. 

The lower end of the pipe is closed by means 
ofa 4 inch Lnd ow gate-valve, wh ch is bolted 
to a cast iron flanze riveted to the end of the 
pipe. 

The st m of the valve is g ared to a small hand- 
whee , partly on account of its weig it, | ut chief- 
ly in order that the gate may not be sbut too 
quickly, as otherwise the pipe would be sub- 
jected to severe strains, resulting from suddenly 
checking the velocity of the column vf water. 


e neee 


For use under heavy pres ures the gearing is 
also necessary in order t be able to move the 
valve at all. The head of water on this plant :s 
to great that it is impossible to open the valve 
while the pipe s fuli and the receiver empty. 
It is there'ore necessary to equal.ze the pressure 
by tilling t e receiver through a by-pass, or to 
partia ly empty the pipe ly means of a r lief- 
valve attached to the pipe cl te to the gate. The 
re ief-valve is prim rily « esigned to protect the 
pipe from shock by al.owing the escape of a con 
sidernbl q antity,of wate: in case of an increase 
of pressure iu the pipe; ruch, for ex»mple, as 
would occur :bould any obstruction partially 
close t e opening of the gate. It has a o reular 
valve so propor ioned that a slight movement of 
it will afford n large opening for discharge. The 
valve is held in pl ce by a weighted lever, and is 
set so that a very sight increase above normal 
pressure will canse it to open. 

The gat is connected bya tapering pipe of 
steel to a horiz ntal cylindrical steel rec: iver 20 
feei long and 42” inside diameter, from which 
the water i- distributed to tLe whe J. The b- 
ject of such a large receiver i- to avoid the loss 
in head which would be occasioned by the eddics 
formed when drawing the water from the si..e of 
a smaller pipe. It also serves o keep air from 
being drawn into the discharge pipes in case it 
accumulates in the receiver. (Last year the re- 
ceiver was length ned to 48 fee.) An air- valve 
is placed at the top of the rece:ver. 


Two tapering cast-iron pipes (a large and small 
one) are bolted to the lower side of the receiver 
at an angle of 30 degrees. Tbe e pipes con ‘uct 
the water from the raceiver to th- under sides of 
two independent Pelton water wheels, which 
dr ve an alternating current generator and its 
exciter. | 

To the end of each pipe is attached a Ludlow 
gate-vaive, the stem of which passes horizontally 
into the dynamo room through a bushiug in the 
concrete wall. The larger of the two stems is 
geared to a hand wh el; the other is fastened di- 
rectly to a smaller hand-wheel. The flow from 
each pipe can thus be completely controlled 
fromthe dynamo room. The pipe running to 
the generator wheel is provided below its valve 


Fig. 2.—PELton WATER-WHEEL WITH DEFLECTING NOZZLE. 


with two nozzles cast in one piece and attached 
to the v:lve by mean: of a limited ball-and. 
socket joint, which permits them to be moved 
vertically to eflect the water. (See Fig. 2.) 

The pipe tupplying the exciter wheel has be- 
low its gate a throttle-valve, the stem of which 
passes through the wall into the dynamo-roon, 
where it c:n be connected to a governor. The 
wheels are directly below the receiver and 
above a raceway which conducts away the water 
after it drops from the wheels. 

The speed of a Pelton wheel is dependent for a 
given load and head of water u on the amount 
of water +triking the wheel, and therefore to 
maint:in a constant speed this amount must be 
changed every time the load changes, and in 
proportion to the latter. In the case of the gen- 
erator-whe. l this change is produced by deflect- 
ing the water. Constant-speed regulat on may 
ulso be obta ned by throttling the water, as is 
done in the ca-e of the exciter-wheel. When the 
water is throttled there is ons in efficiency due 
partly to the scattering of the water as it flows 
from an aperture which it n> longer completely 
fills (which causes much wa er to miss the 
buckets), and. partly to the loss of head caused 
by friction in passing through the valve. With 
the deflecting nozzle there is no lossof efficiency 
due to this cause. There is, however, a great 
waste of water at light loads, since under a con- 
stant head the same quantity of water must be 
disposed of at all loads, and for light loads the 
greater part of it is wasted. To avoid this loss 
the use of arvservuir naturally suggests itself. 
It is an unfortunate fact, however, that high 
heads are coufin d to mountainous countries and 
that there a reservoir usually necessitates a high 
and consequently co tly dam. ‘Lhe necessity of 
building a dam to withstand freshets so increases 
its cost as to make the use of a reservoir com- 
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mercially impossible with high heads. There- 
fo e the water must continue to be wasted, and 
the chief apparent objection to deflec ing noz- 
zles is seen to be of no importance 

A set of tips of different diameters is supplied 
with each nozz'e. so that the size of the jet used 
may correspond to the maximum load and thus 
unnecessary waste of water be avoded. The 
tips for the generator-wheel range from 1} to 24 
inches in diameter, while those for the exciter 
are from N to J inch. When tips are used of the 
proper size for the full load there is no nee of 
throttling at the full load, and therefore no loss 
from this cause; and with the deflecting nozzle 
there is no waste of water at full load, so that for 
full load the two arrangements are equally good. 


- JULY 31, 1895. 


This is not, however, the normal condition of 
operation of a lighting plant, for in such a plant 
each dynamo is driven by a eparate wheel, and 
the load is constantly changing, so that here the 
deflecting nozzle has the adva tage. The deflect- 
ing nozzle is also to be preferred under high 
heads, to avoid the risk o? straining the pipe by 
suddenly checking the flow of water, as would 
be necessary with a throttle valve if the entire 
load were suddenly thrown off. 


Regulation by throttling is, therefore, only 

advisable in cases where tbe head is not excess- 
ive and where the quantity of water obtainable 
is limited, as is the case where it has to be stored 
in and supplied from reservoirs, or when the 
supply is liable to sudden stoppage. The writer 
recalls instances of its value in cases which oc- 
curred while he was at Bodie, Cal., in the fall of 
1898. There the water was conducted 4,700 feet 
in an open ditch to the pipe, and wa: delivered 
by the pipe under 850 feet head to drive an 
electric generator for a 12-mile synch onous 
power transmission. In cold weather anchor-ice 
would form and suddenly block up the ditch at 
some curve, and the water - pressure would begin 
to fall slowly owing to the gradual empty- 
ing of the pipe, which could no longer be kept 
fall by the diminished flow from the lower end 
of the ditch, which now acted as a reservoir. 
Having throttle valves in the nozzle, however, 
very little water was wasted, and the plant was 
thus kept running until the ditch was oleared, 
whereas witb a deflecting nozzle the pipe w. uld 
bave been quickly emptied, eveu if the gate 
valves had been used as thiott ing valves (which 
is feasible if the load only varies slightly). 
Sometimes the head became +o low that it was 
necessa' y to throw off part of the load and to 
run at reduced sp. ed, to keep the motor in BYL- 
chronism, 

As already stated, the speed of the generator- 
wheel is maintained constant for different loads 
by deflecting the stream. Thisis done by rais- 
ing or luwering the deflecting nozzles from the 
dynamo room by means of a leve fixed to a 
shaft which passes through the wall. The posi- 
tion of the nozzles is controlled automatically by 

means of the Pel ou differential governor. The 
ability of this governor to keep the generator at 
a practically constant ap.ed depends on th: gov- 
ernor being driven at a constant speed. I say 
practically const:nt, for there must be some 
change in speed before the goveruor can act, 
and then an appreciable time is required for this 
action to produce its effect. The consta.t driving- 
specdin the present case is furnished by the 
exciter-wheel sbaft. The arrangement for gov- 

erning is briefly as follows: The genera‘or is 
geared to stop itself by turning the water off the 
wheel, and the source of constant speed is 
geared to spred up the generator by a contrary 
action. These two actions neutr lize each other 
when the generator-speed is the same us the fixed 
speed, bat when either preponderate the differ- 
ence ucts. Thus an increase in generator speed 
will aet tu stop the gen: rator, while a decrease, 
by making the fixed speed predominant, acts to 
epeed up the generator. The governor consists, 
in part, of two similar miter-wheels which are 
mounted upon pulleys and placed face to face, 
loosely, upou a horizontal shaft, and are driven 
at equal speeds in opposite directions, one by the 
generator sbaft, and the other by the exciter 
shaft. The speed of the pulleys is 200 R. P. M. 
In Fig. 8 it will be see: that between these 
wheels and at right angles to the supporting 
shaft there is fixed to the latter a oross- bar care 


rying two miter-wheels, one at each end, which 


mesh with the two oppositely-revolving miter- 
wheels first mention d. The result is that as long 
as the two outside wheels are levolving at the 
same speed the two central wheels wili merely 
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revolve upon the'r axes without tending to move 
in either direction the bar upon which they ro- 
tate, Now, if the generator speed inc: eases, the 
corresponding side of each central wheel will 
have to travel faster iorw rd than the o her side 


travels backward, aud the difference between 


these two movements will result in a movement 


of the cent al wheels in the direction of the faster 


wheel, and the cross bar will consequently, move 


the same way. The shaft to which the cross-bar 


is attached will, of course, turn with it, and 4s 


economies are of value. 
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increase the capacity of the plant for a given 
minimum water supply, the period of minimum 
supply being precisely that in which all possible 
It may be objected 
that tips of such a size should be used as would 


bring both streams into full use during maxi- 


mum load, and that then no valves would be re- 
‘quired, but against this is the fact that the maxi- 
mum: load (par ioularly i in a lighting plant) does 
not reach the same value every night and that it 
is, therefore. always necessary to use tips large 


this shaft carries a pinion meshing in a toothed enough to meet the possible demand of any 


quadrant connected to the lever wh'ch controls 
the nozzles, the str.am will be pulled away from 
the wheel until the generator speed falls to its 
normel value, This point is quickly reach d 


with a full load, owing to the drag of the load, 


but for a light load the inertia of the armature 
and wheel prevents them from respondivg so 
readi y, and the governor does not act quite so 
quickly. OCon-equcntly the generator is not 
only brought to its proper speed but is carried 
slightly above it, which causes the governor to 
reverse, and thus sets up a slight and regular 
scesawing inthe speed. This seesawing will he 
increased if there is any lost motion in the gov- 
er. or and its conuections. It will be increased 
becaure for a full head and light load the jets 
only imp nge sl ghtly on the buckets, and since 
the jets are round and their upper edges alone 


strike the buckets (which are themselves curved ` 
in the opporite direction), a slight movement of 


the gove nor produces a much greater change in 
the speed of the wheel under light loads than 
when the whole of eachjet isin us-. This effect 
of the jets is more marked when the governor is 
wor ing to cut down the speed than when it is 
increasiug the speed, because withdrawing the 
jets at agiven distance causes a greater change 
in the qua:.tity of water striking the buckets 
than would be caused by advancing them an 


equal distance. The seesawing will be further X 
increased if the nozzles are not fu ly counter- 


balanced, as they would then tend to fall away 
from ihe wheel. i 

In order to avoid seesawing it is the prac ice 
in this plant to reduce the head every morni'g 
during the light load. This was at first done by 
opening the extra 4“ relief-valve and allowing 
water to e-cape until the pressure had gone down 
to that corresponding to the desired bead. The 


valve was then set tentatively until the pressure 


became nearly constant, when the final adjust- 
ment was mad by partly closing the valve on 
the generator-wheel pipe. It was afterward 
found that the working pressure of the water at 
the nozzle could be sufficiently reduced by the 
last mentioned valve without also reducing the 


quautity of water in the pipe, and therefore the 


relief valves are no longer used for this purpose. 
In either case the gowernor throws more and 
more of the stream onto the wheel to compen- 
sate for the decrease in head, and the see: awing 
stops. Where a double deflecting nozzle is used it 
wouli seem advisable to have in the upper 
branch a throttle valve so counected to the de- 
flecting levers that when running under light 
load he valve would be eutirely closed, and the 
regul tion be atta ned by deflecti g the open 
nozz:e. When the whole stream of this nozzle 
had come into use and mure water was required, 
the valve would be opened. In this way the 
water would be used during light load under 
more favorable conditions than obtain with a 
simple deflecting n: zzle, seesawing wou. d be 
avoided, and in ca-e the supply of water became 
less, either suddenly, as by a sharp freeze. or 
gradually, because of diminished rainfall, the 
water would be used most economic lly and effi- 
ciently during the time of maximum load, which 
is the critical time. Tue effect of such an ar- 
rangement of the nozzles and valves would be to 


satisfactory and was finally discarded, 
on account of the difficulty of miintaining the 


. directly by hand for a long time. 


night. 
In order to avoid breaking the teeth. of the 


quadrant jn case the governor should continue 
to act after it has moved the nozzles to either 
their hizhest or their lowest point, the pinion on 
the governor shaft is mounted loosely between 
two laterally movable toothed ratohets, which 
‘normally hold it in a fixed position. 


When the 
quadrant reaches either of ita extreme posit ons, 


one of these ratchets will be disengaced by an 


adjustable lug on the correspond:ng side and end 
of the quadrant, and will thus allow the pinion to 
stop, though the shaft conti: ues to run. Both 
ratchets may be instantly disengaged by bund. 
and the position of fhe nozzles be regulated by a 
hand lever when starting up, or in case of acci- 
dent to belts or of decresse in head of water. 

To start the plant the governor ratchets are 
first disengaged and the excit r is brought to a 
moderate speed; the generator js then started 
and its field is charged; it is then brought to 


about three-fourths of its full sped, and the 
exciter is hen slowly increased until the cross- 


bar on the governor ceuse to move. At this 
moment the ratclets a e thrown in, and the 
governor takes cha:ge of the generator epeed. 
‘Lhe speed of the exciter is now slowly increased 
- to its full value, which of course brings the gen- 
erator tu full speed. 

The speed of the exaiter-wheel i is regulated by 
a smali throttle-valve, the changes in the position 
of which do not have any not ceable effect on the 
pressure in the pipe, owing tot e small size of 
the jet controlled. Thi- valve is so made as to 
have an equal pressure on each side of its axis 
when partly open, and hence can | e moved from 
one position to another with little effort, which 
makes it of special valı e for use with automatic 
governors. When tightly o osed, however, the 


areas subjected to pressu:e are no longer equal, 
and th vaive rtioks tightly. 


An effort was made to automatically govern 
the exciter by means of a ball governor driven 


‘by a belt from the exciter-wheel si aft and 


actuating the valve by means of two leather 
friction-cones acting alternately on a beveled 
disk geared to the valve, but this proved un- 
chietiy 


proper adjustment, by rexson of the wearing 
away of the cones and of their swelling fiom 
dampness. The exciter was there fore controlled 
At present 
the valve is worked from a distance by a simple 


electrical arrangement devised ! y Mr. Imlay, in 


which advantage is taken of the fact that when 


the exeiter is at full + peed the me vements of the 
valve necessary to regulate the speed are small. 


The devioe co sists es entially of two fixed 
solenoids in series, energized by current from 
the exciter and normall acting with equal force 


on two iron cores support: d respectively at the 
opposite ends of a walking beam connected l. y 


levers to the valve, their normal function being 
to keep the valve stationary. Eithe of she coi s 


may be sbort-circuited at will by means of a 


relay con'rolled by two keys and likewise actu- 
_ated by current from the exciter. When either 
co.l is short-cirquited it œ ases to li ld its core, 
and the core on the other end of the walking- 
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beam is pulled down by its own coil, thereby 
turning the valve in a corresponding direction. 
In order that this movement may not be too 
rapid the coils and cores are immersed in oil, 
which causes the coils to act as dashpots to the 
cores; by this means the movement of the valve 
may be made as alight as is desired. 

The relay is not really necessary, but was used 
to break the circuit in experiments made before 
the plan of short-circuiting one coil was devised, 
and has been retained because very conven ent. 
A momentary closing of either key suffices to 
correct any change of speed, such changes being 
indicated by the compensating voltmeter. The 
current in the coils is reduced by a resistance in 
series with them about equal to that of one coil, 
and the current for the relay is shuuted from the 
resistance at about two volts. The current 
normally passing through the coils and resist- 
ance is about two amperes at 100 volts (about 4 
H. 1.) and when one coil is short-circuited the 
current in the other increases to three amperes, 
so that the maximum power used is? H, P. 

(Zo be continued. ) 


BOOK REVIEWS. 


EnROTRIOAIL. Boats AND Naviaation. By Tuomas 
CoMMERFORD MARTIN and JosEPH SARS. 
920 pp., 8vo. New York: OC. C. Shelley. 
Price $2.50. 

Mr. Martin seems to have the faculty of get- 
ting hold of a subject and publishing a book 
upon it while others are only just taking up its 
study. In this way he becomes a pioneer author- 
ity on that subject, and by his early works mate- 
rially assists those who come after. Thus in the 
street railway motor, associated with Mr. 
Wetzler, he gave the world the first connected 
and exhaustive account of its development and 
application. In the present volume, ably as- 
sisted by Mr. Sachs, he has given the world the 
first systematic treatment of the motor as 
epplied to the propulsion of boats, and this 
bids fair to occupy the same position as re- 
gards boat propulsion as his earlier work on 
Street Railway Motors has so long occupied in 
the literature of street car propulsion. 

The book is handsomely printed on heavy 
tinted paper and abundantly illustrated. Its 
general scope is best indicated by the various 
chapter headings which are as follows: I, Elec- 
trical Boats: Historical and Introductory; 
Primary Battery Boats. II, Storage Battery 
Boats: Preliminary; Single Launches. III, 
Storage Launch Fleets and Passenger Boats. IV, 
Special Features of Storage-Launch Operation 
and Charging. V, Special Electrical Oraft, Row- 
boats, Catamarans and Paddle-wheel Boats. V1, 
Submarine Electric Torpedo Boats. VII, Dirigi- 
ble Electric ‘‘ Torpedoes” for Warfare and 
Life Saving. VIII, Some General Considera- 
tions on Electric Launch Requirements. IX, 
Canal Boat Propulsion: Historical—Erie Oanal. 
X, Conditions Entering into Canal Boat Propul- 
sion. XI, Methods of Applying Electricity to 
Canal Boat Propulsion—Boats Equipped with 
Motors. XII, Methods of Electric Canal Boat 
Propulsion with Motor Exterior to Boat. XIII, 
‘Generating Plant and Distribution. XIV, Re- 
sistance of Canal Boate—Comparison of Cost 
Propeller vs. Hauler. XV, Propulsion: Resist- 
ance of Boats and Propellers: Paddle-wheels 
and Screws. XVI, Miscellaneous Uses of Elec- 
trical Power. XVII, Storage Batteries, Meters 
and Dynamos. 


‘Tae ExvecrriciaN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK FoR 1895, with 
Biographical Notes. 8vo, 907-120 pp. Lon- 
don: “The Electrician” Printing and Pub- 
lishing Co., Ltd. Price, 7s. 6d. 


This, the thirteenth edition of the Directory 


‘prominence in the electrical world. 


Segments: 
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comes to us as an old friend in a considerablv 
enlarged and somewhat improved f rm. The 
general plan of this work has been to divide the 
immense mass of material collected und r three 
main divisiuns, viz., the Ha db ok, the Direo- 
tory and the Biographica!. Under the Hand- 
book division is given much that is of use to 
electricians everywhere, such as reference tables, 
eto., etc. The Directory is divided into two 
parts : the first giving an alphabetical list of some 
7,500 names of companies, firms and individuals 
directly identified with the electrical interests of 
Great Britain, and the secund giving a similar 
list of names of those identified with the elec- 
trical interests of Colonial, Continental and 
American countries. Evidently great care has 
been observed in the selection of these names, 
and we are particularly pleased with the fullness 
displayed in that portion devoted to American 
electricians and electrical business enterprises. 
The last division of the Directory the Bio- 
graphical—while of great value is the least 
satisfactory portion of the book. It con ains 
tketches of the lives of 269 men who have 
been selected by reason of their real or supposed 
These 
sketches are usually exceedingly well written, 
and have already proved of v reat interest and 
valı e to users of the book, but it is in the selec- 
tion of the names to be thus especially honored 
that the difficulty is bound to arise. We notice 
many sins both of omission and commission. 
For instance, in looking for a sketch of Helm- 
holtz, we are surprised beyond measure to find 
his name unmentioned. Turning to the Direc- 
tory, we also find it absent there, yet Helmholtz 
was one which almost beyond any other name 
electricians have delighted to claim as ome of 
their number. On the other hand, there are un- 
doubtedly some names mentioned that do not 
deserve to be placed in such good company as 
they are found in if the test of fitness is either 
prominence or breadth of accomplishments. 


ARMATURE WINDINGS OF ELECTRIO MACHINEs. 
By H. F. PAPSHALL and H. M. HosarrT, 
S. B. Quarto, 868 pp., 140 full-page plates, 
65 tables. New York: D. Van Nostrand Com- 

y. London: Robert W. Blackwell. 


rice, $7.50. 

This admirable work is the outcome of the 
very extended practice of the authors in the 
practical designing of dynamo electric machines, 
and is unique not only in the exhaustiveness and 
comprehensiveness of the trestise, but in its 
method of treatment. As to the scope of the 
work, the table of contents will be the best 
index. It is divided into fourteen chapters, as 
follows: Chapter I, Single-Wound Gramme 
Rings; II, Double-Wound Gramme Rings; III, 
Two Circuit Single-Wound Multipolar Rings; 
IV, Two Circuit Multiple- Wound Multipolar 
Rings; V, Bipolar Drum Windings; VI, Multi- 
ple-Circuit Single-Wound, Multipolar Drums; 
VII. Multiple Cirouit Multiple-Wound Multi. 
polar Drums; IX, Interpolation of Commutator 
X. Two-Circuit Multiple- Wound 
Drum Armature ; XI, Rules and Tables Contin- 
uous Ourrent Windings; XII, Sing'e-Phase Al- 
ternating Current Windings; XIII, Quarter- 
Phase Alternatiog Current Windings; XIV, 
Three-Phase Alternating Current Windings. 

The method of treatment is in general as 
follows : The left-hand page is given to a large 
soale diagram of the particular method of 
winding, while on the page facing the diagram 
are given the reasons why the method is good or 
bad. Thediagrams are so large and so excellently 
executed as to be easily followed, and the 
text is so brief, and yet pointed, as to leave no 
cause for confusion or ambiguity. It will thus 
be seen that in method of treatment a very 
radical departure has been made, and we think 


` bait, which is placed about 30 feet away. 
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the value of the work as a wol k of reference, or 
as a catalogue of illustrated object lessons, has 
been greatly increased by this departure. 

The publishers, tvo, are deserving of the high- 
est praise for the admirable way in which they 
have done their part of the work. We heartily 
commend this book to every one having to do 
with dynamo designing, as most admirably sup- 
plementing the works of Thompson and others 
in which pure theory is more fully developed. 


AMERIOAN StrREET RALLWAT Decisions. A Col- 
lection of All Reported Cases Decided in the 
Various Courts vithin the United States and 


Canada; chronologica 15 arranged. Vol. 2. 
Edited by CHARLES A. RICHARDSON and Ax- 
DREW J. Hoox. Publisbed by the American 


Street Railway Association, 1894. 

This book, which comprises 488 pages of the 
usual legal size, is foun: to very fully satis y its 
title and subtitle. It is the offic.al pnblication of 
the American Street Railway Association, and as 
such will be regarded with entire confidence by 
those into whose handsit comes. The references 
are usually short and pithy, but in cases that have 
warranted fuller treatment it has been gener- 
ously accorded. 

American street railway law has of late years 
assumed an importance not warranted in the 
days of horse and mule traction, and with the 
extension of the electrical and cable sy-tems, 
which have given rise to grave questions not 
formerly raise except by vehicles directly pro- 
pelled by steam, the necessity for compilations 


of this kind has rapidly increased, until now they 


find their place in the library of every street 
railway company in the country. ‘The work 
under review is well printed and strongly bound 
in sheep, aud will be found very useful for ref- 
erence by all those interested in the subject of 
street railway franchises. 


The Nassau Franchise. 


The General Term of the Supréme Court has 
handed down a unanimous decision in Brooklyn 
in favor of the Nassau Electric Railroad Com- 
pany in its appeal from the decision of Justice 
Walter L. Smith, who had declared the franchise 
null and void on the round that the Aldermen 
had not done their duty in declining an offer for 
the same franchise from another company which 
offered more. Mr. E. M. Grout. who originally 
brought the action, will carry the case to the 
Court of Appeals. 


Personal. 


Mr. Robert B. Corey has lately returned from 
a successful trip through the West, having been 
as far as Denver. 

Mr. C. P. Mackie, late of the Electric Selector 
and Sigval Company, has written for the 
Evening Post two very interesting articles 
describing the failure of a recent attempt to 
colonize a number of Georgia negroes in Mexico. 

Col. Brian, of Washington, was seen driving 
down Broadway in a victoria a few nights ago, 
looking for the Electric Olub. : 

Mr. J. Holt Gates, of Chicago, was in New 
York last week perfect ng new business arrange- 
ments, 

Among the out of town delegation in the 


metropolis, last week were Mr. Chas. Huntley, of 
Buffalo, and Mr. S. M. Hamill, of Cleveland. 


A sportsman reports from Calcutta that he 
ures the electric light in hunting tigers at night. 
He sits on a raised platform in the jungle and 
suspends a 5. P. incandescent lamp over the 
Bat- 
teries supply current for the light. A switch on 
the hunter's rifle enables him to throw on tbe 
light when he is ready to shoot. The light tends 
to temporarily blind the tiger, and a good chot 
can be had before his eyes become accustomed 


to it. Electrical Engineer (London). 
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General News. 


What is Going on in the Electrical World. 


Woodstock, N. Y.—Tbe building of an elec- 
tric road in tLe town of Woodstock is coutem- 
plat d. 


Perry, Ok.—The electric light plant was put 
into operation by the company for the first time 
on the 20th. 


Des Moines, Iuwa.—The city council has d - 
cided to double the capacity of the city electr.c 
1 ght plant at a cost of $7,000. 


Montevallo, Ala.—The people of this place 
are talking in favor cf establishing au electric 
light plant and waterworks. 


Chico, Cal.—The town trustees have granted 
a franchise to H. H. Clark, of San Jo e, for an 
electr.c l ght and power plant for Chico. 


Baltimore, Md.—The South Eutaw branch of 
the Baltimore passenger system is to be equipped 
with electricity and operated as a trolley | ne. 


Springfie'd, Mass. — IJ he formal opening of 
the new electric line to Holyoke t ok place last 
week. Cars are run on a fifteen minute schedule. 


Fort Madison, Ia.—The contracis have been 
all let for the eqnipment of the street car line 
eh e Oiio The Westinghouse motor will 

e used. 


Bainbridge, Mass. An electric light company 
is about to le formed Iere to supply electric 
liguts to the village if enough stock can be 
raised. 


Adrian, Mich.—This city will probably pur- 
chase t e lighting plaut of J. H. Fee & Son, as 
the mayor has advised the city council to nego- 
tiate for it. 


Southbridge, Mass.—The promoters of the 
Southbridge and Fiskdale Electric Street Rail- 
way have voted to increase the capital stock from 
$35,000 to $60,000. 


Brookhaven, Miss.—The Brookhaven Manu- 
facturing and Improveme:.t Company have been 
granted a franchise to establish an electric light 
system in this city. 


Ogdensburg, N. Y.—The Ogdensburg Street 
Railway Company have increased their capital 
stock from $75.000 to $150,000, and will convert 
their line into a trolley sys em. 


Milford, Del.—An.-e!lectric railway is projected 
to connect this towu wth Dover. Permission 
has been granted tLe company to lay its tracks 
and operate its cars. 


Seattle, Wash.—The Rainier Avenue Electric 
Railway has been sold at sheriff's sale to Frank 
H. Osgood, of the Sea tle National Bank. ‘Ihe 
price paid was $14,800 


Quebec, Can.—The contract between Quebec 
City and H. J. Beemer for the construction of 
the electric railway has been signed. Work will 
be commenced at once. 


Cincinnati, O.— The Martin Cable Street Rail- 
way Company heve applied for permission to 
change the motive power on a part of their road 
from cable to electricity. 


Sturgeon, Mo.—There is talk of building an 
electric line from Sturgeon to Columbia, the 
county seat. Several prominent citizens are in- 
terested in the matter. 


Kalamazoo, Mich.—The city electric light 
plant was sold under foreclosure procee: ings on 
the 17th inst. to James Munroe, acting for 
Leroy Cahill, who bad a mortgage on the prop- 
erty for $30,000. 


Hot Springs, Ark.—Par.ies having in view 
the buildivg of an electric road fri m this city to 
the Ouachita River have been looking over the 
ground lately and have, it is reported, decided to 
begin the work. 


Mount Holly, N. J.—The new tr lley lne of 
the Pennsylvania Railroad between Burlington 
and Mount Holly was formally opened to the 
public ou the 22d inst. and scored a big success 
in mechanical] operation and speed. 


Millbury. Mass.—Representatives of the 
Blackstone Valley electric road have been can- 
vassing the towns along the proposed route ard 
have met with much encouragement. Franchises 
have been applied for at Grafton and Sutton. 


Albany, N. Y.—The Railroad Commissioners 
have granted the Cohoes City Railway Company 


permission to use the trolley system on their 
road, The applica‘ion of the Utica and Herkimer 


‘Street Railroad will be considered August 6. 


St. Augustine, Fla.—Judge Hammond of 
Orlando. T. H. Packwood of Maitl nd. and 


Thomas J. Appleyard of Sanford, Fla., propose 


to build an electric railway here if the board of 
aldermen will grant them a desirable franchise. 


Butte, Mont.—The first electric hoist to be 
placed in the mines of Butte was installed a few 
days ago at the Virgiuius, and it is more than 
probable that the installation will mark a new de- 
parture iu the working of the mines in this 
vicini y. 

Westfield, N. Y.—There is a possibility that 


au electric railroad will be bnilt between Chau- 


tauqna and Barcelona on Lake Erie. William L. 
Miuton has secured options on teriitory between 
m two places and something is expected to re- 
sult. 


Brunswick, Ga.—Col. W. A. Jeter, of Macon, 
hus applied to the city council of Brunswick for 
a franchie for a electric railwxy in that city 
and neighborhood, the entire line to be about 
fifty miles long and to carry freight as well as 
passengers, 


Shelburne Falls, Mass.—A committee con- 
sisting of Rufus Covell, Herlert Newell and 
George H. Wilkins have been appointed by the 
board of trade to inve tigate the matter of elec- 
tric lig! ting and report as to the estimated cost 
of a suitable plant. 


Erie. Pa.—The Project of building an electric 
rai.way from Erie to North East and then con- 
tinuing the line along the lake sbore to Buffalo is 
receiving considerable attention from the news- 
papers in the section through which the road is 
to run if built. 


Memphis, Tenn.—The Memphis Street Rail- 
way Company has applied to the city council for 
permission to purchase all the lines, equipments, 
franchises, etc., of the Cit zeng’ Street Railway 
Company and the lines controlled and operated 
by that company. 


Cleveland, O.— Rapid progress is being made 
in laying the rails of the Akron, Bedford and 
Cleveland Electric Railway. The work upon the 
line is being pushed with the view of having the 
cars in operation between Akron and Cleveland 
about the fi:st of September. 


St. Joseph, Mich.—The St. Joseph and Lake 
Shore street railroad has been sold at execution 
sale to the St. Joseph and B: nton Harbor Elec- 
tric Street Railway Company for $806 above the 
many judgments. There are three miles of the 
road and it will be eqnipped with electricity. 


Rochester, N. Y.—The Glen Haven Railroad, 
which is to be sold under foreclosure of the first 
mortgage bonds about the first of September, 
will probably be bought in by the bondholders, 
in which event the road will be made standaid 
gauge and equipped with electricily. 


Knoxville, Tenn —The Knoxville Street Rail- 
way has been +o d, under foreclosure proceed- 
ings, for $162,152. The property was pu! chased 
by J. Simpson Africa and C. C. Howell as rep- 
resentatives of the bondholders. The ro d will 
175 improved, ex ended and placed ona paying 

asis. 


Niagara Falls.— It is stated that the Michigan 
Central Railway Company bas placed an order 
with the General Electric Company at Schenec- 
tady for two power ful searchlights with which to 
illuminate the falls. Sl:des will be arranged so 
as to throw ligh's of various colors upon the 
tumbling waters. 


Brooklyn. N. T.— All the necessary prelimi- 
naries for the legal incorporation of the Kings, 
Queens and Suffolk Railroad Company have been 
completed. The company was formed to con- 
struct and operate a bicycle railroad on Long 
Island.—Propvsa's will be received for furnish- 
ing 100 miles of insulated hard-drawn copper 
telegia;h wire for the Brooklyn Fire Depart- 
ment. F. W. Wurst r, commissioner, can be 
addressed for information. 


Connersville, Ind.—The city council has ap- 
proved the report of a special committee advis- 
ing the purchase of a municipal lighting plant. 
The Western Elect: ic Company has offered to 
put in a new plant for $12,260. The present 
lighting contract expires in a few weeks. 


Santa Barbara, Cal.—The stock sub-criptions 
to the Santa Barbara Elect:ic Rai:way amount 
to $70,000, and the company expects to begin 


be 


operations at once. The officers of the road are: 

President, A. Hope Dceg, Santa Barbara; vice- 

president, S. J. Keese, Lo Angeles; secretary 

e alae N. F. Ashton; manager, W. F. 
eed. 


Washington, D. C.— Proposals will be received 
at the office of ihe Architect, United States Capi- 
tol, until 12 o’clock noon August 8 for electric 
lighting material. Schedule and other informa- 
tion will be furnished on application to Edward 
Clark, Architect U. S. Capitol. The right is re- 
served to reject any or all bids. 


Hartford, Conn.—The Perkius ElectricSwitch 
Company of this city has increase. its capital 
from $50,000 to $125,000. The new capital was 
paid in as follows: C. G. Perkins, $40,000; 
Roland Mather, $15,000; Euward W. Hooker, 
$5,000; J. M. Allen, 42, 500; James Nichols. $2,500; 
E. C. Frisbie, $5.000; P. H. Woodward, $2,000; 
Talco:t Brothere, Talcottville, $3,000. 


New York.—The managers of the Eighth 
Avenue horse car line have decided to change 
their motive power to electricity, and will use 
the Westinghouse underground electric railway 
system, which has lately aroused much in erest 
among street railway men. The manageis of the 
Sixth Avenue surface road are also considering 
the advisability of a similar change. 


Pittsburg, Pa.—A charter has been granted 
to the Consolidated Traction Company of Pitts- 
burg, an organization resulting from the amalga- 
mation of the Central, Duquesue, Pittsburg and 
Citizens’ lines, that is, all or nearly all the street 
railway lines of Pittsburg. The capital stock of 
the new company is $15,000,000. The directors 
are: (J. L. Magee. (eorge W. Elkins, George 
I. Whitney, William Flinn and George Sheppard. 


Indianapolis, Ind.— The projectors of the 
Iudianapolis, Frankl n and G:ieenwood electric 
railway are making investigations preliminary to 
start ug the construction work on the road. The 
Toledo Construction Company, represented by 
W. S. aud C. E. Coon, i prepared to begin the 
work as soon as it is found that the promoters of 
the scheme have a good franchise and the oom- 
pany is legally incorporated. 


Sacramento, Cal.—The t. ansmission of eleo- 
trical energy from the works of the Sa“ ramento 
Electric Power und Light Company at Folsom to 
this city, a distance of twenty-two miles, is an ac. 
complished fact. A salute of 100 guns aunounced 
the opening The power is now effectively run- 
ning street cars and will, as soon as possible, be 
employed in operating mills, factories, etc.. as 
well as in furnishing light for the citizens. The 
engineers state that the loss in transmission is 
about 10 rer cent. 

Homestead, Pa.—The Carnegie Steel Com- 
pany on Thursday last tested a new plan which 
Manager Schwab and Chief Electric:an Kinl ey 


have evolved for 1eheativg mo'ten me‘al that 


has become chilled b: fore it can be poure l iuto 
the monld-, caus ng delay and loss ‘lhe new 
plan largely consists in forci! g into the mass an 
electric current, by which an intense heat is 
genera‘e!l. The experiment was largely success 
ful. and the new method promises to become 
indi:pensabl- in the manufacture of steel. 


Worcester, Mass.—The Gazette says: “A 
new industry has just been started in the city 
and is known as the Worcester Electro Marble- 
izing Company. This is an entirely new process 
for imitating marble-onyx on all kinds of metals 
by electroplating. The variety of color shades 
in light and dark that can be produced are 
almost unl mited. The projectors of this new 
enterprise are G. L. Feldman, of Newark, N. J., 
president; A. B. Brunnell, the well-known elec- 
trotyper of this city, treasurer, and B. F. Pic r- 
son, of New York, secretary.“ 


Boston, Mass.--Superintendent of Lamps 
James Buckner bas devised a pole tor sustaining 
electric wire- which is so insulated as to protect 
em ploy: es and other people from accidents. The 
pole has been subjected to » number of tests 
which it stood successfully, and the only question 
is whether the insulation (a discovery of Mr. 
Buekner's) is durable under the variations of 
weather that would as<ailit.—The Lowell and 
Suburban Street Railway Company have made 
application to the Railroad Commissioners for 
their approval of an issue of $400,009 stock by 
the company for the purpose of reconstruction 
aad equipment with electricity. 


Auburn, N. Y.—The Auburn Inter-Urban 
Railroad Company. recently organized with a 
capital stick of $250,000, proposes to construct 
an electric read from Island Park, at the foot of 
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the lake, through to this city and thence to 
Skaneateles and Port Byron. The inccrporators 
are: Edwin F. Voris, George C. Kobler, N. P. 
Goodhue, Wilson H. Pixley, Charles Dietz. L. S. 
Ebright, of Akron, O.; J. J. Smith, of Cincio- 
nati, O.; P. M. Herron, Charles P. Mosher, 
George W. Elliott, Daniel L. Ramsey, George 
Underwood, S. E. Bell, George B. Turner and 
H. V. S. Lord, of this city. 


Los Angeles, Cal.—The Kern River and Los 
Angeles Electric Power Company, lately organ- 
ized. proposes to utilize the cascades of the Kern 
River at Bakersfield in generating electricity for 
transmission to Los Angeles and neighborhood. 
The distance is from 100 to 120 miles. The board 
of directors of the company is composed as fol- 
lows: L.J.C.Spruance, Chicago; H.S. McKee, 
New York; J. W. Eddy and E. H. Gale, Aurora, 
III.; E. H. Brooks, Grand Rapids, Mich.; John 
Ross, O. W. Childs and W. H. Davis of Los 
Angeles; P. J. Beveridge of Hollywood, Cal. ; 
E. H. James, Paso Robles, Cal., and C. J. Tay- 
lor, Kernville. Cal. The princip lil office of the 
company is in Los Angeles and the capitalization 
is $5,000,000. 


Fresno, Cal.—The San Joaquin Electric Com- 
pany has let contracts for supplying electric ma- 
chinery, wire, insulators, water-wheel plant, ete., 
and work is being pushed in its big transmiesion 
scheme. A mile of the big ditch carrying the 
water from the north furk of the San Joaquin 
River to the great reservoir is now completed 
and work on the reservoir is well under way. 
Machinery to generate one-fourth of the power 
will be put in as soon as possible at a cost of about 
$200,000. The total power that can bə generated 
is about 8,000 m. P. The company has decided 
to build a sub-station in this city, and this will 
be the distributing point for the mills, factories, 
car lines, etc., and for the vineyards within a 
radius of six or eight miles. 


Toledo, O.—The Toledo Traction Compan 
have closed contracts for new generators an 
engines and intend to make such improvements 
in their street railway as will make the entire 
system superior iu every respect. A unique feat- 
ure of the plant will be the consolidation of 
power by which the same set of engines will run 
generators of a current for eighty milesof single 
track railway, for lighting the streets and for 
stationary power.—Mr. Replogle has i vented a 
wheel which furnishes its own motive power. 
This it does by means of an electrical generator 
affixed to the hub, which once the wheel is set in 
motion furnishes the power to keep it going. 
Mr. Replogle proposes to apply the wheel toa 
bicycle and use it as the chief feature in the 
characteristics of a new machine that he will put 
on the market in the near future. 


Philadelphia, Pa.—The People’s Traction, 
the Electric Traction and the Philadelphia Trac- 
tion companies have been consolidated and a 
new company formed from the combination to 
be known as the Union Traction Company. The 
new corporation has deposited $8,000,000 in cash, 
10 per ceut of its capital stock, as required by the 
corporation law, and has received its charter 
from Harrisburg. Its capital stock is $80,000.000 
and J. Lowber Welshis to be the president. 
The application for the cha'ter was signed by 
the following men, who are to form the first board 
of directors: John Lowber Welsh, Wm. H. 
Shelmerdine and Caleb F. Fox. of the People's 
Traction Company; P. A. B, Widener, Wm. L. 
Elkins, James McManns, Joseph B. Altemus 
and Thomas Dolan, of the Philadelphia Traction 
Company; Jeremiah J. Sullivan, Alexander M. 
Fox and Alfred Smith, of the Electric Traction 
Company. . 


Chicago.—Atthe recent meeting of the North- 
western Electrical Association a part of the presi- 
dent’s address was devoted to a eulogium on Ex- 
president H. C. Thom, who died recently.—The 
Times- Herald says: An electrical plant for 
the manufacture of phosphorus has been estab- 
lished at Grand Crossing. It is now a modest 
affair, but it is the result of a number of years of 
experimenting, and the promoterssay the method 
of manufacture they have discovered is so cheap 
they will be ab'e to control the phosphorus 
market. At present there are but three active 
phosphorus plants in the world, one in the United 
States and two in Europe. The Chicago com- 
pany will make the fourth. The annual output 
of phosphorus is estimated at 50,000.000 pounds. 
At an average wholesale price of 50 cents rer 
pound, the value of the product will reach $25,- 
000,000.”— The Clark street trolley ordinance has 
been passed over the mayor's veto. 


The Clark Arc Lamp. 


The Clark Arc Lamp is no leas favorably known to the 
electrical fraternity than other forms of arc lighting ap- 
paratus manufactured by the Clark Electric Company, 
478 and 480 Pearl street, New York. 

The accompanying illustration shows a type of orna- 
mental lamp designed for interior lighting of private par- 
lors, banks, stores, offices, hotels, theaters, etc. This 
lamp can be used on arc, alternating or continuous incan- 
descent circuits, and burned either in series or singly. 
The illumination is white, perfectly steady and as agree- 
able to the eye as daylight, and will produce, for the same 
cost, sixteen times as much illumination as gas or incan- 
descent light. l 

Many of these lamps are used by some of the most 
prominent corporations, firms, institutions and individuals 
in New York City and elsewhere, and have given perfect 


Satisfaction. 


„Americans Abroad.“ 
The Canadian branch of their business having been es- 
tablished, the Bryan-Marsh Company intend ‘carrying 
coals to New Castle” by arranging fora permanent Lon- 


THE CLARK ORNAMETAL Lamp. 


don house for the sale of their incandescent lamps abroad. 
This has been the natural result of an increasing demand 
for their product, originating from the sale of their high 
efficiency Lamps that have met with sucha favorable re- 
ceptionin Europe One good thing always selis another, 
and so a general demand has been created for all the types 
of lamp manufactured by this enterprising firm. 

The business depression of the last two years having 
made necessary new economies in American manufacture 
to keep up with the gradual fall of prices, a general bene- 
fit has resulted in the shape of improved mechanical ap- 
pliance; that have not only lessened the cost of produc- 
tion, but what is far mcre important, have raised the 
standard of excellence so that buyers now feel that lamps 
so made approximate perfection in the present types of in- 
candesrent lamps. As this much-desired condition cannot 
be obtained by the old-fashioned methods in use abroad, 


the natural result is that the more reliable American 
product willobtain a strong foreign foothold, especially 
with shrewd buyers. 


The Pittsburg Trolley Pole Company, with increased 
manufacturing facilities, is operating full time to keep 
pace with orders. 


COMMERCIAL PARAGRAPHS. 


There isn't much need for snow sweepers or snow plows 
these days, but it is a good timeto think about them. The 
McGuire Manufacturing Company, Chicago, has issued ‘a 
circular that will be of much service to those who think 
of buying snow plows or sweepers. 


Wm. H. Hornberger, formerly of the Hornberger Electric 
Company, of Elkhart, Ind., is now with the “Vindex” 
Electric Company, Sycamore, Il., and is about to place a 
new type of transformer on the market. 


H. B. Coho & Co., the well-known electrical engineers of 
208 Broadway, have become the New York agents for the 
Eddy Electric Manufacturing Company, Windsor, Conn. 


Special Buckeye Lamps. 
The accompanying illustrations shcw some of the 
special lamps now being made by the Buckeye Electric 
Company, Cleveland, O. Cut No. 1 shows the Imperial” 
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BuUcKEYE Lamps—Nos. 1 anp 3. 


Decorative Lamp. This lamp is made for voltages from 
48 to 130 and in 8 and 16 c. P. sizes. The globes are either 
piain or frosted or dipped in blue, green, ruby or amber 
colors. 

Lamp No. 2 is especially adapted for use in breweries 
and distilleries and has been christened the Bunghole” 
Lamp. It is made for low and high voltages, in 10 and 16 
C. P. Sizes, and with frosted, opal or plain globes. 

A “Long Flame Candle Lamp is shown in cut No. 8. 


Buckeye Lamps—Nos. 3 AND 4. 


This is for ornamental purposes and is made for low volt- 
ages with plain, oral or frosted globes. 

In cut No.4 is shown the “Pineapple” Ornamental 
Lamp, made for voltages from 4% to 130, in 8 and 16 C. P. 
sizes. and in plain or frosted globes. All these lamps are 
fitted with any desired base. 
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INCORPORATIONS. 


The Northwest Construction Company, Portland, Ore.— 
to bulld, construct and equip ruilroads, electric-car lines 
or roids, telephone and telegraph lines, and to contract 
for the coustruction of the same and for thelr mainten- 
ance and operation. Capital stock, $1,000,C00. Incor- 
porators : George Taylor, T. H. Curtis and F. R. Strong. 


The Iron River Electric Light, Power ard Telephone 
Company, Iron River, Wis. Capital stock, $20,000. Incor- 
porators: Warne S. Carr, Byron Ripley and O. H. Camp- 
b hi. : 


The Fort Pitt Tractlon Company of Pittsburg, Pa. 
Capital stock, $500,000. Directors: Joshua Rhodes and 
Wm. B. Rhodes, of Allegheny; C. L. Magee and Robert 8. 
Frazier, of Pittsburg, and Wm. C. O'Reilly. of Crafton. 


The Solar Electric Company, New York, N. Y.—to make 
and sell electrical appliances. Capital stock, $100,000. 
Promoters : Hewitt Bolce, Jacob R ce, King ton, N. Y.; 
Sa ..uel O'Connor, Brooklyn, N. Y. 


The LaBurt Electric Rallway Company, New York City 
—to conduct, operate and malntaln invent ons, letters 
pate nt, etc., improvements iu the mechanical arts, elec- 
trical and other science, etc. Capital stock, $3,000,000. 
Promoters: John LaBurt, Brooklyn, N. T.; Louis 
Michaelis, A ex. M. Lowery, New York City; Irving Hull, 
Bridgeport, Conn. (Incorporated in W. Virginia.) 


The Bullard Electric Company, Chicago, Ill.—to manu- 
facture, buy, sell and deal in e ectrical apparatus, ma- 
chinery, supplies and fixtu es of al kinds. Capital stock, 
$25.000. Promoters: Charles W. Bullard, Auburt 8. Bul- 
lard, Carl E. Kammeyer. 


The Cape May Court House Light, Heat and Power 
Company, Cape May C. H., N. J.—to manuf cture, gener- 
ate, store and deal in electricity. Capital stock, $25,( 00. 
Promoters: Alex. R. Springer, Cape May C. H.; Ho ard 
Bucknell, Walter W.,Hartel, Philadelphia. 


The Yankton General Electric Company, Lankton, S. D. 
—toes'ablish and operate general ele, tr c light plants. 
Capital stock, $50.00). Promoters: A. T. Nation, Bed- 
ford, En, land: Harry Eller, H. G. B. Swinhoe, Yankton. 


The Kansas and Missouri Electric Railway Company. 
Pittsburg, Kan.—to construct and operate a line of rall- 
way in Crawford Coun'y, usin: elther steam or electric 
power. Capital stock, $25,000. Directors: Sam Barrett, 
Robert Robyn and A. L. Chapin, of Pittsburg, Kan.; Rob- 
ert Simons, of West Ch ster, Pa.; L. M. Bedell, C. J. 
Simons and Harry W. Bed Il. of Chetopa. 


The Citizens’ Electric Company, Plainfleld, N. J.—to 
du 1d, construct and maintain e ectric machinery, imple- 
ments, appurtenances and plants for distributing light, 
heat and power. Capital stock. $50,000. Promoters : Harry 
G. Runkle, Elias R. Pope, James C. Pope, Plainfleld, N. J. 


The Electric Wire Hanging Insula' or Ccmpany, Chi- 
cago, III.—to manufacture, sell and deal in insulators, 
clamps and hangers for all c asses of elecirical work. 
Capital stock, $200,000. Pi O Lo ers: Edgar O. Baker, Wm. 
A. Robertson, Henry W. R. ce. 


The Iron Mountain Railway Company, San Francisco, 
Cal.—to build, construct and equip a ra iroad from the 
Iron Mountain mines to Spring Creek Crossing, on the 
California and Oregon Rall: oad, to be operated by steam, 
electricity or other motive power. Capital stock, $100,- 
000. Promoters: Louis B. Parrott, Chas. P. Eells, M. M. 
O’Shaughne-sy, San Francisco; Alfred Fellows, New 
castle-on-Tyne, Eng.; Chas. W. Fielding, London, Eng. 


The Pocatello Power and Irrigation Company, Chicago, 
III. —to operate water power plants: generate electricity 
tor use in producing light, power and mechanical pur- 
poses; operate telephones and furnish water for irriga- 
tion and domestic purposes. Capital stock, $150,000. Pro- 
moters: Charles W. Spalding, Daniel Swinehart, Fi ancis 
W. Smith. 


The Jasper County Telephone Company, Rensselaer, 
Ind.—to operate a telephone system in Jasper, Newton, 
Benton, Porter, Lake White, Pulaski, Stark, Laporte ard 
Tippecanoe counties, Ind. Capital stock, $5,000. Incorpo- 
rators: James T. Watson, C. C. Sig'er, E. L. Hollings and 
Delos Thompson, sll of Reusselaer. 


The Memphis Telephone Company, Memphis, Tenn. 
Incorporators: J. T. Jefferson, J. C. Neely, Fred Orgill, 
E. G. Robinson and J. C. Neely, Jr. 


The Western Electric Telephone Company, Britt, Ia.—to 
operate telephone exchanges in Hancock, Cerro Gordo, 
Kossuth and other counties, Capital stock, $100 000. In- 
cor porators: Charles Webster, T. A. Potter and J. T. 
Carr. 


The Detroit Harrison Telephone Company, Detroit, 
Mich. Capital stock, $6C0,000. Incorporators: Chas. P. 
Collins, O. W. Shipman, Chas, F.ower, R. A. Brett, Wm. 
E. Holmes, Albert Peck, Frank D. Andrus and C. B. 
Hubbard. 


The Sacramento, Fair Oaks and Orange Vale Railway 
Company, Sacramento, Cal.—to construct, own and oper- 
ate a railway from Sacramento to Orange Vale, by steam, 
electricity, compressed air or any other motive power. 


Capital stoc k. $500,000. Promoters: L.T. Hatfield, Thos. 
B. Hall, Fred’k Cox, Wm. dchaw, Geo. M. Mott, Sacra- 
mento. 


The Commercial Telephone Company, Alameda, Cal.— 
—to operate telephone system. Capital stock. $100,000. 
Incorporators : S. P. Lunt, E. R. Smith, John W. Bu ter, 
Albert L. Stetson and J. D. Johnson. 


The Atlantic City Telegraph and Telephone Company— 
to operate telegraph and telephone lines in all the cities 
and villages of New Jersey. Capital stock, $25,000. Incor- 
porators : John J. McCloskey, Charles A. Furbush, James 
Brown, Peter Ballingall, Daniel McCormick, William 
Martin and Ulysses G. Styron of Philadelphia. 


ELECTRICAL PATENT RECORD. 


Letrers Patent Issurp JULY 16-28, 1895. 


ELEOTRIO RAILWAYS AND APPLIANCES. 


543,048. Trolley-Wheel. Charles Mitchell, Yonkers, N. Y., 
assignor of five-eighths tu Harry A. Archivald, same 
place. Filed Dec. 20, 1894 

8 8,180. Underground-Trolley Sys em. Noel B. Gino- 
chio, New York, N. X., and Henry C. Bridger, Wood- 
bridge. N. J. Filed Dec. 27, 804. 

548,271. Tro ley stand and Pole. Lawrence C Seelye, 
Fort Edward, a oo f one-half to George W. Burn- 
ham, Luzerne, N. Y. Filed Jan. 2, 1895. 

` 548,851, Electric Brake. Willlam B. Potier, Schenectady, 
N. T. assignor to the General Ele tric Company. of 
New York. Filed March 38, 1°98. 

548,452. Safety Appliunce for Electric Cars. WIIlIiam B. 
Pott: r, Schenectady. N Y., assignor to the General 
Electtic Company, of New York. Filed April 9, 1895. 

543.882. Electric Rallway System. Joh. C. Henry, West- 
field, N. J. Filed May 18, 1895 

Means for Arresting Mo ion of Electric Ca s. Ar- 
Rur K. Bonta, Heboken, N. J., assignor to the Bonta 
ee Company, :ame place. Filed March 

512,617. Running-Gear for Electric Railways. Bion J. 
Arnold, Chicago, III, assignor to the Thomson-Hous- 
127 Electric Company of Connecticut. Filed April 18, 


ELEOTRIO LIGHTS AND APPLIANCES. 


642,625. Carbon for Electric Lampe: Henry F. Cabrau, 
Paris, France. Filed April 11, 1895. 

542,6 2. Electric-Arc Lamp. Elihu Thomson, Swamp- 
scott, and Cnarles E. Harthan, Lynn, Mass., assignors 
to the General Electric Cumpany, Schenectady, N. Y. 
Filed June 25, 189 1. 

542,062. Producing Pure Electric-Light Carbon. Edward 
G. Acheson, Monongahela City, Pa. Filed Aug. 28, 


1894. 

543,016. Incandescent-Lamp Socket. Edgar H. Heath, 
Gra d Rapids, Mich., assignor cf one-half to John H. 
Beamer. same place. Filed March 21, 1895. 

548,186. Carbon-Hol er. Joan C. Kn ght, New York, 


N. Y. Filed Jan. 15, 1805. 
48,218. Electric-arc Lamp. Daniel Higham Boston, 
Mass. Filed May 2, :896. 
5183.28. n andesnent E'ectric Lamp. 9 Westing- 
house, Jr., Pittsburg: Pa. Filed Aug. 29, 1802. 
343 855. Klectric-Arc Lam... Henry J. Sage, Chicago, III. 


Flled Feb. 18. 1 98. 

548, 99. Electric-Arc Lamp. Samuel R. . Oak 
P rk, or to Geo W. Furbeck and Jo erh 
Kettlestrings, Ci.icago, Ill. Filed Oct. 5, 1594. 

(48.445. Electric-Arc ramp Will am Jandus, Cleveland, 
Ohio. Filed Dec. 19, 1891. 


DYNAMO ELECTRIO MAOHINERY. 


5 '2,667. Regulation of Continucus—Current Motors. Merle 
J. Wightman, Scranton, Pa., assignor to the General 
Eleciric Company of New York. Filed April 2, 1896. 

548,021. Dynamo-Electrc Machine. Thomas Hooker, 
Sy acuse, N. Y. Filed April 26, 1894. 

543,228. Alternating Elect tc Motor. Joseph A. QG Tru- 
deau, Ottawa, Canada. Filed Aprile, 1894. 


54 ,846. Electr c Transfo mer. John A. Mosher, Chl- 
cago, Ill. Filed May 7, 1895. 
(48,888. Dyna mo-Electrio Machine. Thon as H. Hicks, 


Detroit, Mich. Filed Jan. 18, 1891. 
BATTERIES. 


543,958. Elements of Galvanic Batteries. Franz A. von 
Alimonda and Nino von Allmonda, Castello Alimonda, 
near 8 grado, Austria-Hungary. Filed Oct. ro, 1894. 

518,872. Secondary Battery. Emil Boettcher, Leipsic, 
Germany. Filed May 12, 18°0. 


TELEPHONE AND TELEGRAPH APPARATUS. 
549,618. Telephone Relay or Repeater. Chester H. 
Arnold, Boston, Mass., assignor to the American Bell 
Teens Company, same place. Filed Ma ch 16, 


1898. 
642,619. Eor phonic Bepeating Circuit and Apparatus. 


Chester Arnold, Boston, Mass.. assignor to the 
American Bell Telephone Company, tame place. 
Filed March 16, 1898. 

542,457. Telephone kelay Apparatus, Wilton L. Rich- 
ards, Malden, assignor to the American Bell Telephone 
Company, Boston, Mass. Filed March 16, 1:95. 

542,658. Telephone Re nting-· ( ircuit and Appliances. 
Wilton L. Richards, Malden, assignor to the American 
Fell ee Company, Boston, Mass. Filed March 

„1895. 

512,6 9. Coin- Controlled Telephone. Charles B. Hopkins 

and Thomas H. Elsom, Spokane, Wash. Filed March 


16, 1894. 
842,82. Microphone. Henri Carbonolle, Brussels, Bel- 
um. Filed Oct. 9, 1804. 

542,918. Te ephonic Relay or Repeating System. Chester 
H. Arnold, Boston. Mass., assignor to the American 
pen W Company, same place. Filed March 

1 


848,05. Secondary-Battery Plate. John J. Rooney, 
Brooklyn, N T. Filed Nov. 19, 1894. 


848,106. Village Telephone System. Charles E. Scribner, 


Chicago, III., ass gnor to the Western Electric Com- 
pany, Sa ne place. Filed July 2. 1886. 

543,160. Te ephone- Exchange. Wada Y. Shibata, San 
Francisco, Cal. Filed Oct. 11, 1894. 

518,19: Art of Telephoning. Arthur E. Paige, Philadel- 

phia, Pa. Filed Feb. 25, 1898. 

648,281. Writing- Telegraph. Thomas Ewing, Jr., Yon- 


kers. assignor to William E. Gump. Brooklyn, N. Y. 
Filed Jan. 9, 1894. Renewed Dec. 24, 1804. 

548,241. Writing-Telegraph. William E Gump, Brooklyn, 
N. Y. Filed Feb. 2:, 1894. Renewed June 25, 1895. 
648,813. Telephone-Trausmitter. Zorah E. Patrick, Chi- 

‘ago, III. Filled Jan 18 189). 

543,828. Telephone Attachment. Charles E. Bertels, 
Wilkes Barre, Pa, re ep of one-half to Hedley 
Pedlar. same place. Filed March 20, 1895. 

548.425. Writ ng-Tele raph. James H. Robertson, Brook- 
iyn, N. Y.. assignor to William E. Gump same place. 
Filed Jan. 9, 1894. Renewed Dec. 24, 1:94. 

548,426. Writinz-Telegraph. James H. Robertson, Brook- 
lyn. N. Y., assignor to Willlam E. Gump, same place. 
Filed ec. 19, 1894. 

543,427. Writing-Telegraph. James H. Robertson, Brook- 
lyn, N. Y., assignor to William E. Gump, same place. 
Filed March 2 , 1895. 

9 . Wan aon A H. Robertson, Brook- 
yn, N. Y., assignor to am E. Gump, same place. 
Filed March 2 . B93. Š d 

543,429. Writing-Telegraph. James H. Robertson, Brook- 
lyn. N. Y., assign'r to William E. Gump, same place. 
Filed March 21, 1895. 


‘ SIGNAL APPARATUS, ANNUNCIATORS, ETC. 


5 12,637. Automatic Rallway- Signal. Alonzo J. Griffin, 
WIIkesbarre, Pa., assignor of one-fourth to George T. 
Griffin, same place. Filed Aug. 7, 1894. 

542,664. Kiectric An: unciator. Henry C. Thomson, Bos- 
ton, Mass.. assignor to the Electric Gas Lighting Com- 

any. Portland, Me. Filed Oct. 2, 1894. 

542 697. B rgiar-Alaim Circuit-Closer. Albion A. Vander- 
pool, Newark, N. J. Filed Nov. 8, 1:94. 

542,761. Electric Block Signal for kal roads. Ang us C. 
Gordon, Rochester, N. V., assignor to the Gordon kail- 
way Signal Company, same place. Filed May 13, 1895. 

512,7. 9. Electric 8!gnal Appsratus. Thaddeus B. Keeler, 
Rahway, N.J.assignor to Arthur H. Johnson, same 

lace. Filed March 11, 1895. 

542,775. Fire-Alarm. Josiah R. McCoy, Marshalltown, 
Iowa. Filed April8 1895. 

542, 88. Fire-Alarm Device. John F. Snapp, Frichton, 
Ind Filed April 13, 1895. 

542.833. Annunciator. John W. Olson, Chicago, III. Filed 
Nov. 21, 1894. 

542,916. Electrical System for Signaling Between Trains. 
3 Basanta y Baque, Madrid, Spa n. Filed 

an. 21, 189°. 

542,926 Electric Anuunciator. William J. Clarke, Tren- 
ton, Canada. Filed Feb. 5, 1895. 

542,928. aang Apparatus. Lucien 8. Crandall, Par- 
i-h,N. Y. Filed Feb. 17, 1893. 

548 000. Electrical Time-Annunciator. Edward M. Edger- 
ton, Chi g '. Ill. Filed Feb. 12, 1892. 

548,104. Fire-Alarm Box. Charles A. Rolfe, Chicago, III. 
Filed May 10, 1895. 

543.322. Railway- ignal. Joseph B. Stewart, Haver- 
straw, N. Y. Filed Aug. 24, . 894. 


M SCELLANEODS. 


542 640. E:ectric Governor. Wiliam W. Handy, Lake 
Roland, Md. Filed May 1, 1895. 

542,668. Electric Measuring-Instrument. Elihu Thomson, 
Swampscot!, Mass., assignor to the General Electric 
Company of New York. Filed April 25, 1895. 

542,675. Insulating-Shield for Metallic Poles. William J. 
Braley, Fall River, Mass. Filed April 17. 1895. 

£42,722. Submarine Mine. William M. Huskisson, London, 
England. Filed Nov. 2:, 1894. 

542,771. Means for G:neraiing Electricity (rom Car- 
Wheel Axles. Morris Moskowitz, Newark, N. J., 
assignor to the National Electric Car Lighting Com- 
pany of West Virginia, Filed Feb. «7, 1895. 

542,72. Make.and-Break Switch. Morris Moskowitz, 
Newark, N. J., assig nor to the National Electric Car 
e Company of West Virginia. Filed April 23, 

> 


542,778. j Polarized Compound Switch. Morris Moskowitz. 
Newark, N. J., assignor to the National Electric Car 
ae Company of West Virginia. Filled May 2, 


1 ; 
512 848. Eectric Switch. George T. Eyanson, Philadel- 
hia, Pa. Filed May 10, 18 5. 

542 $45. Electric Meter. Henry A. Rowland, Baltimore, 

Md.. assignor of one-half to Louis Duncan, same place. 

Filed April 19, 1895. 

542,959. Electric Gas-Lighter. Harry G. Grier, Philadel- 
phia, Pa. Filed May 31, 1895. 

542,968. Regulator for Alternating Electric Circuits. 
Chas. P. Steinmetz and Albert H. Armstrong, Sche- 
nectady, N. Y., assign rs to the General Electric Com- 
pany, sume place. Filed Feb. 16, 1895. 

542,979. Sys em of Electrical Distribution. Georg W. 
von Siemens, Berlin Germany. Filed April 26, 1893. 

542,986. Electrodepositing Device. John Bossard, Du- 
buque, Iowa. Filed Nov. 11, 18538. 

548.008. Electromedical Apparatus. Jacob R. Etter, 
Crawfords\ lille, Ind. Filed June 19. 1898. 

543, t3. Fire-Alarm B x. John T. Stack. Chicago, III., 
ass gnor to the Gamewel! Fire-Alarm Telegraph Com- 

any. New York, N. Y. Filed Jan. 2. 1844. 

548,065. Electrically-Cont rolle 1 Voting-Machire Charles 
A. Stitzer, Central City, Neb. Filed Nov. 27, 1893. 

548,089. Meter for Alternating Electric Curren 8. Ludwig 
Gutman, Pittsburg, Pa. Filed May 2,19. 

£48,116 Grs-Engine Igniting Apparatus. George W. 
105 ltenbaugh, dan Francisco, Cal. Filed Dec. 17, 


548,157. Explosive Engine. Michael L. Mery, Chico, Hal. 
Filed Feb. 7. 1895. 

548,181. Electric Switch. John W. Hearn, Brooklyn, N.Y. 
Filed Oct. 8, 1893. 

548,198. Klectric- Current Distributer. Elihu Thomson, 
Swampscott and Edwin W. kice, Jr., Lynn, Mass., 
assignors to the Thomson-Houston Electric Company 
or Connecticut. Origi al application filed April 24, 
1881. Divided, and this application filed Oct. 3, 1892. 

543.249. Process of Refining Sugar by E ectrolyss. Emile 
4 3 aud Charles r. Gallois, Paris, France. Filed 

ay 26. 2 

548,383: Electric Registering Apparatus. Alphons Cus- 
todis, Dusseldorf, Germany. Filed March 19. 1895. 

543,837. Electric Transportation System. Richard BE. 
Sherman, Chicago, III. Fited March 1, 1895. 

543,8 4. Tasting-Circuit for Alternating-Current Systems 
of Distribution. Herbert C Wirt, sche: ectady, N.Y.. 
assignor to the Gene al Electric Company of New 
York. Filed April 23, 1895. 

543,409. Electrical Switch. Henry Steubner, Philadelph a, 
Pa. Filed Jan. 19, 1895. 


DESIGN, 
21,478. Electric-Light Shade. Harrison D. McFaddin, 
East Orange, N. J. Filed June 10, 1895. Term of 
patent 7 years. 
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EASTERN TELEPHONE ASSOCIATION. 


Plans of Organization Being Formulated by a Com- 
mittee of Five. 


The Eastern Association of Independent Telephone Man- 


ufacturers is yet in the formative stage, but enough 


has been accomplished to assure the success of ! he move- 


ment. An informal meeting was held in New York on the 
2ith inst. which was attended by the following named 
gentlemen: 


A. H. Chadbourne, United States Telephone Construc- 


t'on company, Philadelphia, Pa. 
S. J. Turnbridge, Utica Fire Alarm and Telegraph Com- 
pany, Utica, N. Y. 


Benjamin Tice, Lockwood Telephone Company, New 


Brunswick, N. J. 

H. S. Douglas, Century Telephone Company, Boston. 

J. D. Leatherbee, National Telephone Manufacturing 
Company, Boston. 

G. A. McD well, Manhattan Electrical Supply Company, 
New York. 

Palmer Bros., Mianus, Conn. 

H. C. Williamson, United Electric Telephone Company, 
New York. 

Mesers. Coy and McArthur, Franklin Telephone and 
hlectric Company. New York. 

John H. Scofield, Phoenix Interior Telephone Company. 
New York. 

Joseph i. Strong, Tucker El ctrical Construction Com- 
pany, New York. 

A. De Yeau, De Veau & Company, New York. 

At this meeting there was a free interchange of opinions 
as to the purposes and scope for which an association 
should be formed, but no definite action was taken 
further than the appointment of a committee consis ing 
of five members, the duty of which shall be to formulate 
the plan of organization. Upon the completion of their 
work, a meeting is to be called for the consideration of 
the committee’s report and the formal organization of the 


association. 


TROLLEY VERSUS TELEPHONE. 


Electric Railways Liable for Damages for Injuries 
from Conduction, but not from Induction. 
‘Some new distinctions in respec. to the conflict between 


electric railway comanies and telephone companies in. 


the use of streets, have been developed in the 1 ennessde 
ease of the Cumberland Telephone and Te egraph Com- 
pany against the United Electric Railway Company. This 
was not, like s3veral previous cases on this co..traverted 
polot, a suic for an injunction agai st the use by an elec- 
tric railway compauy of currents damaging to the t le- 
phone line, b-t an action to recover damages c used by 
such interfer. ne. 

The court holds that th railway company is en itled to 
use the streets, und that such use gives the telephone 
company no right to complsin. Therefore no damages 
for injury to the telephone lf e from In iuction caused by 
the parallelism of wires on the street could be recovered. 
Bu: for conduction, charging the ground for considerable 
distances outside the streets, and disturb ng the use ofa 
prior existin z telephone line, the ral.way company must 
pay the damages, and these were held to be the cost of 
return wires for the telephone iline. 


Two Good Contracts. 


The La Crosse Telephone Compa y, La Crosse, Wis., 
has awurded the contract for its central office exchange 
outnt and 500 telephones to the Amer can Electiic Tele- 
phone Company, Kokomo. Ind. This teleph ne and 
switchboard we:e chosen after a careful examinaticn of 
twenty-four different makes. 

The exchange equipment an! 125 instruments for the 
new exchange at Monroe, La., ls another contract just 
awarded to the American Company. 


Telephone Litigation. 


The Western Electric Compiny of Chicago has fileda 
bill against the Viaduct Manufacturin; Company, A. d. 
Davis and John R. Johnson. praying for an injunction to 
restrain the defendants from an alleged infringement 
upon telephone switches ald magne: o call belis, and ask- 
ing for an accounting. 

The switch referred to ls the patent of Thomas Wat-on, 
resigned by Wa son to the American Bell Telephone Com- 
pany, and by the latter to the Western El ctric Com- 
pany. 

The Viaduct Comp ny propose to contest the suit, and 
claim that the telephone switch manufactured by the 
company does not infringe the patent referred to in 
the bill. 


An ordinance passed by the city council of Creston, Ia., 
has fixed the maximum telephone rentals to be charged 
by the Iowa Union Telephone Company at $3 per month 
for business houses and $1.50 for residences. ‘The rates 
now in force are $5 and $3. 
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Mayor Bostwick can give information rela‘ive to the 
police telephone system which is to be installed at Jack- 
sonville, Fla. 


The Texas Tel ‘graph and Telephone Comp iny will es- 
tablish an exchange at Houston, Tex. B. Krain can give 
information 


C W. Booth 18 acisas of the Rockport Telephone 
Company, organized to build an exchange at Lock- 
port, Tex. 


C. L Downey, of Murphysboro, III., has asked for a 
telephone franchise in Pinckneyville, II. It is the inten- 
tionto establish a local exchange and to extend the line 
to Duquoin, III. 


The Martinsville Telephone Company., Martinsville, Ind., 
has been orsaniz:d with | a capit il st ‘ck of 8° 1900; 


The National Telephone Construction Company of Mil- 
waukee has asked for a franchise at Kenosha, Wis. 


The National Conduit Manufacturing Company has 
secured the contract and is at work on the underground 
telephone conduit system at New Bedford, Mass. 


Business men of Davenport, la., are organizing a 
telephone co npany with a capital of $20,000. 


The Cumberland Telephone Company will extend its 
service to Dover, Erin and Clarksville, Tenn., when & sub- 
scription of $2,000 has been raised. 


Ihe head offices of the O der of R ilway Telegraphers 
are to be mov d from Vinton to Peo ia, IN. 


W. N. Shine and M. B. Rice are promoting a new tele- 
phone exchange at Jacksonville, Fla. When the rights of 
way have been granted and 400 subscribers obtained, the 
installation of the plant will be commenced. The 
“M & B. sys em will be used. 


The long drawn out contest for a telephone franchise in 
Sheboygan, Wis., has at last been decided by the grant- 
Ing of rights (f way to Joseph N. End. Arthur F. Winter 
and William C. Johann, all local c pitalists. The fran- 
chise fixes the rates at 224 for commercial and $ 8 for 
residence instruments. were is to begin in the near 


: future. 


The D catur Ha"! ison Telephone Company, Dees tur, 
III., has been sold under a mortgage of 7, 900. The com- 
pany began operation July l. 19. There were 500 sub- 
scribers at $.6 and $24 per year. 


The American Bell Telephone Company's output of in- 
struments for the mo.th ended July 20 shows: Gross 
13,837, Increase 7,40: ; net 6,324, increase 5, 48; total con- 
nected July 20, 134.81, agallst 573,4:7 a year ago. 


The Viaduct Manufacturing Company, Baltimore, manu- 
facturers of magneto bells, telephones, fire aların appar- 
atus and other specialties, are rebul:ding thelr works at 
Relay, Md. The new plant will be complete in all its ap- 
polutments and of a capacity largely exceeding that of 
the plant destroyed by fire in 1891. 

In connection with the Southwest Georgia Telephone 
Company, the Postal Telegraph Company will extend its 
lina from Americusto Dawson, Ga. 


The Southern Bell Telephone Company will erect a 
$25,000 bull ling at Savannah, Ga. 


The Phoenix Telephone Company of Indianapolis, Ind., 
has been granted franchises at Mankato, Minn; and Fort 


Dodge, Ia. l 

The Rahway Mutual felep'i'one Company, Rahway, 
N. J., will erect its plant as soon as the amended ordi- 
nanc Is signed by Mayor Daly. 


The Hudson River Telephone Company directors on the 
18th inst. declared the regular quarterly dividen 1 of three- 
quarters of one percent. It was decided to build a new 
line from Glens Falls to Whitehall. 


The F atbush District Telegraph Company has filed a 
certificate amendiny its art cles of Incorporation to per- 
mit the company to maintain lines through that part of 
Brooklyn formerly the town of New Utrecht, and also 
through Bay Ridge, West Brooklyn, New Utrech , Blythe- 
bourne, Fort Hami ton, Bath Beach, Bensonhurst, Unlon- 
ville, Sheepshead Bay, and other points in Kings County 
to and through Coney Island. 


| The Southern Bell Telephone Company's lines will be 
extended to Pensacola, Fla., within the next few 
months. 


The Wisconsin Telephone Company will establish a 
sub-exchange in South Side, Milwaukee. 


Telephone Directory 


List of Independent [Manufacturers Who Make 
and Have Telephones and Accessories 
For Sale. 
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T* ‘HUNNINGS’ DUST TRANSMITTER 
AMERICAN ELECTRIC TELEPHONE Co., 
Saal Kokomo, Ind. 


COMPLETE TELEPHONES, PARTS, &c., 
MIANUS ELECTRIC CO., 
g Mianus, Conn. 


& B. B. TELEPHONES, 
THE U. S. TELEPHONE CONSTRUCTION CO., 
Bullitt bull ling, Philadelphia, Pa. 


C\OMPOUND MAGNETO TELEPHONES, 
WESTERN TELEPHONE CONSTRUCTION CO., 
Sonth Clinton St., Chic igo, III. 


TANDARD TELEPHONES, 
PHILADELPHIA TELEPHONE CO., 
Box 707, Philadelphia. Pa. 


A LUMINUM DIAPHRAGM TR ANSMIT RS, 
PITTSBURG TELEPHONE CO., 
99: Penn Ave.. Pittsburg, Pa. 


OUD TALKING TELEPHON ES, 
THE MASON TELEPHONE CO., 
Richmond, Va, 


peenema FOR TELEPHONES, 
l DE VEU & CO., 
32 and 8! Frankfort St. N ew York. 


OMPLELE TELEPHONE EXCHANGES, 
THE HARRISON INTER’L TELEPHONE CON CO., 
Chicago, In. 


r] HE CENTURY TRANSMILTER, © 
THE CENTURY TELEPHONE CO., 
<99 Devonsh re St.. Boston. 


A™ REST MAGNETO BELL. 
VIADUCT MANUVE'G CO, 
3 Baltimore, } Md. 


LAKE 1 RANSMILTERS, 
PHŒNIX INTERIOR TELEPHONE CO., 
131 Liberty St., New Vork. 


NHE MILDE MICROPHONE, 
THE STANDARD TELEPHONE & FLECTRIC Co., 
Madison, Wis. 


ELEPHONES FOR THE TRADE, | 
W. A. GUSTAFSON, 
Joltet, 11L ee pee eh sae eee, 


AUTOMATIC SWITCHBOARDS., 
SrROWGER AUTOMATIC TELEPH EXCHANGE, 
147-919 The Rookery, Chicago 


* ELECTRICAL TELEPHONES, 
THE ANTHONY CO., 
5? Perin Building. Cincinnati. O. 


WHE SOUTHERN TELEPHONE, 
THE SOUTHERN TELEPHONE CO., 
Fayetteville, N. C. 


ERSON TELEPHONES, 
W. D. JAMESON & CO., 
4! Broadway, New York. 


Loxe DISTANCE TELEPHONES, 
THE UNION ELECTRIC CO., 
Cleveland, O. 


ELEPHONES AND SWITCHBOARDS, 
STROMBERG CARLSON TELEPHONE MFG. CO., 
174 South Clinton St, Chicaco. 


IMPROVED HUNNINGS, 
THE RAWSON ELECTRIC CO., 
Elyria, Ohio. 


MHE E LOCKWOOD TELEPHONE, 
JOSIAH TICE, 
New Brunswick, N. J. 
THE PONY NATIONAL, 
NATIONAL TELEPHONE MFG. CO., 
620 (R) Atlantic Ave., Boston. 


HE “KEYSTONE” TELEPHONE, 
KEYSTONE TELEPHONE Co., 
Pittsburg. Pa. 
85 TO $15 TELEPHONES, 
FARK TELEPHONE & CONST. SUPPLY CO., 
312 Dearborn St., Chicago, III. 
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til the mechanism becomes operative. 


EDITORIAL NOTES. 


There are still left in this trade a large number of men 
who have entered into it for their life work. They may 
be disheartened, but they have not given up. It Is for 
them that we write. To them we present our argu- 
ment, and to them we must all look for the re-establish- 
ment of business principles, the reintorcement of the 
doctrines of common sense. 

It is for these men to consider just why wrong has 
temporarily triumphed over right, why it was possible 
for the tricksters and adventurers to bring the industry 
to its present condition. 

And when these questions receive careful thought the 
only answer possible is that the electrical press has not 
done its duty. 

If the Electrical Engineer,” the Electrical World.“ 
the Electrical Review’ and the Western Elec- 
triclian had faithfully done their duty by the trade 
they claim to represent, whose best interests they claim 
to guard, the present situation would never have cone 
fronted us.— ELECTRICITY,” June 5, 1895. 


The Brush In our last issue the endeavor 
Double Carbon to explain the scope of the 
Patent. Brush double carbon patent 
in the fewest possible words led us to be some- 
what less explicit than seems desirable in view of 
the importance of Judge Showalter's decision. 
The limitations of the patent are very clearly 
shown in the wording of the description accom- 
panying the specification, which is in part as fol- 
lows: ‘‘The operation of my device as thus far 
specified is as follows: Whe: the current is not 
passing through the lamp, the positive and nega- 
tive carbons of each set A, A’ are in actual 
contact.“ 

This feature seems to be one of the essentials 
to the lamp which Brush covered by his patent, 
viz., that the positive and negative carbons in 
each set are normally in actual contact before 
the current is passed, so that the several sı ts of 
carbons form parallel paths for the current un- 
It is be- 
lieved that if the several pairs of carbons are not 
thus normally in contact, but should be hung up 
so that they do not normally form parallel paths 
for the current until the mechanism becomes 
operative, they do not infringe the Brush 
patent. 

The specification goes on: When, now, a 
current is passed through the lamp the magnotio 
attraction of the helices E will operate to raise the 
lifter D. Thislifter, operating upon the clamps 
C and C', tilts them, and causes them to clamp aud 
lift the carbon holders B, B' and thus separate 
the carbons and produce the voltaic aro light, 
but it will be especially noticed that the lifting 
and separationof these carbona is not simul- 
taneous. One pair is separated before the other. 
This separation breaks the circuit at that point, 
and the entire current is now passing, through 


the unseparated pair of carbonsA’, and now when 
the lifter, continuing to rise, separates these 
po nts, the voltaic are will be established between 


them and the light thus produced.” 


This is the tecond feature, and one which is 
strongly insisted upon, viz., the dissimultaneous 
sep tration of the various pairs of carbons and the 
consequent establishment of the arc only between 
the last pair separated. This feature would im- 
ply, even in the abseuce of other specification or 
description, that the several pairs of carbons 
were normally in contact and iu parallel relation 
to the circuit, and was considered by the Ccurt 
one of the most important features of the patent. 
Brush himself evid: ntly considered it such, for 
in the specification he says: .. e lifter D, in 
the present instance, is so formed that when it is 
raised it shall not operate upon the clamps C, C 
simultaneously, but shall lift first one and then 
the other. This function of dissimultaneous ao- 
tion upon the carbons or their holders, whereby 
one set of carbons shall be separated in advance 
of the other, constitutes the most important feat- 
ure of my present invention.” There is certainly 
no ambiguity about this, so that it is apparent 
that lamps not possessing this feature are not 
covered by the patent. 


Still another feature is clearly indicated where 
he says: My invention comprebends, broadly, 
any lamp or light regulator where more than one 
set of carbons are employed, wherein—say ina 
lamp having two sets of carbons—one set of car- 
bons will separate the other.” This is an im- 
portant feature, and upon its interpretation 
hinged partly the question whether or not two 
separate lamps combined in one -tructure and 
actuated by separate mechanisms were also 
covered by the patent. It is very clear that such 
an arrangement was not contemplated, for it is 
insisted that the several carbons are actuated 
dissimultaneous/y by the same mechanism. 


And the last feature is, that the various pairs of 
carbons are successively called into arc-maintain- 
ing action oulv when the feeding carbon of the 
previously acting pair has burned so short that 
it cannot feed any more. 

To recapitulate : the Brush patent describes a 
lamp containing two or more pairs of carbons, 
the terminals of each pair being normally in con- 
tact, so as to form multiple paths for the current; 
a lifting device by which the added pair of car- 
bons (in the case of a double carbon lamp) were 
first separated, thus throwing the entire current 
through the other pair, and thus determining 
that the arc should form between said otber pair 
or the last pair separated; as.ngle lifting device 
actuating separate clutches for each pair of car- 
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bons, by which the latter were separated dissim- 
ultaneous/y in a predetermined order, and per- 
manently holding the added pairs of carbons in 
- gnch:separated relation while tbe last pair separ- 
ated, between v hose terminals the arc was main- 
tained, might be fed together as they burned 
away, and an arrangement by which, only when 
the arc-maintaining carbons had burned away 80 
short as not to permit of :heir further feeding, 
conld the feeding mechanism of the succeeding 
pair of carbons come into action. 

The descriptive matter in connection with the 
specification makes the method of procedure so 
clear that it f eems at firs: sight very strange how 
other Courts could have differed with Judge 
Showalter as to the scope of the invention. But 
here is illustrated again the baneful effects of so- 
called expert testimony, which was called in 
solely for the purpose of iuvolving n very simple 
thing in such a cioud of mystery as to befuddle 
the Court, and to assign a controlling import ‘nce 
to features not written into either the militunt or 
the alleged infringing patents. It is with no dis- 
respect to our Judiciary that we say that there 
are few of them whose training or methods of 
thought are such as to enable them to disorimi- 
nate in a eafe manner between the essentials 
and the non-essentials of a purely electro-techni- 
cal-question. To a man without spec al knowledge 
and training there can often be no a priori 
course of reasoning by which he may arrive at 
the : elative importance of the various features of 
the questions presented, and he must therefore 
re y upou the svorn testimony of so c:lled e'ec- 
trical experts, who are in fact employed on either 
side not as exper's in the popular acceptatiou of 
the term, but as associate counsel. 

It is interesting to look over the previous liti- 
gation involving the same patent. As shown in 
our last i-sue, the first suit brought on this patent 
was that against the Ft. Wayne Jenney Company 
upon the Cain lamp. This case was brought be- 
fore Judge Gresham sometime in 1886 or 1887 
and decided by him the latter part of 1889. The 
only defence made was thatthe Brush patent 
itself was invalid, and could not therefore be in- 
fringed. This being practically the only point 
at issue, viz., the validity of the Brush patent, 
the decision sustaining its validity made a victory 
for the Brush Company without involving the 
question as to whether the Cain lamp did or did 
not infringe the Brush patent Asa matter of fact, 
the Cain lamp did not infringe the Brush patent, 
as subsequent events have clearly shown, but the 
defence having chocen their own battlefield were 
defeated on a question of their own raising, 
whereas had they made another issue they cer- 
tainly would have won. With thi. precedent no 
court of lesser or equal jurisdiction could be 
found to reverse it, and preliminary injunctions 
were readi.y granted upon application of the 
Brush Company. A second suit was brought 
against a user of the Indianapolis Jenney Electric 
Light Company’s double carbon lamp, and this, 
in view of Judge Gresham’s previous decision, 
was practically sdmitted to be an infringement, 
and the decision was therefore, of course, in fa- 
vor of the complainant. The next case decided 
was against a user of the Scribner lamp, in To- 
ledo. This was in the Federal Circuit Court and 
the Western Electric Company were not a party 
to it. The dec‘sion therein reached did not affect 
the Western Electric Company’s case, just de- 
cided, because the latter wasin a court of an- 
other jurisdiction. A suit, however, had been 
previously begun in the Northern District of 
Illinois against the Western Electric Company, 
and in this Judge Gresham granted a prelimi- 
nary injunction because o the finding of the Court 
at Toledo—the two suits being upon the same 
Scribner lamp, which it has now been decided is 
no infringement at all. 


ELECTRICITY. 


In this last case, just decided, some curious tes- 
timony was introduced by alleged experts, some 
of which is called to mind by an editorial in the 
Electrical W rld of last week... It was to thé 
eff ct that a double carbon arc lamp came into 
use and was perpetuate! merely asa fad, and 
that ordinary mechanical skill would have en 
abled ove o obta n all-night service fri m almost 
any type of the so-called single carbon lamps in 
use prior to 1884. 


While from the general character of mnch of 
our so-called electrical exp. rt testimony we are 
not surprised that snch a statement should be 
made before the court, we are surprised that 
it should be rep ated with presumptive edi- 
torial sınction in a paper like the World. 

The witness to whom this statement is at- 
tributed may in his capicity of associate 
counsel have had an object to gain by making it, 
but its repetition by the Elec'rical World, with 
the endorsement that the point he makes seems 
to be one of some weight, implies an ignorauce 
of the state of the art on the rart of the editor 
that is surprisiug. 

There is absolutely no truth in the statement, 
as every one knows who was familiar with the 
art at that time. 


In the early history of the art tbe length of 
carbons us: d was practically limited to the length 
which they could be turned out straight. 


While theycould be molded of any length de- 
sired, it was with exceeding difficulty thut they 
could be baked without warping or bending. 
This was in fact one of the greatest difficulties 
encountered in the early manufacture of carbons 
and the one which determined the length of car- 
bonus commercially manufactured. In the second 


place, the length was again limited by the re- 


sistance. With the cru’e materials and imper- 
fect methods then at hand, the best carbons had 
a very bigh resistance per unit length, so that 
carbons long enough for a'l-night use, even if 
in the then state of the art they could have been 
commercially manufactured, would have wasted 
so much energy as to cause them to be discarded 
for this reason alone in competition with shorter 
carbons. In fact, carbons could be made longer 
even then than it was desirable to use them, as 
was evidenced by the frequent ‘* pencilling” due 
to their large internal resistance. 


The life of a sbort carbon could not be advan- 
tageously lengthened by increasing its diameter, 
for various r: asons. The first of these was that 
with a larger mass of carbon to heat, the high 
efficiency was decreased, just as it would be in an 
incande:cent lamp were the mass and radiating 
surface of the filament large, and the second be- 
cause the distribution of the light from the large 
carbons was far inferior to that from small car- 
bons. To gain efficiency, therefore, the carbo s 
required to be small—the smaller the better. This 
greatly increased their res stance por unit length. 
and limited that length by the considerations of 
economy. The electroplating of the carbons with 
copper, as practised by Weston and others, and 
afterward pitented by Brush, was an immense 
step in one direction, but with the lessened 
diameter of the carbons their tendency to bend 
and warp in baking was increased, so that the 
lengtb was again limited. Even to-day, with 
our improved methods of manufacture, the diffi- 
culties with carbons increase very rapidly with 
their length, for if not perfectly straight, or if 
there be the slightest lateral movement of the 
carbon or rod, the tendency is for the carbons to 
slip by one another and stick, In the earlier 
days these difficnities were enormously magni- 
fied, and such a statement as that endorsed by 


the Electric World could only be made either 


by associate“ counsel or by one lamentably ig- 
norant of the then state of the art. 
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The We give. in another place this 
Pomona week a oontinuation of the paper 
Plant. read by Mr. George Herbert 


Winslow at the Niagara Meeting, on Long 
Distance Transmission at 10,000 Volts.” This is 
a description of what is known as the Pomona 
plant, which in its final extension involves an 
electrical transmission of 2.} miles, thus consti- 
tuting it at present the longest transmission by 
electrical or other means in tbe world. A few 
years ago the successful transmiss on of ene gy 
to this distance would have excited: universal 
wonder and admiration, but such has been the 
progress of electrical development that the read- 


ing of this paper at Niagara excited ab olutely 


no comment or discussion. | 

The probable reason for this was twofold. 
In the first place, the audience was a technical 
one,and to the electrical engineer the mere 
ability to transmit current over great distances 
has never been questioned. To the engineer 
there are always two questions: first, can it be 
done? and second, when it is done, will it pay? 
The first question has been so authoritatively 
answered by the 100-mile tran+tmission from 
Frankfort to Lauffen that it will never again be 
raised even if the distances involved equal those 
between the Atlantic and Pacific coasts. The 
second question is a new one with each new in- 
stalla ion, and to that question engineers will 
ever give heed and discussion. Unfortunately, 
Mr. Winslow, though describing iu full the de- 
tails of construction of this particular plant, 
omitted all reference to data by which the finan- 
cial engineering question could be judged. 
Without these data the paper lacked interest, for 
however excellent the technical design and work- 
manship of the project may be, it is a failure if 
the financial engineering end of it has fuiled— 
that is, of course, if the sole object of the proj- 
ect is tomake money. Without intending to 
disparage the engineering ability displayed in 
the Pomona plant. there are probably twenty or 
forty other engineers in this conntry who could 
design and erect an equally good one from the 
purely technical standpoint, and it is equally prob- 
able that no two of them would follow out the 
same design. If the Pomona plant pays, then the 
present design has extreme interest. But, as 
before stated, Mr. Winslow merely states the 
physical engineering difficulties encountered 
and how they have been successfully surmounted, . 
without indicating at all the financial engineer- 
ing difficulties that were met or permitting his 
audience to judge whether or not they were 
solved. In this practical and utilitarian age 
mere beauty has less of attraction than adaptabil- 
ity, and unless the means employed are proved 
adequate to the ends desired, no mere attractive- 
ness of those means will commend them to 
others, 

Too often this is lost sight of, and references to 
what have proved successful in given instances 
have frequently been ci'ed to prove something 
that they do not and cannot: prove in another 
case. Asan illustration in point: In the Frank- 
fort-Lauffen experiment the sole object was to 
settle certain technical questions involved in 
transmissions at unusual voltages and under 
some hitherto un' ried conditions. The question 
of financial engineering did not enter into the 
project for a moment. The questions which it 
was intended to settle, as well as others, were all 
settled in a most satisfactory and gratifying 
manner, and the experiment was therefore a sut- 
cess of the most marked character. The fact 
that the power cost five times as much when de- 
livered at Frankfort as it could be generated for 
locally by steam had nothing to do with the case, 
nor would it have had any bearing on the case 
had it cost tu enty times as much; and yet we ate 
constantly hearing this experiment cited a8 8 
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marked illustration of successful transmission of 
power, whereas n the commercial aspect of the 
case it was a most marked illustration of a kind 
that. would bankrupt avy company that might be 
foolish enough to undertake it. 

Now, in the San Bernardino transmission of 28? 
miles, assum ng that ih power is transmitted eo 
as to successfully compete with locally generated 
steam power—what are the conditions of com- 
petition? What can locally g: nerated power be 
sold for at a profit? We know that it is only a 
question of the cost of the local article how much 
we can afford to pay to bring articles from out- 
side to compete with it. We happen to know 
that fuel is worth in San Bernardino about $8 
per ton. Mr. Winslow does vot state that, nor 
does he state what other supplies that go to make 
up the cost of power are worth at that point. 

Supposing, as we do suppo ze, that the San An- 
tonio Light and Power Company can sell their 
current for light at San Bernardino—can they 
sell it for power? We have under tood that 
they do not sell it for power. If this be so, the 
question naturally arises, why? If it pays to 
transmit this power to San Bernardino, would it 
pay to transmit it the same distance to other 
localities? Evidently there are two questions 
involved in this, neither of which does Mr. 
Wins'ow answer. The first of ther e i, how much 
does power cost at San Bernardino? and the 
second is, what are the fixed charges on the 
transmission plant? 

It is this indefiniteness or silence on these 
vital ponts that makes the paper so unsati fuc: 
tory and is probably the chief cause why the 
paper :eceived neither comment nor discussion 
at the time of its reading. The second cause is 

probably the fact that few of the engineers re- 
garded the author’s method of governing his 
w eels as in accordance with the best engineer- 
ing practice. It is our own opinion that a mere 
statement of the conditions would be enough to 
condemn Mr. Winslow’s method of regulating by 
diversion, but as if this was not enough his fur- 
ther defence would convince the most skep ical. 

The paper is a very readable one however, 
contains a great deal of information that may be 
of interest to the student, and is a well writ- 
ten description of a very important engineering 
enterprise, as far as it goes. From the engi- 
neering standpoint, however, it is like the play 
of. Hamlet with the character of Hamlet left out. 
It is a de cription of an engineering work with 
the chief data which should make srch a de- 
toription of value entirely eliminated. 


& K * 


Storage Storage batteries are to be tried 
Battery again on the Fourth Avenue car 
News. line in this city. Th's time the 
chloride type will be experimented with. There 
is no reason why they should not be + uccessful 
if the company is willing to pay the price for 
maintenance. It is worth noting that a few 
weeks before the announcement of this experi- 
ment was made, M. Jules Sarcia, the engineer of 
the Societe Anonyme pour le Travail Electrique 
des Metaux,” which has had charge of the mu h 
talked of storage battery traction experiment in 
Paris, reported in the Bulletin de la Societe 
Internationale Electriciens” (see ELECTRICITY, 
Vol. IX, No.2,) that he had been compelled to dis- 
continue the use of positive plates of the Laurent- 
Cely (chloride) type and return to the priwi- 
tive form which Faure gave them.” His reas ns 
for discarding the former are given as follows: 


After the formation, their active material is composed 
of peroxide of lead ascrystalline as the original spongy 
lead; and, in consequence, of great mechanical solidity , 
but. by the normal succession of charges and discharges 
the erystalline peroxide of lead becomes powdery and in 
consequence falls to the bottom of the jar. 

This fall of peroxide is fatal, and every manufacturer of 
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accumul ‘tors who tells you of positive plates with an 1n- 
definite life deceives himself or deceives you. The 
average lite of the first plates of tramway batteries was 
about 8,:00 car-miles. After this travel all their pe! oxide 
of lead was fallen and their perforated support unfit for 
service. 


Other storage battery news of the week comes 
from the Chicago Jnter-Ocean, whose Washing- 
ton correspondent tells of the plan of one of tl e 
trunk line; leading out of Chicago to replace 
steam by electric locomotives on its mail and 
passenger trains. There is to be a great generat- 
ing station at the coal mines in the in erior of 
Illinois, from whence lices will run to various 
charging stations along the line of the railroad. 
Here chloride plates will be charged. Huge 
cranes will take out the used plates, substituiing 
therefor the newly charged ones at the various 
charging s.ations, and presto !—the entire elec- 
tric traction problem is solved. 

We do not believe the editor of the Infer-Ocean 
would have printed such stuff if he had given any 
thought to this subject. We give him warning 
that his Washington correspondent bas been im- 
posed upon—probably by the wicked ageuts of 
a storage battery company whose chief business 
appears to be the sale of stock--$13,0C0,000 of it. 
The storage battery has its uses, aud the chlo- 
ride type of cell is no doubt as good as any; but 
anyone who talhs of applying it for traction pur- 
poses on trunk lines is either a fool or a knave, 
probably the latter. The idea has been tried 
in this country almost continuously for over ten 
years on ordinary street car work, and has 
proveda failure in every case. It will never be 
successful, even for travel at the rate of six miles 
an hour and on a perfectly level and straight 
track, until some one makes a new discovery. It 
is nut invention which in peeded. Ent.rely 
new methods must be di-cove:ed before any 
storage battery tract on scheme is worth the at- 
tent on of any investor. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


The Substitution of Electricity for Steam in 
Railway Practice. 


Commenting on Dr. Louis Duncan’s inaugural 
ad: ress at the Niagara meeting of the A. I. E. E., 


the Evening Post said in a recent issue: 

As to passengers, Dr Duncan takes the report of the 
New York Central Company for 1892, and find; that the 
total number of through passengers carried was but 234,- 
t50, while the number of local passengers was «1,978,919. 
u It wil be seen,” he says, that the through traffic is 
but a small percentage of the total number of passengers, 
and that the question of preserving this local traffic is of 
great imporiance Now, the greaier part of this local 
traffic will in the next f: w years be taken by the electric 
roads paralleling the steam roads, unless some effort is 
made to control the electric roads or to give an equally 
good service between adjacent towns” This far-reachin ; 
conclusion appears to depend upon the large local travel 
of the New York Central as revealed by the statistles just 
given. Before reaching that judgment Dr. Duncan ought 
to have investigated the subject a little further. 

The New York Central Company in making up its re- 
ports counts as through“ passengers only those travel- 
ing between New Y rk City and Buffalo on its main line, 
or between New York and Chatham onthe Harlem divis- 
ion. This division between “through” and local“ is 
made under rulings by the New York State Board of Rall- 
road Commissioners, and is doubtless accurate enough 
for the very small use to which the statistics, as thus de- 
fined, could be put; but upon such a Sub, ect as that of 
electrical competition, they are worse than worthless, 
they are very misleading. The very large passenger 
travel to and from New England and the West via Albany 
is counted as local under this system: 80, (00, 18 all traffic 
which moves in through cars or trains to and from places 
off the main line, such as between Montreal, or the Adi- 
rondacks, or the Thousand Islands, or Saratoga and New 
York or any other city. Nor is this all. There is a large 
amount of passenger traffic which indeed starts from or 18 
destined to some city or village onthe New York Central, 
and is therefore local,” but because the pa sengers are 
going to or from Chicago or some prominent city at the 
West they take trains which run through, or connect 
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with other trains which do 80. In either case, for the 
purposes of electric competition, they are througn“ 
travelers for the reason that no local trolley line could se- 
cure their passage money. Then there are also to re. 
reckoned the passengers who take tte New York Central 
trains after reaching that line from some connecting local 
road in New York State: to hold such travel, a competing 
electric road would require that its lines be extended 
practically as far as the present steam branches reach. 

lt is impossible to say how large would be the number 
of travelers—stric: ly :ocal—which a parallel line of elec- 
tric road might hope to take away from the New York 
Central, but manifestly the number is very much smaller 
than Dr. Duncan supposes ; yet that strong trolley com- 
petition could hurt the steam company, if established, 
there is no doubt; of that we may judge from the effects 
of trolley lines upon the Pennsylvania Railroad near 
Phi'adelphia, and upon the New Haven Railroad in New 
England. Butthat the New York Central would prove 
the easy prey supposed by the author of the address Js an 
error into which the gentleman has been led by quoting 
statistics compiled for a different purpose and on a differ- 
ent basis from that required for a proper judgment as to 
the probabilities of success for trolley competition. 


Which a!l goes to show that while Dr. Duncan 
could doubtlees give Mr. Thomas L. Greene, the 
statistical expert of the Post, much valuable in- 
struction in the science of electrics, Mr. Greene 
is equally competent to give Dr. Duncan valu- 
able instruction in the art of statistics and how 
not to handle them. As the Sun once said, in 
discussing the question of statistics, ‘‘ there are 
times when two and two make not four, but five 
and a quarter.” 

& NK * 


Points from the Inside. 


(From Town Topics.) 

The point comes directly from the inside that 
General Electric will sell considerably above 50 
this year. Wien the movement gets well under 
way, the stock will cross 45 in double-quick 
order. i 

Similar points taken directly from the inside 
of tbe General Electric Company (from J. P. 
Morgan, C. H. Coster, C. A. Coffin, etc.,) have 
already cost investors in General Electric and its 
sub-ente: prises about $25,000,000. 

* kK * 

Evimpence has been laid before us that the soli- 
citors who are canvassing this city in behalf of 
the ‘‘Steam and Street Railway Purchasing 
Agent’s Directory” are worthy of no confidence 
whatever. Of the publication itself, if such there 
be, we-know nothing. But the methods of the 


‘agents referred to are dishonest and fraudulent, 


and they should not be received in any man’s 
office, There is, moreover, one law of business 
to which there is no exception: no concern should 
pay any money in advance for an advertisement 
except to a well-known publisher, and even then 
it should never be paid through agents. We 
would like to hear more from our constituents 
as to their experience with the solicitors for the 
Steam and Street Railway Purchasing Agent’s 
Directory,” whose main office is said to be in the 
“ Evening Post” Building, Chicago, 
& * x 
A. T.-H. BOND DEAL. 


R. Gardner Chase of Boston and Charles E. 
Legg of Chelsea have brought an action against 
the Thomson-Houston Electric Company to re- 
cover 944.50) worth of bonds which they claim 
the defendant obtained from them through mis- - 
representations, 

‘the plaintifis purchased 150 first mortgage 6 
per cent. bonds of the Bangor Electric Light 
oo Power Company, at the rar value of $500 
each. 

On June 1, 1891, the B. E. L. & P. Co., to- 
gether with other companies, conveyed to a 
Maine corporation, called the Public Works 
Company, all its properties, subject to first 
mortgages. 

July 15, 1891, the Public Won ks Company 
issued $1,000,000 of 5 per cent. bonds for the 
purpose of refunding the bonds of the B. E. L. 
& P. Co. and the bonds of the other companies 
which it had acquired. 

Oct: 12,°1891, while the plaintiffs still held 
$44,500 of the B. E. L. & P. Co.’s bonds, they 
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allege in their bill that tl e defendant false y and 
fraudnlently represented to them that a large 
majori y of the holders of the first mortgage 
bonds of the several oompanies had assented to 
the plan of reorganization, and that defendant 
wished possession of plaintiffs’ bonds for the 
purpose of n nE them for Public Works 
Comp.ny’s bonds. lying on these representa- 
tions, plaintiffs delivered the $44,500 of bonds 
for exchange. 

The plaintiffs allege that they have lately 
learned that defendant never delivered the bonds 
to the Public Works Company, but fraudulently 
keeps the same. 


We suppose these $44,500 of bonds go to make 
up the item of $64,500 bonds of the Bangor Elec- 
tric Light and Power Company, claimed as an 
asset by the General Electric Company in their 
last report. 

& x * 

Mr. H. M. BYLLEsBY must have had visions of 
great wealth when he saw the first car go over 
the St. Paul and White Bear Railroad. Col. 
Sellers’s figuring his profits on eyewater—so 
many people, so many eyes, so many sore eyes, 
so many bottles of eyewatersold, millions in it!— 
must have occurred to him as he contemplated 
the possibilities of 102 trolley systems, 102 lake 
resorts with 204 bears, and from $200,000 to 
$1,009.000 bonds on each system, which Mr. 
Coffin could sell in Boston at 60. For did not 
Mr. Coffin say in 1892 to all his agents, that he 
could take an unlimited number of bonds at 60 ? 


x K * 


Ir IS about settled, we think, that the Gene al 
Electric Company will soon begin a movement 
to consolidate all their works at one point. The 
-place is very likely to be at Depew. 


* K * 


According to the Chicago Chronicle, “ Assist- 
ant Chief Manager Bailey of the General Electric 
Company admits ” that his company is seriously 
considering the equipment of a new trunk line 
from Chicago to Buffalo on which trains will be 
run through ai the rate of 150 miles an hour. 
It is no longer a theory,” says Assistant Chief 
Manager Theodore Buncombe Bailey, that 
such a road can be built and operated with safe- 
ty.“ and of course he knows, for did he not 
build an electric railroad in his native tuwn of 
Ottawa, Ill. (pop. 9,985) ? 

i & K * 

A St Louis inventor has patented a device for 
raising drowned bodies from the beds of rivers 
and lakes. The apparatus utilizes from four to 
eight sticks of dynamite in a machine box con- 
nected by fine wire to the electric battery on the 
shore, from which is communicated the spark 
that fires the heavy charge resting on the river 
bed.—New York World. 

Dr. Adams's air line project would be a good 
subject for this St. Louis inventor to experiment 
upon. 

& XK * 


Justiflable. 


(From the Electrical kngineer, London). 


At the North London Police Court the other day, Joseph 
Triggs, aged 45, comp sitor, of Walsingham-road, who was 
found drunk in Stoke Newington- road. ex used himself on 
the ground that in the office where he had been at work 
all night the electric light had broken down; the gas was 
put on, which made the air so oppressive. He was dis- 


charged. 
& X% * 
Truths from Our Exchanges. 


(From Rallway Review.) 
ELECTRICITY i8 looked upon asa welcome blessing in 
every home. 
(From New York Herald.) 
ELECTRICITY is life. 


& K N 
You Bet ! 


(From New York Times.) 
ELECTRICITY is just now in high repute. 


GENERAL ELECTRIC’S FINANCING POLICY. 


Northwest General Electric—The Scheme, the Companies Fi- 
nanced, the Facts and Figures from the Official Record. 


HOW BONDS ARE MANUFACTURED FOR NEW ENGLAND INVESTORS. 


CHAPTER IV. 


The St. Paul and White Bear 
Railroad Company. 


INTRODUCTORY. 


Probably no enterprise which engaged the 
attention of the General Electric financiers, 
either in the West or in the East, furnishes better 
evidence in support of the charge of ELRO- 
TRICITY, that the whole financiering scheme of 
Mr. Coffin was a gross swindle, than the one 
which we treat this week—the St. Paul and 
White Bear Riilroad Company. 

When Mr. H. M. Byllesby went to St. Paul as 
the official head of the Thomson-Houston (G. E.) 
Company, his predecessor, Mr. E. R. Gilman, 
was supposed to have applied the Coffinesque 
system of raising bonds to the limit of his 
capacity in this direction—which the records 
show were not small. Mr. Byllesby was, there- 
fore, sent out to discover new worlds to conquer 
—new schemes for the manufacture of worthless 
bouds which could be sold in the East. Mr. 
Byllesby in his industry found one place which 
had escaped Mr. Gilman’s attention, although it 
was under his very nose. 

There was a steam dummy line running from 
the northern outskirts of the city of St. Paul to 
a little manufacturing settlement one-third of 
the way between the terminus of the St. Paul 
street railway system and White Bear Lake. 
This steam road was owned by Messrs. Stone & 
Morton, of St. Paul, the latter ason of ex Gov. 
Oliver P. Morton, of Indiana. The road had 
never been profitable, because most of the manu- 
facturing plants established at its northern termi- 
nus had been unprofitable and transitory. Mr. 
Ralph Beach, now of the General Electro rail- 
way depa. tment, had, among others, met with 
misfortune in his efforts to establish a wheel 
factory th re. There was no resident population 
worth mentioning, the workmen preferring to 
live nearer the city of St. Paul proper. This 
dummy line had been built almost in a night, 
with shinzle“ roadbed, and was equipped with a 
half-dozen carsand three locomotives of the kind 
usually adopted for such service. Hav ng been 
a losing venture, it was, of course, just what the 
General Electric financiers desired to begin 
operations with, though its franchise did not 
permit of o nnection with the cars of the St. 
Paul street car system, there being an interval 
of two blocks over which passengers must walk. 
Such smal] matters, however, a3 connections 
with towns or with otber roads carrying people, 
were not considered worthy of considera ion by 
these unrivalled financiers, The dummy line 
had a track 3.5 miles long. 


THE SCHEME. 

The scheme for utilizing this steam road in the 
manufacture of bonds and stocks, as it unfolded 
itself to Mr. Byllesby and was endorsed by Mr. 
Coffin, was to organize and capitalize a new com- 
pany to be known as the &t. Paul and White 
Bear Railroad Company, paying for the dummy 
line with a portion of the bond issue, snd sel ing 
the rest in Boston. The track was to be extend- 
ed to the south shore of White Bear Lake, eight 
miles further, or 11.5 miles from St. Paul. 


no less than 7,000 lakes. 


This was doue, $800,000 of bonds planned to 
be issued and $200,000 of stock, $75,000 of the 
former going to Messrs. Stone and Morton to 
pay for the property of the dummy line. 

NEW RESORTS WFRE NOT NEEDED. 

The State of Minnesota has within its boundary 
By far the larger 
number of these would, no doubt, be better 
described as ponds rather than as lakes. It isa 
fact, however, that scarcely any city, town or 
village in the State is without its lake, and many 
of the cities, towns and villages have quite a num- 
ber of lakes adjacent to or within their boundaries. 

The city of St. Paul itself bas, as shown by 
the accompanying map, no less than 102 of there 
lakes or ponds within a radius of 12 miles from 
the center of tbe city, not to mention the thirty 
or forty within a like radius around Minneapolis. 

Most of them were snrrounded by virgin forests, 
as was the southern shore of White Bear Lake. 
But the grand opportunities presented were of 
course not lost upon Messrs. Byllesby and 
Coffin. Mr. Byllesby’s letters are, no doubt, still 
on file in the General E!ectric offices, in which he 
dilated upon the possibilities for applying the 
Thomson-Houston financing scheme to a pro- 
posed route to each of these 102 lakes. Why 
not? Could not each and every one of them be 
bonded for double enough to cover equipment 
and construction ? And could not Mr. Coffin 
sell the bonds in Boston, if they could be taken 
at 60? Two of these lakes must certainly have 
been in mind for the nextefforts after the White 
Bear scheme ha l been carried out. They are 
Goose Lake and Sucker Lake, and we only 
wonder that the latter was not chosen first in 
preference to White Bear. 

Seriously or honestly considered, there was no 
apparent reason for building any electric line to 
White Bear Lake. There was nothing whatever 
at the terminus of the road except a wilderness. 
Tue scheme was, however, as outl ned to the pur- 
chasers of the bonds, to establish there a summer 
resort. If there was any need or chance of suc- 
cess for any further resorts of this nature around 
St. Paul and Minneapolis, the fact was not 
apparent to loca: capitalists. 

The city of Minneapolis has no less than ten 
lakes or ponds within its boundaries, and a large 
number adjacent to it. At least three of these 
lakes within the boundaries of the city were 
made most attractive pleasure resorts, the 
boundaries being surrounded by excellent roads, 
lighted by electricity and with beautiful drive- 
ways from various parts of the city and from 
the adjoining city of St. Paul. On the shores of 
each of these lakes, were splendid pavilions and 
numerous places for refreshments, also places 
where boats and fishing tackle could be hired. 
Public carriages for those desirous of ridiug 
through the charming scenery of the lakes; 
ponies for children, and all the usual meaus of 
ministering to the pleasure or comfort of visit- 
ors. Excelleut music was always to be heard 
during the summer ‘mouths. These lakes were 
easily accessible from any part of the city of Min- 
neapolis, or its sister ci y, St. Paul, by means of 
an extensive network of electric railways. These 
lakes were the favorite resorts of the citizens of 
both cities, and during the summer mouths large 
numbers of the people of both cities visited 
them daily and nightly. 

In addition to these resorts there were quite a 
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number of otbers within a few miles of the 
boundaries of both cities. The largest of these 
is Lake Min netonka, a beautiful sheet of water 
about twelve mi'es long and about five wide, 
sitnated abont ten miles west of Minneap lis and 


(copy. ] 


FINANCIAL STATEMENT. 
ST. PAUL AND WHITE BKAR RAILROAD COMPANY. 
NOVEMBER 1, 1892. 


Assets, 
Ratlroad plant complete............. . 5388.8 27.29 
Pleasure grounds, casino, etc., at 
White Bear... 21,997.36 
— — $10,824.65 
Furniture and fixtu res 51.24 1.9 
Accounts recelva ble 1.7 86.43 
AS! e 40 5.7 8 
Material on hand.. re 4,070.11 
Insurance premiums paid in advance - 300.00 
— -—— 6.60 .08 
Total assetS............. cece e eee $417,429.73 
Liadilities 
Capital stock, issued ................. 7200. 000. 00 
Bonds, 8 200,000.00 
Bills paya bl q . 2,800.00 
Acchunts payablldadaeae 9.759. 9 
— $412,559.89 
Gross earnings : 
July 1. 1892, to October 31. 1892...... $27,212.97 
Operat'g expenses and fixed charges. 22.2 6.13 
Surplus 4.8 9.81 
Total llabilit tens $4 7.42.7 


eighteen miles west of St. Paul. Lake Minne- 
tonka is a favorite summer resort for the well to- 
do c tizens of both cities, and on its shores are 
numerous handsome private summer residences 
and a number of very large and fine hotels. The 


bees 
ST. PAUL AND WHITE BEAR RAILROAD COMPANY. 


TRIAL BALANCE, NOVEMBER 1 18 3. 


Credits. 
Construction. . . . . 5338,68 27 40 Capital stock . $2 0.000. 00 
Terminal proper- Bonds.............. 2 0, 00.00 
Ness 18,19°.86 Bills pay able 2,800.00 
Franchise. ....... 50,000.00 Trainmen’s deposit 225 00 
Furniture and fx- Pay- rolls 753.07 
tur es 241.96 Vou chers 5.749. 67 
Building. N 199.89 Income ........... 21,959.87 
Fire in urance ... $01.71 Passenger fares.. 14.88 
Indemnity insur- Ticket sales....... 2,149.72 
ance.. 695.11 Repair depa’'tment 1.70 
Freight earnings. 768.14 Bank account 657.68 
Tralnmen's uni- Northwest Gen- 
forms. 12.00 eral Electric Co 2 9.50 
Cash). 40% 58 James Thomas 6. 8 
Operat’g expenses 17,214.77 Nolan Brothers... 1 6 0.00 
Terminal operat- Richard Norton 00 
ing expenses. 3.744. 4 Weed & Lawrence. 231.71 
Warehouse stock. 4,07 1 Pioneer Press Co.. 20 .53 
St. Paul City Rall- = 
way Company... 10.00 
Wildwood Pa k Co. 5.08 17 
Standard Life and 
Accident Ins. Co. 29.75 
Ramaceoltte & Gil- 
Derr 67 7 
I. G. Earhuff...... 6.10 
J. R. Morris 1 .00 
Tim Reardon..... 8, 00.00 
W. 8. Morton 3. 00 
I. F. Pilling. 8. 7 
North St. Paul Ta- 
dle Company. 1.00 
Dale & Co......... 148.75 
A. Mebonald 1.50 7 
$139.685.86 


$4:.9,6~5.06 


shore of Lake Minnetonka must measure close 
to sixty miles. The lake is beautifully situated 
and was easily accessible first by steam railroad, 
second by steam dummy road, and third by elec. 
trio line. 

Lake Minneto:.ka and the otber lakes referred 
to were west of St. Paul, and to reach them it 
was necessary to pass through Minneapolis. 

North and northeast of St. Paul, and but a short 
distance from the city, there area large number 
of lakes and ponds, and it was one of the largest 
of this group that was selected for the swindling 
operations of the St. Paul and White Bear Rail- 
way Company. This lake was already easily and 
cheaply accessible from that city by the St. Paul 
and Duluth Railroad. 

White Bear Lake is about three miles Jong. and 
is two miles wide at its widest part. On the north 
shore of this lake was the little village of White 
Bear with a population of 1,300, and in the village 
were three or four small hotels and boarding 
houses, together with a dancing pavilion and 
music hall, both houses owned or run by a man 
of the name of Ramonetti, who kept a bakery 
and confectionery store in St. Paul and only 
kept his White Bear resort open for a period of 
about three months during the year. The St. 
Paul and Duluth Railroad had two stopping 
places on the west shore of the lake, the first be- 
ing Ramonetti’s Pavilion and the second White 
Bear Beach Depot. 

On the south shore there was no rettlement, 
and it was the intention of the promoters of the 
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St. Paul and White Bear Railroad Company to 
found a settlement at a point just two miles by 
water from the village of White Bear. The first 
step in this direc. iou was to build ara lroad and 
issue stock to the extent of $200,000 and $300,000 
of bonds ! 

It has been said that every well-to-do citizen of 
Minnesota has a lake of his own, but l owever 
this may be, we tuink we have made it clear that 
there was no long-felt want for a new summer re- 
sort at White Bear Lake or an electric line 
to carry the people. 

LOOAL OPINION OF THE PROJECT. 

In considering the prospects of success for this 
venture it is proper to recall the state of public 
opinion in the two cities of St. Paul : nd Minne- 
apolis at that time in regard to the encourage- 
ment of new enterprises promising any ben: fit 
to the community. Subsidies were raised a most 
in a day for any sound addition to the business 
of either city. Land was donated freely, and 
every effort wis made to attract new concerns to 
locata there. For the simple erection of a large 
office building the New York Life Insurance 
Company was guaranteed $1,000,000 of new in- 
surance. Yetno local enthusiasm was aroused 
for the St. Paul and White Bear Railroad proj- 
ect. True, we have not forgotten that 40 ncres 
of land were donated at Wildwood Park, as the 
new resort was called, but this came largely from 
Stone and Morton, who stated when they went 
out to look things up preparatory to building 
the road, that they had land somewhere in that 
. locality, but never knew just where.” Subse- 
quently, it may be remarked, most of this land 
was divided up among the promoters, and the 
bondholders have no benefit from it whatever its 
value. 

No local capitalists could be found to take any 
interest whatever in a project which had no hope 
of success, except, as stated, Stone and Morton, 
who had a dead horse to dispose of in their 
dummy line. 

The officers for the first year were as follows: 
President and general manager, W. S. Morton; 
vice-president, L. K. Stone; recretary and treas- 
urer, W. Ruan; saperintendent,S. B. Livermore. 

Later some changes were made. At the date 
of our last report the offizers were: President 
and general manager, H. M. Byllesby; s cretary, 
W. P. Johnson; treasurer, W. Ruan; purcha ing 
agent, S. B. Livermore. 

THE RESULT. 

But the road was built and bonded, or rather, 
bonded and built. No large hotels were pro- 
vided for permanent visitors, but a few harmle:s 
amusement schemes were introduced, such asa 
dancing pavilion, a fev swings and two tame 
bears which Mr. Byllesby sent from St. Paul. The 
line itself was built through the fields : early all 
its length. The novelty of the ride for the first 
few months attracted quite a number of pus en- 
gers, aud the company apparently made money, 
as shuwn by the accompanying official statement 
for the period covering the first four months’ 
operations. 

No such showing was made in any later state- 
ment. After October the receipts fell to almost 
nothing, and the loss from operation was from 
$1,200 to $2,000 per month until the following 
summer. If it is argued thut the road might have 
ceased operntions during the winter aud still 
made money during the summer month, no fur- 
ther answer is necessary than to compute he 
fixed charges for one year and compare t! em 
with the summer’s profits: 


Gross earnings, July 1 to October 1. . 527. 25.97 
O erati ig expenses und fixed charges, 4 mouths. 22,256. 3 

Profits (4 mann.. 24.809 84 
Fixed charges (interest on bonds) one „ear 18, 000. 00 
Fixed charges (interest on pend) 9 eee 8 F. 3.000. 00 
Deduct profits (4 months) .. . 1,869.84 

Slo age lor ear, erenn $8 631.16 


Of course tbe inevitable came to pass, and Mr. 
F. A. G. Moe has been appointed receiver of the 
property. Those who know the situation thor- 
oughly in St. Paul say that the only possil le way 
for securing any return to creditors or bondbold- 
ers is to tenr up the tracks, sell the equipment, 
and close up the business. Thre s not and 
never has been any reason for the existence of 
the road except to fiud something which could 
be bonded, and give Mr. Coffin m re bonds to 
take at 60 and sell to his New England frien: s at 


80. We find that of these St. Paul and White 
Bear bonds $125,000 went to the United Electric 
Securities Company of Boston 


We do not see that any official records of this 
company are specially needed for educational 
purposes. The record of the entire tran-action 
is so plain, the end has come so soon, prolonged 
algnment would be superfluous. We presenta 
copy of the first page of the bond agreement 


merely to show the uniformity of th se docu- 


BOND AGREEMENT—FAC-SIMILE OF FIRST PAGE. 


This gndenture, Made this first day of July, A. D. 1892, by and between, the ST. PAUL AND 
WHITE BEAR RAILROAD COMPANY, a corporation duly organized under the laws of the State of 
Minnesota, and having its principal office in the City of St. Paul, in the County of Ramsey and State 
aforesaid, (said company being hereinafter called the Railroad Company,) party of the first part, and 
THE ST, PAUL, TITLE INSURANCE AND TRUST COMPANY, a corporation duly established under the 
laws of the State of Minnesota, and having its principal place of business in the City of St. Paul, in 
the last named State, (said company being hereinafter called the Trustee,) party of the second part, 
WITNESSETH, that 

WHEREAS, at a meeting of the stockholders of the Railroad Company, duly called and held for 
the purpose, as expressed in the call, of providing for the issue of its first mortgage bonds to such an 
amount and on such terms as might be determined or authorized at said meeting, which was held on 
the thirteenth day of June, 1892, the following vote was duly adopted:— 

WHEREAS, The St. Paul and White Bear Railroad Company is largely indebted for extensions 
and additions made to its property, said indebtedness having been contracted for purposes necessary 
for the transaction of its business; and 

WHEREAS, It is desirable to retire the present issue of bonds secured by a first mortgage 
covering the property of said company; and 

WHEREAS, It is desirable to provide for future additions and extensions to said property, and 
pursuant to the lawful purposes of its incorporation. 

NOW, THEREFORE, BE IT RESOLVED, That the Directors be, and they are hereby 
authorized to make and issue, in the name of this Company and by its proper officers, first mortgage 
coupon bonds for one thousand dollars ($1,000) each, to the amount of three hundred thousand dollars 
($300,000), payable thirty years from their date (subject, however, to call at $1040 each and accrued 
interest, at or after ten years from their date and before maturity,) with interest at the rate of six per 
cent per annum, payable semi-annually, said bonds to be of such form as the Directors may deem best. 
Seventy-five of said bonds, of the par value of seventy-five thousand dollars ($75,000), to be used for 
the retirement of bonds of a like amount now outstanding secured by first mortgage against the property 
of this Company. One hundred and twenty-five of said bonds, of the par value of one hundred and 
twenty-five thousand dollars ($125,000), to be certified and issued forthwith for the uses of the Compaay. 
One hundred of said bonds, of the par value of one hundred thousand dollars ($100, 000), to be issued 
only for future additions and extensions to the property of this Company, real or personal, under such 
terms and conditions as the Directors may make. And to secure the payment of the principal and 
interest of said bonds the Directors are hereby authorized to execute and deliver to the St, Paul Title 
Insurance and Trust Company, as Trustee for the bondholders, in the name and behalf of this Company 
and by its proper officers, a mortgage or deed of trust constituting a first lien on all the property, assets 
and franchises of the Company, both present and future acquired, and said deed of trust shall contain 
such terms and conditions as may be agreed upon by the Directors and said Trustee, includiag a 
provision for the retiring of a certain number of bonds before maturity. 

AND WHEREAS, The Directors of the Railroad Company did thereafter, on the said thirteenth 
day of June, 1892, at a meeting duly called and notified, a quorum ‘being present and participating, 
examine and approve this Indenture in the terms in which the same is now written, and did by vote, 
under the power conferred upon them by said resolution of the stockholders of the Company, as well as 
by virtue of every other power enabling the Directors so to do, authorize and direct the execution of 
said Indenture by the President and Secretary of the Company, and the acknowledgment and delivery 
thereof by said officers, or by either of them alone, and did also examine and approve the said bonds 
and coupons, in substance as herein set forth, andadid, by vote, authorize and direct the execution 
thereof and the delivery of the same to the Trustee for certification and issue; 

AND WHEREAS, Said bonds, with interest coupons attached, have been executed and are now 
ready to be authenticated by the Trustee’ and issued as authorized and directed as aforesaid, 
said bonds being consecutively numbered from 1 to 300 inclusive, and the coupons attached to each of 
said bonds bearing the number of the bond to which they are attached, and being also consecutively 
numbered from -I to 60 inclusive, which bonds and coupons, and the Trustee’s certificate endorsed 
upon said bonds, are substantially in the following form, to-wit: 


— 


UNITED STATES OF AMERICA. 


No FIRST MORTGAGE 1% BOND $ 1000. 
ö OF THE. 
ST. PAUL AND WHITE BEAR RAILROAD COMPANY, 
ORGANIZED UNDER THE LAWS OF THE STATE OF MINNESOTA.. 
Sinking Fund. TOTAL AUTHORIZED ISSUE, $300,000 Gold Bond. 


KNOW ALL MEN BY THESE PRESENTS, That, for value received, the St. Paul and White Bear 
Railroad Company, having its principal office in the City of St. Paul, in the County of Ramsey, and 
State of Minnesota, promises to pay to the St. Paul Title Insurance and Trust Company, Trustee here- 
inafter mentioned, or to the bearer hereof, the sum of one thousand dollars, in gold coin of the United 
States, equal in weight and fineness to the present standard, at the office of said St.Paul Title. Insurance 


(1) 


AUGUST 7, 1898. 


ments in all the schemes. There was the s'ereo- 
typed inducement held out that the bonds were 
redeemable at $1,040. Mr. Coffin never failed to 
give his victims a chance to make money—on 
paper. 

In the trial balance, a copy of which is also 
presented, we find the franchise valued at $59,- 
000. This item carries its own m: ral. The only 
franchise of any value was the one th:y could 
not get--that is, giving them the right to connect 
with the North Seventh Street line in St. Paul. 
Th: steam dummy franchise and the right to 
continue through tbe green fields into the wil- 
derness bad no value. Terminal properties, 
$13,497.36,” is also excessive by about $12,000. 
The only terminal owned was at “ Wildwood 
Park ” on White Bear Lake. The power house 
wai about midway on tke line, and is included in 
‘* Construction, $338,627.40.” This latter figure is 
at the rate of about £30,000 per mile, or nearly 
double what the entire system should have ccst. 
At the prices then pres ailing, $16 000 per mile 
would have been a generous allowance for the 
entire system. 

It will be noted, moreover, that although 
£200,000 of bonds had been is ued, and the pro- 
ceeds applied somewhere, after only four montbs’ 
operations the road was over $12,500 in debt. 


CONCLUSION. 


We ehall be pleas: d to record the ultimate dis- 
position of this property by the courts, and to 
report the terms of settlement between the 
United Electric Securitie Company, which 
boug ht $125,000 of the bonds (and has been un- 
able to sell them), and the General Electrio Com- 
pany of New York. We shall also be at pains to 
rep rt the result of the movement now on foot 
among the swicdl-d preferred stockhoiders of 
the Northwest General Electric Company to 
recover their money from the General Electric 
Company. Before we have concluded this series 
of articles, we will, we think, give these pre- 
ferred s'ockholders much valuable information 
for use in their suit. 

Of course in this White Bear enterprise it 
would be useless toapply the same method of 
an lysis which oan fairly be applied to most rail- 
way systems. It was purely a suburban system, 
with a large population two miles away from one 
t rminal and two bears and a keeper at the 
other. The only problem in foreca+ting the 
result was whether or not the large population 
of St. Paul, or any appreciable part of it, could be 
induczd to forego well-establ shed, comfortable 
resorts, of which there were alreaily large num- 
bers suited to all tastes, pay their fare on the cars 
of the St. Paul City Railway to the end of the 
line, walk two blocks. and pay another fare for an 
eleven-mile ride through the fields to a shabby 
resort inthe woods, where the chief attraction was 

Mr. Byllesby’s two bears. 

But the Geueral Electric financiers cared 
little for results of actual operation. They 
wanted to sell bonds and get quick action on 
their money. They gotit, and with over 50 per 
cent. of all the companies which they financed 
in the hands of receivers, it looks as though their 
Victims were also getting plenty of action. 


THE ST. CLOUD SCHEME.—II. 


In our last issue, in discussing the affairs of the 
St. Cloud City Street Car Company, we said: 


The trade at St. Cloud City . . . differed 
in some respects from that at Winona. The 
town had only 7.686 people. The railway com- 
panv only was bought, as the scheme did not 
hold out long enough to permit of buying the 
lighting company and making another of Mr. 
Coffin’s grand consolidations. There was thus 
ouly one capitalization. 


When we said thatthe scheme did not hold out 
long enough to permit of making another of 
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KNOW ALL MEN BY THESE PRES- 
ents, that we, whose flames are hereunto 
subscribed, hayo agreed to and do hereby 
associate ourselves for incorporatign and 
to become incorporated under the provisions 


of Uitle one (1) of chapter chirty-four (84) 
‘of the General Statutes of S 


IInnesota, ag 
now amended, for the construction. maln- 
tenance und operation of certain works of 
aternal improvement requiring the taking 
OL private property, or some easement or 
eugements in or óver the same, for public 
use and to that end we have agreed to 
and do hereby adopt the following articies: 
First—Tbhe name of said corporation sha 
be Water, Light and Power Company," 
and the general nature of its business shall 
to provide and furnish water, light, heat. 
wer and Bata Wer ie for public use, 
t, in and about St. C:oud and Sauk Rapids 
in suld state, by constructing; 5 
extending. owning, holding, ale nne and 
op raung one or more danis, with sluices, 
plors, booms, and oner tek driving appa- 
ratus, suitable to improve and facilitate bavl- 
gation of the Mississippi River, and the 
rivirg, ħandling. assorting and distribution 
of logs therein, at, above and in the vicins 
ity of said places, and to provide aud miin- 
tain a supply of water and water wer 
for public use vo the inhabitants of said 
locality; and by constructing, acquiring, ex- 
tending, holding, owning, maintaining and 
operating suitable works. with the neces- 
sary ways, sub-ways, ` ducts, piper, and 
other conduits for providing. furnishing and 


‘distributing to the public and inhabitants 


of said locality water, gaslight, electric 
light, heat und power; and by constructing, 
acquiring, extending, owning, holding, main- 
taining and operating rallways in the streets 
and other highways of said locality, to be 
operated by cable, electric, water or other 
power, in, gbout and between sald places. 
Second—Said corporation shall commence 
on the loth day of May, A. D. 1803, and 
mall continue for the period of fifty years. 
Third—The capital stock of said corpora- 
tion shall be Three Hundred Thousand 
Dollars in amount, and it shall be divided 
into three thousand shares of ore hundred 
Aollars each; and said capital shall be pi.d 
in ss sailed for by the board of directors. 
Fourth—The highest inount of indebted- 
neus or llaonity to which said corporation 


shall at any time be subject shall be Une 


Million Dollars. 
Fifth—The names of the persons forming 


said association for {incorporation are as 


Tollows, viz.: Henry M. Byllesby, who re- 
sides ‘at St. Paul in said state: Frank E. 
Searle. Charles S. Benson, Willi&m Wester- 
mar ind Jesse A. Chase, all of whom resrde 
at St. Cloud in said state. Said persons 
shall Constitute and be the first board of 
dlrectors of said corporation, 

Sixth—The government of sald corporation 
and the management of its affairs shall be 
vested in a President, Secretary, Treasurer, 
General Manager and a Board of five Di- 
rectors. ‘The stockholders of said corpora- 
tion shall meet at Its oflice in St. cloud, In 
said state, on the second Wednesday of 
January m each year, and they shall then 
elect, the directors of said corporation for 
the next ensuing year, and Immediately 
thereafter the directors so elected shali 
meet, organize and clect the president, vice 
president, secretary, treasurer and general 
manager. Each director and officer so elect- 
ed shall continue in office for the term of 
one year from agd after said annual mect- 
ing of the stockholders and until bis sne- 
cessor shall have been elected and qualified. 
In case of any -omission to hold au annual 
meeting of the stockholders as herein pro- 
vided, then a special meeting thereof for 
the same purpose may be called and held 
as shall be prescribed by the by-laws. Any 
vacancy in any of said offices or in said 
board. occasioned oy death, reslgflation ‘or 
otherwise. shall be filled by said Board for 
the unexpired term. ‘The powers, dutics and 
compensation of said officers und directors 
shall be prescribed by the By-laws. ‘The by- 
laws of said corporation shall be adopted by 
Its stockholders at aà annual or special 
meeng thereof, and thereupon and there- 
after the game sball be changed or amend- 
ed only by the stockholders; but until by- 
taws shall have been established by the 
stockholders the Board of Directors shall 
have power to and may make and amend 
the same. 

IN TESTIMONY WHEREOF the above- 
named persons have hereunto subscribed 
9 985 names this 27th day of April, A. D. 


HENRY M. BYLLESBY, (Scal. 
FRANK E. SEARLE, (Sra 
CHARLES S. BENSON, (Seal. 


WILLIAM WBSTERMAN, (Seo).) 
JESSE A. CHASE, Scaj ) 


STATE OF MINNESOTA, COUNTY OF 

Stearns, 88. 

BBE IT KNOWN that on this 28th day of 
April, A. D. 1893. came personally before 
me Frank B. Searle, Wilham Westerman, 
Charies S. Benson and Jesse A. Chase, to 
me wall known to be the same persons who 
are described in and who signed the fore- 
going articles of association for incotpora- 
tion, and they then and there severally. and 
respect{vely acknowledged the same to be 
their free act nnd deed. 

A. H. REINHARD, 
Notary Public. Stearns County. Minn. 
(Notarial Seal Stearns County,. Minn) 


STATE OF MINNESOTA, COUNTY. OF 

Ramsey, 84. i 

BE IT KNOWN that on this, 29th aay or 
April, 1803, came personally before me 
Henry M. Byllesby, to me well knowh to be 
one of the persons who are described in'and 
who signed the foregoing articles of associ- 
ation for incorporation, and he then and 
there acknowledged the same to he his free 
act and deed. B. F. MEEK, JR., 

Notary Public, Ramsey Co.. ‘Minn, 
(Notarial Seat Ramsey County, Mian.) 
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Mr. Coffin’s grand consolidations, we were forti- 
fied, as we always are, with documentary proof. 
‘This proof we preseut herewith in the fac-simile 
copy of an advertisement which appeared in the 
St. Paul Pioneer Press of May, 1898. This was 
a notice of incorporation of the ‘‘ Water, Light 
und Power Company,” to provide light, heat, 
power, etc., for public use in and about St. 
C oud and Sauk Rapids. 

This company was to be capit lized at $300,000, 
and $1,000,000 of bonds were to be issued. On the 
former scheme g (0, 000 of stock and $125,000 of 
bonds had been issued. ö 

This was a grand i ea of Mr. Byllesby's, but it 
came too late. The General Electric Company was 
already on tbe verge of bankruptcy, aud its very 
name had become so obnoxious that it was not 
deemed safe to prefix the word: General Electric 
to the St. Cloud Water, Light and Power Com- 
pany. Moreover, Mr. Coffin had already been 
found out by his former associates in Boston. 
The United Electric Securities Company had shut 
down absolutely on taking any more of Mr. 
Coffin’s bonds, and there was no market for them 
elsewhere. se 

Thu; the glorious career of the St. Gloud and 
Sank Rapids Water, Light and Power Company 
ended with ite incorporation. The giant baby 
died a-bornin’, the $1,300,000 of securities never 
found their way t> the strong boxes of New 
England investors, and Mr. Coffin is probably a 
few thuusands poorer than he would have been if 
the scheme could only have been carried out and 
nursed along for a year or two. 

Of the gentlemen signing the accompanying 
document, Mr. F. E. Searle was at that time 
cashier of the German American Bank of St. 
Cloud. 


LONG DISTANCE TRANSMISSION AT 
10.000 VOLTS*—II, 


(The Pomona Plant.) 


BY G I. G H BERT WINSLOW. 


Tie power house s 66 ft. long by 30 ft. wide. 
and has walls 123 ft. high. The walls, which are 
of concrete, were all built by tamping cocrete 
in a space between temporary wooden wall; 
forming a mold, a few feet of wall being built 
at a time, and the planks then loosened and 
raised to the height of the next section, the walls 
being thus made at the least expense for timber. 
The best English Portland cement was used. 
The walls were consolidated and cement saved 
by the use of well- washed fragments of rock im- 
bedded in the concrete. In order to obtain the 
greatest available fall the power house was 
placed as far as possible below the level of the 
fall. This necessitated blasting into the side of 
the hill so far that the entire wall next the hill 
was below the level of the adjoining rock. 

The station was built to accommodate four 120 
K. w. 7,200 alternation, 12-pole, singl’-phase 
Westinghouse alternators with their full oomp' e- 
ments of raising-transformers and switchboard 
appara‘us, and two exciters. The first installa- 
tion consisted of one generator with one 90 
ampere 125 volt “I” exciter, capable of exciting 
the four alternators, and of 240 x. w. capacity of 
oil trausformers in 40 units o 6 x. w., 21 of these 
being located at the power house. 

Several different methods of connecting the 
raising and lowering transformers were given 
careful consideration, the test of actual use 
favoring a series connection for both primary 
and secondary coils of both sets of transformers, 
a plan which had proved to be thoroughly re- 
liable in its practical operation at the Westing- 
house plant at Portland, Ore. It was however 

* A paper presented at the Twelfth General Meeting of 


the American Institute of Electrical Engineers, Niagara 
Falls, June 27, 189. l 
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deeided, in order to be able to change the initial 
pressure on the line in case of accident to any of 
the transformers, to connect the primary coils 
of the raising transformers in multiple to the dy- 
namo, put the line coils all in series with the line 
and with a similar set of coils in the lowering 
transformers, and connect the other coils of the 
latter in multiple to the distributing circuits. 
The next question was what size of transform- 
ers should be used. Many small transformers 
meant less cost per unit for repairs, greater facil- 
ity of handling, and greater flexibility in case it 
were desired to change the voltage on the line. 
Their use, however, also meant greater first cost, 
more complication, and somewhat lower effi- 
ciency, but these points were outweighed by the 
former, and a transformer unit of 6 Ek. w. was 
chosen. Each transformer is contained in a 
cast-iron box provided with vertical outside ribs, 
which serve to stiffen it and also to cool the oil 
with which the box is filled and which entirely 
covers the transformer. The box is covered by 
a cast-iron lid, which has conducting and radiat- 
ing ribs both outside and in, the inner ones dip- 
ping into the oil at its hottest part and helping 
to cool it. The oil when heated rises through 
open spaces around the coils and spreads out in 
all directions, guided by the ribs on the lids, 
and sinks slowly down between the core and the 
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coilsare brought up through the oil in mica fiber 
tubes passing through heavy glass bushings held 
iu paraffined wooden blocks which are attached 
to the sides of the boxes. The 1, 000-volt ter- 
minals are similarly supported, but without glass 
bushings. The transformers are all connec ed 
in multiple to the dynamo- circuit, which is sup 

ported directly above them on a light pine frame- 
work which also supports the fuse blocks. Th» 
latter are single-pole, and the fuse passe through 
a hole iu a marble block, the object of so con- 
fining the arc be ng to blow it out by its own 
force. Only one fuse is used on each trans- 
former. The secondary or line coils are all con- 
nected in series by U-shaped insu'ated wire con- 
nections which may be readily detached when 
making periodical tests for insulation of ter- 
minals,and which are entirely independent of the 
framework supporting the dynamo circuit. Ac- 
cidental contact with the exposed connectors is 
prevented by the framework above mentioned, 
and there is an inflexible rule that tbe high ten- 
sion side of the transformers shall not be touched 
under any circumstances whatever while the dy- 
namo is running. 

Clark’s insulation is used on all wires connected 
tu the transformers and to the dynamo, and the 
terminal wires of the full bank, which must often 
be disconnect d for testing, are further insul ited 
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sides of the box, thus having ample opportunity 
to become cooled. Each box is provided with a 
pet-cock, at the bottom, by which to draw off the 
bottom layer of oil should it become too thick 
by evaporation. It also has an oil gauge to Show 
whether the tops of the coils are completely 
cove ed without baving to raise the lid. The 
boxes are supported upon a substantial timb r 
frame, upon the top of which two iron bands 
serve incidentally to protect the wood, but chief- 
ly to metallically connect the boxes to each other 
and to the earth, in order to dissipate the static 
charge received by the boxes, which is very ın- 
pleasant. The core of the transformer is connected 
to the box bya copper strip fastened around a bleek 
of wood upon which the core restsin the box. To 
provide against the dauger which would resu't 
from accidental connection between the primary 
and sı: condary coils, an insulated sheet of copper 
is placed between the latter and close to the dy- 
namo-coil, and is connected to the core by a 
tongue which is stuck between the plates. 

The line-coil, of No. 7 B. & S. gauge wire, is 
inside the dynamo-coil, and is kept everywhere 
at a distance of one-half inch from tbe latter, the 
ground plate and the core by walnut blocks 
boiled in paraffin, between which am) le open- 
ings are left for circulation of the oil. The ratio 
of transformation is 1,000 to 450, s» that in 
a bank of 20 transformers the dynamo press- 
ure required for 10,000 volts on open circuit is 
1,110 volts, and on full load about 8 per cent. 
more than this, or 1,140 volts. The space be- 
tween the 1,000-volt coil and the core is one- 
eighth of an inch. The terminals of the line- 


by heavy glass tubes at pojnts where they might 
come in coutact with other wires. All other 
transformer wires are sub ported upon donble 
petticoat glass insulators and all dynamo wires 
upon porcelain knobs. 

The switchboard is of narrow redwood boards, 
tongued, grooved and beaded, nailed on a frame- 
work of yellow pine, the latter supported on 
porcelain insulators to keep it dry. The sw.tcb- 
board outfit for one genarator and one exciter 
consists of two 120 ampere fuse blocks. an A. o. 
field rheostat with a 25 ampere p. P. field switch 
with fuses, an exciter rheostat, one 150 ampere 
ammeter and a 20 ampere D. P. jawswitch. 
From this switch the current passes to two 4- 
dynamo marble switch-panels which are con- 
nected in multiple to the dynamo, and are each 
provided with two pairs of col tact plugs. By 
means of these panels and of two 200 ampere dy- 
namo changing rwitches below them, any feeder 
can be operated from any dynamo which is con- 
nected to the switch-panels. Between each pa: el 
and its switch is a pair of 65 ampere Wurts 


shunt-wire fuse-b'ocks, each provided with an 


extra fuse and shunt which can be connected by 
inserting a plug should it be desired to double 
the fuses during the run on account of over- 
load or of weakness in the fuse. The remaining 
instruments on each feeder are a voltmeter, a No. 
1 switchboard converter and a 150 ampere type 
“E” compensator. When both feeders were 
run from one alternator, one voltmeter was con- 
nected to the generator and the other to the 
feeder, and in this way the amount of compensa- 
tion could be watched. 


The oil-transformers were tested before ship- 
ment with 20,000 volts between the line-coil and 
the core and were then taken out of the oil and 
boxed. In order to expel any moisture which 
might have been absorbed by the insulation of 
the coils or have condensed on the cores during 
their long journey, the transformers were con- 
ne:ted in two banks of ten each, the line-coils of 
each set being connec“ ed in series to the gener- 
ator, which was run at a reduced speed, and the 
secondary coils each short circuited on itself. 
The coils were thus gradually heated to a point 
somewhat above the boiling point of wate-, 
which at that elevation was about 201 degs. F. 
They were kept at this temperature for a short 
time and then paraffin oil o. a special grade 
(Diamond *) was poured slowly into the boxes 
at the edges so that the coils would begin to ab- 
sorb oil at their lower ends, and thus drive up- 
ward the air and volatile gases occluded by the 
insulition. The transformers were then again 
brought to their former temperature, which 
oansed expansion and partial expulsion of the 
air remaining in tke insulation. Some of the air 
would, however, collect under the insulation at 
the top of the coils, and had to be freed by me- 
chanical agitation, produced by stirring the 
fo:ds of insulation, or by pounding on the boxes. 
The heat cansed volatilization of some of the 
lighter elements of the oil, these coming to the 
sur face as bubbles, just as the air did at first, 
and the agitation was kept up at intervals until 
bubbles from this cause also were entirely elim- 
inated. 

The twenty transformers were then connected 
as they would be when in regular use, and the 
two terminals of the lina-coils, which were to 
give 10,000 volts, were connected iu series with 
one hundred 100-volt lamps, which were then 
brought to full candle power, showing that the 
transformers were all in good condition. Ar im- 
ilar test was then made at Pomona at the end of 
the 14-mile transmission line running to that 
place; after which the transformers there were 
prepared for wo k in the same way as at the 
power-house, except that the grouping and in- 
itial voltage were changed. 


There are two transmission lin: s, one 18? miles 
long, which supplies Pomona, and snother, 
28? miles long, which supplies San Bernardino. 
Each line consists of two No. 7 B. & S. gauge 
hard- drawn copper wires. The joints in the wire 
are made with Melntire connectors. To further 
im prove the joint the ends of th wires wer- bent 
back side by side and soldered together. After 
the Pomona line was completed and the first ten 
mies of the San Bernardino line was put up, 
the supply of connectors ran out, aud the regu- 
lar telegraph joint was subs'ituted. The oop- 
ductivity was assured by soldering as befure. 


T e wires are support d upon large double- 
petticoat flint-glass insulators designed for this 
plant. These insulators are of perfectly olear 
fliut-glass, which gives a better surface-insu!a- 
tion than is attainable with uny other kind of 
glass. 

It was at first proposed to use oil-insulators. 
The reason th -y were not used was because the 
glass companies which had undertaken to fur- 
nish them found on trial that they could not 
mab e them without considerable experimenting, 
which would have delayed the installation of tbe 
plant. This was no doubt fortunate, as the 
country through which the live passes issubject: d 
to hot, dry winds which not oniy blow dust onto 
the insulators, but also inside them, and during 
the day the £un beats ou the insulators until th y 
become ro hot that they nearly blister one's 
hands. If oil were used under these conditions 
it would soon evaporate and thicken, and become 
filled with dust. It would therefore seem unde- 
sirable to have used oil insulators in this case, or 


AUGUST 7, 8 $. 


— ee 


to ase them in avy other until an increased volt- 
age makes them necessary and the transmission 
of greater amounts of energy over the circuits 
justifies the additional expense necessary to keep 
the insulators in good condition. 

The two ircu ts are carried en the same pole 
liue for 74 miles. (Ses Fig. 4.) The inside pa'r 


of pins was used for the circuit to Pomona and 


the ontside pair for that to San Be: nardino, until 
after the acceptance of the plant, but in antici- 
pation of the installation of another generator 
the Pomona circuit was changed to the right- 
hand pair of pins, and theSan Bernardino circuit 
to the le t hand pair, to avoid the fluctuation in 
lights which would result from inductive iuter- 
ference between two independent circuits. 
(Zo be continued. ) 


TO PERFECT ELECTRIC LOCOMOTIVES. 


Tue successful use of electricity as a motive 
power on steam ro ids has led the Baldwin Loco 
motiv- Works aud the Westinghouse Electric 
and Manufac uring Company to effect one of the 
most important combiuations yet made in elec- 
trical railway affairs. Con'erences have been 
going on between the two companies for the past 
two or three months which have resulted in an 
agreement by which they will herea ter work 
together in the development of apparatus for the 
operation of railroads by electricity. It is ex- 
pt cted that the union of talent and manufactur- 
ing faoilities of these two companies will result 
in the early introduction of improved forms of 
electric motors for standard railroads. 


The news of a working arrangement between 
the Westinghouse Electric and Manufacturing 
Company and the Baldwin Locomotive Works 
is confirmed as we go to press. 

It looks like a good trade for both the interest- 
ed parties, and ought to be of some benefit to the 
public at large. Notwithstanding the boa“ ts 
which have keen made, we have, so far, no satis- 
factory eléctric locomotive for either heavy trac- 
tion work or for rapid transit on trunk lines. 
The combined talent of the two companies above 
mentioned working in harmony will, no doub’, 
hasten the solution of the problem—and it is a 
t erious problem. 


American Electro- Therapeutic Association. 


The above-named Associatio will hold its fifth 
annual meeting at Tue College of Physicians 
and Surgeons of Ontario,” in Toronto, Cai., 
on Tuesday, Wednesday and Thursday, Septem- 
ber 3d, 4 h and 5th, 1895. 


General News. 


What is Going on in the Electrical World. 


St. Ignace, Mich.—St. Ignace will establish 
an incandescent electric light p'ant. i 

Unointown, Ala.—A stock comp:ny is beir g 
organized here to put in an electric light plant. 


Avoca, Pa.— An election is to be held to vote 
on the question of lighting the town with elec- 
tricity. 


Columbia, Mo.—Col. E. C. Moore has se- 
cured a franchise for an electric street railway 
in Columbia 


Red Bank, N. J.—The Gillette Electric Bell 
Factory has been sold at sheriffs sale to O. E. 
Davies for $3,875. 


Shelbur.ie Falls, Vt.—The residents of this 
place are agitating the question of building a new 
electrio lighting system. 


Rutherford, N. J.—W. H. McKay & Co. have 
made application to the c uncil for permission 
to build an electric railway through Rutherford. 


Charleston, W. Va.—It is reported thata New 
York syndicate is planning to wilize power from 
the Kanawha Falls for electric light and power. 


Bardstown, Ky.—The corporation desir: s bids 
for installing an electric light plant until August 
10. Address Record Printing Company for par- 
ticulars. 


ELECTRICITY. 


Lancaster, Pa.— The Columbia, Mt. Joy and 
Ironville Electric Railroad Company will proceed 
at o..ce to construct their line between Columbia 
and Mt. Joy. 


Spokane, Wash.—The board of commission- 
ers- of Spokane Count: has about decided that 
the county will put in the plant for lighting the 
court house by electricity. 


Knoxville, Tenn.—It is 1eported that the 
East ‘Tennessee Telephone Company is contem- 
pl iting the erection of an e’ectric lighting plant 
to furnish arc and incandescent lights for this 
city. 


Norfolk, Va.—It is reported that the Norfolk, 
Albemarle and Atlantic Company's contemplat- 
ing the changing of its line to standard gauge, 
to be operated by ¢ lectricity. 


Toledo, O.— Bids will be received until Au. urt 
19 for the installation of an electric lighting sv f- 
tem in the Lucas Cou ty court house. Cuales 
H. Jones is county auditor and can be addressed. 


Herkimer, N. Y.—The new Herkimer, Mo- 
hawk, Ilion and Frankfort Railway (trolley), was 
opened for traffic last week. The first cars over 
the line were greeted with enthusiasm at all 
poiLts. 


Long Island Cıty, N. Y.—A new syndicate 
has been org nized, to be known as the Long 
Island City Heights Association, to build a street 


railway up thompson avenue to the Hunter's | 


Point ferries. 


Springfield, Mass.— At the annual meeting of 
the United Electric L ght Company, held on the 


26th ult., the directors weie authorized to build 


n new pover bouse at Indian Orchard at a cost 
of about $150,000. 


Scoharie, N. ¥.—The promoters of the pro- 
posed electric r ilroad from Albany to Scobarie 
have appointed a comuittee to visit the various 
towns along the line for the purpose of getting 
subscriptions to the stock. 


Montpelier, O.— We are advised by Mr. H. 
H. Humphrey. electrical engineer, Detroit, th it 
proposals will be received until August 15, by 
D. Stauffer, mayor of Montpelier, for an electric 
light and ste:m plant. 


Greenbush, N. Y.—The Albany, Greenbush 
and Bath Railway Company, a recent organiza- 
tion. has asked the trustees of Greenbush for a 
street franchise. The board of trustees will 
give a hearing to t'e compary on August 15. 


Niagara Falls.—A test oft: esecond of the big 
dynemos has been made, with the s:me result as 
that of the first—a great success in the fullest 
sense of theterm. The distribution of power to 
local consumers will begin, t is said, in about 
two weeks. 


Canton, O.—The company to build the elec- 
tric road to Clevelund has been quietly organized 
with tbe following iuco: poraters : Wm. Hoover, 
New Berlin; Lew Smith, Greentown; Milo 
White, Springfield; W. H Nees, Uniontown. 
The road will connect with the Cuyahoga Falls 
route at Akron. 


Tehuacana, Tex.—Charles R. Pengilly, of 
Mexia, Limestone County, Tex.. has rec ived 
many encouraging assurances of aid in his 
scheme for an electr e road between this place 
and Mexia. The distance is six miles, and the 
cost of putting ‘be plant and road .n operat on is 
estimated at $25. 00. 


New Albany, Ind.—The Highland electric 
railway plaut at New Albany has been sold at 
couwissioner’s sale, and purchased for $20,000 
bv the trustee representing the bondholders. 
The judgment against the oad is for $55,000, be- 
sides which there are $15,000 of second mortgage 
bonds. 


Sacramento, Cal.—Arrangements are being 
made here fer an E ectric Carnival’ on the 
9th of September— Admission Day. The Power 
Company has agreed to furnish electricity free 
of cost, but the citizens will have to supply the 
wires and lamps. It is estimated that $20,000 
will be needed for the electrical display. 


Tiffin, O.—After several attempts on ret days 
to sell the Tiffin Street Railway and tbe T ffin 
Electric Railway and appurtena ces at auction, 
the sheriff succeeded in disposing of them en the 
29th ult. The Tiffin Electric Rai way was pur- 
chased by Samuel B. Sne:th for $20,000 and the 
Tiftin Street Railway by Joseph Loudenslager, 
Jr., fur $4,010. 

Fayetteville, N. Y.—The Suburban Railroad 
Company of Syracuse have been granted a fran- 
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chise to run their ro:.d through this town. Man- 
lins has already acted favorably on a similar ap- 
plication, and the citizens of both villages are 
ubilant over the prospect of rapid transit to 
Syracut e. 


Haverhill, Mass. —It seems probable now 
that the electric road between Haverhill and 
Danve s wil] be built. One of the best known 
and m st sol'd strect railway syndicates opera- 
ting in New England are willing to put iu the 
neces ary funds to take a'most all of the capital 
stock, and two or three Haverhill parties will 
take blocks of stock of a greater or less size. 


Painesville, O.— The Lake County commis- 
sioners have revoke their former resolut:on 
grauting a franchise over the county highway 
irom Pain sville tothe Cuyahoga County line to 
the Cleve nd and Painesville Electric Street 
Railway Company, aud decided to give the frrn- 
chi-e to the Cleveland, Painesville and Eastern 
Street Railri ad Company, providing terms can 
be agreed vipon. 


Jacksonville, Fla.—It is stat d that an el c- 
tric railroad from Jacksonvilie to St. Augustine 
will ie in operation by January 1, 1896. The 
road will be const: ucted by the Jacksonville and 
Tampa Hay Improved Railway Company. The 
company has sec: red the passage of an ordinance 
by the city council of St. Augustine giving it the 
right to construct and operate a street railroad 
through the streets of that city. 


Athol, Mass.—The Athol and Orange elec- 
tric road has passed into the hands of new own- 
ers, namely, W. D. Luey. George D. Bates, W. 
D. Smith and H. M. Slate, of Athol; John W. 
Whecler and W. M. King, of Orange, and Mr. 
Ferynson, one of the original owners. The new 
company has organized as follows: President, 
Mr. Ferguson; clerk and treasurer, W D. Luey, 
of Athol; directors, the seven owners. 


Stoneham, Mass.—It seems certain now that 
the new Mystic Valley electric railway, from 
Stoneham to Ar'ington, will be built. The capi- 
tal stock is to be raised to $65,000. The board of 
directors wiil probably consist of Hon. On- low 
Gilmore, of Stonebam, William Bassett, of A.- 
lineton, Edward F. Johnson, of Woburn, Art! ur 
E. Whitney, George S. Littlefield, Edwin K. 
Blakie and Al ram Coffin, of Winchester. 


Batavia. N. Y.— | he projec of building the 
Beecher single-rail railway which was to run 
from Oak Orchard to Batavia has leen aban- 
doned. A few hundred yards of the line was 
Constructed and operated successfully. Finan- 
cial aid was slow to materialize and its inventor 
became disrourag:d and quit the field.—C. W. 
Archer, J. Amstice, and Frank Westcott of this 
city have applied for a franchise to light the 
streets of the city. 


Pittsburg, Pa.— The Wesi Side Belt Line Rail- 
road Company have 1eceived thei charter from 
Harrisburg and are having the ronte surveyed. 
The road is to gonuect the Saw Mill Run Rail- 
road with Mono gahela City. It will be 20 miles 
long, shorteuing the distance between Pittsburg 
and Monongahela City by 12 miles. The main 
purpose is to tap the rich undeveloped coal fields 
in the second range of hills back from the Monon- 
gahela River. John S. Scully is the principal 
stcck holder. 


Milwaukee, Wis.—The Sentinel states that as 
a result :f a conference between Henry 
Payne and a committee representing the people 
of South Milwaukee, Cudahy and tbe town of 
Lake, the Milwaukee S:reet Railway Compan 
will build the line to Cndahy and South Mil. 
waukee. Congressman McGann, of Chicag , 
aud his associates have been endeavoring to ge: 
a franchise for a road to those places. 


Stevens Point, Wis.—The Stevens Point 
Lighting Company. Gas Company, Water Com- 
pauy and Electric Railroad Company, and the 
Clark Water Power Company bave consolidated, 
and the motive power of all the interested on- 
cerns willbe erived from the Owen Clark dam 
on the Wisconsin River in this e ty. The cap'tal 
stock is said to be about $200,000, aud articles of 
incorporation under a new name will be filed at 
Madison soon. 


Brainerd, Minn.- C. N. Parker, owner of the 
Brainerd street railway and president of the 
board of trade, has associated with himself E. C. 
Gibson, of Chicago, in a scheme to consolidate 
the Brainerd electric r ilway, the water power. 
telephone system and the electric lighting plavut 
in'o one company, to be known as the Brairerd 
Public Works Company. The city owns the 
electric light plant, and the council has Mr. 
Parker’s offer to purchase it under advisement. 
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in the Adirondack Mountains.” 

Persons contemplating a visit to the A? irondack 
Mountains should by all means possess themselves of a 
copy of the delightful little book, just issued by the New 
York Central, bearing the above title. It will not take 
long to read. for it contains only (4 pages, but every page 
bristles with information of just the practical kind one 
wants at sucha time. You can take this book and in 
half an hour secure a good idek of he Adirondack region 
its grand d.visions, characteristic of each, the location 
of the principal resorts and how to reach them. 

Not the least valuable fe ture isa fine new relief map, 
printed in four colors, showing the correct location of all 
the principal mountains, lakes and -treams ; also all stage 
lines, wagon roads and carries, and on the back a com- 
plete list of hotels, cott ges and camps—location, dates 
of opeuing and closin z, rates, etc. 

There 1s, probably, no other book pub ished on the Adi- 
rondacks containing in such compact and readable shape 
80 much useful information. 

A copy will be sent free, postpaid, to any address in the 
world, on receipt oft 02-cent stamps, by George H. Dan- 
iels, General Passenger Agent, Grand Central Station, 
New York. 


The Little Giant Phenomenal Feed-Water Heater and 
Purifier is asteam plant accessory recently put on the 
market by Braucher Bros., Danville, Ill., the inventors and 
patertees of the device. The heater operates on the same 


rinciple as the artificial ice machine, extracting the heat 

rom the fuel by forcing the water to evaporate in contact 
with the boiler plates. It isfully described in a pamphlet 
just issued. 


New Lundell Apparatus. 

In the accompanying illustrations are shown two new 
forms of the well-known Lundell apparatus recently 
placed on the market by the Interior Conduit and Insula- 
tion Company, 527 West 3ith street, New York. 
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Cur No. 1—LUNDELL GENERATOR FOR Gas ENGINE SERVICE. 


In Cut No.1 is shown the Lundell Generator for Gas 
Engine Service. Notwithstanding great improvements 
have recently been made in gas engines, absolute uni- 
formity of speed has not yet been attained in engines 
above d E. P. Failure to overcome this defect has alone 
prevented a more extended use of gas engines for electric 
purposes. 

In the new Lundell generator the slight inherent irregu- 

| arities of the gas engine are compensated by a fiy-wheel 
of heavy rim weight, thereby maintaining uniform ine in- 
descence of lamps in such a plant. 

This generator is a modification of the isolated type, and 
s provided with heavy shaft, self-aligning and self-olling 
bearings. The efficiency Is from t6 per cen. for Small 
machines to 95 per cent. forthe largest. They are made 

n sizes rangingfrom 4.5to 8.5 kilowatts. 

Cut No. 2 shows a type of Exhaust Fan which possesses 
marked improvements over many forms now inuse. The 
bearings supporting the fan shaft are but twoin number 
and are placed inthe motor frame itself. ‘ihe practice 
heretofore has been to place a bearing in front of the fan, 

n the fan ring, as well as back of the fan. Doing away 
with the front bearing insures perfect alignment and 
noiseless running of the shaft. 

These fan outfits are made in sizes from one-fourth to 
fifteen ho:se-power and with horizontal shafts, unless 
otherwise ordered, and are invariably made sothat the 
direction of the flow of air is from the motor toward the 
fan. In all horizontal shaft fans lubrication is effected by 
oil. In vertical shaft fans lubrication is effected in an oil 
receptacle enclosing & step at the bottom of the shaft, and 
a graphite orother self-lubricating bearing at the upper 
end of the shaft. 


BUSINESS HINTS. 


Public Buildings, Theaters, Residences, &c., Proposed 
or in Course of Construction. 


[The following summary is prepared weekly for ELEC- 
TRICITY for the information of advertisers and readers 
who are dealers in apparatus and articles rcquired in the 
electrical equipment of public and private buildings.) 


Atlanta Ga.—Architects Bruce & Moran are prepar- 
Ing plans for a ten story fire-proof office building for Wm. 
Ostell; all modern improvements will be introduced. 

Atlantic City, N. J. It is reported that a syndicate has 
been organized for the purpose (t building a five story 
brick hotel building to cost about $1, 00,000 ; every modern 
improvement will be introduced, including electric eleva- 
tors, a roof garden, etc. Wm. ingerly and Edward H. 
Flood are among those inte: ested. 

Baltimore, Md.—Architect Charles E. Cassell is prepar- 
ing plans for a ten story apartment house at Mt. Vernon 
Place, Cathedral st.; the structure will be provided with 
every modern improvement....The Mt. Royal station, 
which is to be built by the Baltimore and Ohio Railroa i 
Co., on Bolton lot, is to be lighted throughout with elec- 
tricity. 

Boston, Mass.—An eight story apartment house is to be 
erected On Massachusetts ve. for Wash'ngton B. 
Thomas ; the plans call tor all modern improvements.... 
The erection of a mammoth hotel bullding in this city is 
projected ; the structure is to be eleven stories in height 
and will cost $8,500,000. 

Brooklyn, N. ¥.—The city hall is to be repaired and im- 
proved at an estimated cost of $100,00)....Architects 
Cady, Berg & See have prepa ed plans for four residences 


to be erected on Pierrepont street for Dr. Graham: Tusk. 
The structures are to be equipped with an electric light- 
ing system. 

Columbia, Pa.—Samuel Daron has purchased a site 
cor. 7th st. and Alley H, and will erect 4 brick dwellings 
with all modern improvements. 

Chicago.—A sixteen s ory additlo u is to be bullt to the 
Grea’ Northern Hotel which will contain a theater; the 
structure will be equipped with the most modern im- 
provements. 

Cinc.nnati, O.—A new club house is to be erected by the 
directors of the Lincoln Club; Architect Reckart has 
prepared plans. 

Cleveland, O.—Plans have been prepared by Major C. F. 
Crames for u seven story building to be erected on Huron 
Street for the Knights of Pythias. The structure will 
be equipped with all modern improvements, including 
passenger elevators, etc. 

Dallas, Tex.—The erection of a 8150, 000 temple is con- 
templated. W. W. Manning and A. V. Lane will give 
information. 

De@roit, Mich.—_W. J. Chittenden has secured a long 
lease of the Russell House, and will make a number of 
improvements, including an independent electric lighting 
plant. 

East Orange, N. J.—Plans for atown hall will be sub- 
mitied tothe township committee on August5; steam 
heat and electric lighting are features. 

Fall River Mass.—The Young Men’s Irish American 
Society will erect a building on Anawan street.; all mod- 
ern improvements will be introduced. 

Hartford, Conn.—lt is reported that a new opera house 
is to be erected here at an estimated cost of $125,000. 


Jacksonville, Fla.—An addition is to be built to the 
Windsor Hotel by Washington Van Hamm. Among other 
improve ents electric lighting will be Introduced. 

Knoxville, Tenn.—A syndicate including Joseph H. 
McLear, W. M. Hood, Major Swetson and the East Ten- 
nessee National Bank, will erect an oy era house opposite 
the Palace Hotel; estimated cost $10,000. 

New Haven, Conn.—Plans have been prepared by 
Architect W. H. Allen for a five story theater and office 
building to be erected on Church st. for Manager Poll. 

New Orleans, La —Architects Shpley, Routan & Cool- 
idge, of St. Louis, have prepare! plans for the Pickwick 
Club House, to be erected in this city; the building will 
be provided with ev: ry modern improvement. 

NewYork City. Wm. Broadbelt, 403 West 148th st, will 
erect a seven story and basement brick store ard lofts at 
241 and 243 West 28d st... James L. Libby & Son. 6 Lib- 
erty st., have leased the property ut 5-9 Union Square and 
20 Kast 15th s’.. and will commence the erection of an 
eight story fire-proof building....1t is repor ed that an 
eight story Office building is to be erected at | earl st. and 
Burling Slip by the New York Metal Exchange..... 
P. M. Stewart, 562 West End ave., will build 2 four story 
and basement dwellings on south side of 76th st., west of 
West End ave....John D. Crimmins has purcha ed ground 
bounded by 148d and 144th sts., Lenox and 7th sves., on 
which model apartment houses will be built... Eugene 
Schieffleln will build a private residence on north side of 
76th st., east of Sth ave.; Architects Parrish & Schroeder 
Madison ave.... Wm. H. Bingham will bulld 2 five story 
apartment houses, north side of 119th st., west of Park 
ave.; Architects Neville & Bagge, 215 West 12:th st .. 
John McLaughlin, 846 East 81st st., will bulld 2 five story 
brick flats, south side of 9ith st., west of ist ave.; Arthi- 
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tect John Hauser. 1441 3d ave.... Architects Clinton & 
Russell, 32 Nassau st., have completed plans for 5 
American basement houses, to be ere ted on ‘5th st., west 
of 5th ave.; lighted by gas and electricity. . . Charles H. 
Batley, 102 East 1084 8°., will erect a five story fat, north 
side of 111th st., west of sth :ve.... Architect George F. 
Pelham has prepared plans for a row of five story stone 
apartment houses to be erec:ed at 1 6th st. and 7th ave. 
for Giblin & Taylor . .. Plans have been prepar. d for a new 
sixteen story office building at 5 to 11 Broa iway ; esti- 
mated cost 81, 800,000. . . A seven story brick store and loft 
building is to be erected for Thomas B. Keogh at 40 Great 
Jones st.; Architect E. G. Dollner . .. Plans have been 
prepared for a new club house for the New York Ath- 
letic Club at 59ih st. and 6th ave.; the structure will be) 
stories in height and the cost is estimated at $150 000.... 
Joseph L. Buttenweiser, 26 Pine st., will erect a seven 
story flat and store building at 89 Great Jones st.. . B. M 
Stiger, 823 State st., will build a four story brick dwelling 
at 319 West 74th st. to cost 8.8,000....Norman J. Murray, 
101 Willow st., Brooklyn, w ll bulld a four story brick 
dwelling, north side of 74th street, east of Riverside 
Drive....Asa Hull, 200 West End ave., will build a four 
story brick dwelling, Riverside Drive, north of 75th t. 
John T. and James Farley of the Nevada apartment 
house will build 2 four story brick dwellings on south 
side of 72d st., east of Columbus ave; Architects Thom & 
Wilson, 1.67 Broad u ay. . . W. C. Adams, 74th st. and West 
End ave., will erect a five s.ory brick dwelling, noi th side 
ot 74th st., east of Riverside Drive: Architect P. H. GU- 
bert, 18 Broadway....Florence L. De Baum will erect & 
three story brick dwelling at 28 West 45th st; Architect 
W. H. Miller....A four story brick and stone stable is to be 
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erected for P. H. McManus, at a cost of $60,000, after plans 
prepared by H. H. Carter; elevators, steam heating, 
electric lighting, etc., will be introduced. 

Owensboro, Ky.—A new Y. M. C. A. building is to be 
erected here at a cost of $80,000. Specifications cali for 
latest improvements. 

Paoli, Ind.—The Paoli Mineral Springs Co. propose to 
erect a new hotel here, and will put in an electric plant to 
supply the hotel and town. 

Philadelphia, Pa.—A ten story addition isto be built to 
the Aldene, at a cost of 3225, u00. 

Scranton, Pa.— Work will soon be commenced on the 
erection of the new building for the Traders’ National 
Bank. 

Sedalia, Mo.—A four story brick and stone hotel build- 
ing is to be erected by B. G. Cassidy and other local capi- 
tallsts ; estimated cost, $200,000 ; all modern improvements 
will be introduced. 

St. Louis, Mo.- An addition is to be built to the Turner 
Hall of the South St. Louis Gymnastic Society ; among 
the improvements will be electric lighting. 

Tacoma, Wash.—Plang have been prepared for a four 
story business building for C. A. Darmer; elevators, 
electric lighting and other improvements will be intro- 
duced. Í 

Westfield, N. J.—Plans are being prepared for the erec- 
tion of a three story building for the Young Men's Chris- 
tian Association on Elin st.; to be equipped with every 
modern improvement, including electric lighting, a gym- 
nasium, etc. 


MOONLIGHT SCHEDULE FOR THE 
UNITED STATES. 


(Issued by the Washington Carbon Company.) 
AUGUST, 1895. 


Dats. Lieut, DATE. EXTING. 
1 11.40 P. M 2 4.00 a. M 
2 6 „ „ 0 „ 0 ee eoee 
8 12.40 A. M. 3 4.00 
4 1.40 4 4.00 
5 No light 5 No light. 
6 te 6 6% 

7 66 7 66 

8 7.40 P. M. 8 9.30 P. M. 
9 7.90 9 9. E0 

10 7.830 * 10 10.10 * 
11 78 = 11 10.80 “ 
12 7. s 12 11.00 
18 7.30 * 18 11.90 
14 7.30 * 15 12.20 A. M 
15 730 * 16 140 * 
16 7.90 17 1.10 
17 7.80 “ 18 210 
18 7.30 19 390 
19 7.20 * 20 4.90 
20 7.20 “ 21 4.80 ‘* 
21 . 20 22 4.80 
2 7. 0 * 28 4.30 
23 7.00 24 4.30 
u 7.00 25 4.30 
25 8.00 26 4:0 % 
26 9.00 27 4.30 
27 9.40 28 4. 30 
28 10.40 29 4.830 
29 11.00 30 430 
80 11.830 81 4.80 
81 6 „ o ae C E 0 

INCORPORATIONS. 


The Kootenai Mining and Milling Company, Spokane, 
Wash.— o do a mining and milling business, and deal in 
mineral products and electric l'ght plants. Capital stock, 
$1,000,000 Promoters: L. Frank H. Gordon, Spokane, 
Wash; B. E. Barinda, Wm. H. Gawkey, Detroit, Mich.; 
John D. Farrell, Albert E. Humphreys. 


The Freeman Street Improvement Company of Orange 
Valley, N. J.—to improve Freeman street, Orenge, and 
build an electric railway in that street and up the side of 
„range Mountain. Capital stock, $100,000. Incorporators : 
Victor N. Savale, Christian H. Heckel, J. Henry Fiedler 
and John J. Barry, and the Officers are: President, John 
Davis; vice-president, Franz Berg; secretary and \reas- 
urer, Robert D. Collins. 


The Amber Investment Company, Tacoma, Wash.—to 
construct, lease and Operate electric street railways and 
develop water and electric power, etc. Capital stock, 
$5,00). Incorporators: Arthur G. Prichard, Fenley 
Bryan, Frank d. Taylor, F. J. Miller and Robert C. Apple- 
gate. 


The Wellesley and Boston Street Railway Company, 
Newton, Mass.—to build and operate a street railway from 
West Newton to Wellesley. Capital stock, : 40,000. Direc- 
tors, Horace B. Parker, Austin P. Mitchell, James L. 
Richards, J. W. French, Newtonville; George W Morse, 
W. F. Hammeit, Newton; Frederick Johnson, Auburn- 
dale. 


The Fall River Street Railway Company, Fall River, 
Mass. Capital stock, $50.0 0. Directors: Wendell E. 
Turner, Arnold B. Sanford, David Beattie, J. E. Osborn, 
W. F. Shove, Herbert Field, M. T. Hudner, all of Fall 
River. 


The Albany, Greenbush and Bath Railway, Albany; 
N. Y.—to build and operate an electric railway in Albany 


and Greenbush, for passengers, express and freight. Cap- 
ita] stock, $150,000. Directors: Edward J. Duggan, Wil- 
liam E. Drislane, Edward J. McCaffrey, Patrick J Mc- 
Ardle, Meyer 8. Levy, Michael F. Cantwell, Albany; John 
F. Munger, East Albany; John F. Reilly, Greenbush; 
and Charles A. Bailey, Bath-on-the-Hudson. 


The Jenkintown and Fox Chase Electric Railway Com- 
pany, Philadelphia—to build and opera ea street railway. 
Capital stock, $20,000. Incorporators: Howard Fleck, 
Samuel L. Schively, James Satterthwaite, Thomas B. 
Harper, Howard Noble, of Jenkintown, and Wil.iam P. 
Longstreth, Fox Chase. 


The Whiteside Harrison Telephone Company. Morrison, 
In. Capital stock, $6.00. Incorporators: Aaron D. Hill, 
Simon S. Cre lider and John D. Hill. 


The South Bend Telephone Company, South Bend, Ind. 
Capital stock, $50,000. Directors: C. B. Van Pelt, Louis 
Nickel, Jr., W. H. Longley, E. G. Waldron, W. L. Kizer 
aud F. W. Martin. 


The National Electric Plumbing Supply Company, 
Cleveland, Ohio—to manufacture and deal in all kinds of 
plumbing and sanitary goods light and electrical ma- 
Chinery. Capital stock, 325, 0D. Promoters: T. O'Mara, 
Wm. H. Cleveland, Wm. J. Gleason, Geo. W. Papsworth, 
M. J. Kelly. 


The Samuels Dynamite Accumulator Company (incor- 
porated in West Va.), New York, N. Y.—to manufacture 
and sell electrical storage batter es in the United States 
and Canada. Cay ital stock. $5,000,000. Promoters: Wm. 
Seward Webb, Shelburne, Vt.; John Jacob Astor, Henry 
L. Sprague, Henry B. Ely, Charles H. Burnet, New York 
City. 


The La Harpe Electric Light and Power Company, 
La Harpe, III.—to purchase, erect, maintain and operate 
an electric light and power plant in the city of La Harpe 
and vicinity. Capital stock, $15,000. Promoters: Joseph 
KR. Crabill. George Coulson, W. O. Butler. 


The Montpelier Telephone Company, Montpelier, VX. 
Capital stock, $20,000. Piomotrrs: J. Hayes, John Bur s 
and W. N. Pay, all of Montpelier. 


The Dan River Power and Electric Comyany, Danville 
Va. Capital stock, $720,000. President, Thomas B. Fitz- 
gerald ; vice-president, William P. Bethel ; secretary and 
treasurer, R. A. James; directors: Frank X. Burton, 
John H. Schooltield, James E. Schoolfield and R. Addison 
Schoolfield. 


The Hilisboro Electric Street Ral. way Company, Hills- 
boro, Hill County, Texas—to build and operate an electric 
railway. The officers are J. H. Graham, of Bos on, pres- 
ident: H. W. Carter, Hillsboro, vice-president ; J. T. 
Voss, Atlanta, Ga., superintendent; R. J. Ware, Hilis- 
boro, secretary and treasurer. ‘The officers, with S. E. 
Carter and 8. F. Sullenberger, constitute the directors. 


The Watertown Telephone Exchange Company—to 
maintain lines through Watertown and the towns and 
villages in Jefferson ounty, N. Y. Capital st: ck. $50,000. 
Directors: A. L. McCrea, Jr., and J. R. Mcintyre, of 
Gouverneur, and John C. Streeter, Samuel Felt. George C. 
McMul in, James L. Newton and Francis A. Sherman, of 
Watertown, N. Y. 


The Little Falls and Richfield Springs Railway, and the 
Richfield springs and Schuyler Lake Railway companies, 
the former to build an electric road 18 miles long, and the 
latter one a mile long, have been incorporated at Albany- 
The Litule Falls and Richfield Springs kailu ay has a capi- 
tal of $200,000, and the Richfield sı rings and S: huyler Lake 
Railway a capital of 88,000. The boards of directors of 
the two companies are identical, comprising Caleb L. B. 
Tylee, Frank H. Viele, George E. Tylee, Edwin J. Carpeu- 
ter, John L. Miller and Thomas J. Mack, cf corni g: 
Theodore C. Bates and WI. liam H. Tylee, of Worcester, 
Mass., and H. Arthur Sillsbee, of New Bedford, Mass. 


The Dunmore Electric Street Kailway Company, Dun- 
more, Pa.—to build and operate an electric street railway 
in Dunmoro. Capital stock, 97, 000. Promoters: P. J. 
Horan, T. E. Boland, Dunmore ; I. H. Burns, Scranton, Pa. 


The Sycamore Light and Power Company. Sycamore, 
III. -to produce and dispose of light. heat and power for 
public and private use, and manufactu e all appliances for 
such purposes. Capital stock, $80,000. Promoters: Frank 
C. Patten, Carrie C. Patten, Thomas L. Halloran. 


The Wilkinsburg and Rankin street Railway Com- 
pany, Pittsburg, '’a.—to build and operate an electric 
street railway. Capital stock, 4. 000. Promoters: Albert 
L. Sch. tz, John W. Taylor, Pittsburg ; 8. L. Tone, Roch- 
ester, Pa. 


The Munhall Street Railway Company, Pittsburg, Pa. 
—to build an electric street railway. <‘(aplilial stock 
$3,000. Promoters: Albert L. Schultz, John W. Taylor, 
Pittsburg ; 8. L. Tone, Rochester, Pa 


The Rankin Street Railway Company, Pittsburg, Pa — 
to build an electric street railway. Capital stock $38,000. 
Promoters: A. L. Schultz, Sam P. Whit n, 8. L. Tone, 
John W. Ta) lor. 

The Citizens’ Telephone and Electric Company, Hobo- 
ken, N. J —to construct, operate and maintain tel- phone 
and electric service lines in the county of Hudson, and 


for the transmission of light, heat and power. Capital 
stock, $50,000. Promoters : Wm. H. Elles, John Ryan, John 


J. Cuddiley, Hoboken, N. J.; Morris Frankford, New York 
City. 


The La Porte City Electric Light and Water Company, 
La Porte City, lowa—to build, maintaln and control sys- 
tems of electric light and waterworks. Capital stock 
$15.00). Pro u ers: W. D. Wagoner, E. Duke Naven, 


A. Van Valkenburg, J. C. Graham, A. L. Waker, La Porte 
City. 


ELECTRICAL PATENT RECORD. 


— 


Letrers Patent Iss RD JULY 30, 1895. 


ELECTRIC RAILWAYS AND AT PLIANCES. 


513,529. Electric Trolley. George W. Hooper, Roches’ er 
coe rite gnor to James S. Baker, same place. Filed 

548,544 Electric-Car Brake. George B. Damon, Lowell, 
Mass., assignor of one-half to Gardner W. Pearson, 
same place. Filed April9, 1891. 


ELECTRIC LIGHTS AND APPLIANCES. 


543,502. Electric-Arc Lamp. Samuel E. Nutting, Chicago, 
III., assignor to George W. Furbeck and Joseph Ket- 
tlestrings, same place. Filed April 5, 1891. 

543,6. 6. Internul Iluminator and Probe. Willard k. Dow 
Braintree. Mass. Filed Feb. 16, 1895. f 

548,729. Electric-Arc Lamp. Charies F. Hartmann, Lynn, 
Mass., assignor, by mesne assignments, to the Ge: eral 


1 Company, Schenectady, N. Y. Filed Nov. 21, 
An 


DYNAMO ELECTRIO MACHINE: Y. 


543,523. Starting or Sto ping Device for Electric Moto 
Jonathan P. B. Fiske, Allianc , Ohio. Fi ed Nor. 14. 


1894. 

518 521. Device for Automatically Operating Brak n 
Rheostats. Jonathan P. B. Fiske, Alliance, o 
Filed Dec. 6, . 89. 

548,525. Electric Motor and Brake Mechanism Th: refor. 
jonetuan P. B. Fi ke, Alliance, Ohio. Filed Feb. 9, 


548.557. Overhead Traveling Crane. Thomas R. Mo gan, 
Sr., Alliance, Ohio, assignor of three-fourths to 
Thomas R. Morg..n, Jr., John R Morgan and William 
H. Morgan, same place. Filed Sept. 10, 1894. 

513,670. Four-Motor Reversing-Switch. Frank E. Case, 
Schenectady, N. Y., assignor te the General Electric 
Company of New York. Filed May 15, 1895. 


TELEPHONE AND TELEGRAPH APPARATUS, 


bea comets e ic. Apre 
Miho A Apparatus for Telephone Exchange 

. eet h e 
tagen Transmitting and Reoetving 1 for ek 
~~ “ephones. Hosea W. Bibbey, Boston, Mass. Filed Oct. 


9, 1894. 
548,708. Telephone-Exchange. Wada Y. Shiba 
8 e car pueg DoY 85 L 98. 151 Sarean 
38,798 Telephone. orva . Burchell, Washin 
D. C. Filed Oct. 29, 1894. N 


' BATTERIES. 


543,180. Secondary Voltaic Battery. Ludwig Epstein, 
London, England. Filed Jan. 5, 1895. g Epstein 


SIGNALS AND SIGNALING APPARATUS, 


543,591. Kallway Signaling System. Thomas B. D 
Henderson, Ky. Filed Nov. 17, 1882. AON} 

548,592. Electrical Railway Signaling ystem, Thomas 
B. Dixon, Henderson, Ky. Filed Oct. ö, 1893. 

548 594. Electrical Railway Signaling System. Thomas 
B Dixon, Henderson, Ky. Filed July 10, 1894. 

548,595. tlectrical Railway ites Serpe System. Thomas 
B. Dixon, Henderson, Ky. led aug. 20, 1894. 

4 „596. Elec rical Railway Signaling System. Thomas B. 
Dixon, Henderson, Ky. Filed Aug. 20, 1894. 

543,721. Sepang Sey Ra lways and Means There for. Ed- 
wiu Blakey, Bradford, assignor to the Autom- tic 
Electri: Railway Sig: al Company. L mited, Live po 1, 
England. Fi'edJune ll, 8 4. 

518,7 5. Railway rare Jens G. Schreude , Edge- 
wood Park. assignor to the Union Switch and Signal 
Company, Swissvale, Pa. Filed March 28, 1894. 

518,798. Switch nd Signal Mechanism. Joh V. Young. 
Boston, Mass., a-signor to the Union Switch and 
Signal Company, Swissvale, Pa. Filed Aug. 29, 18 4. 


M SCELLANEOUS. 


518, 9. Eectrical Controlling System for Elevators. 
1 O. Mal. loux, New York, N. Y. Filed May 28, 
] 


648,561. Reaciive Col. Edgar E. Stark, New York, N. Y., 
assignor 10 Sigmund Berg man, same place. Filed 
Feb. 21, 1891. 

543,613. Manhole for Underground Conduits. James 
F. Cummings, Detroit, Mich., assignor to the Cum- 
mings & Engelmen Conduit Company, same place. 
Filed Nov. 6, 18 4. 

518,625. Machine for Boring Joists for Electric-Light 
Wiring, John G. Hend rson and Robert H. Henderson, 
Chicago, il. Filed Oct. 8, 1891. 

548,658. Electric-Brake Shce. William B. Potter, 
Schenectady, N.Y., assignor to the General Electric 
C mpany of New York. Filed March :0, 1895. 

543,65. Electric Suldering-Iron. Frank B. Kae, Detroit, 
80875 er nor to Charles L. Coffin, same place. Filed 

ept. 18, l 

513,655" Walchman's Time- Recorder. George F kansom, 
“ilwaukee, Wis., assignor of one-balf to Harold G. 
Underwood, sume place. Fi.edSept.4 1894. 

548,'86. Thread-Guide for Electrical Stop-Motions Rob. 
ert C. Holt. Troy, N. Y. Filed Oct. 29, 1894. 

543,705. Railway-Switch. Isaac N. Saddler, Perrysburg, 
@hio. Filed April 22, 185. 

548,707. Electric Clock-Winding Mechanism. William &. 
Scales, b verett, assignor to the Columbian Clock 
Company, Boston, Mass. Filed Nov. 12, 894. 

548,800. Electric Heating-Rug. Je se R. Davis, Parkers- 
burg, W. Va., assignor of One-third to Charles A. 
Wade, same place. Filed July 11, 1894. 

543,82 1. Electrode osition of Alloy. Henry J. Altman, 
New York, N. Y.. assignor of one-half to Max li 
Fischer, same place. Filed April 12, 1894. 
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The Telephone Systems of the Continent of 
Europe.” 


The above is the title of a book the appearance of which 
at the present stage cf telephone development in the 
United S ates is very.timely. The author, A. R. Bennett, 
member Institution of Electrical Engineers, has long been 
identified with the telephone interests of the United 
Kingdom. and is at present general manager and chief 
engineer of the New Telephone Company, Loudon. He 
has long been interested in the problem of cheap tele- 
phone service in England, it having been his belief for 
years past that the English were paying too much for an 
inferior service. AS general manager of the Mutual Tele- 
phone Company of Manchester, he demonstrated the pos 
sibility of giving a service superior and at least 75 per 
cent. cheaper than that supplied by the Nationai Tele- 
phone Company. The Mutual Company bullt up a profit- 
able bu iness and was so successful that it was credited 
with having solved the problem of cheaper telephone ser- 
vice. bu inan evil hour the directcrs sold out toa com- 
pany which proposed to extend the fight all over England. 
Within a short time this company was absorbed by the 
National Company, and once more Manchester and other 
cities were in the grasp of monopoly. 

To provide himself with authentic information that will 

enable him to continue his warfare against high rates 
and poor service in England, Mr. Bennett made a visit of 
pe sonal inspection to the Continental countries. The 
book is the result of hisobservations It Is certain that a 
perusal of it will convince the most doubting that the 
people of the United States as wellas of England h.ve 
been pa: ing dividends on watered stock of monopolistic 
corporati ns rather than for a satisfactory telephone ser- 
vice. 
The telephone systems of the Continental countries are 
not controlled by the corporations, but by the Govern- 
ments, which alm to give the best services at the lowest 
rates. Mr. Bennett makes no direct argument for Gov- 
ernment control of telephones but suggests the possi- 
b lity of municipal management, which in England is not 
uncomm n in enterprises of a public and quasi-public 
character. Fortunately, perhaps, neither national nor 
munic.pal control is needed to correct the abuses of.tele- 
phone monopoly in the United States. The competition ct 
the rapidly increasing independent telephone service is 
solving that problem to the eminent satisfaction of the 
telephone-using public. 

Austria, Bavaria, Belgtum. Bulgaria, Denmark, Fin- 
land, France, Germany, Portugal, Roumanta. Russta, 
spain, Sweden, Switzer.and and Wurtemburg were vis- 
ited by the author. He devotes considerable attention to 
the history and present development of the telephone ser- 
vice in each country, as well as to the character of ser- 
vire, rates, details of construction, statistics, etc., and 
deduces from the data gathered the observation that 
there are countries where the telephone is used for the 
benefit of the public rather than as a means of levying 
tribute for the support of monopolies. 

The telephone tariffs of thesecountries are the lowest 
in the world. The inclusive rates, covering the supply 
and maintenance of wires, instruments and accessories, 
are £2 103., £2 158. 7d. and £3 bs. 8d. in Norway ; £2 158. 7d. 
and £8 68 8d.in Denmark: £29s. 7d. and £2 .7s. 10d. in 
Holand ; £3 48. in Finland ; £2 16:. and £3 128. In Italy: 
while rates of four pounds and five pounds are frequent 
elsewhere. Inrefutation of the asse tion that low rates 
mean bad workmanship, the author directsspectai atten- 
tion to the Inst lation at Zutphen, Netherlands, a 'own 
of 17,000 inhabitants, where an Inclusive rate of 
2E: 178. Od. prevails. The installation is fitted with 
‘metallic ci c its of bronze wire, h avier than is used in 
England, with the best makes of instruments, and an 
expensive switchboard. The line contru tion is of the 
best. An all-night service is maintained and the company 
pa 8 4.2 per cent. on the capital invested. To dispose of 
the assertion that low rates are applicable only to small 
towns, the author reproduces the report of the Christiana 
‘Telephone Company for 1893. This company, operating tn 
the ca ital city of Norway, has nearly 5 000 subscribers, 
and has regulariy paid dividends of from 5 to 5% per cent. 
since 1885. besides keeping its system up to date, provid- 
ing ample reserve funds, and liberally cont:iibuting to 
the benevolent fund of its employees, all on an Inclusive 
rate of 44 88. 11d. In the town of Frondbjen, Norway, the 
exchange is managed by the city council. The exchange 
is well built and provided with the Ericsson instrument, 
the most expensive tnthe market. This plant earns a 
profit of per cent. on an inclusive rate f £2 10s. fur bust- 
ness, and 41 5s. for private connections. 


Numerous other instances of low rates are cited, all 
verified by statistics. Touching the question of rates, 
Mr. Bennett reaches the conclusion that. tel phony can be 
conducted as ch2aply in England as on the Continent, and 
that a co uwpany having control of the English bistness 
could easily earn good dividends at huif the present rates 


ELECTRICITY. 


provided it did not have a watered capitalization. It 18 
quite possible that the same would hold good in the 
United States. 

The book is a mine of information on the subject and 
will prove a valuable ald to those interested in the cheap- 
ening ani imprcvement of the telephone service. 


Not Ready to Report. 


The committee having In charge the details of the plan 
of Organization of the Eastern Telephone Prote tive 
Association has not yet been able to complete its lab r, 
owing to the absence from the city of Mr. H. T. Johnson, 
of the Manhattan Electrical Supply Company. who has 
been called away by the death of bis father. Mr. Jobnson 
1s one of the moving spirits in the formation of the asso- 
ciation, and together with Mr. A.F. tanley, of D: Veau & 
Co., is entitled to the credit of having originated the idea. 


Telephones Supplant Messeng:r Boxes. 


An Innovation in district ‘messenger service has been 
Introduced at Des Moines, la., by C. K. Mead, of the 
American District Telegraph Messe nger Company of that 
city. The messenger call boxes have b en removed and 
telephones substituted for them, and instead of calling 
up by box, the telephone is now used to talk with. In 
addition to this branch of the service, also, a telephone 
has been placed In all the factories and 1 ke institutions, 
emp'oying watchmen. The object is to have the 
watchmen report to the messenger service every hour 
during the night, it belng so arranged that if an hour ts 
missed without a report an officer can be dispatched at 
once to the establishment in which the watchman should 
be on hand, to discover whether he Is asleep or 1s unable 
from sickness or injury to report. 


Capt. A J. West, one of the promoters of the new tele- 
phone company at Atlanta, Ga, says his company will do 
nothing further until the overbead versus underground 
issue is settled b3.wee. the city council and the com- 
pany. 


The common council of Niles, Mich., has rescinded its 
action allowing the Bell Telephone Company to place its 
poles and wires in the streets and ordered the company to 
take off all those which are now erected. 


The Pennsylvania Telephone Company has brought suit 
against the Reading and Southwestern Electric Rallway 
Company at Reading, Pa., for damages to instruments 
cuased by crossi: g of trolley with telephone wires. 


The Jacksonville Telephone Company, Jacksonville, 
Fla., wishes estimates for telephone equipment for 400 or 
more subscribers to an exchange. Address the company, 
or W. N. Shine, Tallahassee, Fla. 


The Interior Telephone Company of New York will in- 
stall a working exhibit at the Atlanta Exposition. 


The telephone rates in New Haven, Waterbury, Hart- 
ford and Bridgeport, Conp., have been reduced by the 
Southern New England Telephone Company to $10 and %4 
per month for single and $6 and $3 for par y wire. 


The Latrobe Telephone Exchange Company has been 
organ'zed at Latrobe, Pa., with a capital of 85.000. Joseph 


E. Barnett, of Latrobe, is president. 


Mayor Clapp proposes that the conduits soon to be laid 
in Memphis, Tenn., be Installed by the city instead of the 
electric companies. 


The Iowa Union Telephone Company has cut its rates 
in Sioux City, Ia., to $1 and $2 per month. The Home 
Telephone Company, which has established an independ- 
cnt exchange of 600 s bscribers, charges 52.5 and $3. 


The capital stock of the Lafayette Telephone Company, 
Lafayetie, Ind., has been incr: ased by $45,000, making a 
total capital of $75.000. 


The Citizens’ Telephone Company has completed a large 
exchange at Columbus, Ind., using the Harrison system, 
and has reduced the rates of the Central Union Telephone 
Company from $36 to $12. 


The Automatic Telephone Company has practically 


abandoned its negotiations for a franchise in Rochester, 


N. Y. The Standard Telephone Company, through Fred- 
erick Cook. has petitioned for a franchise in that city. 


The Supreme Court of Connecticut has handed down a 
decision in the case of Mrs. Caroline L. Bradley of East 
Haven against the Southern New England ‘Telephone 
Company, finding no error in the trial in the court below, 
‘which awarded 8800 to Mrs. Bradley for the cutting down 
of two trees on her property by employees of the com- 
pany. 

The undergroun?t telephone system at San Antonio, 
, Tex., has been completed. 
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The board of trade of Carbondale, Pa., is organizig 
among its members a company to accept the telephone 
franchise recently granted by the council of that place. 


The Delaware County Tel phone Company is the name 
of a local telephone company being organized tv operate 
at Lansdowne, Pa., and vicinity, with connections to 
Philadelphia. The rates will be 5.50 and $1.50 per mont b. 
After fifty signatures are obtalned to the subscription pa- 
pers work will be commenced. 

The contest, for a telephone franchise in Detroit, Mich., 
which has been bitterly waged by the Brown Loud 
Speaxing Telephone Company and the Detroit Harrison 
Telephone Company. ha; been decided by Mayor Pingree, 
who has vetoed the Brown Company ordinance and ap- 
proved the ordinance of the Harrison Company. Therates 
are fixed at $25 and $40. The Jarrison Company has not 
accepted this condition. 


Grafton, W. Va., is just now inthe throes of a telephone 
war between the Bell people and the Standard Company. 
The Bell people have cut the rate for business houses 
from $70 to $.0, and for private houses telephone may be 
had for 817. The Standard people charge $23 and $ 0 re- 
spectively. but promise to meet any cut the Bell people 
may make. 


ELECTRICITY will soon publish some information in 
regard to the early microphone patents taken out in 
France by Dr. Emil Berliner which cannot fal. to be of 
more than passing interest. 


The Northwestern Electric Telephone Company is seek- 
ing a franchise at Racine, Wis. 


The G^nzales Telephone Company has been organized 
at Gonzales, Tex., by L. P. David, A. J. Moore and others. 
to build a long distance system. 


A company !s being formed to build a telephone line be- 
tween Sulligent and Vernon, Ala. 


The Northwestern Telephone Company has commenced 
to build a telephone line from Wanconia, Ia., to Cresco, 
via Jackson Junction, Protervine, Decorah and Burr Oak. 


An agreement has been entered into by the West nere 
Telephone Company of New York State and the Standard 
Telephone Company, under which the plant of the former 
company will become the property of one of the branches 
of the latter and the lines of the West Shore will be com- 
pleted and put in operation throughout the entire terri- 
tory covered by that organization. The Standard Com- 
pany assumes the indebtedness of the West Shore Com- 
pany and agrees to give to each shareholder the same 
amount as his holding in that company of the capital 
stock of the Citizens’ Standard Telephone Company, a new 
organization, capitalized at $150,000 and covering the 
counties of Ulster, Orange and Greene. Each stockholder 
is to become a subs :riber to the service of the new com- 
pany at$:.50 a month, the service to Include all of Ulster 
County without extra tolls and with half the present 
rates for business outside the cou ty. 


The Wisconsin Telephone Company is building a new 
metallic circuit between Washburn, Ashland and Bayfield, 
Wis., a distance of thirty miles, 


The Elizabeth Mutual Telephone Company, Elizabeth, 
N. J., has filed articles of incorporation. The stockholc- 
ers are one hundred well-Known citizens,including many of 
the leading business men, manufacturers and professional 
men of Elizabeth. The capital 1s 830,000, of which $10,000 
has been subscribed. It isthe intention of the company 
to begin at once the building of its telephone exchange. 


The city council of Eureka, IIL, has granted a twenty- 
year franchise to the Postal Telegraph Company. 


A telephone war is on in Frankfort Ind. Two months 
ago the Frankfort Telephone Company, composed of home 
capital, organized and announced that it would construct 
a plant and give the public service at $1.50 per month fcr 
private residences and 82.50 for offices, or, where a busi- 
ness man subscribed for two telephones, the rates would 
be $1.25 and $2.25. The Central Union Telephone, on the 
organization of the home company, reduced its rates to $3 
and $2, with the threat that if the new company's plant 
was bullt the rate would go still lower. The home com- 
pany went ahead perfecting its service until it now has 
1:0 -ubscribers to the Central's 75. Last week the Central 
Union Company notified its subscribers that they would 
hereafter be charged but $1 and $2. with the chance of 
getting tbe service still cheaper should the Frankfort 
Company meet the new rate. Immediately the Frankfort 
Company announced a $1 and $% rate, wilh the assurance 
that it proroses to protect itself against any reduction 
made by the Central Union. 
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EDITORIAL NOTES. 


There are still left in this trade a large number of men 
who have entered into it for their life work. They may 
be disheartened, but they have not given up. it is for 
them that we write. To them we present our argu- 
ment, and to them we must all look for the re-establish- 
ment of business principles, the reinforcement ‘ef the 
doctrines of common sense. 

it is for these men to consider just why wrong has 
temporarily triamphed over right, why it was possible 


for the tricksters and adventurers to bring the industry 


to its present condition. 

And when these questions receive careful thought the 
only answer possible is that the electrical press has not 
done its duty. 

if the Electrical Engineer,’’ the Electrical World,” 
the Electrical Review’’ and the Western Elec- 
triclan’’ had faithfally done their duty by the trade 
they claim to represent, whose best interests they claim 
to guard, the present situation would never have con- 
fronted us.— ELECTRICITY,” June g, 1898. 


The Braking Our esteemed contemporary, 
of the American Machinist, comes 
Trolley Cars. out with a lengthy editorial on 
the inefficiency of the braking devices employed 
on trolley cars, and incidentally slurs the elec- 
trical journals for not having given, so far as it 
knows, any attention to this important question. 
It says: 

The multitude of electrical publications is 
now so great, so much talent is employed upon 
them, and so much enterprise is displayed by 
them, that between them all we should at least be 
able to get at all the important facts connected 
with the matters which they p ofessedly handle. 
As it is their mission to disseminate knowledge, 
to promote investigation, to chronicle the results 
of investigation and experiment, and in a man- 
ner anticipate for the uninitiated the progress 
and development of the modern wonder, we had 
hoped before this to have seen something of the 
topic indicated by the title above. We have 
been waiting very patiently, and looking very 
longingly for some solution of the perplexing 
problem of how to operate the brake upon the 
electric car so that an electrically propelled car 
shall be as safe as any other so far as the stop- 
ping of it is concerned. We have not seen that 
problem considered, or even enunciated by any 
electrical journal. Why not? Itis not to be 
supposed that any electrical journal is ignorant 
of tbe fact that an electrically driven car upon a 
street railway, a trolley car, either an overbead 
trolley or an underground trolley, and espe- 
cially, and for an additional reason, a car op- 
erated by a storage battery, cannot either of 
them, with safety to itself, be stopped as quickly 
as any other car of the same capacity and run- 
ning at the same speed.” 


The italics are ours. A blind man might 
truthfully say that he never faw the sun rise, but 
that certainly would not be the fault of the sun, 
nor isit the fau't of the electrical journals that 
our contemporary never saw the problem of 
brakes considered or enunciated in the electri- 
cal journals. The subject hos been a very much 
discussed one both by the e’ectrica! journals and 
by the American Institute of Electrical Engi- 
neers, and if the editor of the. American Ma- 
chinis¢ will drop in on us, we will be pleased to 
turn to many pages of our paper that have been 
devoted to this very question. Our contempo- 
rary, however, islal:oring under a very much 
more serious error than the one referred to 
above, and it is the more surprising in the 
American Machinist, because it indicates a mis- 
conception of mechanical facts with which it 
should certainly be conversant. 

It says: 

Any mechanic must see at once that the 
brake, in view of the emergency that it is sup- 
posed to provide for, is a slow-acting affair, and 
if he will investigate the’propelling mechanism of 
the car, he will easily see that it is, and why it is, 
purrosely made so. The armature of an electric 
motor, as everybody knows, is quite a heavy 
part of it, and, running at a high velocity, it is, 
of course, a powerful fly-wheel, and when it is 
noticed that the armature, or the shaft which 
carries it, is geared to the axle without the possi- 
bility of slip the whole situation is exposed. If 
the axle isstopped suddenly something is going to 
be smashed, so the slow-acting brake is a safety 
device for the motor.” 


This is only partly the truth. The mechanical 
brake is a slowly-acting affair, and purposely so, 
but not for the reason assigned. The large 
angular movement of the brake handle is pro- 
vided simply and solely for the purpose of me- 
chanical advantage and not for the protection of 
the gearing as supposed. To produce the most 
effective braking, several requirements must be 
fulfilled. In the first place the propelling foroe 
must be cut off first, and then the retarding 
effort must be applied. It must be remembered, 
too, that suddenness of application of the brake 
is not always or usually a requisite to a good 
brake. Were this so, the blocking of the wheels 
would be the most efficient emergency stop. All 
experience has shown that this is not true, and 
that a car may be brought more rapidly to rest 
under other than skidding conditions. In fact if 
the wheels once begin to slide, the motorman 
will best throw off his brake entirely for a 
moment until the wheels have again attained 
normal rolling friction, and then apply it rather 


58 


ELECTRICITY. 


VoL. 1x., No. § 


than to continue the former conditions. Were 
suddenness of application the sole desider- 
atum, the electric car would have facilities not 


found to the same extent in otber vebicles, for 


by simply reversing the motors the wheels 
would be revolved in the opposite direction. 
The objection to this method of procedure 
would not be the one raised Ly our contem- 
porary, viz., that it woud strip the gears, 
though there might be some danger of that, but 
it would doubtiess burn out the armature, and 
even if it did not do this it would fail to bring 
the car to rest as rapidly as might be done by a 
proper application of the brake. In series elec- 
tric traction the danger to the armature above 
referred to does not exist, and electric braking 
can be resorted to with :mpunity, but to be 
effective it must not be applied so strongly as to 
produce skidding. 

The chief difficulty with electric cars is their 
greater weight. No other mechanically propelled 
vehicle has as good braking facilities as has the 
electric car if they are properly manipulated, 
but the motorman on the usual trolley car has 
too many things to attend to. He has both hands 
con inua:ly uccupied, and in the case of an emer- 
gency, unless he be of better stuff than the ordi- 
nary run of men, he will take the necessary 
steps to check his car in the wrong sequence, or 
omit one of the steps altogether, both of which 
are equally bad. 

Electric cars, too, run at higher speed than 
other street vehicles, and although by the p esent 
means of braking a car can be bronght to rest 
from a speed of ten miles an hour within a dis- 
tance of ten feet if the braking mechanism be 
guided by proper intelligence, it is exceedingly 
doubtful if the number of accidents would be 
much lessened by any improved mechanism 
which would render stoppave possible within 
half the distance unless there were a higher in- 
telligence behind it than that usually found on 
our street cars. Many of the accidents—we 
think it safe to say, most of them—that are at- 
tributed to faulty brakes are not due to that 
cause at all. In populous residential cities such 
as Brooklyn, where the streets are largely used as 
playgrounds by the children, no brake could be 
devised that would svert many of the accidents 
that are reported. A slower speed of the cars 
would alone prevent them, or a more perfect 
fender is required. The public are demanding 
rapid transitand with this demand it has come to 
stay. Itseems a sad commentary on humanity 
to say that to the public as a body a few lives 
more or less are considered of no importance pro- 
vided only that the convenience of the public is 
not interfered with. Hence rapid transit has 
come to stay simply because the public demands 
it. We would all hail with satisfaction any im- 
provement in braking devices that will lessen the 
slaughter which results from this public demand, 
even though the improvement were ever 80 
slight, but there is much greater room for im- 
provement in fenders than there is in brakes, 
and still more room for improvement in the per- 
sonnel of those who handle the cars than in either 
of the othertwo factors. We dono: blame the 
motormen—they are as a rule an intelligent and 
painstaking class of men who aim to do as nearly 
right as they can. The fault lies in a system 
which will permit even bright and conscientious 
men to hindle apparatus which they do not 
thoroughly understand. Some of the more pro- 
gressive street railway companies endeavor to 
train their men to a thorough understanding of 
their apparatus before they put them in : esponsi- 
ble positions. We know of some who have 
bought books which they have placed in the 
hands of their employees so that they might 
learn more intelligently the management of their 
motors, and who supplement this with instruc- 


tion in the repair shop. This is all very well 
and commendable, bnt we know of no case 
where the men are regularly put through an 
emergency brake-drill which would enable them 
to manage their cars to betier advantage when 
instantaneous and cool-headed acticn is de- 
manded. 

Our paid fire departments go through a regu- 
lar drill every day in the year for the purpose of 
increasing their effidiency at fires. Why should 
not our motormen go through similar drills, if 
by that means life could be saved? We believe 
that we are coming to this, for it will pay. The 
motor man's position is often more trying than 
that of the steam locomotive engineer. Give him 
therefore a training that shall tit him to occupy 
it with credit to himself, with increased efficiency 
of the apparatus in hand, und greater safety to 
the public. 


& xk * 
The Need of The institution of the suit 
Telephone of the American Bell Tele- 
Organization. phone Company against the 


National Telephone Manufacturing Company, 
for alleged infringement of the Berliner patent 
of 1891, emphasizes in the most positive manner 
the urgent necessity for unity of purpose and ac- 
tion among the indep ndent telephone manu- 
facturers, The somewhat protracted delay in 
instituting suit on this patent has given 
rise to a feeling of security, more fancied than 
real, ahd the delusive h: pe that the Bell Com- 
pany would do nothing hus already been too long 
indulged. It is now evident that the Bell Com- 
pany proposes to attempt to maintain its asserted 
rights under this alleged valid patent. Should 
it be able to do so, the consequences cannot be 
otherwise than disastrous to the independent 
telephone busiuess. In fact, it will mean the al- 
most complete demoralization of it. 

With the possibilities of such a condition con- 
frontiug them, it would seem to be almost gratu- 
itous to presume that the independent telephone 
manufacturers need be urged to unite against 
a common enemy and one that threatens their 
very existence. The Bell Company is magnifi- 
cently equipped in point of t.lent and capital to 
contest, in the courte and elsewhere, all its vested 
or predicated rights. There is not a single inde- 
peudent telephone company in existence that is 
able, of itself, to successfully oom bat this gigan- 
tic New England corporation, but by he or- 
ganization of the scores of companies now in the 
field it is possible to create a combination of 
capital, talent and information that will be 
abundantly able to contest the validity of the 
Berliner patent in any and every court. 

The future developmeut of the independent 
telephone business may be said to hinge upon 
the outoome of the Bell Company's suit to de- 
termine the validity of the Berliner patent. Ifa 
decision favorable to the Bell Company is had 
in the New England judicial district, an injunc- 
tion will immediately be obtained against every 
other manufacturer in that district. With the 
prestige of one decision in its favor, the Bell 
Company can go into other judicial districts, 
and, in all probability, secure favorable de- 
cisions there. And thus throughout tne United 
States, until every independent telephone manu- 
facturer is enjoined, just as was done in the in- 
candescent lamp patent cases. 

To avert the evil consequences of such adverse 
decisions, there seems to be but one thing to be 
done. The validity of the Berliner patent must 
be successfully attacked. A tingle one of the 
comparatively weak independent telephone com- 
panies cannot do this. A 1 working in harmony 
can. 

There are two organizations of independent 
telephone manufacturers now inthe field, but 
the membership of both does not yet comprise 


all those engaged in the business. That the Bell 
Comp iny, in the inaugaration of its legal pro- 
ceedings, should select a company that has de- 
clined to become identified with eith r organiza 
tion, is significant, and should convey to all out- 
side a hint of what is wisest and safest to be 
done, Had all the companies been completely 
unified by organization, it is not at all improb- 
able that action on t e part of the Bell Company 
would have been even longer delayed. 

The formation of the Telephone Protective As- 
sociation was suggested by the decision of the 
United States Circuit Court of Appeals in Bos- 
ton in the suit brougbt by the Government for 
the oancellutiun of the Berliner patent of 1891 
on the constant con‘act telepbone transmitter. 
The instigators of the movement concluded 
that as the Bell Company not only has 
great resources in money at its command, but 
has the influence of its numerous licensees, whose 
stock in many cases is held by dangerously-near 
relatives of a great many Federal judges, ths 
Berliner patent, while not a valid patent by any 
means, was one that might prove dangerous ii 
not properly looked after. So they got together 


on a certain day in Chicago and f..rmed the 


nucleus of the A<sociation, rnd then, after the 
opinion of the Court was handed down, met at 
Pittsburg and completed the organization, which 
now has on its rolls most of the leading manv- 
facturers of telephones and appliances therefor. 

Tbe object of the Association is solely defensive. 
It does not propose in any way to regulate the 
price of telephones or telephone service, but it 
simply stands ready to take up the gauntlet when 
it is thrown down by the Bell people. It proposes 
to meet the Bell people whenever tl ey may offer 
battle, to employ the best legal alent to be had, 
and offset influence by proving facts. 

Its attorneys and counsel will not be employed 
on account of their politioal pull.“ They will 
be employed to win and wil] Le aided by the 
members of the Association, all of whom are prac- 
tical telephone men, men who know the art of 
telephony from its inception and who cannot be 
bought. 

The Association is necessarily strong finan- 
cially of course, but in iuformation vastly 
stronger. It is ready at any time to defend, and 
has all the material nec ssary for answering a 
bill in equity. already in the hands of its attorney. 
It wants a chance to defend, but wants the Gov- 
ernment to keep its hands off. The Government 
has not the machinery for fighting a patent »uit. 
In the Berliner suit it made a miserable failure. 
It did everything it ought not to have d: ne, and 
left undone all that it ought to bave done. 

The Bell side of the case was splendid y man- 
aged. The Government side was mismanaged in 
every way. Now eit remains forthe elephone 
Protective Association to see that the country 
shall not be further burdened by a monopoly 
which it had every reason to believe had expired. 

The Association will not encourage piracy of 
any kind. Most of the members own patents, 
ard those who do own them expect them to be 
respected as well by the memb rs of the Associa- 
tion as by the general public, as they in tarn 
propose to respect valid patents. They can ex- 
pect no aid whatever f:om t e Association in 
their private enterprises. They may rival each 
other and underbid as much as they please; they 
may give away their instruments if they choose. 
The Association has nothing to do wih these 
matters. It has only one evemy to fight, and 
that is the American Bell Company, and its shield 
is agıinst only one weapon, the Berliner 189! 
patent, as it believes that this patent was fraudu- 
lently granted and is invalid. 

The Eastern Protective Telephone Association 
is not yet fully organized, but its objects are es- 
sentially the same as those of the Western Asso- 
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ciation. It proposes to present a united front 
whenever the Bel! Co upany invites issue on the 
Berliner patent, and is prepared to guarantee 
immunity to all its customers. Just why there 
should be two Ass-_ciations is not apparent. It 
certainly would add much to the strength of the 
cause if the minor differences which now separate 
the Associations could be reconciled and the 
organizations resolved into one. But if each 
should insist in preserving the autovomy of its 
organization, there is no valid reason why they 
should not pvol issues on the Berliner patent. 
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Under the Searchlight. 


— 


Views and Opinions on Timely Topics. 

ANY person desiring to acquire the plaut and 
business of a thriving electric light company in 
an Indians city, with a profitable city contract for 
a term of yea s, and capable of earning, under 
present conditions, from $10,000 to $12,000 net per 
annum, can obtain further information from 
EL&cTRIOITY. ay 

X N > 
Wiedom of the Electrical World.” 


(From Electricity, London.) 


Some papers, aud occasionally even electrical 
papers we are sorry to say, are a little slow in 
getting news even in go-ahead America. Our 
worthy contemporary, the Electrical World, 
for iustance, seems to be singularly iil-provided 
with information about this country, or even 
with common books of reference. How else could 
the following paragraph have been evolved and 
passed ?— 

„TRR SNAEFELL Mountain RAILWAY. 

„% Work on the electric railway to the summit of Snaefell 
Mountain. Wales, is progressing rapidly, and the road is 
expected to be ready for July. The overhead system will 
be used, and when this line is completed there will bea 
complete stretch from Douglas to Laxey, and thence to 
Snaefell, about ten miles in all.” 

That Wales is only ten miles distant from the 
Isle of Man will be news to most of us, and a 
cultured minority, who have read Mr. Hall 
Caine’s novels. wi l be startled to hear that Snae- 
fell is in Wales. The editor of the Electrical 
World should remember what happened to the 
man who read Oliver Wendell Holmes's joke, and 
forbear to trifle too much with our powers of 
endurance. 


Brother Johnston is pretty familiar wi.h the 
geography of Ireland, and we suggest that the 
next time he goes abroad he take pains to learn 


something about the rest of the kingdom of Her 
Gracious Majesty. 


& u * 
„BIRDS OF A FEATHER,” 
Two of Mr. Coffin’s Friends. 

A few days ago receivers were appointed for 
the Trenton Rubber Company and the Central 
Jersey Traction Company, in both of wh ch 
companies Mr. Frank A. Magowan was a leading 
spirit. His affairs are aid to be badly tangled, 
and considerable of his paper is reported to have 
already gone to protest. 

Mr. Magowan is the gentleman with whose as- 
tistance Mr. C. A. Coffin sandbagged the electric 
light company into a consolidation with a paper 
company which Ooffin, Magowan and Mr. X. Y. 
Z. Maguire had arranged for the purpose. 


A recent dispatch from Tacoma says: 


The estate of the late defaulting general land 
agent of the Northern Pacific Railroad, Paul 
Schulze, who was accused of involving the 
Armonrs, of Chicago, to their loss, in Tacoma 
street railways, hus been sued by Paul F. Mohr, 
a New York capitalist, for wines which he alleges 
Schulze purloined and drank while Mobr was 
absent from the Union Club of this city. Mohr 
laid in a choice stock of old wines while Schulze 
was cutting wide swaths a few yeais ago, and 
going away to Eastern cities he gave Schulze the 
key to his wine cellar here. Schulze was to take 
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only a sample now and then, but he visited the 
cellar and made off with everything. 


Mr. Schulze was the man with whose assistance 
Mr. Coffin and Mr. Byllesby carried through the 
Tacoma street railroa | swindle. 


ELECTRICAL FAKIRS AND THE DAILY 
PRESS. 


A Sample Oase. 


The following appeared in a recent issue of the 
Boston Transcript 9 


To write the history of electricity without using the 
name of Van Choate would be like pla) ing Hamlet” 
and leaving out the melancholy Dane. But none ex- 
cept educated electricians know how crude and impracti- 
cable are the electrical appliances now in use. and what a 
vast amount of energy is wasted in the transmission of 
this mysteriousforce. Mr. Van. Choate’s inventions show 
a saving of over 60 per cent. in the transmission of 
energy from oue point to another. This one fa t alone 
makes his system worthy of careful investigation by 
conservative investors. If this and the other claims of the 
company can be sustained, and we have every reason to 
believe that they can, it is only a question of time when 
the other electric companies will have to get off the face 
of the earth. 


Of course this was a paid notice, and of course 
it was designed to assist Mr. Pennock’s chief 
rival in swindling the public. 

One of our constituents, who evidentiy consid- 
ered, as we did at one time, that the Transcript 
was honestly conducted, and had been imposed 
upon, called the attention of the editor te the 


matter in the following letter : 
Editor Boston Transcript“: 

Dear Sir: I notice on page 10 of your issue of {0-day a 
brief article. The Advance in Electricity.” As I know 
nothing about the remarkably prolific character of the 
gentleman’s inventions, I pass at once to the middle of 
the article to criticize the statement, None except 
educated electricians, etc.” This and the following sen- 
tence ure misleading in the extreme. The first is abso- 
lutely wrong, modern electrical apparatus standing well 
atthe head of modern engineering practice in point of 
efficiency. Certainly, machines which work with a com- 
mercial efficiency of 94 per cent. to 97 per cent. can hardly 
be called inefficient, while no man who ever entered a 
modern power-ho se with a fair average amount of 
brains in his possession would come out of it with the 
word “iupracticable” on his lips. As to the second 
sentence of the two, I will criticize it by a paraphrase on 
the fullowing two lines, thus: This one fact aione makes 
his system unworthy of careful investigation by intelli- 
gent investors. I am far from des ring in any way to 
underrate Mr. Van Choate's work, but if he is a wise man 
he will regret as much as any one else the making of 
such dubious claims as this, which ted to make an olec- 
triclan feel a priori toward it as one does toward the 
Pennock system” and the many dis eputable electro- 
medical frauds, which frequently make one blush for the 
paper in whose columns their advertisements appear. 

It is the appearance of erroneous paragraphs such as 
this, which lead the non-technical public astray and main- 
tain the popular illusion concerning the amazing possibil- 
ties of electricity, that all electricians desire to see 
give place to an intelligent appreciation of this newest 
branch of science and engineering. I am sir, very 
sincerely yours, ELEOTRIOIAN. 

Boston, June 37, 1895. 

To this the tollowing reply was received: 

Dear Sir: Iam much obliged to you for your criticism 
of the paragraph on the Van Choate electric system, but 
as that was not the kind of paragraph in which we expect 
tostate things with scientific accuracy, it belonging to 
the class of items aiming only to secure publicity, I do not 
think it is well to add agratuitous amount of that com- 
modity. I should prefer to make the statement that you 
give us concerning the effictency of electrical machines in 
some form independent eutirely of that item. Very truly 
yours, EDITOR “ TRANSCRIPT.” 

Boston June 29, 1886. 

The sense of moral responsibility in the office 
of the Boston Transcript is not what it was 
twenty years ago, and it is little wonder that the 
influence of the paper is ouly a reminiscence 

We give space to this matter to convince the 
public that daily paper statements in regard to 
ele trical subjects or electrical companies are 
totally unreliable. 

Those who hold that only fools invest in the 
Pennock and Van Choate schemes are mistaken. 


A large number of otherwise intelligent people 


‘on Saturday August 17 next. 
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have been led to invest by just such notices as 
this in the Transcript, appearing with editorial 
sanction, not marked as an advertisement, but 
paid for at so much per line. 


Convention of Edison Illumina- 
ting Companies. 


THE PROGRAMME. 


Lively Discussions Expected. 
(Special Dispatch to ELECTRICITY.) 
Detroit, Mich., Aug. 13. 

The Sixteenth Convention of the Association 
of Edison Illuminating Companies begins here 
to-day. 

The first thing on the programme is Ad- 
dresses on the Relation of the General Electric 
Company to Edison Licensee Companies.” 

A meeting of the Executive Committee, com- 
pos d of Messrs. Beggs, Marks, Gilbert and 
Weeks, was held yesterday, at which, Mr. Coffin 
and S. D. Greene were present. Mr. Coffin left 
fur the East last night, leaving Mr. Greene in 
charge of the defence. There will be a lively 
discussion of the complex situation which has 
puzzled licensees and parent company alike. 

Among other General Electric representatives 
are Sunny, Lovejoy, Emmet and Paige. 

A sign of the times is noted in the prepara- 
tions for a full discussion of the two-phase 
system, which even Edison licensees are being 
forced to udopt. 

The sessions close on Wednesday. 


- Illuminated Trolley Excursions. 

Six open cars, elabcrately trimmed with bunt- 
ing and brilliantly decorated with red, white and 
blue incandescent lamps, were used to inau- 
gurate the illuminated trolley car excursion on 
the Brooklyn Heights railroad in Brooklyn on 
Wednesday night. The cars ran over the various 
linesof the city and met at City Hall at 8 o’clock, 
proceeding thence, in processional order, to 


Ulmer Park, at Bensonhurst. Over three hun- 
dred passengers were guests of the company, 
among whom were ex-Governor Flower, ex- 
Lieutenant Governor Sheehan, representatives 
of the press and others. 


The Electric Elevator. 
Me:srs. J. Hammond & Co., who for ten years 


-were the representatives of the Otis Company 


on the Pa ifioc Coast, and who have piobably in- 


stalied more elevators than all other concerns 
combined in tbat section, are among the latest 
couverts to the superiorities of the eleetric ele- 
vator, and have become the agents of the Sprague- 
Pratt Company on the Pa ific Coast. 


Eugene Phillips’s Clambake. 

The 17th annual clambake of the American 
Electrical Works will be given at Haute River 
This occasion also 
marks the 25th anniversary of the founding of 
the business. 


Personal. 

Mr. Max Berg, late with the Wallace Electric 
Company, has taken the Chicago agency of the 
Mansfield Brass Company. 

Dr. Arthur Browne, of Boston, who was for a 
long time with the Edison General Electric 
Company, is again doing special work for the 
General Electric Company in the South. 

Mr. H. L. Luffkin of the Crocker-Wheeler 


Electric Company, has recently returned from a 
six weeks’ trip through the West. 
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GENERAL ELECTRIC'S FINANCING POLICY. 


Northwest General Electric—The Scheme, the Companies Fi- 
nanced, the Facts and Figures from the Official Record. 


HOW BONDS ARE MANUFACTURED FOR NEW ENGLAND INVESTORS. 


CHAPTER V. 


The Tacoma Railway and Mo- 
tor Company.—II. 


INTRODUCTORY. 


Although ELROrRIOrrr isin almost daily receipt 
of letterscommending us for the present series 
of articles, paying us high compliments for the 
style of treatment of the subject and for the 
clear proof presented by the publication of 
original documents and official records which 
cannot be disputed, yet we suppose there are 
some members of the fraternity who doubt the 
propriety or fairness of calling attention to the 
bad spots in the electric railway business. If 
there are any such among our constituents, we 
desire to address a few :emarks to them for 
their edification and instruction. 

The railway companies so far treated by us 
can scarcely be considered as rotten spots in an 
otherwise sound and healthy business. They 
are rather only a part of the mass of rottenners 
which is the result of the Coffinesque method of 
financiering—a method which has found many 
imitators—the results of which are just the same 
by whomsoever applied. The object of the series 
is two-fold. First, to show conclusively that the 
plan of financing which has been in vogue since 
1888 is radically wrong, that every system to 
which it bas been applied must end in bank- 
ruptcy and reorganization or be wiped out alto- 
gether; and second, that the one man respon- 
sible for the entire plan is Gharles Albert Coffin. 
Every other man connected with the scheme of 
bonding street railway plants for from two to 
ten times their value, selling the bonds tu Eastern 
investors, has been either a toul or an imitator of 
“Mr. Coffin. . 

ELROTRTOrr1 will never agree to the theory 
that the publication of actual facts in regard to 
the electric railway business is a crime, or even 
ill-advised. The situation is the result of crime; 
it is almost whol y bad, and radical improvement 
in it can only be brought about by a dis-emi- 
nation of facts, by p»inting ont the causes, and 
showing just why scarcely a month passes with- 
out one or more of the systems confessing bank- 
ruptcy. 

The one prime cause to which all others are 
subsidiary is over-capitalization. 

We all know the unsavory record which the 
steam railway busine s has made for itself. The 
financial management of American steam rail- 
ways has become a stench in the nostrils of the 
investing public in every civilized part of the 
world. With few exceptions, there has apparent- 
ly been no other object on the part of the pro- 
moters than the sale of securities, which have 
been piled up until a startling percentage of the 
entire railway mileage of America is in the hands 
of the courts for the benefit of deluded security- 
holders. 

According to the reports of the Inter-State 
Commerce Commission, there were in June, 1898, 
1,890 steam railroads in the United States, of 
which 156 were then in the hands of receivers. 
There were in the latter number several of the 
larger systems, so that the mileage of receiver- 
ship systems, 88,869.96, was nearly one-third of 
the total mileage of the country. To-day the 
proportion is much larger. The total capital 


(investments confessed to be in jeopardy) of the 
receivership properties was $2,500,000,000. 
The Commissioners say in their report : 


“ An investigation into the history of the 156 
roads in the hands of receivers shows them to 
have been burdened with an indebtedness which 
was with difficulty carried through even pros- 
perous times.” 


We do not think any argument is needed, how- 
ever, to prove the over-capitalization of Ameri- 
can steam roads. But how many of our readers 
have ever taken pains to make any comparisons 
between the steam and electric railway indus- 
tries ? 

According to the Street Railway Journal's 
statistics. which are the best obtainable and ap- 
proximately correct, the street railways of the 


country make the following showing: 


CAPITALIZATION OF STREET RAILWAYS. 


Total number roads 196 
Mileage: 
Horse. 1.914 
Electrio és 10,368 
e icerisine eiaa 682 
Miscellaneous. 679 
—— — 18,588 
Capital stocœl.l...... 748,014. 206 
- Funded debt : 552, 125, 05 
Total capitalization.,.......... 81,800. 199,711 
Average „ per mile of 
track.. emcee $95,600 


As aenal this the owing of the steam roads 


— eee 


is altogether.in favor of the latter. The report 
referred to (1898) gives the following figures: 
CAPITALIZATION OF STEAM RAILWAYS, 


Common stock ...... en cccecees $3,982. 009,602 
Preferred stocckck kl 686,295.86 
Total stock...... FFF; Tees 
Funded debt.. 5,2.5,¢89,t 21 
Total capitalization.. . 9, 878,828.20 
Average capitalization per mile of track.. $50. 729 


The elect. ic railway business is only seven 
years old. The steam railway business has 
enough age to have been thoroughly tested, and 
the results of over-capitalization (a conservative 
term for robbery) are painfully in evidence. 
Yet the capitalization is but little over half as 
much per mile as that of the s:reet railways. 

Every man who knows anything at all about 
the two kinds of roads knows that the actual 
cost per mile of electric roads is not over half 
the actual cost of steam roads. t ow, then, can 
success be hoped for in our electric systems 
unless a revolution in methods is created ? If any 
one shall argue that this plan of over-capitaliza- 
tion, while resorted to in the beginning, is now 
okgolete, we have but to point to the present plan of 
reorganization in Philadelphia, with the millions 
added to an already unsafe capitalization. 

THE TACOMA OPERATION. 

A few weeks ago when the Messrs. Armour, of 
Chicago, brought suit againsi the financiers who 
engineered the Tacoma street railway bonding 
scheme, ELEOTRIOITT (June 12) presented a 
review of the condition of the Tacoma Railway 
and Motor Company and of the companies which 
it succeeded. There was considerable interest in 
that specific case of Thomson-Houaton financier- 
ing at the time, and it seemed bast to anticipate 
our general plan a little by giving the public the 
information which was not easily to be had 
except through these columns, Although that 


(copy-] 
TACOMA RAILWAY AND MOTOR COMPANY. 
STATEMENT OF EXPENDITURES, OCTOBER, 1892. 


. * For For m Total 
OPERATING EXPENSES. Oct., 1891. Oct., 1882. July 1, 1892, to 4 months, 
General expenses : Sept. 30, 1892. 18. 
Salarſes— General officers and clerks.. . $457.66 $1,456 98 $1,914.94 
Miscellaneous EXPEDBE. .... 0... cece cccccs cece cccveccsccccese 131.12 86.84 141.83 181.67 
Stationery, printing and advertisingngꝶ nm ꝗ 180.40 155.20 888.15 1,043.35 
Fein cetaan Macaw? $$$ —, dmaetivels ore 
Insuran 180.00 829.12 $15.45 1,144.57 
Injuries to persons and property.. 14.00 1.85 84.40 88 
C•»V ²˙ Ay) 8 127.50 8 275,0 275 0 
Taxes ) ã ĩ ⁵⁵ͤddl̃v! ! r.... 184. 10 892.98 1,118.24 1 506.22 
SOCIOL: sere... ] iUͤ 11.20 75 56.96 
Total 2669695995554 46 „„ 6ꝙ | % %% %%% „ „%„%„%„%„%„%„ „ „%% „%„%0 „%„%„%„%„ „„ „„ „ „66% „„ „„ (EEZ) $1 446.77 81 884.85 81 23.80 28.20.65 
Transportation expense : 
Car er dle 62 bikie ni a gees $5,470.40 $6,270.65 $18,489.73 $21,710.38 
Car house expense VCCCCVCVCCVFCCCCCCCCCCCC eRe e SERNA oe NEES 215.80 815.05 1 
f/ d Vine dd aa TEI 85.686. 20 88, 85.70 $19,169.28 $25,754.98 
Motive power expense : 
r ß ß $675.85 $705.30 $2,649.54 $8,354.84 
Power e spee. 1. 130.57 4. 6.58 £87.15 
Günngg 8 168.81 56.78 206.97 268.73 
Me.“. ð a eee 8 1,180.53 1,131.85 8,443.7 » 4,575.10 
lll! ⁵ð dade ³ð / ³ðVQ ð en ees $2 027.07 $2,034.00 26,758.84 28.782.804 
Total pense cos yea Siterideu sls $9,160.04 $9,994.55 $30,751.87 $10,746.42 
Maintenance of rolling stock: 
Repair ser vic 29923 2255 0 $1,818.35 $760.30 $2,696.76 $3,457.66 
Repairs and renewals Of Cars........ 20. eccc sees cceeccccec q ⁊ 698.95 193.85 58. 7758. E 
Armatures and 1 f ESS Fede ATL alae daeN neces 541.3) 68.21 757.96 88. 17 
Gears and inions.. . e % -O2@S8 Ge Bete eee 160.50 79.18 5,654.45 644.68 
9 ep... 8 60 9 10.65 10.6 
%% / dd /// A izeeten 85.41 60.83 96. 24 
Mashine shop, tools and machinery.. caeh seket 81.73 81.73 
Olf! ³owuuunnuumnm beuNeueeet Seecn boven $3.214.70 $1,186. 45 $4,706.45 $5,841.90 
Maintenance of power plant : 
Repairs and renewals, engines and Dollers......ccseeececeuvece $538.28 $99.18 $351.61 $450.74 
ame... ees haeess 16.07 77.78 29.27 107.00 
* “ 7 cable and cable machinery........... ARA 426.88 1,188.83 1,610.71 
)CöCͤÜĩ5ĩ ⁵ é ' .Uòv x.. , ON $69.85 608.74 $1,164 71 $3,168.45 
Maintenance of way and buildings: 
Repa to roadbed and tracœ . cocnescvcs $6(6.51 $515.84 $1,886.40 $1,902.24 
a eoseeeeoseseeeeee tee 6% % %%% „%% % „%% % % % , vese seen „% „%% „%%% % „% „„ „„ „ „ „ C 2 „ eeeeo i %%% % &  ——_ „„ 
tee void abies: e i A  .eeseaa: § . seadteare ‚—— —»ñê4 es 
FFF hlöö ³o ¶ lll ⁵³ð aai srawean 77 aiaa 
Repairs and renewals of buildings. 51.70 43.06 94.7 
TA OA ³ Ü˙]ꝛ] ⁰! 0 $666.51 "$567.64 $1,429.46 $1,997.00 
Maintenance of overhead system and ground connections $79.80 $131.91 $872.64 
Fee... ͤ mᷣd U! ff 29.75 99.75 
// aen e EEA EA $79.80 $181.91 $402.39 $53 1.80 
Total maintenance sccccsccescces $4, 080.86 $2,489.61 $8,102.01 $10,541.65 
Total operating expenses $18,190.40 $13,484.19 $88,853.88 $51,288.07 


AUGUST 14, 1895 


article was quite long, it did not do ful) justice to 
the case. We will now, therefore, consider some 
features which were necessarily neglected before. 

We have already shown in the article referred 
to, by the official statement of the company, pre- 
pared June 1, 1892, that the entire property was 
in a hopelessly bankrupt condition when it was 
planned to increase the capitalization to $2,500,- 
C00. The com) a: y was unab'e to pay even the 
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ELECTRICITY. 


four months ending October 81, 1892. This is 
worth noticing, chiefly because it shows beyond 
the possibility of denial that Mr. Coffin and Mr. 
Byllesby both had full information at band con- 
cerning the actual condition of all these proper- 
ties. They were not ignorant. They knew just 
how hopeless the case was in every instance 
before these inc eases of capitalization were 
made and the worthless paper foisted upon the 
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Power HOUSE Tacoma RAILWAY AND Motor COMPANY. 


interest on its floating debt, to say nothing of 
meeting tbe interest on its bonds already issued. 
These facts had, however, little influence upon 
Mr. Coffin. His company had a contract with 
the United Electric Sec: rities Company by 
which the latter took bonds at the uniform price 
of 80; and whenever they could be taken at 60 
there was nothing in the Coffinesque plan to pre- 


14 UNITED ELECTRIC SECURITIES CO. 


$1,000,000 COLLATERAL TRUST BONDS, 
SEVENTH SERIES. 
Iesued September 8, 1893. 
Statement of Sales of Underlying Bonds. 


Boston, Mass., August 1, 1894. 


Underlying Bonds. Sold to Date. 


Atlanta Con. St. R’y Co. $11,000 $11,000 

Cumberland E. L. & P. o. 125,000 | --.-..--.------ 

Hartman Gen. El. Co. i ; 145,000 | ------------ 

Hudson Elec. L’t Co. 200,000 | ------------ 

Indianapolis L. & P. Co. 21,000 21,000 

Kingston Electric Co. : „ 15000009090 

Louisiana El. L't Co. 150,000 5,000 

Macon Con. St. R. R. Co. ; 100,000 |------------ 

North River E. L. & P. Co. 35,000 10,000 

St. Paul & White Bear R. R. Co. 25,000 |------------- 

Tacoma R’y & Motor Co. . 200,000 |------------ 

Waverly-Woodstock El. R’y Co. 90,000 | ------------ 
$1,252,000 $47,000 

Less sales to date 47,000 

Owned by the U. E. S. Co. 1. 205.000 

Average Price, 84.9. 

To retire outstanding Fives at 103, 

the remaining underlying Bonds 
should be sold at 81.5. 
Receipts from sales to date $39,896.00 


pr 5 } $43,000, at a cost of 36,397.50 
Balance $3,498.50 


investing community. 

In our articles on the other plants so far 
treated in th's series we have presented the offi- 
cial inventories, shi wing that, even when large 
amounts of money were raised from the sale of 
bonds, the local plants got little benefit in the 
way of equipment. The rule was to spend as 
little as poss ble for property, or rather for the 
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$1,000,000 COLLATERAL TRUST BONDS. 
EIGHTH SERIES. 
Issued January 11, 1893. 
Statement of Gales of Underlying Bonds. 


Boston, Mass., August 1, 1894. 


Underlying Bonds. 


Sold to Date. 


Bingbamton Gen. El. Co. $78,000 | ._..._.___- 
Buffalo Gen. El. Co. . 100,000 $100,000 
Butte Gen. Elec. Co. 200, 000000 
E. L. & P. Co., of Syracuse 200.000 12,000 
Elgin City Railway Co. 75,000 | DU ͤ 
Hudson Elec. L't Co. 200,000 |............ 
Sea Shore Elec. R’y Co. 31,000 0 
Tacoma R’y & Motor Co. 200, (o 
Union Railway Co. 167.000 167,000 
$1,251,000 $279,000 

Less sales to date 279,000 
Owned by the U. E. S. Co., $972,000 
Average Price, 91.9. 
To retire outstanding Fives at 103, 

the remaining underlying Bonds | 

should be sold at 76. 
Receipts from sales to date . $256,375.00 


teense und cuece } $286,000, at a cost of 259,116.50 
Over-invested $2,741.50 


61 
= 
tions. In 1893, after Mr. Coffin had carried out 
his gigantic scheme for a capit lization of $2,500,- 
00), the street-ruilway system was wofully defi- 
cient in equipment, The deal had been worked 
to its full limit. Every dol.ar possible had been 
realized from the sale of secutities, and every 
dollar was misappropriated. 

The Tacoma and Steilacoom branch had then, 
1698, thirteen miles of track, fo: ty- five Ib. T rails, 
and seven cars. 

The Tacoma system proper bai one 150 H. P. 
engine, two of 750 E. P. each, and one of 300 E. P. 
There were six 150 k. w. Edison generators, 


. twenty-six mot er cars, equipped with W. P. 50s 


and W. P. 30s. The largest engine was a relic 
of the pist, one of the orig nal Corliss type, and 
had been iu use in a sawmill for thirty years. It 


may have been valuable—as a museum curiosity. 


It is easily seen that, evenif the receipts had 
been much larger, every precauti»n had been 
taken against giving the bondholders any valid 
security for their investment in the way of good 
and efficient equipment. 

We give our readers a view of the exterior of 
the power house of this $2,250,000 system. It 
needs no comment. 

Now let us consider this Tacoma ente! prise as 
a possible earner of money. Taking the same 
method of treatment as applied. to the other 
properties, the justice of which is thoroughly 
established by the authorities, we find, taking 
the official +tatements of the Tacoma Railway 
and Motor Company as cur basis: 

The yearly fixed charges were: 


Interest on bonds. % % %% %% „„ eee vote 0 „%% %%% „%% %% %60% $7 500.00 
Interest on floating debt @ 6 per cent 44.188. 00 
Allow ance for depreciation should have been 6 
per cent. OD $2,290,000............0seeee 135. 0C0. 00 
Dividends on 91, 000, Co stock at 6 per cent 60,0 0. C0 
e rear 45052 bee ees $814,128.00 
which is 25 per cent. of what the road to bea 
sound property needed to earn per annum, 


R 0 


16 UNITED ELECTRIC SECURITIES CO. 


$1,000,000 COLLATERAL TRUST BONDS. 


NINTH SERIES. 
Issued April 26, 1893. 
Statement of Sales of Underlying Bonds. 


Bosron, Mass., August 1, 1894. 


Underlying Bonds. 


Butte Gen. Elec. Co. $200,000 lll 
Cleveland Gen. Elec. Co. 100,000 
Cumberland E L. & P. Co. 80,000 z 
Edison El. Co., of N. Orleans. 200,000 0 8 
E. L. & P. Co., of Syracuse 200,000 
Elgin City Railway Co. 76,000 | 00 = 
Hudson Elec. L’t Co. 100, 000 
Kingston Electric Co. 2,%00 ee 
North River E. L. & P. Co. 52,000 
Portland Gen. Elec. Co. 28,000 |__-___. ee ee 
Tacoma R'y & Motor Co. 200, 0000 z 


Union Railway Co. . 


$1,250,000 $12,000 

Less sales to date ; . 12,000 
Owned by the U. E. S. Co., 31.238, 000 
Average Price, 92.5. 
To retire outstanding Fives at 103, 

the remaining underlying Bonds | 

should be sold at 82. - 
Receipts from sales to date i o o $11,100 


apa Huey as } $12,000 at a coc of 9,340 
Balance $1,860 


vent their manufacture, no matter how infin- 
itesmal the chances of interest ever being paid 
on them. 


We present this week an additional statement, 
copied from the official records, showing the 
necessary expenditures for operation of the sys- 
tem for October, 1891, October, 1892, and for the 


parent Thomson-Houston (G. E.) Company in 
the East, to give as little as possible for tbe 
money received. In nearly every case, as we have 
proven, the total property account, even when 
padded with surprising audacity, was much less 
than the amountof bonds issued. 


At Tacoma we find precisely the same condi- 


Actual earnings were (yearly rate)............. 

or less than one-fifth of what they must have 
been lo justify the capitalization of $2,- 
250 000 issued. 


$244 86 5.0 4 


. Dedu t from @3:4.158, as above. the $60,000 


item for stock dividends. which it may be 

ar.ued did not need to be paid, and we 

A %““«ö»;oͤ 0 â Tk... Sees 
which is 25 per cent. of what the road needed 


$254,188.0 © 
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to earn inorder to exist at all, or........... $1,016,782.00 
about four times the grossreceipts of the road i 

after it hai been electrically equipped, 

managed by supposed experts and capital- 

ized for $2,250,000, with $259,100 f bonds 

yet to be issued for betterments.” 


To comprehend the ful details of the marvelous 
scheme of financing which won for young Ce ffin“ 
(as Edwards of the Philadelphia Press referred 
to him) the title of Napoleon III. of Finance, 
it is n-cessary to keep in mind al the channels 
through which these worth! ss securities passed 
on their way to the priva‘e lockers of the small 
investors of the East. The ull- important link in 
the chain was the United Electric Securities 
Oompany of Boston, which turned them over to 
the public through its own collate.al trust 
series, holdivg the local company bonds as col- 
istera] only until they could be di:posed of, 
when the collateral trusts were retired. This 
Securities Company still holds 8600. 000 of these 
Tacoma bonds, as shown by the accompanying 
fac-simile copies of pages 14, 15 and 16 of the 
official report of the company. In addition, the 
General Electric Company aud the Street Rail- 
way and Illuminating Properties have $2.0,000 
each, all awaiting the attention of the careful in- 
vestor of the funds of widuws and orphans in the 
East, or of otber kinds of financial institutions. 

So much for tbe Tacoma Railway aud Motor 
Company, its bonds and their worth. 

Considering the capitalization per capita of 
the population of Tacoma, the difference between 
the amonnt of : ecurities issued and the amount 
which should lave been issued is very large. 
The capitaliz:tion was $2,500,000. There were 
in Tacoma 86,000 inhabitants. The system would 
have had a fair chance cf success if capitalized 
"at $15 per capita, or 8540, 000. 

A careful study of all the plants in the North- 
west put in by the Northwest Thomson. Houston 
(G. E) Company shows that not one has the 
possibility of ultimate success, and those which 
have not so far confessed banbruptoy must 
do so very soon. 


RECEIVER FOR THE ST. CLOUD PROP- 
ERTY. 

The St. Paul Title Insurance and Trust Com- 
pany applied last week for a receiver for the St. 
Cloud City Street Car Company, which has de- 
faulted on the interest on its $125,000 of bonds. 

This is one of the companies whose affairs we 
have recently gone into at some lengtb. 

We are willing to goon record with the proph- 
ecy that every local company which the North- 
west Thomson-Houston (G. E.) Company had 
to do with, will be compelled to gothrough a 
receivership and a reorganization, or go out of 
business altogether. 


Prize Offered. 


The R ‘yal Scottish Society of Arts has decided 
to offer for competition a Keith prize of £50 for 
improvements ın electric energy meters for do- 
mestic supply. Competitors will be expected to 
submit, in addition to a ¢ escriptive paper accom- 
panied by detail drawings, a working meter ad- 
justed for a mean pressure of 115 volts, and suit- 
able for a hou-e in which the minimum number 
of watts being taken at any time is 4,000. 
Special importance will be attached to the mini- 
mum load at which the meter can register cor- 
rectly, and to the energy absorbed by the meter 
when the consumer is using a light load, or when 
no energy is being taken. Conditionso: the com- 
petition were discussed and adjusted, and it was 
agreed that the award stould be made during the 
session of 1896, the Society reserving the right 


to withhold the prize inthe event of there being 
nothing deserving the award. Alternatively, the 
Society may award a smaller amount should any- 
thing meritorious, but not deserving the full 
prize, be sent in. 
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ELECTRIC TRACTION FOR TRAMWAYS 
IN TOWNS. 


(From our Special London Corresponcent.) 

Before the Tramways Institute of Great Britain 
and Ireland the other dav, Mr. Geo. Cawley 
read a paper on A Method of Electric Traction 
for Tramways in Towns,” with speciai reference 
to the Thwaite-Cawley system The author set 
forth a variety of figures and statements as to 
American experience, and considered the great 
success of electric traction in the States ample 
justitication for Great Britain adopting it in 


earnest. His paper was divided into two ques- 
tions: 
(1) Which is the best electrical haulage 


method for any given line? 

(2) How soon, having regard to financial and 
other preliminary difficulties, can our present 
horse haulage be supplanted by an electrical 
haulage arrangement ? 

A careful analysis of a large number of elec- 
tric tramway accounts relating to Continental 
and American practice has been recently made, 
with the result that the average working cost per 
car mile, leaving out only the item of interest 
upon capital, comes out at 64d. in Americe and 
54d. in Europe. The ratio of working expenses 
to receipts, taking both Europe and America 
together, is aprroximately 60 per cent. Mr. 
Cawley stated that if we wish to place ourselves 
on a level with electric tramway enterprise in 
Ameriea, we have plenty of ground to make up. 
The accumulator system could be fairly and 


_ simply applied without disturbance of a line, 


but, for reasons of working cost alone, it was not 
likely to be permanently adopted in English 
practice unless accumulators could be materially 
improved and lessened in weight. We have then 
the conduit ı r culvert system, and this is a rela- 
tively costly system to construct, but on account 
of the scope it gives fur embodying practical 
solidity and durability in the working details, 
and to the convenient disposition of the con- 
ductors below ground, he ventured to think this 
system would be chiefly adupted for tramways. 
Although the conduit sy-tem has been adopted in 
several places in the United States and on the 
Continent, there is only one example of this sys- 
tem in Eng land, i. e., at Black pool. 

The overhead trolley system as adopted in 
America, Mr. Cawley thought, would not be per- 
mitted on similar lines over here. Having re- 
gard to the general requirements of British 
tramway traffic, aud to the opposition which 
many local authorities would give to the over- 
head system in towns, we may not unreasonably 
conclude that some form or other of the conduit 
system is the one most likely to be adopted for 
electrical traction on British urban tramways. 
The cost of construction would of course vary 
with local circumstances. The working expenses 
would be found relatively very low. 

Mr. Cawley concluded his paper with a brief 
recital of some of the advantages claimed for his 
system : 

1. The culvert is of sufficient dimensions to allow exam- 
{nation or repairs of the conductors or culvert track to be 
efficiently carried out. 

2. Tue culvert c n be kept quite free from water, mud, 
or dust, by a brush attached to the culvert locomotive. 

3. The locomotive rails being laid inside the culvert, the 
tractive efficiency of the driving wheels is not affected by 
snow or frost. 

4. When the culvert is once laid the street traflic need 
not be afterwards disturbed, except at long pc riod inter- 
vals for the replacement of the tram-lloe rail-. 

F. Ordinary horse-haulage tramcars can be used with- 
Out any structural alterations. 

6. The electro-motors used are gearless, and yet run at 
a relatively high speed and efficiency. 

7. All sparking above the street level is completely 
prevented. 

8. All danger to the pefles'rian public in the way of ac- 
cidental electri: shocks is entirely obvia ed. 

9. Posts or other erections along the tramway route are 
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unnecessary, and the appearance of the tramway 
tho: oughfare is not affected. 

10. The tramway rails as used for horse haulage cars 
need not be replaced by railsof heavier section. 

11. The system can be conveniently worked in connec- 
tion with suburban Jines using either horse or electric 
traction. 

12. The load on driving wheels of the locomotive is pro- 
portional to the 'raction requirements of the car. 

13. The outward and return circuits can be entirely in- 
sulated from the earth or buried pipes, thereby preventing 
any destructive electrolytic action on outside property. 

14. The -ystem, in general design, is of a « haracter to 
reduce the cost of repairsto a minimum, and to ensure 
the durability of the plant over a long pe iod of years. 


The Electrophone. 


We are informed by the E ectruphove Lim- 
ited, of Sh -fresbury Avenue, W., that tle ‘‘elo- 
quence f Dean Farrar on the occasion of his 
farewell address will not only reach his devoted 
congregation at St. Margaret’s, Westminster, 
but his utterances, which cannot but be most im- 
pressive, wi l at the same instant be transmitted 
through the electrophone to his host of admirers 
in other distr.cts of London, and probably to 
ho-pitals, thus enab ing the invalided and those 
unable to be present for want of room and other 
reasons to avoid missing an intellectual dis- 
course. St. Margaret’s, Westminster; St. Anne’s, 
Soho; St. Martin’.-in-the-Fields; St. Michael's, 
Chester Square; the Highbury Congregational, 
Marylebone Presbyterian, and Christ Church, 
Birmingham, etc., are the churches amongst the 
leaders in this interesting and benevolent move- 
ment.” The communication is dated the 15th 
ult., but the date of the function has not been 
vouchsafed by the company. 


The Spectrum of Carbon from the Electric 
Furnace. 


In a recent communication to the Académie 
des Sciences, M. Deslandres stated that M. Mois- 
san recently pointed out that the carbons which 
he uses for his electric furnace are purified by 
the passage through them of the large currents 
employed. As it is very difficult to purify car- 
bon by the chemical way, M. Deslandres em- 
ph»sizes the importance and interest of this 
property of the electric furnace, especially to 
repectroscopists who often use pure carbon in 
qualitative analysis. It was on this account that 
M. Deslandres paid -pecial attention to the state- 
ment of M. Moissan, and carried out an investi- 
gation to verify its correctness. M. Moissan 
placed at M. Deslandres’ disposal two carbon 
electrodes, a po itive and a negative, 20 om. long 
and 5cm. thick, which he had made use of in 
some electric furnace experiments. M. Des- 
landres took from each electrode small pieces of 
carbon at distances of 15, 10,5 and 1 om. from 
the arc. He found that the pieces which were 
taken from the electrode at some distance from 
the arc showed the ordinary impurities of car- 
bon, namely, alkaline metals, together with cop- 
per, iron and silicium. When, however, he 
came to examine the pieces which had been 
taken c’ose up to the aro, the bands denoting 
impurity fin»lly disappeared, with the exception 
of the calcium bands, which, although very much 
reduced, always remain visible, a fact which M. 
Desla dres attributes to the lime wall of the 
furnace, which is probably partly volatilized when 
large currents are used. M. Deslandres attrib- 
u'es this purification of carbon toa purely physi- 
cal cause, the impurities being much more vols- 
tile thau carbon, and being therefore vaporized 
before it. The purest carbon was obtained from 
the mushrooms which form on the negative, and 
with one of these mushrooms M Deslandres ob- 
tained a spectrum which contains fewer im pu- 
rity bands than any of the spectra hitherto pub- 
lished. 
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LONG DISTANCE 1RANSMISSION AT 
10,000 VoLTS III. 


(The Pomona Plant.) 


BY GEORGE HERBERT WINSLOW. 


Commercial lighting in Pomona was begun 
November 28th, 1892, and a telegrap ie order was 
at once sent for another set of reducing trans- 
formers, to be used at San Bernardino, wh: re the 
local circuits were already nearly completed. It 
was a condition of the fianchi-e for the latter 
place that lighting should be begun before Janu- 
ary ist, and work was pushed rapidly on the 
transmission line, over 28 miles long, un il it was 
finished. The order for transformers had. how- 
ever, been given too late for them to he delivered 
in time, and it was decided to reduce the pressure 
at Pomona to 5,000 volts and to take to San Ber- 
nardino the half of the Pomona bank thus made 
available. In order to avoid the reheating which 
would have been required had the transformers 
been dismounted for shipment, the latter were 
hauled to San Bernardino on wagons without 
springs, after the li is had been packed so that the 
oil could not splash out. J he transformers reached 
their destination after midn ght, aud the next day, 
December 31st, they were connected to the trans- 
mission line for a few moments to see that the 
latter was all right, after which all the lights on 
the circuit were thrown on for the night. 

When the new transforme's arrived they were 
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The transformers are placed iu a row along a side 
wall and along part of the end wall next the 
switchboard. The transformers near the switch- 
board heat the most. This is probably due to the 
slight drop in wiring between them and the more 
distant converters. During the first y: ar of oper- 
ation a little new oil was put into the converters 
about every four months to make up for that 
evaporated, but none of the old oil was drawn 
off. The switchboard apparatus is like that at 
Pomona. 

The Stillwell regulat: r has long been recog- 
nized as a valuable adjunct to the central station 
operating a number of feeders of different 
lengths from a single dynamo. Its utility is st Il 
greater in a system of long-distance tran- mission 
in which the transmission circuits are supplied 
from one dynamo, as was tle case in this plant 
during its first year of operation, since it is not 
practicable to install such a system as to operate 
with +mall line-loss, and therefore means must 
be provided tocompensate for the large differ- 
ences in the pressure at the ends of the lines. 
The use of regulators at the power-house was 
impossible when bnt one bank of raising trans- 
formers was used for the iwo circuits. Even 
when it became possible by the use of separate 
banks of trans ormers, it was still undesirable 
because the attendant at the power- house would 
often have had to work both the regulators at 
once to properly compensate for changesin load, 
and his attention would have been required by 
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the sub-stations should be changed so as to make 
the pressnre at both more nearly equal. In the 
present plant this is done by changing the num- 
ber of transformers. 

The distribution from both sub- st tions is effect- 
ed in the usual manner at 1,000 volts for incan- 
descent lighting, the only point of interest being 
that a considerable number of Helios arc lamps 
are successfully used on the ivcandescent cir- 
cuits. 

While in use the transformers in the sub- 
stations give forth a continuous hum which de- 
pends for its tone on the number of alte: nations. 
This is an excellent indicator for the attendant, 
whose attention is instantly called to any change 
in the running conditions of the plant by the 
resuliing change of tone. Its indications not 
only mark changes which are taking place and 
which can be detected on the voltmeter, but also 
give notice of coming charges before there is 
any other indication of them. It is thus possible 
to foretell a coming drop in voltage in time to 
use the regulator and thus keep the voltmeter 
needle perfectly still, thongh the voltmeter isa 
very sensitive instiument and the regulator is 
often moved four or five notches. ‘lhe hum 
often change-, however, without any éorrespond- 
ing movement of the voltmeter, but the sound is 
then somewhat different. At rare intervals the 
switchboard lights will snddenly change slightly 
in candlepower before any change is noticeable 
on the voltmeter. 


Baste | BREW 


12 | |SAN|BERNARDINO rit | 
at | | | 


5 P.M. | 


set up and heated in the same way as the others. 
The heating was continued night and day until 
complete, without interrupting the regular light- 
ing service. The ebange of both circuits to 
10,000 volts was made February 16th, 1893. 

The sub-stations at Pomona and San Bernar- 
dino are small brick buildings, one story high, 
with flat tin roofs and numerous windows. The 
Pomona huilding contains two rooms connected 
by a door near the switchboard. The front room 
is used as the office of the company, and the other 
asatransformer room. The 10,000 volt circuit 
enters over the door, and is connected directly to 
the bank of lowering transformers, no switches or 
other appliances being used on the high tension 
lines either there or at San Bernardino. The 
switchboard appliances are a Stillwell regulator, 
two 100-amp. marble fuse-blocks with double 
plugs and fuses, 100-amp. jawswitch, 150-amp. 
ammeter, compensating voltmeter, compensator 
and converter. 

The San Bernardino sub-station is longer than 
that at Pomona, and is not divided by a wall. 


A1 paper presented at the Twelfth General Meeting ol 
he American Institute of Electrical Engineers, Niagare 
Falls, June 27, 1896 
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the regulators at exactly the time he should have 
been free to attend to the generators. A regu- 
lator was therefore placed at each sub station, as 
already stated. These are each of 2,000 lights 
capacity and have a range of 10 percent. up and 
10 per cent. down. This variation of 10 per cent. 
(100 volts) is divided into 14 equal parts, so that 
each step corresponds to 7.1 volts. The diagram 
(Fig. 5) was taken one Sunday, while using only 
5,000 volts, and shows the number of changes 
required during the evening at each station. 
The line marked off” is the base line, and the 
divisions above and below correspond to the 
steps on the dial and show to what an extent the 
regulators were used to increase or decrease 
the pressure. This diagram shows how im- 
possible it would be to furnish lights without 
using regulators, even on Sundey, when 
the load is much - maller than on other days. 
It also shows that on that day the pres- 
sure at Pomona was being mostly reduced 
while that at San Bernardino at times (as at the 
point marked very bad lighi”) could not be 
sufficiently increased. This indicates that the 
pressure of the lowering transformers at «ne of 
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Fic. 5.— Record of Sunday, January 22, 1898, for Pomona, San Bernardino and Canon. 


It is noticeable that the needle will often stand 
for a time perfectly still on the center, and, on a 
slight rise in the hum, will start gently, rising 
never more than three-quarters of an inch, and 
then as the tone gradually becomes lower, slowly 
fall tack to the center, and stop without passing 
it. At other times the variation in hum is more 
sudden and the needle will rise and oscillate 
above the center. Again, the needle will oscil- 
late equally about the center during a regular 
rise and fall of hum, its movement being appar- 
ently due to one impalse and not seeming to be 
modified by subsequent variations. There is no 
apparent change in candle-power of the lamps 
during the voltmeter changes noted. These 
notes were made wh'le thé plant was running at 
only 5,000 volts, but they were later confirmed 
when using 10,000 volts. During dry weatber 
there is considerable intermittent oscillation of 
the voltmeter-needle without there being any 
change in load or any other apparent cause, 
while in wet weather the needle remains per- 
fectly «till for many minutes at a time, often for 
as much as half an hour. A possible explanation 
of this oscillation may be found in the presence of 
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static charges on the line, due to atmospheric 
electricity. That the line is often heavily 
charged from the air is shown by a number of 
observations. One afternoon a painful shock 
_ was obtained on touching the line at the canon 
end, drifting clouds and a strong wind being 
noticed in the valley. Again, while using the 
telephone a report was heard in it so sharp as to 
oause momentiry deafness. Later, after a mod- 
erate wind had been blowing for some time, 
loud reports were noticed on the telephone at 
long intervals. As the wind became higher the 
reports came oftener, and the int-rvals between 
_ the reports became shorter. It was evident that 
there was a discharge f:om the lives through the 
telephone (which was on a metallic circuit) and 
that it depended on the rate at which the wind 
blew. ln order to get the strongest effect the 
two wires were connected in the usual way to the 
raising and Jowering transformers, and one side 
of the telephone connected to cne wire. On 
connecting the other side of the telephone to 
ground a sharp report was heard, and on main- 
taining the connection there was a sound as of 
steam escaping at a distance, with intermittent 
and very faint crackling. If the grouud contact 
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Fia. 6.—Ampere Curves. 


ation of the plant are shown 
curves in Fig. 6, which were taken during very 
wet weather. Taking the maximum load meas- 
urements at 7 P. M. for March 14 and 8, we note 
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weather, show conclusively that the lines were 
heavily charged by the action of the wind. The 
wind no doubt blows electrified air and dust 
against the wires, the latter thereby accumulating 
a static cha ge with a rapidity which we have 
seen depended on the speed of the wind. 


Some curious conditions met with in the oper- 
in the ampere 


that the total apparent energy delivered by the 
sub-stations is 73 per cent. and 75 per 
cent., respectively, of that delivered by the gen- 
erator, while for a smaller load at 9 P. M. the 
respect ve percentages decrease to 47.6 per cent. 
and 48.6 per cent. in spite of the fact that the 
apparent energy delivered by the generator is in 
the latter case only half as great as in the 
former. These re: ults are due to changes in the 
angle of lag caused by changing the load. 

In the canou curve of March 8th. the load at 
9.30 P. M is seen to have increased considerably, 
although the sub-station loads were decreasing. 
This increase was due to the fact that the rain, 
which had previously ceased to fall at Pomona, 
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Showing Excess of Canon Load and also Decrease in Difference be- 


tween Canon Load and the sum of Pomona and Sau Bernardino Load- as the Canon Load Iroreases. 


Note increase due to rain. 


throughout canon and a mile or so outside of m uth of canon. 


Runing in afternoon and nearly all night at Pomona. 


Snowing 


Eight inches of snow at 


power-house, covering insulators and cross-arms completely. One inch of snow on wires. Snow damp 


and cling:ng. No wind. Twenty conductors at canon, 19 at Pomona and San Bernardino. 


was made slowly there was a bright spark before 
the metals touched, and a Joud report. If the 
fingers were interposed a smart shock was re- 
ceived. By making and breaking the ground 
connection rapidly, the line was prevented from 
accumulating a heavy charge, and no spark was 
visible, though a faint crack was heard. Ifa 
slight space was left between the telephone wire 
and the ground, a spark occurred at fairly regu- 
lar intervals, and when the space was lessened 
the sparks became smaller and more frequent. 
When the wind lessened the sparks and reports 
became almost imperceptible, but on the wind 
becoming strong and blustery a large spark was 
again ubtained. When one line wire was dis- 
connected from the transformers at Pomona the 
effect obtained from grouidivg that wire was 
less owing to the reduction in capacity. 

These observations, which were made on the 
Pomona circuit during hot, dry and cloudless 
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began again. 

The electrical resistance of the Pomona cir- 
cuit is 74.9 obme and that of San Bernardino 
156.4 obms at about 90 degrees F. 

The insulation resistance af the circuits varies 
from far beyond the limits of an 11-megohm 
bridge in dry, hot summer weather to as low as 
0.65 megobm during light rain. Thelatter value 
is that obtained with the two San Bernardino 
wires in series, and represents an insulation- 
resistance per mile of over 87 megohms. Ona 
clear, sunny day the insulation-resistances of 
one Pomona wire and of «ne San Bernardino 
wire were respectively 11 megohms aud 5} meg- 
ohms. which are in the ex-ct relation which 
would be expected. 

The lines cannot be tested for grounds or for 
continuity with a magnet» bell, as their capacity 
is such that the bell will ring loudly when the 
wire is perfectly insulated and the circuit open. 
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This capacity also prevents the use of the ordi- 
nary converter test for line leakage, as the lamp 
on the secondary will burn as thongh there were 


aground even when tle line is perfectly clear. 
By adding lamps, however, the light may be cut 
down until the last lamp added extinguishes 
them all. This would not occurif the light of the 
first lamp was due to a difference of potential on 
the primary caused by a ground, as then the 
added lamps would become as bright as the first. 

The primary current is thus seen to be lin. 
ited, and to be due to the capacity of the line. II 
the proper number of lamps has been added to 
ju-t secure darkness when the line is koown to 
be free from grounds the oonvert-r may be used 
to show grounds on that line, since the presence 
of a ground will cause all the lamps to brighten. 
The liue test should only be made after ascer. 
taining with one lamp that the generator is not 
grounded, as otherwise the leakage current for 
the greater number of lamps might burn the in- 
sulation of the generator. 


( To be continued.) 


BOOK REVIEWS. 


AMERICAN ELECTRICAL Cases. Vol. III. Pub- 
lished by Matthew Bender, Albany, N. Y. 


Three volumes of this excellent series have now 
appeared within less than a year. The third 


volume contains 110 cases, selected from those 


decided between July 1. 1889, and January l, 
1892. During this tine many interesting que- 
tionsarose which are discussed in these opinions. 
To illustrate his: Ten of them relate to the in- 
terference of strouger with weaker electrical 
currents, involving the questions of induction 
and conduction and tbe reciprocal rights and 
duties of different uses of electricity, while eigb- 
teen relate to the rights of owners of land abut- 
ting on highways a; against electrical companies 
occupying the streets. 

There are valuable notes upon these as well as 
upon other subjects. Indeed, the notes are a 
useful feature of the ser.es, not so much. p>rbaps, 
on account of their Jength, although there are 
quite exhaustive ones upon prominent to) ics, as 
beciuse they furnieh cross references which 
greatly facilitate the use of the volume. Many 
cass not reprinted in full are al-o abstracted in 
notes. 

We are especially pleased with the index, upon 
which much labor has evidently been bestowed, 
aud with excel ent result. It is a c.mbination 


of index with digest, arranged with a view of 
showing at a glance what tbe volume contains 
upon any given topic. It could hardly be better 
in plan or execution. The importance of keep- 
ing in touch with the growth an: development 
of the law of electricity can bardly be over-esti- 
mated and the lawyer in general practice desir- 
ing to keep ubreast of the times cannot afford to 
be without the American Electrical Cases. 

The mechanical work is fine, Paper, typeand 
plate work are of the best, and the mab e- ub is 
all that could be de-ired. In one particular we 
note au improvement. Tue two preceding 
volumes were rather bulky; in this. although it 
contains practically the sam- number of pages, 
the publisher has, by using an almost impero p. 
tibly thinner paper, qui e materially diminished 
the thickness of the whole book and improved 
its appe rance. 

The publisher of this ser es has performed 3 
va'uable service to the electrical public. It not 
only makes the work of the regular attorney 
much easier, but it will enable any corporation 
of intelligent men to inform themselves as to 
their rights in various circumstances as «stab- 
li hed by previous decisions. It sbould mate- 
rially lessen litigation and is entitled to rank ass 
great ducator. 

We hope t at before the work is completed 
Mr. Bender will add a volume covering the de- 
c'sions in all American electrical patent cares. 
There is nothing of this kind in exi-tence so far, 
and it ought to bea profitable addition to the 
series. It certainly slionld finda place in the 
library of every student of the art. i 

The set is bound i: full sheep, and the practi- 
cal work i- of a mnch higher grade than one 18 
accustomed to seeing in ordinary law boo's, 

(Vol. I, 915 pages; Vol. II, 985 pages; Vol. III, 
893 pages; $6 per volume. ) 
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General News. 


What is Going on in the Electrical World. 


Granville, N. Y.—A new electric plant is to 
be established here. Address the village clerk 
for details, 


Lanesboro, Pa.—Surveys are being made for 
the construction of an electric road between this 
place and Susquehanna. 


Mt. Airy, 0.—The construc.ion of an elec- 
trio railway from this place to Venice, a distance 
of 18 miles, is contemplated. 


Old Orchard, Me.—The construction of an 
electric road between this place and Kennebunk- 
port at an early day seems probable. 


Montgomery, Ala.—Tbe Montgomery Cot: 
ton Mills, Montgomery, Ala., wants an electris- 
light plant of 200 sixteen caudle-power lights. 


Canton, Miss.—N. W. Latimer, city clerk, 
can furnish detailed information as to the rew 
electric light and waterworks plant to Le erected 
by this city. 

Kalamazoo, Mich.—The electri: light plant, 
recently bid in by Cabill & Tate, has been pur- 
chased by Col. G. Edwin Dunbar, who will run 
it himself. 

Minneapolis, Minn.—A petition has been 
presented to the court asking that the Glibe 
5 Light and Power Company be. dis- 
solved. 


New Tork. — The partnership of Noll & Sibley 
has been dissolved. The business will be con- 
ducted as heretofore under the name of C. G. 
Sibley & Co. 


Ottawa, Can.—The Ottawa Improvement 
Company intends to build a dam at Chaudiere 
Rapids and use the water power obtainable there 
in producing electricity. Fully 10,000 horse 
power can be secured. ` 

Bronson, Mich.—Messre, Bond & Rheubot- 
tom, of Union City, have been granted a 15 year 
franchise to establish an electric light plant in 
Bronson. Work on the plant will begin im- 
mediately. | 

Colorado Springs, Col.—A company has bee 
organized, to be called the Garden and Glen 
Electric Road, for the purpose of buiiding an 
electric line to the Garden of the Gods, a distance 
of two mil-s. The right of way has been 
secured. 


Newburg, N. Y.—One of the new double- 
decker trailers for the Newburg and Orange 
‘Lake electric road has been received by the 
company. It is much admired, and reflects 
cred:t on its makers, the J. G. Brill Company of 
Philadelphia. 

Riverton, Pa. The Cumberland Valley Trac- 
tion Company bas purchased the rights and fran- 
chises of the New Cumberland and Riverton 
Electric Company. This latter is the company 
that was chartered to build an electric road rom 
New Cumberland to Riverton and Shiremans- 
town. 


Auburn, N. Y.—The street railway that the 
Auburn Iuter-Urban Electric Railroad Com- 
pany proposes to build will be about twenty-five 
miles long, extending from the northerly end of 
Jackson street in Auburn to a point on the 
“island” at the foot of Owasco lake. 


McKeesport, Pa. An application is before 
the court for the building of a new road from 
McKeesport to Rostraver township, a distance of 
nine miles. If the action of the court is favor- 
able, the McKeesport and Port Vue Traction 
Company will build an electric line along the 
new road. 


Flushing, Mich.—Propoeals will be received 
until August 20 by W. H. J. Martin, president 
of the village cou:cil of Flushing for water wor. s 
and electric light machinery and c »nstruction. 
H. H. Humphrey, electrical and mechani al en- 
gineer, of Det.oit, may be applied to for in- 
formation. ae. 


Boston, Mass.—The Railroad Commissioners `` 


have issued an order making it imperative that 
all electrically operated street cars shall be heated 
by electricity; those now heated by stoves must 
adopt electrical heating as soon as the stoves are 
worn out. A'l new roads are required to put in 
electric heaters. 


City of Mexico.— General John B. Frisbee, of 
this city, formerly of California, has just re- 
ceived a concession for an electric railway from 
Julipa on the Inter-Oceanic Railway to Coroba 
on the Vera Cruz Railway, passing through an 
extensive coffee and fruit country. This is the 
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first electric railway projected in the republic (f 
Mexico. 


Atchison, Kan.—The Atchison Railway, 
Electric Light und Power Company has its new 
machinery in operation and it is giving tbe 
utmost satisfaction. The dynamo js of the Wood 
type compound alternatin , of 3 000 jump capa- 
city, and was furnished by the Fort Wayne Elec- 
tric Corporation: A 2. 000-light dynamo and a 125- 
light arc machine will be ad. ed at once. In ad- 
dition to this, one of the railway gen: rators now 
furnishing power will be replaced by one of 260 
horse power. 


Richmond, Ind.— For some months a number 
of capitalists in Wayne, Fayet e and Union 
counties have contempla ed the construction of 
an electric railway to touch the principal points 
in the three counties, aud now it is announced 
that the line is assured. It will be s xty-five 
miles long, and open up the finest rection in the 
eastern part of the State. It is estim ted that 
the cust of putiing the line through complete to 
carry both passengers and freight will b- $7C0,- 
000. Motors of a powerful make wiil be used 
for the freight traffic. 


. Gorham, Me.—The Portland Extension Rail- 
road Company has been organized for the pur- 
pose of builuing an elect:ic road from the ter- 
minus of the Portland Railroad Company in 
Westbrook to Gorham. The directors of the new 
compuny are Wm. G. Davis, Wm. R. Wood and 
C arles F. Libby, of Portland; Edward A. New- 
man, of Deering, and Wm. Wheeler, of Brook- 
lyn. N. Y. Thecompa:y is separate and dis- 
tinct frem the Portland Railroad Company, and 
will build and operate its own track and its own 
rolli: g stock, but will lease power of the Port- 
land Railroad Company. 


Savannah, Ga.—The bondholders of the Sa- 
vanuah and Atlantic Railro:d, better known as 
the Tybee Railroad, have relused to accept the 
plau of re: rganization proposed by the commit- 
tee of the Central Railroad Com; any. It is the 
idea of the commit ee represeniing the bond- 
holders, when they secure possession of the 
property (which was transferrea to the Central 
Company on guarantees that have not been ful- 
filled}, to make such improvements in the road. 
bed and superstructures as will secure them 
against damage by storms, and to equip the line 
for electric cars 7 


Detroit, Mich. — The Michigan Electric Com- 


pany of Detroit has recently completed an ar- 
rangement with the General Electric Compauy 
and the Edison Illuminatipg Company, of 
Detroit, covering the selling agency of General 
Electric m' chinery and supplies in Michigan. 
and consequently the General Electric Company 
will at once close the offic. they have maint ined 
in Detroit. ‘lhis arrangement covers the entire 
line of General Electric manufacturer, including 
lighting generators, motors, incandescent lamps, 
and ull their various lines Uf machinery and 
supplies. 


Harrisburg, Pa.—It is announced that a 
charter has beeu granted by the State depart- 
ment to the Gettysburg, Baltimore & Washing- 
ten Railroad Company, with a capital stock of 
$750,000. 1 he line is to run from Cemetery Hill. 
near Gettysbu'g, to Biddle’s Milis, at or near 
the Maryland State line, with branch connecting 
with the Round Top extension of the Gettysburg 
and Harrisburg near the Little Roni d Top. It 
will be some thirteen miles long. E. M. Hoffer, 
of Hummelstown, president of the Gettysburg 
Railway Company, is the principal stockholder 
and president of the new company. 

Philadelphia. —The stockholders of the street 
railway companies that were recently consoli- 
dated are sending in their acc ptances by the 
thousands. The officials of the roads say that 
not a dissenting voice has yet been heard.—The 


Gerson Elec r oal Manulacturing Company, of 


Philadelphia, has filed an assignment to Geo. W. 
Wilgers.—Draughtsmen at the Baldwin Locomo- 
tive Works have been busy lately worki: g up 


plans for the trucks to be placed upon the new 
type of electric locomotive which the Baldwin 


Westingbousre combination intend producing. 
It is probable that the completed locomotive will 


_be ready for inspection in about three weeks. 


Chicago, III.— The Times says: Suburban 


‘residents along the lines of he Chicago and 


Northern Pacific and the Chicago, Burlington 
and Quincy railroads will soon be able to rie to 
and from the city on swift-running electric 
trains. Ihe Northern Pacific is about to substi 


` tute electricity for steam on its line, and a new 
` corporation is planning an extensive system of 
trolley lines along the Burlington to reach the 


. towns of La Grange, Grossdale, Austin, Ridge- 


land, Oak Park and Lyons. The improvement 
rroposed by the Northern Pacific cc ntemplates 
the use of electric power instea:l of steam over 
its entire system, and is regarded by railroad 
men as one Of the most important departures of 
years.” 

Niagara Falls, N. Y.—Gecrge M. Johnson 
of Buffalo, who is interested in a current water 
motor patented by William H. Britton, also of 
Buffalo, has been trying to interest local capitalists 
in another power scheme. Mr. Johnson states that 
the Niagara Falls and Lewiston Railroad people 
are considering putting in the motors along the 
line of the lower river and generating electricity 
by means of them for the propulsion of their 


cars. Mr. Johnson claims that electric energy 
can be generated by means of the motors and 
sold at Niagara Falls at fri m $5 to $8 per horse 


power. He claims they can b.. used all along the 
upper river on both shores. Models are on ex- 
hibitic n here. | 


Spokane, Wash.—Albert E. Humphreys and 
Martin King have inserted a notice in the Spo- 
kane papers announcing their intention to form 
a company under the name of the Trail Creek 
Tramway Company” (limited liability), for the 
purpose of building, constructing, equipping and 
operating a tramway commencing at a point on 
the west bank of the Columbia river at or near 
the mouth of Trail creek and running to the 
mineral claim Iron Horse, situated on Monte 
Cristo mountain, ın the Trail creek wining 
division of the district of West Kootenay, and 
also a telephone and telegraph line in connection 
therewith, with power to build, construct, equip 
and operate branch lines to the Columbia, Koo- 
tenav, and any other mineral claims in the said 
Trail creek mining division. 

Albany, N. Y.—The Superintendent of Public 
Works has giv n Mr. Frank W. Hawley permis- 
sion to use the level of the Erie Canal between 
Buffalo and Tonawanda in experiu:enting with 
the Cooper & H. witt system of propelling 
canal boats with electriaty. The experiment 
will take place September 25. It + il be wit- 
nessed by the State officers aid expert elec- 
tricians from various parts of the United 
States.—The State Board of Railrcad Commir- 
sioners has granted the application of the Utica 
and Herkimer Street Railroad Company to build 
a branch. ‘ihis was the first application made 
by a street railway under section . 9 of the rail- 
road laws, which prescribes thut street railways 
in future must apply to the commissioners for 
permissi n to operate a new line or extend one. 


Nevada City, Cal.—The Nevada County Elec- 
tric Power Company, a new corporation, pro- 
poses to operate the machinery of the mines 
herexbout ly elvctricity. Water power to ener- 
gize the dynamos will be obtained by damming 
the south fork of the Yuba River and conduetin 
the water by means of a flume to the electrica 
power bouse to beerecte ata point about four 
miles from Nevada City, to which place, and 
thence to Grass Valley, current will be transmit- 
ted by wire. The contract for the electrical ma- 
chinel y for a preliminary plant, which includes 
two 450 m. P. generators, has been let to the Stan- 
ley Electric Company of Pittsfield, Mass. The 
system to be used will be the ‘‘ two phase alter- 
nating.” W. F. C. Hasson, Andrew H. Hunt 
and W. R. Eckart are the contracting engineers. 

Washington, D. C.—Work on the Washington 
and Great Falls Electric Railway is being pushed 
by the con'racto s, who hope to have the line 
ready for traffic by the end of the present month. 
The route chosen for the road is one of much 
sceni beauty, and among other attractions along 
the line will bethe National Forum of Glen Echo 
and its Chautauquen amphitheatre, bui't to ac- 
commodate 10,000 persons, which, besides its lec- 
tures, musica es and didactic enterta nments, can 
be made available for conventions, festivals and 
other things promotive of patronage.—The Rock 
Creek (Chevy Chase) Electric Railway Company 
has made a deal with the Washington and George- 
town Railway Company by which both com- 
p ‘nies will operate as one under the name of the 
Capital Traction Company. 


“Two to Fifteen Days’ Pleasure Tours.” 
(No. 8 of the 4-Track Series.) 

This is a beautiful little book of sixty-four 
pages, narrow octave, printed in two colors, 
issued by the Passenger Department of the New 
Yor. Central, from the press of t! e Matthew s- 
Nortbrup Company Complete Art Printing 
Works, Buffulo. N. Y. 

It deecribes a series of tours occupying from 
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two to fifteen days, arranged for the purpose of 
meeting the wishes of all classes of travellers, 
including trips to the Thousand Islands, 
Montreal, Saratoga, Lake George, the Catskill 
Mountains, Niag ra Fallin, Chautauqua, Adiron- 
duck Mountains, Berkshire Hills, Richfield 
Spri gs and many other famous resorts. In- 
formation concerning these trips is given—dis- 
tances, tine, fares, connections and all other 
details—with much precision. It contains ten 
maps engraved expressly for this wo k, and is 
profusely illustrated with a jarge number of new 
and beaut ful half-tone engravivgs. A glance 
over this liit e book will convince you that the 
attractious of the New York Central a:e equal ed 
only by their merit, and affurd a choice which 
will suit every taste and every purse. 

“Two to Fifteen Duys’ Pleasure Tours” will 
be sent free, post-paid, to anyaddress in the 
world, on receipt of two 2-cent stamps, by George 
H. Daniels, Gereral Passenger Agent, New 
York Central and Hudson River Railroad, Grand 
Central Station, New York. i 


COMMERCIAL PARAGRAPHS. 


R. D. Nuttall Company, Allegheny, Pa., manufacturers 
of the Nuttall Trolley and other well known street railway 
specialties and supplies, have torun their factory double 
time to keep up with orders. 


In order to give the business his personal attention 
Mr. W. D. Packard has assumed the general managership 
of the Packard Electric Company’s plant at St. Catha- 
Tines, Ontario. The factory hus been equipped through- 
out with new and improved machinery, and is now in full 
operation manufacturing the well-known P. ckard lamps 
and transformers. 


Some Recent Lamp Tests. 


The following extracts are taken from the report of 
Prof. B. F. Thomas of the Ohio State University. Colum- 
bus, O., who recently completed a very interes! ing test of 
a make of incandescent lamps tor which some very re- 
markable claims have been put forth as to the mainte- 
nance of candle power, increase (instead of decrease) in 
the efficien: y of the filament du ing burning. etc.: 

Weston instruments were used for the current strength 
and voltage. For candle-power readings, a Sumner- 
Brodhun sighting box wus adapted to an accurately građu- 
ated portable photometer bar, .00 inches long. The lamp 
under test was place : at one end of the bar, and a 100. volt 
16 candle-power lamp, which had been used some time, 
was placed at the other end and served as a working 
standard. One hundred lamps, labeled 16 c. P., 100 volts,’ 
were obtained for this test. They were about equally 
Givided in two lots, having distinguishing marks inside 
the bulbs. Twenty-five lamps were taken at random from 
each lot for test. The mains from the station circuit were 
kept at as nearly constant pot ntlal as possible by an at- 
tendant at the switchboaid, but the running of a motor 
on the circuit caused n.omentary abnormal chunges in 
voltage. No attempt was made to secure unusual con- 
stuncy for the reason that the circult arran, ement used 
enabled us to work the lamps under the condi ions or- 
dinarily existing in central station practice. The results 
may therefore be con-idered as a better indication of what 
lamp users may reasonably expect from similar lamps 
than if the lamps had been run at an unvarying voltage. 
From readings taken on different days, and at different 
times of day, the average voltage was about 99. 

„The lamps under test, and the test lamp itself, were 
allin parallel, such arrangem nt making it unnecessary 
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to wait for periods of steady and proper voltage before 
taking the photometer resdipgs, the flight momentary 
variations of voltage from the o rrect value affecting the 
cand'e-power of both lamps alike. 

„The following tables and curves give the results ob- 
tained. Tables I and II give for each of the lots 1 and 2 
the number of lamps burning, the observed candle-power 
(average of each lot), and the average watts per lamp, at 
the several times at which readings were taken. From 
these readings the percentage of Initial candle-power, the 


emolency, and the candle- power per walt were computed 
and inserted in these tables: 
: TABLE I. 
TEST OF PACKARD LAMPS, MAY, 1895. 
Average of Lot No. i. 


Ho: rs Number Percent. Watts Watts Candle 
from | lamps Candle of inftial per per | power 
start of burn- (| power. candle lam candle per 
test. | ing. power. P. | power.| watt. 
0 23 15.t4 100 61.00 3.98 5. 
96 “ 17.58 113.2 68.12 3 59 870 
144 “ 17.84 115.0 68.62 8.:7 | .280 
1:2 ts 17.82 110.0 63.4 8 57 0 
258 te 17.58 118 0 68.55 8.68 . 5 
312 ~ 5 17.80 111.4 68.41 8.66 278 
860 %4 17.04 110.0 68 20 8.70 870 
408 0 17.0. 120.0 68.80 3.70 | .370 
480 “ 6.68 107.5 68.00 878 | .265 
sas" 10 16.70 107.5 63.75 8 76 .. 
600 ss 16.85 108.8 62 64 8.68 261 
645 23 16.07 108.4 62.60 8.90 26 
696 R 15.88 113.0 (2.60 8.16 258 
768 0 14.81 96.3 61.94 4.17 240 
812 u 4.50 98.3 61.51 4.54 -280 
TABLE II. 
Average of Lot No. 2. 
Hours Number, Per cent. watts Watts Candle 
from | lamps Candle j of initial r per power 
start of burn- | power. candle 11189 candle] per 
test. ing. power. power. watt. 
0 26 14.77 100 4. 60 8.36 308 
96 s 14.06 108 50.00 38 801 
144 of 15.18 102.5 50.28 4.8: 801 
192 8 1.0. 101.8 49.96 8.80 -308 
252 as 14.98 101.2 50.10 8.85 E 
81 2 14.85 10.8 49.78 8.8. 190 
860 í. 14.82 100.8 49.7; 3.36 208 
48 = 14.67 99.8 49.70 8.89 . 2 
480 0 14.65 90.8 41.33 2.50 28 
823 ‘ 14.70 99.3 49.81 8.36 208 
600 te 14.50 98.3 4.88 8.40 204 
648 ù t 14 16 96.0 49.00 8 44 28 1 
696. t 18.87 94.0 48.93 | 8.58 2°38 
%6< “u 13.29 90.0 48.50 8.50 N4 
812 “ 12.97 83.0 48.95 8.72 269 
TABLE III (Lot 1) — Economie Resuizs. 
Total 8 
Hours candle Total kllo- Total cost cost in 
from start. wer watt hours) of light. | ceuis of 1 
ours. C. P. hour. 
200 41.500 158.15 $36.06 08 
200 t 9.950 314.00 67.70 0734 
800 188.570 4.2.80 99.56 0744 
400 178.80 628.0 130.60 074% 
800 216.4 0 779.8 100.86 -0743 
600 256.090 2. 190.93 0746 
700 292. 100 1071.2 219,24 . C751 
e00 33 DW 17.7 84 0757 


Norge —Coet of light based on an assumed pr.ce of 20 
cents per lamp and 20 cents per kilowatt hour. pi, peri 
in last columu obtained by dividing cogs in fourth column 
by corresponding figures in second column. 


TABLE IV (Lot 2)—Zoonomlo Resuits. 


Total Average 
Hours candle Total kilo- Total cost; cost 
from start. wer att hours of light. | cents of! 
ours. c. P. hour. 
100 87.820 124.50 $39 90 0801 
200 75.0 0 249.90 54. 98 0773 
300 112.870 874.80 79.96 .0712 
400 147.940 494.20 108.84 CO 
500 183.220 608. 0 127 64 . 08 7 
600 218.170 è 3 t il 151.84 .0604 
700 262.130 8v4. 40 174.8 06886 
t00 284.860 966.10 195.22 0697 


Norsg.—Cost of light based on an assumed pe of 20 
cents per lamp and 20 cents per kilowatt hour. Figures in 
last column obtained by dividing cost of lightin fourth 
column by corresponding figures in second column. 


„The value of Tables I and II are plotted in terms of 
candle-power and time in curve A, of percentage of initial 
candie-power and time in curve B. and of efficien. y and 
time In curve C. As shown by these curves, lot 1 shows a 
marked increase in candle-power on the start, reaching a 
maximum of 17.9 candles at about 175 hours, then de- 
creases uniformly until (00 hours, when a more rapid de- 
crease sets in. The candle-power does not fall to its in- 
itial value of 15.54 candles until over 700 hours from the 
start. Lot 2 shows only a moderate rise in candle-power 


with a maximum of about 150 hours, and then decreases 
uniformly to its initial value at 400 hours: curve C shows 
a marked increase in efficiency for lot i on the start, fall- 
ing back to the initial value only after 600 hours. Lot 2 
improves in efficiency also at the start, though to a smaller 
extent, and continues at a practically uniform figure for 
600 hours. Tne decrease in efficiency for each lot after 
600 hours is much iess rapid than that usually met with. 

Tables III and IV give the total kilowatt hours spent 
on each lot of lamps and show the total cost of light and 
average cost in cents of one candle-power hour. 

“Tt will be noticed that the breakage is remarkably 
small. No lamp of either lot showed any serious blacken. 
ing, and the majority of the lamps were scarcely blackened 
at all” 

The report ends by saying, that taking economy, 
maintenance of candle-power and freedom from biacken- 
ing into account, the results obtained are much superior 
to any heretofore published, and the New York and Ohio 
Company, of Warren, Ohio, whose lamp, the well-known 
‘Packard,’ was used in this test, are to be congratulated 
upon their achievement in the manufacture of incandes- 
cent lamps.” 


BUSINESS HINTS. 


Public Buildings, Theaters, Residences, &c., Proposed 
or In Course of Construction. 


(The following summary is prepared weekly for ELECO- 
TRICITY for the information of advertisers and readers 
who are dealers in apparatus and articles rcquired in the 
electrical equipment of public and private buildings.) 


Atlantic City, N. J.— It is reported that C. A. Braden- 
burg, of Philadelphia. is contemplating the erection of a 
hotei and theater building here to cost about 8250,000. 

Brooklyn, N. Y.—Pians have been prepared by Architect 
John Smith jor a four story apartment house at 9.4 
Bedford ave. 

Cambridge, Pa.—A new hotel building is to be erected on 
Beach ave. at an estimated cost of $250,000; every 
modern improvement will be introduced ; the structure 
will contain a theater, bath rooms, natatorium and 3 
roof garden; it will be known as the Hotel Al Monte. 

Chicago, Il.—Plans have been prepared by J. D. 
Howath, Dearborn st , for a five story bank and hall to be 
erected for A. Kopperl, 569 South Canal st.; electric light- 
ing and other improvements will be introduced... A six 
story factory is to be erected for M. D. Colfeen, Washing- 
ton st., at a cost ot $125,000 ; the specifications call for all 
modern improvements, including electric lighting. 

Germantown, Pa—A bew residence is to be built for 
Mrs. W. Morris, at Overbrook, at an estimated cost of 
. 40,0 0. The specifications ca l for every modern improve- 
ment. 

Knoxville, Tenn.—A theatre building is to be erected 
tor the Grand Opera House Co. at a cost of $60,000; the 
structure will be wired and fixtured throughout for 
electric lighting. 

Lock Haven, Pa —The opera house at tbis place is lo be 
improved ; anew electric lighting system will be intro- 
duced. 

Rahway, N. J.—It is reported that a new electric lizbt- 
ing system is to be established here: address the clerk of 
the council 

St. Louis, Mo.—A fine edifice is to be erected for the 
Cumberland Presbyterian Church, after plans prepared 
by Architect Charles E. Ilsley ; among the improvements 
intro uced will be electric lighiitng....Plans have deen 
prepared by J. L. Wees fora market and store building to 
be erected at a cost of 8200, (00; specifications call for 
passenger and freight elevators, steam heating, etc. 

Tampa, Fla.—A new fire-proof hotel building is to be 
erected here by J. A. Wood and others at an estimated 
cost of $20 ,000. 


HOURS 

Newark, N. J.—Architects McKim. Mead & White, of 
New York City, have prepared plans for & handsome 
residence for Robert W. Cumming, at 868 Mt. Prospect ave., 
this city ; the structure will be provided with every 
modern improvement. 

NewYork City. Architects Cady, Berg & See have com- 
pleted plans for a new five story building to be erected iD 
conn ction with the Museum of Natural History at. cost 
of $800,000; the structure will be equipped with the 
latest conveniences ; a new electric plant will be installed, 
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to consist of a 150 horse-power engine and 100 K. w. dy- 
namo . Plans have been prepared by John G. Pangue for 
a seven story warehouse at 169 Mercer T.. . . Architects 
Clinton & Russell have prepared plans for 5 six story 
dwellings to be erected at 12- 0 West th s!., for Wm. R. 
Montgomery, 2715 Creston av. . A tive story dwelling is 
to be built at 188 Waverley Place by Rev. G. P. O'Flynn ; 
Architect George H. Stenton; the specifications call for 
the most modern improvements....The club house at 111- 
119 East 58th st. is tobe altered for the German Lieder- 
kranz So-fety; the plans call for the latest improve- 
ments... Plans have been prepared by /rchitect Edward 
-Wenz for 5 five story fiat buildings to be erected on 
102d st. for John Sturck & Co.; all modern improvements 
will be introduced. 

Oquawka, 11).—Plans and specifications have been pre- 
pared for the erection here of an opera house block by 
Wm. Wolf, of Galesburg. 

Philad Iphia, Pa.—Plans have been repare by T. W. 
Roos, of New York, for & new ten story fire-proof building 
for the New York Mutual Life Insurance Co. at 1007-10 1 
Chestnut gt., at a cost of $800,000 ; the structure wll be 
wired and fix: ured throughout for electric lighting. 

Providence, R. I.—The pew c ub house which is to be 
erected for the Harbor View Clubon Thames st. is to be 
wired and fixtured throughout for electric lighting; 
Architect Charles F. Chase prerared the plans; H. F. 
Minsher is secretary of the club. .. Plans have been pre- 
pared for a four story brick and stone building on Mathew- 
son st. by Benjamin D. Weeden ; passenger elevators 
all modern improvements will be introduced. pe 


MOONLIGHT SCHEDULE FOR THE 
UNITED STATES. 


(Issued by the Washington Carbon Company.) 
AUGUST, 1895. 


DATE. LIGBT. DATE. EXTING. 
t 11.40 P. M 2 4.00 a. M 
8 12.40 a. M. 8 4.00 
4 1.10 4 4.00 
5 No light. 5 No light. 
: ee -4 (T) 

8 7.30 P. M. 8 9.30 P. M. 
9 7.30 9 v.50 

10 7.80 * 10 10.10 *“ 
11 7.80 „ 11 10.30 
12 7.0 12 1100 
18 7.80 " 18 11.30 
14 7.30 " 18 12.20 a. M. 
15 7.830 16 1.00 

16 7.30 17 1.10 
17 7.80 *“ 18 10 
18 7.80 19 390 „ 
19 7.20 20 4.80 “ 
20 7.20 21 4.80 
21 7.90 “ 22 480 ‘ 
22 7.0 „ 28 430 4 
238 7.00 M 4.30 “ 
A 7.00 25 4.90 
25 8.00 * 20 4.30 “ 
26 9.00 27 430 4 
27 9.40 28 430 ~“ 
W 10. 40 99 430 “ 
29 11.00 30 4.90 
Y 11.30 31 4.80 « 


INCORPORATIONS. 


The Central Light and Pow:r Company, Montreal, Can. 
—toc nstruct and maintain works for the manufacture of 
electrical machinery. apparatus, etc. Capital stock, 
450,0 0. Incorporators: Richard White Edward H. 
Barker, Frank E. Kane and others. 


The East Orange Electric Company, East Orange, N. J. 
—to establish and maintain electric plants for heat, light, 
power aid telephone service. Capital stock, $150,0 0 PTO- 
mot rs: Roderick M. Sanger, Chas Jacobus, Alfred Lind- 
say, Montgomery: Lindsay, East Orange; Wm. E. Runkle, 
Newark, N. J. 


The New Bethlehem Electric Company, New Bethle- 
hem, Pa.—to supply light, heat and power, etc , by means 
of electricity. Capital stock, $1,000. Promoters; John B. 
Thompson, Geo. L. Thomas, C. E. Andrews, W. M. An- 
drews, J. R. Foster, G. A. Berger, R. F. Mateer, F. L. 
Andrews, W. J. Mateer, 8. Taylor Sheaffer, New Beth- 
lehem. l 

The Fox River Developme:.t Company, Chicago, III.—to 
construct, operate and malntain water works, sewers, 
drains and electric light plants; lay water mains and 
supply pipes, and string electric light and power wires, 
etc. Capital stock, $100,000. Promote 8: Pieston W. 
Gray, John B. Ruhland. Thos. R. Cone. 


The Kaweah Irrigation and Power Company, Visalia, 
Cal.—to acquire, buy and sell water and water rights; 
furnish power developed by water, electricity or other 
means; acquire, construct, operate and sell electrical 
railroads and electric plants; carry on a general manu- 
facturing and merchandise business. Capital stock, 
$800.(00. Promoters: hlisha C. Ware, Chicago, III.: A. G. 
Wishon, Tulare ; Geo. Hanna, John A. Pirtl , Los An- 
geles ; O. C. Ainsworth, Pasadena, Cal. 


ELECTRICITY. 


The Homestead and Calhoun Park Street Railway Com- 
pany, Homestead. Pa.—to engage in the conveyance of 
passengers by power other than locomotive Capital 
stock, $18,000 Promoters: Nathan H. West, Thos. L. 
Brierly, Geo. Gladden, Jas. B. Neel, Robt. M Elliott, 
John F. Milliken, Reid Kenaedy, Joseph A. West, Home- 
stead. 

The Winchester Gas and Electric Light Company. Win- 
chester, Mass.—to make and generate gas and electri- 
city for lighting, heating, cooking. and furnish mechanical 
power. Capital stock, $50,000. Promoters: Lewis C. Pat- 
tee, president ; David N. Skillings, treasurer ; Hales W 
Suter, N. T. Apollonio, F. J. O'Hara. 


The Salt Lake Citizens’ Electric Light Company, Lead- 
ville, Col.—to construct and operate a system for furnish 
ing light and heat, also power, in Lake County, Col, and 
Sait Lake County, Utah. Capital stock, $500,000. Prom - 
ters: Chas. Boettcher, John F. Campion, Geo. W. Trim- 
bie, Leadville. 


The Island Pond Electric Light and Power Company, 
Island Pond, Vt —to acquire and own real estate, and con- 
duct all transactions incident to a general electric light- 
ing business. Capital stock, $10,000. Promoters: Geo. Hs 
Fitzgerald, Z.M Mansur, H. E. Fitzgerald, L. A. Cobb, 
E. W. Bartlett, Island Pond. 


The Northern Electrical Manufacturing Company, Mad- 
ison, Wis.—to manufacture motors, dynamos, generators, 
etc. Capital ot ck, $50,000. Promoters: D. C. Jackson, 
C. M. Conradson, V. O. Fox, W. F. Vilas, Madison. 


The Highland Park Passenger Railway Company, Pitts- 
burg, Pa.—to engage in the conveyance of passen ers by 
electric power. Capital stock. (0.000. Promoters: Wm. 
B. Rhoads, Joshua Rhoads, Allegheny; O. 8. Decker. 
Robt. S. Frazer, Pittsburg; W. C. O'Reilly. 


The North Susquehanna Transit Company, Danville, Pa. 
—to engage in the conveyance of passengers by electric 
power. Capital stock, $125.00'. Promoters: E. +. Whit- 
ney, Robt. E. Wright, Allentown ; Edward R. Spousler, 
J. M. Fitzgerald, Wilson M. Gearheart, Harrisburg ; 
James Scariett, R S. Ammerman, John K. Gerrioger, 
Danville, Pa. 

The Pine Plains Light Company—to supply gas and 
electricity in Pine Plains, Dutchess County, N. Y., and 
suburbs. Capital stock, $10,000. Directors: Jobn R. 
Thompson and Newton Hebard, of Amentia ; Frank Eno, 
Frederick Bostwick, W. Bostwick and Charles 8. Wilbur, 
of Pine Plains. 


The Burton Electric Company of California, San Fran- 
cisco, Cal.—to supply electricity for the heating, forging, 
smelting, welding and working of metals, minerals, ores, 
chemicals and gases: deal in all kinds of electrical ma- 
chinery and inventions, etc. Capital stock, $1,000,000. 
Promoters: Geo. C. Perkins, J. R. Kendall, Oakland; 
John C. Rich rds, N. A. Harris Geo. E. Davis, G. A. 
Warner, San Francisco ; Geo. D. Burton, Boston, Mass. 


The Newark Electric Developing Company, Newark, 
N. J.—to manufacture electric appliances and machinery 
and to sell the same. Capital stock, $100.000. Pi omoters: 
Augustus Demarest, Eugene Eagles, Chas H. Madison, 
James H. Reinhardt, Newark, N. J. 


The Delaware County Gas Manufacturing Com- 
pany, Camden, N. J.—to manufacture and construct 
machinery, works, etc., for heating, cooking or lighting, 
and supply gas, electricity, etc., for heating, cooking 
or lighting, etc. Capital :tock, $160,400. Promoters: 
C. Hasletine Basshor, H.C. Turnbull, Jr., Baltimore, Md; 
John W. Baker, John J. White, Chas. L. Lagen, Philadel- 
phia ; Lewis Starr, Woodbury, N. J. 


The Elliott Magnetic Electric Company Chicago, III. 
—to manufacture and sell the Elliott magnetic electrical 
and mechanical appliances for railway and other pur- 
poses ad sell the right to perso:s to manufactuie and 
sell the said appliances Capital stock, $1,000,000. Promo- 
ters: Wm. R. Elliott, Issac C. kobbins, Chas. A. Emmons. 


The Connersville Electric Light Company, Connersville, 
Ind.—to u.aaufacture and produce electricity for illumi- 
nating and motive power. Capital stock, $15,000. Promo- 
ters: Edward W. Ansted, Wm. Newkirk, John B. McFar- 
lan, James N. Jeron, Thos. Downs. 


The Dayton Electric Fire Alarm Company, Dayton, 
Ohio—to manufacture all kinds of electrical apparatus, 
machinery and appliances. Capital stock, 10,000. Promo- 
ters: Elihu Thomson, Samuel G. Cain, Newton R. Bun- 
ker, Harvey Cortiand, Albert Beebe. 


The Seattle and Rainier Beach Kallway Company, 
Seattle, Wash.—to improve and operate the Rainier ave- 
nue electric lines, which they have purchased. Capital 
stock, $90,000. Incorporators: Herman Chapin, E. W. 
Andrews and Josiah Collins. 

The Portchester, Rye. Harrison and White Plains 
Electric Railway Company has filed certificate cf incor- 
poration at Albany, N. Y.; the company was organized to 
build an operate and electric railway connecting the 
towns named in the titie. Capital stock, $150,000. Directors 
J. W. Lounsbury, William Ryan, J. O. Merritt, H. M. Hen- 
Gerson, William L. Ward, J. W. McCarthy, of ! ort- 
chester; Charles D. Haines, of Kinderhook ; Ebenezer 
Bull, of Harrison, and Frank Schirmer and John O'Rourke 
of White Plains, N. Y. 
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ELECTRICAL PATENT RECORD. 


Letrers Patent Issurp Avaust 6, 1895. 


ELEOTRIO RAILWAYS AND Al PLIANOES. 


518 lth 9 Sonon Ana arr of Electric Railways 
an amways. Isaac W. Heysinger, Phil ‘ 
P+. Filed April 11, 1892. cee ope 

544,037. eonverter System for Electric Railways. 
ae Harper, New Brunswick, N J. Filed June 29, 


iach conan Sya an on ee ele Railways. James 

onas an niam Thomas, Catasau 2 

Flied Dec. 6. 1894. MALER 

514.157. Trolley-Wheel. Jesse Conway, Baltimore, Md.. 
assignor of five-elgbths to James F. Morrison, same 
place. Filed Jan. 4. 1895. 

544,198. Electric Railway. Francis Taylor, Charlotte, 

. C., assignor of one-half to Irvin W. Durham, same 

place. Filed Nov. 80, 1891. 

544.209. Electric Railway and Tramway. Jean Claret, 
Lyons and Olivier Wuilieumter. Cl rmont-Ferrand 
France. Filed Ju:y 25, 1898. : 


ELEOTRIO LIGHTS AND APPLIANCES. 


548,92. Method of and Means for Extinguishing Electric- 
Arcs. William B. Potter, Schenectady. N. Y., assignor. 
by mesne assignments,to the General Electric Com- 
pany: same place. Filed Nov. +0, 94. 

5 8,900. Electric-Arc remp: Charles E. Scribner, Chi- 
cago, III, assignor io the Western Electric Company, 


same place. led March 18. 1891 

548,85. Incandescent Conductor for Electric Lamps. 
Thomas A. Edis n, Menlo Park, N. J., por to the 
Edison Electric Light Company, New York, N. Y. 


Filed Aug. 7, 1882. 
£43,988 . Filament for Incandescent Lamps. Thomas A. 

PRAN Light Company, New York, N. Y. Filed Oct. 
514,034. Electric-Lighting System. Edward F. G 
New York, N. Y. Filed Sept. 28, 1894 sran; 
544,0. 6. Electric-Arc Lamp. John A. Mosher, Chicago 

III. Filed May 11, 1895. N 


DYNAMO ELECTRIO MACHINERY. 


548,836. Alternating-Current Motor. Engelbert A 
Zurich. Switzerland Filed Oct. 9, 1894. TARR 
543.89. Constructio of Armatures for Dynamo. Electric 


Machines. William B. Sayers, Bearsden, . 
Filed Aug 16, 1894 l 
549,907. Controlling Phase Relations. Charles P. Stein- 


metz. Lynn, assig nor o tbe Gereral Ele tric Com- 
pany. Boston. Mass. Filed Sept. 9, 1898. 
18.90 System of Electric Di-tribution. Elihu ''hom- 
son, Swampsco t, a<signor to the General Electric 
Company, Boston, Mass. Filed June 28, 1894. 
44,004. Automatic Cut-Out for E'ectrical Converters. 
William J. Greene, Cedar Rapids, Iowa. Filed Muy 9, 


13895. 
544,118. fety Flectric Motor. William R. Polk, Jr., 
Atlanta, Ga. Filed Feb. 20, 1894. Renewed Dec. 24, 


189%. 

51 ,286. Controlling-Switch fo Electric Mo ors. William 
J. Pohlman, Woodbrook, assignor of one-half to 
Ai. A. m 15 de 4, 1895 

£44,961. ‘ernating-Current otor. obert Lun 
Brooklyn N. T. Filed Oct. 2 , 1894, aen, 


TELEPHONE AND TELEGRAPH APPARATUS, 


548 848. Telephone. John 8. Biggar, San Fran à 
Filed Nov. 16, 1894. 188 cinco, Cal 

543,901. F plage E Scribner, Chi- 
cago, Ill., assignor tothe Western Electric (om A 
same place. Filed Nov 2. 1h94. ee 

548,903. Apparatus for Telephone-Switcbboards. Charles 
K. Scribner, Chicago, III arsignor to the Western 
Electric Company. s me place. Filed Dec. 8. 1894. 

548.984. System of Multi; lex Te'egra: hy. Thomas B. 

. Dixon, Henderson, Ky. Filed Oct. 19. 18°4. 

54,077. Coin Signa' Appa atus for Telephone Pay- 
Stat ons. Samuel Alexander, Hartford, Conn. Filed 
Nov. 18. 1' 98. 

BATTERIES. 


848,885. Klectric Battery. Robert McL. McDonald and 
Alexander McDonald, Dalmuir, Scotland. Flled Nov. 


18, 1894. 

518,981. Prima'y Battery. George H. Gardner, Boston, 
Mass. Filed July 5, 1894. j B 

644,180. Machine for Making Battery-Plates. Thomas T. 
Lewis, Philadelphia. Pa Filed March 28, 1894. 


M SCELLANEO US. 


548,8 5. Short-Circulting Device for Stopping Dental 
58 goa nos N. Denison, Toronto, Canada. Filed 
t. 9, 


£ 43.500. 8 ic Meter. Jes e Harris, Lynn, Mass. Filed 

t. 4, 1894. 

548,879. Automaticall:-Operated Fire-Alarm. Frank K. 
Ludlow, Madigonviil :, Ohio. Filed Dec 18. 1894 

543,919 Method of Connecting Ends of Electric Con- 
ductors. Joh T. Beswick, Brooklyn, assignor to the 
General Incandescent Arc-Light Company, New Yoik, 
N. Y. Filed Feb. 9, 1895. 

643,929. Electric Temperature-* ntrolling Device. 
A. Ekehorn, Milwaukee. Wis. Filed May 1, 1°94. 

848,983. Klectric Signal for Rallway-Trains. John C. 
Henry. West fleld, N. J. Filed April 20 1896. 

543,960. Electrical Conductor. Gorham Gray, Boston, 
Mass., assignor to the Spiral Wire Company, Port- 
land, Me. File: Dec. 14. 19. 

848.968. Rheostat-Controller. Clyce Landers, Tacoma, 
Wash Filed March 27. 1894. . 
548,965. Electrical High or Low Water Alarm. Bernard 

M: Cabe. Boston. Mass. Filed Dec. 15, 1894. 

848,066. Circult-Closer. William Nutt, ( rawfordsvil'e, 
Ind. Filed Nov. 6, 1894. 

848,978. Electric Condenser Ch ries S. Bradley, Avon, 
N. T. Filed May 11. 1895. 

544,015. Temperature-Regulate r. George H Underhill 
and Fro t Glantzberg. Boston. Mass.; said Glan:zberg 
assignor to said Underhill. Filed Nov. 17, 1898. 

541,0 7. Rheos'at. William O Meissner. Chicago, lll. 
Filed Nov. 20, 1698. Renewed Jan. 11. 18) . 

541,084. Fire-Alarm Signaling Apparatus. Gilman W. 
Brown, West Newbury, Mass., assignor of one-half to 
Haydn Brown, 8 me place. Filed Sept. 1. 1 92. 

544,107. Magneto-Electric Bell. Leland Moore. Brocklyn. 
N. Y., assignor of one-half to John C. Reilly, same 
lace, Filed April 11. 1895 

641,128 Electric Signaling System. Charles A. Rolfe, 
Chicago, III. Filed Jan. 8, 1895 
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THE BATTLE BEGUN. 


The Bell Company Brings Suit to Test the Validity of the 
Beriiner Patent of 1891. 


The first decis ve step ofthe American Bell Telephone 
Company to establish its alleged rights under the Ber- 
liner microphone patent cf 18:1 Mas taken at Bcston on 
the 6 h inst., when papers were served upon the National 
Telephone Manufacturing Company of Boston tn a suit for 
an order restraining th National Com any from alleged 
infringement of this pateLt. A healing is assigned before 
the United states Ci cuit Ccurt for the first Tuesd:y of 
September. J. D. Leathe: bee, treasurer of the Natio al 
Company, announces that his company will make a vig- 
orous defence. 

The National Company are manufacturers of a line of 
telephone exchange apparatus of which the * National“ 
Granular Carbon Trausmitter is a part, It is this form of 
apparatus which the Bell Company al'eges infringes the 
Berliner patent. 

While the Berliner patent has figured i: tne courts be- 
fore, the present suit against the National Company is 
the first Insti uted by the Bell Company. In the Dill in 
eqult brought before the United states Circuit Court of 
the Massachusetis District in 1894, praying for the repeal 
of the Berliner patent of November 17, 18, the Gover.- 
ment was the plaintiff. It is well remembered that Judge 
Carpenter decid d that the complainant had made out the 
case and that the patent was vold and should be delivered 
up for c.ncellation, but the United States Circuit Court of 
Appeals, upon the appeal of the Bell Company, reversed 
this decision. 

The National Ccmpany is nota member of the Tele. 
phon: Protective Association, nor hasit become identified 
with the organization of the x.stern Association. Ata 
meeting of the executive committee of the former ass:c1a- 
tion, held in Cleveland onthe 9ch inst., it was concluded 
to take no action lu the suit further than to send an 
attorney to Boston to determine what measures should 
be adopted. 


New Companies Incorporated. 

The Grenada Telephone and Telegraph Company. Gre- 
nada, Miss.—Capital stock, $250,000. Incor, orators: B. L. 
Roberts, Emile Levy and H. W. Latimer. 

The Columbia Jelephone Company, Columbia, S. C.— 
Capital stock, $5,000. Incorporators: W. Y. Abrahe ms, 
W. B. Lowrance, F. D. Kendall, A. R Stewart, R. G. 
Johustone, T. J. Harper and J. B. Friday. 

The Standard lelephone Company of Washington and 
Baltimore. — Capital stock, $140,000. IV corporators: John 
W. Woodland, Bruce B. Gootee, Gen. Fellx Agnus, Wm. 8. 
Thomas and Robert M. Galt, all of Bali imore. 

The Hamilton, Hughes and Monroe Telephone Com- 
pany, Hamilton, Onio. Capital stock, $5,000. Incorpora- 
tors: C. E. Griesmer, F. M. Hughes, A. E. Schenck 
L. C. Shafer, J. E. Hughes and D. S. Rose. 

The Rockport Telephone Company, Rockport, ‘lexas— 
Capital stock, .10,000. Incorporators; C. W. Boothe, 
H. W. Crouse bnd E. A. Stevens. 

The American Te egraph Supply Company, Atlanta Ga. 
—to manufacture and deal in telegraph supplies. Capital 
stock, $ 50.000. Incor,orators: D.M. Dunn, F. J. Hoyle 
and S. H. Howell. 


Coming the Western Company's Way. 
Among the recent contracts secured by the Western 


Telephone Construction Company, Ch.cago, are the fol- 


lowing: The Ticonderoga Telephone Company, Ticon- 
deroga, N. Y., complete exchange equipment; the Elgin 
City Railway Company, Elgin, IIL, private system; the 
Altoona Phoenix Telephone Company, Altoona, Pa., 
complete exchange; the Wapokoneta Telephone Com- 
pany, Wapokoneta, O., complete exchange ; the Lansing 
Telephone Exchange Company, Lansing, Mich., 400 sub- 
scriber exchange complete: Barnesville, Obio, complete 
exchange ap, arutu . 


The Gerson Company Assigns. 


The Gerson Electrical Manufacturing Company of Phila- 
delphia, makers of the Gerson“ telephone and acce sory 
apparatus, filed a deed of assignment onthe 7th inst. to 
George W. Wilgus. The deed is dated July 15 and con- 
veys no real estate. A schedule of the assets and liabili- 
ties has not yet been Bene out. 


Milde Will Defend. 


The Standard Telephone and Electric Company of Madi- 
son, Wis.. which controls the Milde microphone patents 
in the United States, has received advices from Ch. Milde, 
of Paris, the inventor, that his patents will be defended 
against all claims for alleged infringement. Milde asserts 
that his microphone is non-infringing and will not be af- 
fected by the Berliner decision. He says: 

“The principle of microphony is of course the same in 


our microphone :8 in every other microphone. But a 
principle cannot be patented, and such principle was 
known long before Berliner ever thought of making a 
microphone.” 


— eee 


To Complete the Organization. 

The re; resentatives of the independent telephone com- 
panies comprising the Eas ern Protective Association 
wil] meet in New York on August 15, to complete the work 
of organization and to map out a plan of cee ee 


Resists the Tax, 

The Western Union Telegraph Company has refused to 
pay the r. cently imposed | ax of $20 for each telegraphic 
instrument in use inthe State of Montana. Sulit has 
been brought at Helena to tèst the law. - 


— — 


Some time since the New York and New Jersey Tele- 


phone Company sscured a temporary injunction against 
the Elizabeth Mutual Telephone Company, Elizabeth, N: 
J., On the ground that it had not been organized under the 
State law governing such companies, The only alterna. 
tive was for the company to reorganize, which was done a 
few days ago by the election of William H. Rankin as 
president, Peter Egenolf vice-president, Charles N. Trum- 
ble secretary, and Robert W. Waterbury treasurer. The 
new c mpany will push the construction of its plant. A 
sharp cut in rate; can be looked for when the new com- 
pany gets its line in operatio., which it expects to accom- 
plish before October 1. 


The Central Telephone Company bas notified its local 
manager at Wabash, Ind., to :educe rates to subscribers 
below any rate which a rival company might make. The 
home company, composed of Wabash business men, will 
shortly open an exchange with 130 subscribers, and the 
Central Union people are determined, If possible, to drive 
it fromthe fleld. The bome company rates are #2 and 
$1.50a month, while the Central Union rates are $3 and 
$2. The Central Union has determined upon a bitter rate 
warfare. and within three months it is predicted will be 
turnlshing service free. l 


In exchange for a franchise at I: dlanapolis, Ind., the 
Central Union Telephone Company offers to place wires 
underground and to establish and maintain, free of ex- 
pense tothe city, a new and modern police telephone 


system and to maintain the fire alarm telegraph. The 


Phenix Telephone Company has also asked for local 
rights in that city, but the company has not yet organized 
so that it can enter into a contract with the city. 


The Norristown and Philadelphia Telephone and Tele- 
graph Company, in exchange for permission to construct 
a telephone line in Norristown, Pa., using the under» 
ground system, offers to pave ull streets in which con- 
duits are laid, tosupply free phones for all borough offices 
and fire engine houses and pay to the b rough annually 
25 per cent. of its net income. 


O. D. Hardy, president ; George Cockburn, vice-presi- 
dent; Jacob Stahl, treasurer; D. A. Reynolds, secretary 
and general manager: Walter Pratt. superintendent of 
construction, arethe Officers of the Lansing Telephone 


“Company, organized at Lansing, Mich.. with a capital of 


$25,000. The company proposes to commence business 
within sixty days. 


The Jacksonville Telephone Compiny, Jacksonville, 
Fla., Is to be incorporated with a capital of $30.000. M. B. 
Rice and W. M. Shine, of Tallahassee, and A. H. King, of 
Jacksonville, are the promote!s. The company proposes 
to furnish telephones for $30 and 820 per annum. The 
canvassers h ve secured several hundred n 


James F. Burns and others of Colorado Springs. coL, 
have filed articles of incorporation of the: Colorado Auto- 
matic Telephone Company to operate fhe Strowger Auto- 
matic system in Colorado. The capital stock of the com- 
pany is to be $5.'0,000 and the principal office at Colorado 
Springs. = 

The Mutual Telephone Company. Petersburg Va, will 
open its exchange in a few days with upwards of 300 
subscribers. The Southern Bell Tele phone Company has 
reduced its rates from $48 and $30 to $18 and $10 to meet the 
competition of the new company. 


An ordinance has been submitted to the council of Terre 
Haute Ind., granting rights of way tothe People’s Telé- 
phone Company. which has been Incorporated to do busi- 
ness in Edgar and Clark counties of Illlnols, and Vigo, Ver- 
million, Parke, Clay and Sullivan counties of Indiana. 


A movement is on foot to «rganize the Interstate Tele- 
phone Company at Trempealéau, Wis. The object is to 


span the Mississippi to the Minnesota side with a wire 


that will connect with the lines of the Northwestern 
Telephone Company now being-constructed. 


— - 


The Detroit Harrison Telephone Company, Detrott, 


Mich.. has acceptei all the : rovisions of the franchise 
granted by the city council except those relating to 
rates. The company will fix its own rates with sub- 
scribers. 


The establishmen: of a long distance telephone line be- 
tween Eufaula and Abbeville, Ala, may now be regarded 
as almost acertaiuty. As soon as a charter forthe new 
com: any can be obtalned a contract will be closed with a 
construction company. 


The Chester and Philadelphia Telephone and Telegraph 
Company has asked for a franchise at Chester, Pa. The 
local Bell Company has taken no action yet on a petition 
of its subscribers to reduce rates one-balf 


The officials of the Chesapeake and Potomac Telephone 
Company at Washington D. C., have declar. d the new 
telephones recently installed in the District offices in that 
city to be an infringement of the Berliner patent. 


The Menominee Range Telephone Company, of Iron 
Mountain, is the first independent telephone con pany in 
the Upper Peninsula of Michigan. Subscribers are Low 
being pecured, a'd the exchange will be built at once. 


Articles of incorporation of the Newark Telephone Com- 
pany. Newark, N. J., have been filed. The company will 
do business in Newark, Hudson and Essex counties, 
Capital stock, $300,000. 


The Tioga County Telephone Company, capital $2,500, 
ani the Mt. Pleasant Mutual Telephone Company, 
Capital $1,000, are two new Pennsylvania telephone com- 
panies. 


J. G. McPhaul, a local capitalist of Sumner, Ga., is locat- 
ing atelephone line from Poulanto Albany, by way of 
Tifton, Ga, the total length of which will be forty-one 
miles. 


The Central District Printing and Telegraph Company, 
Pittsburg, will extend its telephone line from Uniontown, 
Pa., to Morgantown, W. Va., a distance of twenty-five 
miles. 


The council of Haverhill, Mass., has rejected the pro- 
posal of the New England Telephone and Telegraph Com- 
pany to place its wires underground in that city. 


The Northwestern Telephone and Electric Company of 
Milwaukee will establish an exchange in Ricine, Wis, 
if afranchise can be obtained. 


The Saginaw Valley Mutual Telephone Company has 
asked for a franchise at Saginaw, Mich., proposing to give 
exchange service at $30 and $24 per annum. 


A telephone company has been organized at Dougias, 
Mich., to connect Douglas, Saugatuck and Ganges with 
the outer world. 


To meet the cut in ra'es made by the local company at 
Boone, la., the Iowa Union Telephone Company is giving 
free service. 


The Berea, Kingston and Richmond Telephone Company 
has been organized at Berea, Ky., to construct a fifteen- 
‘mile line, 


The Long Island line of the New York and New Jersey 
Telephone‘Company has been completed to Patchogue 


A telephone franchise has been granted by the council of 
Brazil, Ind., to F. C, Reagan and others of Lebanon, Ind. 


J. H. Lovy can give information about the new telephone 
line to be constructed at Clarksville, Tenn. 


A police signal telegraph system is to be installed at 
Greenville, N. J., ata cost of $3,50 . 


The Capital Telephune and Telegraph Company has 
been granted a franchise at Sacramento, Cal 


The construction of a telephone line from Brandonville, 


W. Va., to somerfield, Pa., is contemplated. 


A franchise has been granted to the Home Telephone 
Company, South B nd, Ind 


A telephone company has been organized at Lansing, 
Mich., with a capital of 280, 000 


The Postal Telegraph Company has been granted & 
franchise at Clinton, Ia. 


A mutual telephone exchange company is to be organ- 
ized at Staunton, Va. 

Girard, Ohio, will soon have long distance telephone 
connection. EESE 

The telephone wires in Savannah, Ga, are to be placed 
underground. 
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NEW YORK 


EDITORIAL NOTES. 


There are still left in this trade a large number of men 
who have entered into it for their life work. They may 
be disheartened, but they have not given up. it is for 
them that we write. To them we present our argu- 
ment, and to them we must all look for the re-establish- 
ment of business principles, the relntorcement of the 
doctrines of common sense. 

it is for these men to consider just why wrong has 
temporarily triumphed over right, why it was possible 


for the tricksters and adventurers to bring the industry 


to its present condition. . 

And when these questions receive careful thought the 
only answer possible is that the electrical press has not 
done its duty. 

if the Electrical Engineer,’’ the Electrical World.“ 
the Electrical Review’’ and the Western Elec» 
trlcian had faithfally done their duty by the trado 
they claim to represent, whose best interests they claim 
to guard, the present situation would never have con- 
fronted us ELECTRICITY,’’ June 5, 1895. 


The The meeting of the Associ- 
Edison ation of Edison Illuminating 
Licensees. Companies at Detroit last week 


was tame and uneventful. On Monday, the day 
before the Convention proper, Mr. Coffin met 
with the executive committee, Beggs, Gilbert and 
Weeks (Marks and Stetson being absent), and 
had a genuine love-feast. When Mr. Beggs pre- 
sented his report the next dy to the association 
he said everything was settled, that all was 
amicable, every promise asked for had been 
made, that the interests of the parent company 
and the licensees were identical, and they were 
now working in perfect harmony. 

Of course this latter statement is true as far as 
Beggs and Coffin are concerned. They have 
always worked in perfect harmony, and it was 
well known last year, when Mr. Beggs made his 
strong speech in Boston aud was then appointed 
chairman of the executive committee, that the 
association had been duped. Beggs was just as 
certainly working for Coffin in Boston as he was 
a year earlier, or as he was at Detroit last week. 
The only technical paper of particular interest 
on the programme was not read—that of Mr. 
Emmet on alternating current work. 

The attendance was small—not over half that 
of Jast year, the delegates themselves numbering 
no more than the salaried representatives of the 
General Electric Company present. 

The experienced observer of affairs can come 
to but one conclusion. The association is on its 
last legs. We mean no disrespect to that body 
in saying this, as we have always been sympa- 
thizers with them in their unfortunate position. 
They paid millions for a patent right monopoly 
in their respective territories and they have not 
been without competition for a single day. Now 
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every patent which they bought is absolutely 
valueless, True they have hed some Lenefits in the 
way of low prices on apparatus, but that does not 
help them now, when the average price on all 
5 is one-half or one-third of what they 
paid. 

Every Edison licensee station in America would 
be at the mercy of a newcompany starting to-day 
which could parallel their lines, equal and extend 
their service, with 40 per cent. of the investment. 

No wonder that over one-half the licensees 
failed to waste car fare to attend this meeting. 
The General Electric Company no longer has 
the power to do them any good. Organization 
is futile. 

While the larger stations, like Chicago, New 
York, Philadelphia, Boston and Brooklyn, may 
continue to send men once a year to hobnob 
with the General Electric agents, the rank and 
file will never return. They will not even pay 
their dnes. They know that in every contro- 
versy the association has been beaten. They 
think, with some reason, that the affairs of the 
association have not been properly looked after. 
They can see that the interests of the parent 
company do not conflict seriously with those of 


the managers of the large stations mentioned, 


and that such men as Insull, Edgar. Marks, 
Beggs, and Gilbert, representing these large sta- 
tions, are more likely to look out for No. 1. than 
to pay much attention to the interests of the sta- 
tions in smaller towns—in other wordsthe stations 


which care nothing about the Edison under- . 


ground system. 

The entire situation, broadly considered, only 
emphasizes the unprecedented mismanagement 
of the electric lighting business, and the manner 
in which bankers and speculators have bedeviled 
what should have been the grandest industry of 
the latter half of the 19th century. 


* N ** 


A Great It is a popular way of 
Engineering stating a thing ‘‘largely” to 
Feat, say ‘‘it beats the world,” 


and it has come to havean accepted meaning. 
But how shall we express ourselves when it is the 
World itself that is the hero of the feats that we 
would sing in song ? To use a much quoted ex- 
pression, Echo answers, how?“ Well, the 
Electrical World is the hero whose trilbys we 
advert to now. Like the heroine of Du Maurier’s 
great story, the Electrical World got there last 
week with both feet. 


Here’s one of them. In speaking of Mr. 


Pope's recent Institute paper on the reconstruc- 


tion of an old electric lighting plant, and inciden- ` 
tally of the Pomona 10,000-volt transmission, it 
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says editorially: As a voltage of 10,000 has proved - 
to be entirely practicable, a territory within a 
circle of 100 miles diameter can be as easily 
served from a central point as can one town from 
its own plant employing the usual voltage.“ 
Now that settles a much mooted question, and we 
are glad to have it settled. It is now decided 
by the wisdom of our contemporary that because 
an electric light transmission scheme has been 
extended to a distance of 28} miles, or in other 
words, because the use of 10,000 volts has been 
found practicable, therefore a circle having 
a diameter of 100 miles can be as easily served 
from a central point as can one town from its 
own plant. 

This stated in the language of Euclid wou'd be 

The whole is not greater than any of its parts,” 
but it must be remembered that the Electrical 
World’s geometry is not Euc idian, for some 
months ago that oracle enunciated the funda- 
mental proposition (to which this latter one is 
but a corollary) that if our system of units 
were based on x, then the ratio of the circum- 
ference to the diameter of a circle would be 
unity.” ; 

Commenting upon this at a subsequent date, 
we gave as our conclusion that if this proposition 
were true then the circumference of a circle 
would be measured in square feet, its area in 
cubic feet, the area of a sphere in cubic feet and 
its volume in units of the fourth dimension. 
The diameter would also have to be expressed 
in terms of the circumference, viz., in square 
feet; so that if we had a wire extending from the 
center of this 100-mile diameter circle it would 
be 50 square miles long and the volume of the 
copper would be 50 miles to the fourth dimen- 
sion and its cross section expressed in cubic mils. 


Now according to the theory of the fourth di- 
mensionists this additional dimension should 
enable us to put a large body inside of a smaller 
one, and to see from a single point of view all 
sides of a solid sphere (including the inside). 
Most of us do not carry this fourth dimension 
around with us in our vest pockets, so that there 
are several things which we cannot see or do. 
The Electrical World, however, breakfasts on x 
and carries the missing dimension in its hip 
pocket. It is therefore enabled to see clearly 
from a point of view in which we are blind. It 
readily sees how, since a voltage of 10,000 bas 
been proved to be entirely practicable, a territory 
within a circle of 100 miles diameter can be as 
easily served from a central point as can one 
town from its own plant.” 

This is one foot. The other, although nota 
mate, is ‘‘like unto the first.” 

On the next page, in describing the new system 
of canal-boat traction proposed by Frank W. 
Hawley, the Electrical World says: In the car 
or traveler there will be a shaft, around which 
the ‘ower (sic) will make three turns.” 

We suppose the word tower refers to the cable 
by which the canal-boat is towed and not to the 
small car which does the towing nor to the sup- 
porting tower by which the cables are held aloft. 
Our reason for discarding the second interpre- 
tation is the same that led Lord Dundreary to 
disca d the idea that the expression birds of a 
feather flock together” referred to a lot of birds 
haviug only one feather between them—it was 
absurd. We also think it is absurd to assume 
that the boats will be towed by the traveler or 
car turning around its shaft three times. 

The only alternative left us is to suppose that 
the towing cable turns three times around the 
motor shaft and winds in one direction or the 
other as the motor goes forward or backward. 

But as:uming this to be the correct interpre- 
tation, will the Electrical World please tell us 
how they are going to keep the cable on the 
shaft? The latter must needs be of indefinite 
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length else the cable will wind off the end. But 
a happy thought s rikes us. We remember hav- 
ing heard of a Yankee invention which may 
possibly suggest a method. Accoriing to 
the story, owls have to crowd the chickens off the 
roost before they can catch them in their talons 
and fly off with them. All roosts are necessarily 
limited in length, so that no matter how long 
they are the owl can crowd the hen off the end if 
he only persevere. The Yankeesolved the ques- 
tion by making the roost in the form of a c.osed 
circle (not the one with the peculiar relationship 
between circum'erence and diameter, but only 
just an everyday circle). The device was tried, 
and that night the inventor on going out to the 
henhouse found all the hens moving round and 
round ou the roost, keeping rythmic side-step 
with the owl who was beginning to look dis- 
couraged. 

We suppose the shaft npon which three bights 
of the towing cable are taken is a circular one and 
the cable as it winds or unwinds moves round 
and round as did the ow! and the fowl. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


THE PASSING OF THE BAD MAN. 


The observant Western tourist of 1895, if he 
revisits the sections of the country which once 
had such à reputation for toughness, cannot 
fail to notice that the Bad Man is rapidly be- 
coming extinct. The forces of civilization have 
become too strovg for him. He no longer finds 
glory in terrorizing the community. When he 
talks too much he gets his face slapped,and if he 
pulls his gun or his knife nowadays he usually 
gets knocked down and then locked up. All this 
has been very discouraging to the men of the 
type of the Tearing Terror of Taos, and his 
species get rarer and rarer each year. 

So itisin the electrical business. Tbe Bad 
Man has had his day in robbery and bribery, 
and a good many of him are now getting their 
day in court according to the fundamental 
principle of English law. 

For quite a period he was conspicuous; he 
accepted bribes openly, or gave them, as the 
case might be. 
agents, etc., with impunity. He took contracts 
away from legitimate competitors by the dozen 
score. He got t be a big man in his way. He 
wore diamonds, spent money freely, built rows 
of houses, gambled in stocks, —and the founder 
of the Bad Man school became president of the 
largest electrical corporation in the country. 

But now all is changed. People no longer 
regard the Bad Man with feelings of admiration. 
His calling is gone, and grand juries and courts 
are wont to look upon him the same as upon any 
other criminal. He was all the time either a 
thief or a breeder of thieves, and it has taken 
but few years to end his career. 

These remarks are called forth by two recent 
events—one the indictment of Maurice Hart at 
New Orleans, for perjury in connection with 
franchise matters; the other, the ousting of L. H. 
MoIntire from his position with the People’s 
Traction Company in Philadelphia, accompanied 
by suits brought by the company to recover 
various commissions paid to McIntire by differ- 
ent manufacturing companies—first of all, the 
General Electric Company. 

A good many facts in rezard to this latter 
matter are yet concealed, but a few of them are 
on record in the archives of ELROTRIOITT. When 
Mr. McIntire took his position as general man- 
ager, chief engineer and electrician of the Phila- 
delphia company, he had already been with the 
Thomson-Houston Company, and had seen the 
workings of the science of “addition, subtrac- 


He bought councils, purchasing 
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tion and silence” as practised by his superiors 
from C. A. Coffin down. Almost the first pur- 
chases which were made in Philadelphia under 
his advice brought a test of his honesty which 
he could not stand. He accepted an honorarium 
for purchasing just what he would have 
bought in any event. From that time on his 
development as a striker was rapid. He 
learned a quick way to riches, and nearly every 
concern which expected to sell anything to that 
system had to pay a commission. Two excep- 
tions are known to us. That of the J. G. Brill 
Company aud that of Siemens & Halske. John 
Brill went before the directors of the company, 
protested, and refused to be blackmailed. 
At the directors’ meeting referred to, when Mr. 
Brill protested against what may be called the 
‘‘McIntire idea“ of buying goods, Mr. McIntire 
got up before the board of directors of his own 
company. and stated that the J. G. Brill Com- 
pany did not know how to build a good street car 
or a good street-car truck, and Mr. Brill showed 
the boar I of directors conclusively what was 
the governing reason for Mr. McIntire’s opinion. 
And on the Siemens & Halske generators hangs 
a story. They were the innocent immediate cause 
of the present trouble. When Mr. Melutire 
was away on his vacation, Mr. Shelmerdine, the 
president of the road, decided to make certain 
purchases. When MolIntire returned he found 
that his victims had been frozen out, and there- 
fore he had lost a chauce to make money. He 
blamed E. D. Mullen, Philadelphia agent of the 
General Electric Company, for the occurrence. 
So when it came to the purchase of generators 
he swung the trade to Siemeus & Halske, simply 
for spite, though of course the company got good 
value for their investment, and no commission 
was paid. 

Then Mr. Mullen seems to have retaliated, and 
turned over to the company certain vouchers for 
large sums paid to McIntire previously as com- 
missions. Most of the sales of the General Elec- 
tric apparatue to the People’s Traction Company 
were made through Capt. Eugene Griffin, O. T. 
Crosby and E. D. Mullen. 

Two weeks ago Mr. Molntire had a secret 
meeting in Oleveland with General Electric 
officials. Mr. C. A. Ooffin was in Cleveland 
about that time. 

We cannot predict just who will be hurt the 
most in the disclosures to follow, aud do not are 
to. The trade will be purified by it all, and we 
do not see how Molntire can be sent to prison 
unless those who paid him the money go too. 

The briber is as bad as the man who accepts 
the bribe. 


In the New Orleans case there are nine in- 
dictments against Hart, as follows: 


A SYNOPSIS OF THE SPECIFIOATIONS. 


Indictment No. 1, for Perjury—That Maurice Hart false- 
ly swore before the grand jury on July 26, 1895, that Bier 
had asked for four notes of $25,000 each, as an accommoda- 
tion, 80 as to use the collaterals attached thereto, when, 
in truth and in fact, Hart well knew that the notes were 
paid over to Bier for the purpose of hiding from the pub- 
lic and the grand jury the fact that the profit of $100,000 
derived by Bier from the sale of the franchises of the New 
Orleans City and Lake Railroad Company had been paid 
to Maurice J. Hart. 

Indictment No. 3, for Perjury—That on July 81, 18%, 
Maurice J. Hart falsely swore before the grand jury that 
a check for $7,488.88 had been paid to Bier as interest on 
notes. when, in truth and in fact, the money was paid to 
Bier for the purpose of defraying the whole or part of the 
expenses incurred by Bier in his trial for perjury. 

Indictment No. 8, for Perjury—That on the 26th of July, 
1895, Hart swore before the grand jury that he did not 
have in his possession Bler’s ledger, when, in truth andin 
fact, he had possession and control of the book. 

Indictment No. 4. tor Perjury - That on the 8th of Au- 
gust, 1695, Maurice Hart falsely swore before the grend 
jury that a certain note for $25,000 had not been extended. 
when, in truth and in fact, he well knew that the nole was 
extended sixty days from August 22, 1894, and that inter- 
est on the same was paid. 
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Indictment No. 8, for Perjury— That Maurice J. Hart on 
the 26th of July, 1895, falsely swore before the grand jury 
that Bier had made the purchase of the franchises on his 
Own account, and that the loan to Bier of $50,00) by the 
Louisiana National Bank was not on securities furnished 
by Hart, when. in truth and in fact, Hart wen knew that 
Bier was acting as agent of the tracti n company and of 
Hart in purchasing the extended franchises; and that 
Hart also knew that if the traction company had not 
taken the franchises off Bier’s hands Bier would not have 
been obliged to keep them. 

Indictment No. 6, for Subornation of Perjury—That 
Hart instigated and suborned Bier to testify as he did in 
the suit of S. D. Peters et al. vs. the city of New Orleans, 
in the Civil District Court, which false testimony caused 
the indictment, trial and conviction of Bier for perjury. 

Indictment No. 7, for Obtaining Money by False Pre- 
tences—T hat on November 22, 1898, Hart obtained feloni- 
ously and by conspiracy, through Henry Bier, from the 
traction company the sum of $100,000, part of the $800,000 
to be paid by the traction company for the transfer of the 
extension of the New. Orleans City and Lake Railroad 
privileges, and that of the sum of $100,000 Bier only got 
$15.000 from Hart as his share. 

Indictment No. 8, for Obtaining Money, etc.—That on 
the 12th of November, 1898, Hart caused to be delivered by 
the traction company to Bier, through fraud and collu- 
810D, $72,000 in face value of the first mortgage bonds of 
the Crescent City Railroad Company as the 10 per cent. 
commission claimed by Bier for his transfer of the fran- 
chises to the traction company for the sum of $800,000. 

Indictment No. 9, for Obtaining Money, etc.—That on 
January 5. 1894. Maurice Hart obtained through Bier, by 
fraud, conspiracy and collusion, from the traction com- 
pany the sum of $5,080.55. because Bier falsely repre- 
sented that he had been the bona fide purchaser of the 
franchises, and that sum of $5,080.55 was obtained as part 
of the interest on the sum of $800,000, the purchase price 
from the traction company of the extended franchises of 
the New Orleans City and Lake Railroad Company. 

Mr. Henry Bier, who is now under sentence 
for perjury in this same case, has confessed, and 
it is upon his evidence chiefly that Hart is in- 
dicted. 

Mr. Hart has been known for years as a Bad 


Man in his particular line—that of owning coun- 
cils. é 

New Orleans is thoroughly stirred up, and the 
fact that Hart is wealthy and powerful is more 
likely to injure his case than to benefit bim. 

With two such casesin one month isit any 
wonder that the electrical Bad Man feels dis- 
couraged ? 

& N » 
The Cotton States and International Ex- 
position. 

At high noon on September 18,“ says the At- 
lanta Constitution, in the presence of many 
thousand visitors and distinguished guests, the 
electric current will come bounding f:esh from 
the hand of President Cleveland, and with a roar 
and a rumble the wheels will begin to revolve, 
and the Cotton States and Internationa] Exposi- 
tion will be in full blast. As the current reaches 
the Exposition grounds a thousand flags will float 
to the breeze, engines will blowa loug continued 
whistle, thousands will wave their handkerchiefs, 
and with shouts and cheers the curtain will go 
up and the show will be on.” 

President Cleveland informed the committee 
that he could not possibly Le present in person 
at the opening, and they have decided to have 
wires arranged so that by touching a button at 
Gray Gables Mr. Cleveland will start the Expo- 
sition machinery in motion. 

& N * 
WILL IT DISPLACE THE DYNAMO? 


A Great Discovery. 


(From the K. Y. Telegram.) 

A lamp that will burn for 600 hours isthe invention of 
George L. Roberts, an electrician, who sold to a tobacco 
company, for $80,000, the advertising rights of some of his 
electrical devices. The lamp of which Mr. Roberts is the 
inventor is charged with sand, into whieh two wires are 
run, which connect with one of the regulation bulbs used 
on all electric chandeliers. The battery is therefore the 
sand, but the method of charging it remains a secret with 
Mr. Roberts. Mr. Edison, after seeing Mr. Roberts’s lamp, 
remarked that he thought he knew all there was to know 
about electricity, but Mr. Roberts had made a discovery 
which puzzled him greatly. Mr. Roberts presented Mr. 


Edison with some of this remarkable sand, but with no 
fear of having his secret discovered, for analysis happens 
in this case to kill all traces of the secret discovery. 

Mr. Roberts made his discovery in Minneapolis in a 
purely accidental way. He was experimenting with acids 
in his laboratory and on the table was some sand over 
which two wires had fallen and crossed themselves. By 
an accident a bottle containing a certain acid was over- 
turned and some of the acid ran into the sand at the 
point where the wires crossed. The result was a series of 
electric sparks. 

At present Mr. Roberts is quite a sick man and is in 
Michigan for his health. Another of his inventions is to 
make seventy-two changes of color,in the hair, dress, 
tights, shoes, etc., of a dancer while she is in motion. 
The mechanism works by clockwork and the light gleams 
through the fabrics from a dir.ct current. Mr. Roberts 
married a daughter of Pillsbury, the great Minneapolis 
miller. 


We do not wonder much that Mr. Roberts is 
sick. He deserves to be, and we hope he will 
never get well enough to stuff another guileless 
reporter. 


EDISON ILLUMINATING COMPANIES. 


Proceedings of the Meeting at Detroit. 


The Sixteenth Convention of the Association of 
Edison Illuminating Companies was held in De- 
troit August 18, 14 and 15. 

The first session of the Convention was called 
to order August 18, at 10 a. M., by O. L. Edgar, 
president, The roll was called. Those present 
were: 

J. W. Lieb, Jr., Asst. Gen. Mgr. Edison Ill. Co., New 
York. 

W. 8. Thompson, Inspector Detroit Edison Co., Detroit, 
Mich. 

John I. Beggs, Vice-Pres. and Gen Mgr. Cincinnati 
Edison Elect. Co. ' 

Geo. A. Redman, Gen. Supt. Rochester Gas and Electric 
Co., Rochester. 

Adolph Muller, Hagen, Germany. 

A. M. Clark, Meter Dept., Detroit Edison Co. 
W. S. Barstow, Gen. Supt. Edison Elect. III. Co., Brook- 
lyn, N. Y. 

Geo. Wiley, Detroit Edison Co. 

Daniel McCoy, Pres. Edison Light Co., Grand Rapids, 
Mich. 

Geo. W. Cato, Electrician Detroit Edison Co. 

A. F. Walker, Supt. Edison Electric Co., Grand Rapids, 
Mich. 

8am’l Scovil, Vice-Pres. Cleveland Elect. IIL Co., Cleve- 
land, O. 

Winfield 8. Jewell, Gen. Mgr. Toledo Electric Co. 

Geo. Peck, Pres. Detroit Edison Co. 

Hoyt Post, Attorney Detroit Co. 

C. L. Edgar, Vice-Pres. and Gen. Mgr. Edison III. Co., 
Boston. 

Arthur Williams, Gen. Inspector Edison Elect. IN. Co., 
New York. 

B. E. Sunny, Gen. Electric Co., Chicago, III. 

J. R. Lovejoy, Gen. Electric Co., Schenectady, N. Y. 

Luther Stieriuger, New York. 

Robt. Lindsay, Gen. Supt. Cleveland Elect. III. Co. 

8. D. Greene, Gen. Mgr. Light Dept. General Electric Co, 

H. T. Edgar, Gen. Mgr. Edison IIL Co., Atlanta, Ga 

A. D. Page, General Electric Co. 

C. P. Gilbert. Gen. Mgr. Detroit Edison Co. 

Caryl D. Haskins, Meter Dept. General Electric Co. 

J. S. Crider, Edison Electric Ill. Co., Cumberland, Md. 

Sam’) Insuli, Pres. Chicago Edison Co., Chicago, III. 

F. Sargent, Consulting Eng. Chicago Edison Co. 

W. 8. Andrews, General Electric Co. 

M. A. Beal, Sec. and Treas. Forest Elect. Light and Power 
Co., Rockford. 

Edwin R. Weeks, Gen. Mgr. Edison Elect. Light and Power 
Co., Kansas City. 

Chas. R. Price, Treas. New Bedford Gas and Elect. Lt. Co. 

A. W. Field, Sec. and Mgt. Columbus Edison Elect. Lt. Co. 

Geo. R. Stetson, P: es. New Bedford Gas and Elect. Lt. Co. 

After the roll-call the executive committee, 
represented by its chairman, Mr. John I. Beggs, 
made a report recommending the acceptance of 
the application of three companies for admission, 
viz., The Edison Light and Power Company, 
Pottsville, Pa.; the Toledo Electric Company, 
Toledo, O., and the Sault Ste. Marie Company, 
Sault Ste. Marie. The companies were admitted. 

A report by A. E. Kennelly (for Committee on 
Lightning Protection, Grounding the Neutral in 
Three-wire Systems, Crosses with High Tension 
Systems) wassubmitted, accepted and committee 
discharged. 

Addresses were then made by 8. D. Greene of 


the General Electric Company, Mr. Insull of 
Chicago aud Mr. Beggs of Cincinnati, on The 
Relations of the General Electric Company to 
Edison Licensee Companies.” 

After considerable discussion, W. L. R. Em- 
met, of the General Electric Company, was 
called upon for a paper entitled Some Com- 
parison Between the Direct Current Low Ten- 
sion System and the Alternating Current Mul- 
tiphase System for Central Station Lighting.” 
Mr. Emmet was unavoidably absent and his 
paper was ordered printed in the minutes. The 
session then adjourned. 

The second session was held at 2 P. M. and the 
Storage Battery Committee made its report. 
Discussion followed. Mr. Muller of Hagen, 
Germany; C. L. Edgar and J. W. Lieb, Jr., gave 
their experiences. A paper by Messrs. Pierce 
and Hale was then read by C. L. Edgar of 
Boston. The title of the paper was Energy 
Losses in the Boston Edison Stations.” After 
discussion on this paper, the session adjourned, 

The evening was given up to a car ride and 
visit to Lallah Rookh” (by courtesy of the De- 
troit Edison Company). 

SECOND DAY. 

The third session was called to order at 10 
A. M. August 14. A paper by W. S. Barstow on 
Method of Charging for Current for Incan- 
descent Lamps and Motors” provoked much disg- 
cussion, and with Arthur Williams's paper, Re- 
lation of Company to Customer,” occupied the 
entire morning. The session adjourned at 1 P. m. 

Thé fourth session opened with a discussion by 
Mr. Beggs, Mr. Greene and Mr. Howell on 
Incandescent Lamps, Welsbach Light and 
Acetylene Gas. 

A paper by C. D. Haskins on “Facts in Rela- 
tion to Mechanical Recording and Chemical 
Meters” was then read and discussion followed. 

The evening was taken up by a drive and 
lunch on Belle Isle (by courtesy of Detroit Edi- 
son Company and General Electric Company). 

THIRD DAY. 

In accordance with past custom, the last day 

of the Convention, August 15, was given to enter- 


tainments. This took the form of a delightful 
sail along the river at the invitation of the 
Detroit Edison Company, who, together with 
the General Electric Company, received the 
thanks of the Convention for their past courtesies, 


NOTES. 
Among those present beside the delegates and 
representatives of the General Electric Com- 


pany were Messrs. E. W. Little, of the Interior 
Conduit and Insulation Company; George Mo- 
Kinlock, of the Central Electric Company; P. 
H. Alexander, Electric Selector and Signal Com- 
pany; B. F. Miles, Nationa] Carbon Company; 
John Crider, Washington Carbon Company; 
Bailey Whipple, Manhattan Elec:rical Com pauy 
and representatives of ELECTRICITY, the Electri. 
cal World and Electrical Engineer. 


Mr. Edison sent regrets for his inability to 


attend as he was unable to leave his mining 
interests at Edison, N. J. 


The General Electric Company presented each 
member of the association with a handsome 


badge, representing the fields of a multipolar 
generator, from the center of which hung a 
miniature incandescent lamp. The title of the 
association, the place of meeting and the date 
were neatly arranged around the field. 


The vext Convention will be held in, or in the 


vicinity of Brooklyn, commencing the second 
ental in August, 1896, and continuing three 
ys. 


American Electrical Works’ Clambake, 
The seventeenth annual gathering of the eleo- 


trical fraternity for the purpose of eating clams 
as the guests of the American Electrical Works, 
Providence, R. I., took placefon Saturday last at 
the beaut ful grounds of the Union Club. There 
were nearly 200 guests present, every one of whom 
thoroughly enjoyed the day and were delighted 
with the clambake and the subsequent pro- 


ceedings. 
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GENERAL ELECTRIC'S FINANCING POLICY. 


Northwest General Electric—The Scheme, the Companies Fi- 
nanced, the Facts and Figures from the Official Record. 


HOW BONDS ARE MANUFACTURED FOR NEW ENGLAND INVESTORS. 


CHAPTER VI. 


Our Principles, Our Policy and 
the Justness of and Neces- 
sity for this Campaign. 


The article in last week’s issue on the Tacoma 
Railway property forms a temporary resting 
pointin the discussion of the electric railway 
swindles in the Northwest, and we shall, for the 
present, suspend the further consideration and 
presentation of facts concerning the financing of 
various other properties of the same class and 
character in that territory, pending the compila- 
tion of an elaborate table of data, bearing 
directly upon those propertiesand similar ones. 
In the meantime we shall next week begin the 
publication of a series of articles on some of the 
electric lighting schemes and swindles founded 
upon them in the same territory, and shall 
show that in the ligbting branch of the busi- 
ness the same methods were pursued and similar 
schemes were resorted to for fleecing the public 
as were used in connection with the financing of 
the railway properties, (already treated in the 
preceding articles under this title,) whenever 
the managers of the Thomson-Houston Electric 
Company’s or later the General Electric Com- 
pany's interests in that section found an oppor- 
tunity, or could, by hook or by crook, devise one 
to suit the purpose and meet the requirements 
of their nefarious plans. | 

In the near future, however, we shall resume 
the discussion on the methods and results of 
financing other railway properties in that section 
of the country, and shall extend the scope of the 
inquiry and discussion so as to include all sec- 


tions of the United States; and we shall clearly 


demonstrate that the scheme of operation carried 
on in the Northwest was not peculiar to that 
section of the country, but was in fact the 
scheme always resorted to whenever the man- 
agers of the Thomson-Houston Electric Company, 
or later the General Electric Company, had the 
power to manipulate the properties to suit 
their purposes, whether these properties were 
located in the Western, Eastern, Northern, or 
Southern section of the country. 

In this broader and more fertile field we shall 
present absolute facts which will prove beyond 
the suggestion of a doubt that there was one 
master mind which originated this scheme of 
operation, and organized, directed and abso- 
lutely controlled the forces engaged in carrying 
it into effect. 
facts as are now in our possession conceruing the 
plan of the scheme and the general methods 
employed in its realization, and the resulta aris- 
ing from its widespread application, we venture 
to express the opinion that no one will fail to 
clearly perceive who was its originator aud 
director; and we venture the further opinion 
that no attempt to shirk the responsibility for its 
conception and reduction to practice, and no 
endeavor to transfer the burden of ignom ny and 
disgrace, justly resting on the shoulders of one 
guilty person, to the shoulders of the but little 
less guilty lieutenants or underlings, who were 
the well paid tools under the control and direc- 
tion of the master mind, or to the shoulders of 
the large force of carefully coached and unprin- 
cipled accomplices, will be of the slightest avail. 


After the presentation of such 


The in formation we shall give will incontro- 
vertibly prove that in its conception, conduct 
and widespread extent; in its injury to and de- 
structiveness of legitimate business and worthy 
ent rprises, and in the number and wide dis- 
tribution of persons affected and victimized 
by it, this vast, fraudulent electric scheme has 
never been equalled in this or any other 
country. When all its revolting details are seen; 
when the facts and figures clearly demonstrating 
its magnitude are brought out; when a complete 
view is obtained of all the devious, unscrupulous, 
and in many ways thoroughly dishonest methods 
by which the scheme has been worked for the 
nefarious purposes of those who expected to 
reap most from it, we think it will be frankly ad- 
mitted to be a national calamity, and we are sure 
that all reputable persons will join with us in the 
sincere desire to see the industry purged of all 
those who have been responsible for the inaugu- 
ration of this scheme of financing, assisted in 
bringing it about, or contributed in any way to 
ita continuance. 

Of one thing we are absolutely certain, namely, 
that all the numerous fraudulent schemes and 
fakes baving for their foundation the applica- 
tions of electricity, and foisted upon the public 


by some of the various parent companies in the 


field, will, sooner or later, clearly stand out be- 
fore the eyes of the public, and will form an 
everlasting monument to perpetuatethe memory 
of the rascality af their mavagers—a type and 
degree of rascality we believe and know to be 
unique, marvelous and absolutely incomparable 
in its barefaced effrontery and brazenness. 

In its magnitude, and the broadness of its 
field of operation, this electric fraud vastly tran- 
scends the many fraudulent schemes which have 
characterized and disgraced the latter part of 
this century. 

For magnitude, and for the baseness of the 
methods employed in its conduct, it casts into 
the shade the worst schemes engendered in the 
fertile and ingenious minds of those acknowl- 
edged princes of fraud, Jim Fisk and Jay 
Gould, whose doings still rankle in the breasts 
of all honest Americans and cause them to bow 
their heads whenever the fraudsthey perpetrated 
upon the investing public in this and other 
countries are brought to mind. 

The peculiar plan of financing developed and 
carried into effect in the electrical business of 
this country constitutes another blot upon the 
escutcheon of American honor; and when its 
nature and extentare fully realized by the public, 
it is sure to cause a feeling of the most intense 
disgust in the minds of all who are jealous of the 
honor and good reputation of its citizens and 
the general welfare and prosperity of the nation. 
Of itself it constitutes just and sufficient cause 
for the sturdy founders of the republic to rise in 
their graves and invoke the curses of heaven 
upon the heads of that class of financiers and 
manipulators who hesitate not at the emp'oy- 
ment of any means, no matter how base, nor 
have the least scruple against the violation of 
any law in devising cunning and nefarious 
schemes designed to extract from the pockets of 
their fellow-beings their hard earned savings 
without equivalent return. 

Such schemers and manipulators are the most 
dangerous evemies of their country. They are 
the destroyers of its credit and of the good 


name of its citizens, and their actions bring dis- 
grace upon the entire nation. They are under. 
mining the foundations of law, o: der and liberty, 
upou which the republic rests, and are making 
it more and more difficult, day by day, for all 
honest people in the land to earn their daily 
bread. They are the men most responsible for 
the scattering of the seeds of anarchy and 
socialism; and their doings are urging the people 
along paths which tend to upset the stability of 
our industries. our commerce and our finsnces. 


They are the parasites of the human race; 
they feed upon its very life's blood, aud paralyze 
the industries of the country in which they live. 
For do they not substitute for honest labor and 
honorable effort mere schemes, designed to 
richly line their own pockets and fill their own 
coffers to overflowing with the money rightfully 
belonging to others ? 

They are neither legitimate producers nor 
legitimate distributers cf the products of 
others, nor do they usefully contribute in any 
way to the permanent establishment of the in- 
dustries or commerce of the country. Whatever 
their bands touch is blasted by the frandulent 
schemes ingeniously devised by them for fleec- 
ing their fellow-men; and by resorting to these 
schemes they reduce the power, ability and 
willingness of others who are in a position to 
assist in the establishment of industries, by de- 
stroying the confidence of the community in new 
enterprises, be they ever so worthy. 

Such men are the bane of the human race; re- 
tarders of the development of its best interests; 
stumbling-blocks in the path of all earnest 
workers for the welfare of the nation. By the 
vast wealth, frequently acquired by many of then 
through the practice of their iniquitous methods,- 
they set an example to the young men of this 
and other countries which is most deadly in its 
effects. For does not the vastness of their ill- 
gotten gains frequently stimulate others to fol- 
low the same course in life by the promise of 
speedy and rich reward for perfidy and base- 
ness, and also induce the young men of this 
country to ridicule all honest work and honor- 
able effort? 

If anyone believes that an industry is benefited 
by the class of men who for vears past have 
been largely instrumental in directing and con- 
trolling the electrical business of this country in 
the manner we have already clearly pointed ont, 
that person is certainly mistaken. 

Such methods as we have already proven to 
be in operation, and others of the same kind 
which we shall disclose later, must necessarily 
finally result in great injury to the business as 8 
whole, and in suffering and final loss to everyone 
conscientiously and earnestly occupied in the 
development and conduct of any branch of it, 
and to any business allied to it or dependent 
upon it for any portion of its trade. 

Permanence and continuous healthy growih 
of an industry are elements of more true value 
than that absolute uncertainty of continuance 
and that kind of growth invariably induced by 
stock-jobbery andjfraud, no matter how great 
that growth may be. 

Permanence and healthy growth should be, 
and always are, the objects sought to be attained 
by those having the best interests of an industry 
at heart. Neither can exist, however, in a busi- 
ness in which the moral sense of the workers in 
it is dulled, dwarfed, or wholly destroyed by 
the constant practice of chicanery, deception 
and absolute dishonesty—all three of these being 
the natural concomitants of stock-jobbery. 

That solid success absolutely essential to the 
true welfare of all employed in an industry, and 
to its continuous prosperity, can only be secured 
by well-directed and sustained efforts on the part 
of all the persons engaged in it; and such sucoes® 
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can then only he reached and the prosperity be 
maintained by seeing to it that those in charge 
of all departments of the industry have properly 


trained minds well fitted to cope with and suc- ~ 


cessfully overcome the difficulties enc: untered 
in the establishmen: of it. 

There is rothing move unfortunate than for a 
company engaged in the development of an in- 
dus'ry to have as its principal or executive officer 
a man deficient in strict business morali y, or 
one who will wink at or encourage others to de- 
part from strict business rectitude. A compavy 
with such an executive officer must expect its 
entire staff of employ:es to soon become perme- 
ated with the sume spirit, and it wili not be long 
before even its own interests will not be safe in 
their hands. To wink at or encourage the prac- 
tice of fraud on outsiders is to, sooner or later, 
insure its practice upon ou. selves. 

Honest, carnert, able workers are the men to 
be sought for to fill the positions of trust in an 
industrial enterprise. Such men seek io secure 
Substantial and legitimate returns on the capital 
invested in it—to obtain results. Stock-jobbers 
and fluancial-jugglers care more for something 
that will temporarily startle and impress the 
public mind and ensnare their intended victims. 
This latter class of men labor for temporary 
effects—sensational effects, iu contradistinction 
to pecmanent substantial results. Permanence 
and soundness of a business are of no importance 
tu their schemes, and in fact are seldom or 
never taken into consideration by them. More- 
over, they frequently ruin what would be, under 
skilful and intelligent management, u really 
profitable business. 


Even where a business has for its toundation a - 


perfectly sound and trustworthy basis, such a 
class of men as have largely directed and con- 
trolled the commercial put of the e ectrical bus- 
iness of this country for years past will under- 
mine its foundation and bring it to ruin and into 
utter disrepute. For lacking t at actual and in- 
timate knowledge of its details, aud that full 
knowledge of the principles upon which the art 
is found d, and being destitute of the skill and 
ignorant of the care needed to foster it and con- 
duct it tbrough the dangerous periods ot its 
numervus trials aud lead it to tinal success, they 
subs itute for these essential requisites of success 
a low order of cunning and the worst species of 
knavery, which necessarily results in the estab- 
lishment of a policy diametrically opposed to all 
good and trustworthy business principles, and 
which will ultimately and inevitably destroy 
every chance of legitimate profit being derived 
from it. Can any one doubt that this policy has 
almost constantly been pursued in the electrical 
business after gur exposures? Does any one 
suppose that the same methods are not in full 
operation to-day? If so, we will shortly furnish 
the means for every one in the business to decide 
that question for himrelf. l 
Dishonesty in any industry is not beneficial to 
that indust:y and never can be. In fact it is 
subversive ot the best interests of all engaged in 
any industrial enterprise in the conduct of 
which it constitntes an element. It is never re- 
sorted to, and never need be, by any sane person 
justly entitled to enter and occupy auy position 
in any industrial enterprise, and who is also fully 
competeut to understand and deal intelligently 
with the probl: ms met with in carrying it on. On 
the other hand, it is almost invariably re sorted 
to by those persons ignorant of the details of the 
business in whith they engage snd incapable of 
understanding its principles, and therefore 
wholly incompetent to properly and successfully 
conduct it. With this latter class of. people, dis- 
honesty and power of misrepresentation fre- 
quently constitute their principal m »ns of 
doing business, and upon them they mainly rely 


ELECTRICITY. 


to hold the positions they are really incompetent 
to flll with honor and credit to themselves or 
with apy a vantage to the interests they are 
supposed to guard and serve. 

There has never been atime in the electrical 
industry when the ervices of such people were 
necessary, and ut ı o time in its history has it 
been so evident that they have been the worst 
stumbling-blocks in the way of its sucessful 
prosecution, and the worst enem es it has had to 
encounter. The fatal effects of their vicious 
policy is becoming clearer every day, and if 
avything of much value is to be left of the busi- 
ness, they and their methods must soon be 
stamped out of existence. 

Wehereby give them fair notice of the warfare 
we shall wage upon them, until they are all for- 
ever driven from this field, which their operations 
have made tov unsafe for the investment of cap- 
ital, too unsavory for the endur«nce of all honest 
workers, and too dangerous for the best men in 
the trade tu encounter. 

Let all those legitimately engaged in any 
branch of the business, or dependent upon it for 
support, unite in an earnest effurt to stamp out 
these men, and assist in banishing from the busi- 
ness such u ethods as havé been resorted to by 
them, so asto save the industry from the further 
imminent and serious dangers threatening it, 
and that before the confidence of the public in 
electri. al enterprises is totally destroyed. The 
already too manifest dire results to the business 
directly traceable to and caused solely by the 
methods pursued by the gang of schemers and 
financial-jugglers with which the business is in- 
fested, hus greatly injured the whole enterprise; 
and so long as these men materially influence, or 
sensibly determine ite future course, the business 
can never 1 each ti at degree uf stability which 
inspires the confidence of capital, induces and 
insures honest work, and leads to final success in 
all those branches where success is possible. 

Our battle cry is: Away with all who have 
resorted to, connived at, or assisted in the iniqui- 
tous methods which have disgraced and grossly 
injured tuis industry, aud with all elements which 
tend to the further instigation, fostering and 
perpetuation of such methods! 

Hear, O hear, all ye tricksters, adven- 
turers, financial-jugglers, fraudulent-bond- 
manufacturers and manipulators, stock-job- 
bing swindlers, company-roblers and wreck- 
ers, debauchers of uur patent system, now and 
for some time past largely engaged in the 
electrical field ; and know ye that in ELECTRI- 
oity there exists indeed a SUBTLE FOROR, ever at 
work, which will eventually illumine witha 
glare equal to the brightest sunlight, and 
penetrate and dissipate the darknese with 
which you have surrounded your unscrupulous 
schemes, and will rend, with the relentless and 
irresistible power of that furce, the structures of 
fraud you have erected in your disreputable 
careers. 


An Electric Hydraulic Shop Crane. 
An unusual form of overhead traveling crane 
has been built by the Morgau Engineering Com- 


pany, Alliance, O., to serve an open-hearth steel 
furnace in the Steeltun Works of ti.e Pennsylva- 
nia Steel Company. The main traveling girders 
have a span ot 623 feet, and the whole weight is 
about 113 tous. The trucks are mounted on 
horizontal pivots, with the wheels automatically 
adjastable to track irregularities, and driven by 
an independent electric motor. Another motor 
traverses the troliey, and a third indepeudent 
one of 80 horse power drives a pair of 7x18-inch 
compound duplex pumps at a pressure of 700 
pounis, ac uated through 8-foot gear wheels. 
The main lifting oylinder is operated directly by 
the pumps, and has the load attached to the bot- 
tom of its piston rod. It is mounted so as to 
oscillate in all directions without danger of ro- 
tation about its own center, and is 21 inches 
inside diameter, with a stroke of 17 feet 6 inches. 
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THe ELEMENTARY PRINCIPLES oF MECHANICS. 
Vol. I, Ki ematics (8vo, 225 pp.; price $8.50); 
Vol. II, Statics (8vo, 886 pp.; price $4.00). By 
A. Jay Do Bors, C. E., Pu. D., Profer sor of 
Civil Engineering in the Sheffield Scientific 
School of Yale Unive sity. New York: John 
Wiley & Sons. 


These two volumes are an att mpt to cover in 
a complete form the theoretical discussion of 
mechanical principles in a way to meet the wants 
of what may be termed first, second and third 
year students, the three collateral courses being 
distinguished as follows: the abridged course 
by large type, which is extended for more ad- 
vanced pupils by copiou additionsin small type, 
and the advanced course, including applications 
of the calculus, which latter are enclosed in 
brackets. The method of treatment is that of 
precept and example, the text of each chapter 
being accompanied by illustrative numerical 
applications of the principles involved worked 
out in some cases with sufficient detail to enable 
the student to solve other examples which follow 
and to which the answers only are given. This 
plan sone that we bave always commended in 
text books, as it constitutes a self help which no 
devotion of the teacher can adequately supplant. 

The matter is exceedingly condensed both 
typographically and in methods of expression, 
and perhaps open to the criticism of being too 
much to. However, in so far as this is done 
without sacrifice of perspicuity it is an admirable 
feature, and we find that the author has generally 
succeeded. 

We regurd it as questionable if the attempt to 
combine three courses in one, as is done in this 
treatise, can ever pi oduce as good results in any 
of the courses as can be attuined when each is 
considered separately. The language and fullness 
which is adequate to the beginner is sure to be 
redundaut for the more advanced student, and a 
compromise is disastrous to the former without 
presenting compensating advantages to the lat- 
ter. This is our severest criticism of the treatise 
under review, that while it is excellent in its way 


the subject might have been handled to bet er 
advantage for the several grades of students for 
which it is intended had it been handled separ- 
ately for each, having in view in each case the 
special requirements of the case. 


Royaz HANDBOOK or POPULAR SCIENCE. By 
JoHN GaLL. 12mo, 196 pp., illustrated. New 
York: Thomas Nelson & Sons. i 


This little work is gotten up in dictionary form 
and is intended to serve as a handy wo:k of 
reference for those who do not care to refer to 
more encyclopedic treatiser. The scope of the 
book is confined to the physical sciences, with 
the exception of a few references to the more 
important topics of hygiene; and although with 
these limitations its size renders it necessarily- 
very incomplete, the selection of terms to be de- 


fined nas been done with good judgment and 
the definitions are clear, terse and reliable. The 
illustrations, of which there are many, are gen- 
erally very well executed and judiciously chosen, 
and the book is altogether the best of its kind 
that we have seen. 


In the House of Representatives at Washing- 
ton, wires have beeu run to each desk from wait- 


ing rooms adjoining the Chum'+r where the 
pages will be hereafter obliged to remain until 
they aresummouned. A push button connecting 
with the wire is affixed to every desk, and when 
a member requires the se: vices of a pave all he 
has to do is to touch the button; the attendant 
knows just where to go as the number of the 
desk is exposed in the waiting room when the 
button is touched. The old system is still re- 
tained in the Senate, the conserv tive Senators 
not being so quick t introduce innovat ons as 
the popular branch. Perhaps they do not wish to 
deprive themselves or their auditors in the galler- 
ies of the pi turesque effect produced by the 
presence among them of the sprightly pages. 
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LONG DISTANCE TRANSMISSION AT 
10,000 VOLTS*—IV. 


(The Pomona Plant. ) 


BY GEORGE HERBERT WINSLOW. 
( Concluded. ) 


A very good example of Prof. Fleming's oon - 
denser effect” was met with in the summer of 
1898, while the engineer was trying this con- 
verter test for measuring line leakage. The 
primary of a 1,000—100 volt converter was con- 
nected between the gronnd and one terminal of 
the generator, the other terminal of the latter 
being connected to one wire of the Pomona cir- 
cuit. The resulting secondary pressure was 80 
volts, which made one lamp burn dimly. When 
ten lamps were turned on, the pressure dropped 
to 14 volts. When all lamps were turned off the 
pres-ure became teu times as great, or 140 volts, 
One generator brush was then raised, and the 
second wire of the circuit wai connected to the 
first. Ou completing the circuit again there was 
a sudden flash on the armature, followed by a 
crackling noise and a brush discharge which 
lasted until the cirouit was broken. Tue Pomona 
wires were then disconnected from the dynamo 
terminal, which wa: left free. With this ar- 
rangement fajnt sparks aud a glow were noticed, 
as though the armatu e winding were grounded 
on the core, but a Wheatstone bridge test showed 
an insulation resistance of over 10 megohms. 
Since then the machine has been used regularly 
and has not broken down, so it is evident the 
spark must have resulted from a sudden increase 
of the potential of the armature winding above 
that of its core, which latter was permanently 
connected to earth. 

This sudden increase may be explained as fol- 
lows: On closing the circuit the condenser 
formed by the line and the earth began to dis- 
charge through the metallic circuit aftorded by 
the armature and converter windings, but the 
self-induction of this circuit checked the dis- 
charge so quickly as to produce an excessive 
pressure which could only be relieved by the dis- 
charge taking place through the insulation of the 
armature: winding to the grounded core, which is 
what h:ippened. 

A similar test was made on the San Bernardino 
wires in the previous January during dry 
weather, tl e only change being that the single 
lamp was not turned off. With only one wire 
connected, one 16 C. r. lamp came nearly to 
candle power. Onconnecting the second wire 
to the first (at San Bernardino) the lamp burned 
at full candle power. Ten lamps (tbe full load) 
were then put on the converter and burnedidim- 
ly. As they were turned off one by one, the 
others brightened until the last lamp ligbted up 
as before. This test did not cause any discharge 
on the armature, in spite of the fact that the cir- 
cuit was twice as long and the capacity thus twice 
as great. The probable explanation of this is 
that the inductive resistance of the converter 
was not so great as in the other case, on account 
of the single lamp being left burning. It is also 


possible that the breakdown in the other test was 


ass sted by the presence of copper dust on the 
winding. 

A comparison of the San Bernardino switch- 
board voltmeter wus made with a Weston instru- 
ment and gave important results. 

1st. With no load the San Bernardino instru- 
ment was about 14 volts (11.2 per cent.) low at 
125 volts, while at 97 volts it was only 11.7 volts 
(12 per cent.) low. 

2d. With a city load (inductive, consisting 
of lightly loaded converters,) of 7} amperes it 
was 11 volts low between 107 and 96 volts, while 

A paper presented at the Twelfth General Meeting ot 
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for 15 amperes it was only 8.5 volts low. Further 
increase in load caused further reduction in the 
difference, until for 40 amperes the instrument 
was only 5 volts low. 5 

3d. With a tank load ( non-inductive) of 9 
ampere it was only 9 volts low at 99 volts, and as 
the load was increased the difference decreased 
until for 97 amperes the instrument read the 
same as the Weston. 

It is evident from these observations that n 
voltmeter which consists essentially of a solenoid 
and a movable core is not the proper type of 
instrument for circuits such as those used in the 
present case, in which transmission circuits of 
great lengths are used in conjunction with trans- 
formers. The voltage at San Bernardino during 
the tests was therefore measured with a Weston 
portable voltmeter. 

A comparison between the ammeters used at 
Pomona‘and San Bernardino showed that for 
readings above 674 amperes the San Bernardino 
instrument read higher than the other. Asthere 
was no reason for considering one instrument 
more accurate than the other and no way of tell- 


ing which was right, the San Bernardino read- . 


ings taken during the test were reduced to the 
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shown by the preliminary tests at San Ber. 
nardino agree very closely with the results of 
the long efficiency test there. On calculating 
the apparent efficiencies for different loads from 
data obtained by laboratory tes s, aud compar- 
ing them with the measured apparent « fficiencies, 
it is found that they agree within 3 or 4 per cent, 
This very close agreement is exceedingly grati- 


TaBLE II. 


42} MILE TRANSMISSION TEST. CIRCUIT TO SAX 
BERNARDINO, BY WAY OF POMONA, 85 MILES. 


May 2, 1898. 


San Bernardino (18 Converters. 


Canon (20 Converters). 


Am- Am- E£ffictency 
peres. Volts. | K. W. peres. Volts. | K. W. per cent. 
95 1120 106. 4 80.75 847 68.4 64.28 

at l 
96 1180 108.5 78.8 865 6:.16 12.82 
100 1200 120.0 | 81.. 893 72. 6 60.8 


fying, particularly when we consider that the 
tests of the plant were made with ordinary com- 
mercial instruments, and that the laboratory 
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LOAD ON GENERATOR IN KILOWATTS 


FiId. 7. 


average of simultaneous readings on the two in- 
struments. 

A short test of the Pomona circuit was made 
on April 11, the results of which are given in 
Table I. 

A preliminary efficiency test on the San Ber- 
nardino circuit lasting five hours, during which 
the generator was kept at full load or over- 
load, was made April 14, 1898. Readings were 


TABLE I. 
EFFICIENCY TESTS. POMONA OIROUIT, 
April 11, 1893. 


Canon (20 Converters). Pomona (18 Converters). 


Am- Am- 


Volta. K. W. 


Efficiency 
peres. peres. Volts. K. W. | per cent. 
120 1100 132 105.85 | 919 97.28 787 

118.5 | 1100 | 180.85 || 165.85 | 945 | 100.01 | 76.78 
119.5 | 1100 | 181.45 || 107.4 929 99.78 75.9 


taken every fifteen minutes, and the efficiencies 
and the corresponding voltages for different loads 
are plotted in Fig. 7. The most prominent 
feature of this efficiency curve is its irregularity. 
This is, however, satisfactorily explained by re- 
ferring to the curve of generator voltage, on 
which it is seen that the high efficiencies corre- 
spond to high voltages, and vice versa. 

It will be noted that the apparent efficiencies 


tests were made about a year before the com- 
mercial tests. | 

An interesting and unique test was made May 
2, 1898, by connecting the Pomona line wires in 
series with the San Bernardino circuit, and 
transmitting about 100 H. P. to San Bernardino 
by way of Pomona. The length of the circuit 
was 85 miles, and the distance of transmission 
423 miles. This is the greatest distance yet cov- 
ered by any transmission since the Frankfort ex- 
periments. The measurements are given in 
Table II. The apparent efficiencies are much 
lower than those indicated by calculations, as in 
the latter no account was taken of the capacity 
and inductance of the circuit. The voltage of 
the generator as measured is about 5 per cent. 
abov- that calcula ed, and the amperes measured 
notably exceed the amperes calculated. These 
results are attributable to the introduction of 
the Pomona loop, which added both capacity and 


inductance. ! 
In order to reduce the cost of operation, the 


San Antonio Compapy first dispensed with the 
sub-station attendant at Pomona after 11 P. M. 
This they did some time before the acceptance of 
the plant, after assuming the responsibility for 
any damage which might result. No trouble oc- 
curred, and after the acceptance (May 6, 1893,) 
the same plan was put in operation at San Ber- 


nardino. After working in thie way for several 


months, the Pomona station was started in the 
afternoon and then locked up until the next 
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morning. This arrangement was made possible 
by running the generator so that the lights 
should not be too high at Pomona, the lights at 
San Bernardino being kept right by the at- 
tendant with the Stillwell r gulator. | 

In January, 1894, another 120 K. w. generator 
‘was installed with an equal capacity of oil trans- 
formers, and the Pomona and San Bernardino 
circuits are now each operated from separate 
generators with separate banks of transformers 
of 10,000 volts. Since this change the San Ber- 


nardino attendant has also been dispensed with. 


and the bookkeeper starts up in the afternoon 
and then locks up the station for the night, as at 
Pomona. The voltage of the lamps on each cir- 
onit is regulated by the engineer at the power 
hou e, the generator pre sure necessary at differ- 
ent loads to keep the lamps at the proper bril- 
liancy being automatically indicated by the com- 
pe..sating voltmeter on eac.u circuit. Thus after 
the plant is started the engineer has sole ch:irge. 


CATAPHORESIS AND SOLUTIONS OF 
H,O, FOR BLEACHING TEETH, ETO.“ 


BY WILLIAM J. MORTON, M. D. 


By cataphoresis is meant the movement of 
fluids, togetber with the substances they may 
hold in solution, from the positive pole of eleo- 
trodes conveying a continuous current in tissue, 
toward the negative pole. As signified by the 
derivation of the word cataphoresis,” the sub- 
stance held in solution goes down” with the 


current, that is to say, moves with its ordinarily ` 


accepted direction of flow, just as in electroplat- 
ing the metal held in solution goes down, i. e., 
from a higher to a lower potential, and is depos- 
ited on the negative e ectrode or cathode. This 
comparison to what takes place in el ctro- 
plating might lead us to believe that cataphoric 
action was due to electrolysis, and it must be ad- 
mitted that electrolyt o andcataphoric action are 
not yet differentiated with sufficient clearness. 
But there is little reason to doubt that one action 
is as distinctive a property of the continuous 
current as the other. And, without entering 
into the reasons for this statement, it is enough 
to affirm, fur all practical purposes, that fluids in 
t ssue do move from the positive to the negative 
electrode. But there are exceptions even to this 
statement, for eosin travels from negative to 
positive, as also does an alcoholic solution of 
bromide of barium. 

So much, in a brief way, for cataphoresis—the 
general principle. Should we desire to make 
use of this principle to introduce medicines into 
human ti-sue, we may refer to the procedure as 
cataphoric medication. And to avoid confusion 
and theory, and the contradiction that some sub- 
stances in solution travel upward rather than 
downward, I have proposed the terms electric 
diffusion and electric medicamenta! diffusion. 
These terms at least express the facts. 

To secure successful electric medicamental 
diffusion, several important points may here be 
noted. 

(a) The medicine in solution must be brought 
into intimate contact with the tissue in order to 
constitute with it a comparatively continuous 
electrolyte. 

(b) Metallic conduction [of the electrode, the 
positive pole] must end very close to where elec- 
trolytic conduction begins; that is to say, the 
absorbent material holding the solution must be 
thin, and allow the metal electrode to come as 
near as possible to the tissue. 

(c) The negative electrode must be removed to 
a distant point. 

(d) If the tissue to be treated is the skin, it 
must be well washed with soap and water, or 
ether or alcohol, to remove the natural oils, 
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(e) The solution used must be of neither too 
high a resistance nor of tov low. If too high, like 
alcohol. ether, or chloroform, no current will be 
conducted; if too low, like a saturated solution 
of common salt, cataphuric effects will not be 
pronounced. 

With a view of ascertaining if discolored teeth 
could be actually aud practically bleached by 
catapho ic medication, I performed the follow- 
ing experiments, assisted by Mr. Wm. J. Evans, 
of McKesson & Robbins, who kindly supplied 
the teeth, the pyrozone and other chem cals 
required. But first, a word as to the necessary 
outfit. This shou'd consti'u e (a) a galvanic 
battery of at least 40 Leclauchè cells, or of 30 
red acid or P. ggendorf cells, as sold in the ordi- 
nary portable batter’, for a voltage of at least 60 
volts is required; (6) a rheostat; (e) a milhiam- 
peremeter, and (d) a needle holder for platinum 
wire. w 

The experiments were as follows, omitting 
nuwerousones made for control, or those afford- 
ing no definite results : 

The first point was to establish if solutions of 
H,O, would conduct electricity. 

Experiment 1.— H, O, 25 per cent., plus sul- 
phuric ether 75 per cent. A few drops laid upon 
a glass plate, platinum wi'e electrodes placed 1 
inch apart, 40 cells equalling about 60 volts, gave 
only about one milliampere of current, a current 
strength too small for practical work. 

Similar solutions of the same strength of 
H,O, in chloroform, glycerol and distilled water 
gave in the first two instances no current, and in 
the latter about two milliamperes. 

Experiment 6.--H,O, 25 per cent., j lus sul- 
phuric ether 75 per cent., plus dilute sulphuric 
acid a mere trace, gave 20 milliamperes, namely, 
sufficient for practical work if so desired. 

Experiment 8.— H, O, 25 per cent., plus sul- 
phuric ether 75 per cent., plus solution of chlo- 
ride of sodium, afforded electric conduction, but 
the solutions dd not mix, and therefore were 
impracticable to work with in that form. 

Ex, eriment 11.—A molar tooth containing a 
large cavity, leaving half of its crown still in- 
tact. The enamel of the crown was badly dis- 
colored by organic d-composition; the central 
divisions of the dentinal tubuli were well ex- 
posed; coutrast was made by comparing it with 
another tooth to match the color, so that the 
shade could be determined. Cavity packed with 
absorbent cotton; rubber- dam adjusted, and the 
roots of the tooth imbedded in a pieoe of beef 
meat. Cotton was tightly wound about the 
platinum wire. constituting the positive eleo- 
trode; the negative was another wire inserted 
into the beef about one inch away from the im- 
bedded tooth. 

Solution of chloride of sodium, two-fifths of a 
cubic centimeter, and one and three-fifths cubic 
centimeter of H, O, 2 per cent., water 75 per 
cent., made by shaking two parts of pyrozone 25 
per cent. solution with one part of water, and 
separating the fluidsin a funnel, was}dropped on 
to the cotton with a pipette; the current was 
turned on and very quickly dried it, which was 
indicated promptly by the fall of the needle of 
the milliamperemeter, and more solution was 
continuously added. The darkened portion of 
the tooth bleached perceptibly white within a 
minute; current strength 25 milliamperes. Then 
about the same number of milliamperes was em- 
ployed during five minutes; enamel perfectly 
bleached. The bleaching action was also evi- 
dent at the ends of the roots of the tooth, the 
H, O, having been conveyed there by way of the 
open pulp canals. These latter therefore, in 
actual practice, if exposed, should be closed by 
a non-conducting cement. 

Experiment 12.—Two pieces of blotting paper, 
1 x 2 inches, each laid ona glass plate, and six 
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bars of blue litmus paper laid ac: oss the blot- 
ting paper thus: 
No. 1, Cat aphoresis. 


No. 8, Control. 


M, Milliamperemeter; R, Rheostat ; B, Battery. 


Two cubic centimeters of 25 per cent. aqueous 
solution H,O, applied on gl ss atend of blotting 
paper; 50 milliamperes curren. Blotting paper 
wet with a weak solution of chloride of sodium; 
current turned on. Alo st imm: diately in No. 
1 the litmus paper at the positive end began to 
bleach, and this bleaching progressed in percep- 
tible steps towards the center, until within 4} 
minutes the litmus p:per on the positive end 
(three bars of it) was completely ble ched of its 
blue color. The control experiment showed no 
change, proving that ordinary diffusion or chem- 
ical ormosis was not the cause of the lesult ob- 
tained in No. 1. | 

Experiment 18.—Four pieces of blotting 
paper, 1 x2 inches, two picc s saturated with a 
decinormal solution o! permanganate of potas- 
sium, U.S.P.—this stained them a chocolate 
color, two pieces sa'urated with 25 per cent. 
aqueous solution of H,O,. Each piece of per- 
manganate paper was brought into juxtaposition 
with each piece of H,O, paper. No. 1 for cata- 
phoresis, No. 2 for control. (See illu-tation). 

The H, O, pieces of blotting parer {ere previ- 
ously moistened with a solution of sulphate of 
soda; 50 milliamperes of current strength were 
applied as indicated by the platinum electrodes 
in the illustration. The encroachment of decol- 
orization of the permanganate paper was noticed 
at once in No. 1; it progressed steadily, and at 
the end of five minutes had extended about one- 
third of an inch, thus proving cataphoric action, 
while the control, namely No. 2, showed buta 
trifling decoloration at the point of immediate 


contact. 
No. 1 Cataphoresis. 


No. 2 Control. | 
P, Permanganate solution. 


EXPERIMENT 18. ® 


Experiment 23.—Four pieces of blotting 
paper, each one 1 x 2 inches, were laid in pairs 
upon glass plates, so that the edges of each pair 
could be brought iuto contact. The blotting 
paper was wet with a solution of soda. Then 
four pieces of ozone test paper of about the same 
size were laid upon the pieces of blotting paper, 
the ozone paper in this way becoming slightly 
moist with the solution beneath it. This white 
ozone paper gives a bright blue reaction 
to H, O,. 

See illustration, showing in No. 1 the control 
experiment, and in No. 2 the cataphoric effeot 
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which occurred, placing pyrozone, 25 per cent. 
solution ethereal, upon the right-hand papers. 
These, of course, were immediately colored blue. 
The pieces of glass were now so moved as o 
perm t the pieces of paper to touch, and in No. 
2 the current was turned on up to 50 milliam- 
peres. 

The result was most striking and most conclu- 
sive, for the H,O, solution under tbe electric in- 
fluence straightway began to inv»de the previ- 
ously white paper and colored it blue for half of 


the distance toward the negative electrode, while 
No. 1 Control. This side blu at once. 


No. , Catabhoresis. This side blue at once. 
EXPE IMENT 22. 


in the control experiment little or no bl .e color 

was prod noed upon the white paper, except for a 

trifling distance from the point of contact. 
CONCLUSIONS 


1. Oataphoric action is a demonstrable prop- 
erty of the alvanic or contiuuous current. 

2. Tue negative pole mu-t be placed at some 
part of the body compu rative y di-tant from the 
tooth, for instauce the cheek, haud, back, or 
breast. 

8. The pulp canals, if exposed, should be 
- closed by a non conducting cement. E 

4. Solutions for catapboric action should, if 

spirituous, aqueous, or with glycerol, be associ- 
ated with some substance which makes them 
better conductors of electrici y. 
5. Experiment 22 teaches this most important 
fact, namely, that while ethereal solutions of 
H,O, do not conduct electricity, and cannot 
therefore be used by themselves for cataphoric 
action, still this effect can be readily obtained 
when the porous material which holds such an 
ethereal solution has beeu previously moistened 
with a solution of sulphate of soda or some sim- 
ilar conductor. 

6. The efficacy of bleaching agencies, as, for 
instance, H,O, solutions, is greatly enhanced 
by th- concomitant aid of electricity, namely, by 
cataphoresis. 


A New Use for Accumulator Chests. 


The Belgian customs authorities have discovered 
an ingenious smuggling trick. Ia the luggage- 
van of the express which ru: s between Pais and 
Brussels is a case which holds the accumulators 
when the train is electrica ly light-d. The guard 
of the express, a foreman porter, and an excise 
official of the border station Quévy pos ess a key 
of this case, which, a-a rule, no one thinks of 
examining. The other day, however, as the 
train ran iuto Quévy, a customs inspector took 
it into his head to open the chest, and to his 
amazement he found snugly enscono d therein 
watches, chains, rings, bracelets, and other duti- 
able jewelry to the value of 7,000f. The guard 
and the foreman porter were quietly but firmly 
detained in Quévy pending inquiries, which ulti- 
mately showed that the porter had fora long 
period been carrying on a contraband traffic for 
a well known jewe er, who, it is said, will bea 
heavy sufferer by the disclosure of his frauds 
on the customs officials, 
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THE THERMO-OZONE BATTERY. 


Another Electro-Medical Fraud. 


We have in the p wt received numerous le ters 
from earnest parties inquiring as to the merits 
of Dr. Beckwith’s so called thermo- Ozone bat- 
tery, to all of which we have replied by letter ex- 
posing its pretensionsin no uncertain terms, The 
time has come, howev r, when it seems advisable 
to publicly expose its fraudulent nature, first, by 
reason of our further inability through lack of 
time and des re to reply to such letter-, and 
second, because the device comes before the 
public with the indorsement of several gentle- 
men known to the electr cal profession, who 
probably through ignorance have allowed t: eir 
names to be used. These gentlemen are Messrs. 
W. T. E kert, T. T. Eckert, Jr., Francis Broad- 
nax and E. G. Cargill. Three of them are per- 
sonally known to us, and it is with deepest regret 
that we see their names used as indersers of a 
fraud as unmitigated as that of the electropoise, 
actina or the eleciric belt. We would gladly 
spare these gentiemen the pain of a well-mer.ted 
rebuke, but there is a duty which we owe to the 
public as weil as to ourselves which compels us 
to take thefstand we now do. 

In a little pamphlet issued by Dr. Beckwith 
it is sta ed that one of the editors of this paper 
“ visi'ed us February 28, 1815, and tated that he 
desired to make a full examination of our inven- 
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Breckwirn’s TAERMO-OZONE BATTERY. 


tion, and was ready to expose and publish any 
wrongful claims that were made respecting it.” 
So far the statement is abro.utely true, but it 
goes on: The examination lasted nearly three 
hours, when he stated that the invention was 
scientifically constructed and capable of gener- 
ating a thermal current of electricity. He pro- 
cured a battery for Mrz. and requested us 
to take charge of her case.” 

This is absolutely false. We made no exam- 
ination of the battery at the time further than to 
take it apart so as to see the inside arrangement 
and to listen to the theories of its promoter. We 
dil procure a battery—not for use of the party 
mentioned, vor was she placed in Dr. Beckwith’s 
obarge. Our procuring of the battery was for 
the purpose of testivg it electrically. 

The pamphlet goes on to say: His opinion 
and conclusion are of more intrinsic value than 
volumes of -entimental testimony.” 

This being the case it gives us unusual pleasure 
in expressing onr opinicn of the battery and the 
claims of its promoter. 

The accom; auying cut is a sectional view of 
the so-cal'ed thermo-ozoue battery, which may 
be described as follows : 

It consists of a brass tube, 14 inches outside 
diameter and 5 inches long, hermetically sealed 
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at either end with gutta-percha plugs over which 
are screwed brass caps. 

Inside of the tube are p'aced two slender rods 
¢ inch in diame‘ er one of copper and the other 
of zinc—n arked in the sketch O and Zn. Around 
the-e is tightly packed a dry powder. There 
rods extend at their upper end t rough the gutts- 
percha plug D and to them are attached flexible 
cords terminating in the electrodes A and B, by 
which the battery is applied to the person. 

Tbe construction of the battery is such that it 
isentirely watertight, and the method of using it 
is to place the cylinder in a vessel of cold water 
(a la e ectropoise), and apply the electrodes. 
Now one of the claims is that a thermo-current 
of electricity is thus genersted, and another is 
that there is also a galvanic current. As a matter 
of fact, the construction is such thst a thermo- 
current would be impossible under any condi. 
tions, and a galvanic current equally impossible 
so long as the powder remained dry. Careful 
tests have shown the total absence of electrical 
currents u: der the conditions of use. If water is 
admitted tothe cylinder a very slight current 
will flow for a very sh rt time, but t e battery 
polarizes so rapidly that this soon practically 
ceases. 

Another claim is that by means of this battery 
drugs may be administered thr. egh the skin by 
what is termed electric:] osmosis or cataphore- 
sis. Drugs can be to administered under cer- 
tiin conditions by tbe assistance of the elec- 
tric current, but it would be impossible to so 


“administer it by this device, even supposing that 


it gave a current, for it would require something 
over sixty of the cells joined in series to produce 
any effect, because of its extremely low eleciro- 
motive force. The battery gives no current, 
however, unless it leaks, and the one we er- 
amined did not leak at all. ; 
Another claim is that it introduces ozone into 
the circulation. In the tirst place, gases cannot 
be administered by cataphoresis, and in the 
second place this battery could not under any 


circumstance whatever produce the slightest 


trace of ozone. Very high potentials are re- 
quired fur this, and even if these were at hand, 
the method of applying the electrodes to the 
body are such as to practically preclude its for- 
mation. There is still another p int. Supposing 
that the ozone were generated and introduced 
into the system by cataphoresis, the resnits 
would certainly be uisastrous—perhaps fatal. 
Inthe popular m nd, ozone is health-giving, 
revivifying and beneficial in every way. This is 
a misconception. It is most violent in its action, 
and ven when inhaled in small quantities pro- 
duce. alarming symptoms. To introduce it into 
the blood would be suicidal. 
~- To conclude, then, the battery itself has noth- 
ing scientific a: out t, but is a bungling and cheap 
a tempt to deceive, and in the second place the 
theory which Dr. Beckwith adv:nces, and by 
which he hopes to mislead the public as to its 
curative properties, is as bung ing and unscien- 
tific as the battery itself. 


Personal. 


Mr. Walter H. Knight has resigned his position 
with the General Electric Company, and will en- 
gage in engineering on his own account. 

J. M. Davey, late super. ntendent of the Ameri- 
can Electrical Manufa turing Company, St. 
Louis, was a New York visitor last week. 

Mr. J. T. Hambay, general manager of the 


Beacon Lamp Company, Boston, Mass., has 
completed a swing of the Western circle and re- 
ports the indications for fall trade to be favor- 
able. 

Mr. Jumes I. Ayer has just returned from Bar 


Harbor and looks brown and rejuvenated. 


Mr. J. H. Rhotehamel, who is as well known 
asthe popular Columbia lamp, was in the city 


last week, looking happy and feeling jubilant 
over recent l-rge awards in competitive bids 
based on merit alone and not on prices, 
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General News. 


What is Going on in the Electrical World. 


Harvard, Ill.—Au electric lighting plant is 
to be established here in the near future. 


Uxbridge, Mass.—There is some talk of con- 
re Milford with Oxford by an electric 
road. 


Milaca, Minn.—This village has voted to 
bond itself to put in electric lights and water. 
works. 


Pasadena, Cal.—The Pasadena and Los 
Angeles Electric Railway has been completed 
at a cost of nearly $400,000. 


Elyria, o.—James L. Mauldin, of Cleveland, 
has been granted a franchi-e for an electric road 
between this city and Lorain. 


Summit, N. J.—The township committee have 
decided to accept O. P. Bass: tt’s bid for supply- 
ing the town with eleot: ic lights. 


Henderson, Ky.—The sity conncil hasordered 
an election to be held September 24 to decide 
whether Henderson sball bave electric lights. 


Ocala, Fla.—John R. Martin has secured 
$9,000 of the $10,000 wanted to build the Ocala 
and Silver Springs electric road, and a survey is 
being made. 


Cincinnati, O.—Carroll B. Vastine, of Chi- 
cago, has organized » $500,000 co hp my to man- 
ufacture soap by a process in which electricity 
will be used. 


Hyde Park, Pa. — William Farrel has sub- 
mitted to the board of trade a prop sition to es- 
tablish an electric light plant in Hyde Park, 
utilizi: g the culm banks in the neighborhood as 
a source of power. 


Wilmington, Del.—The survey of the route 
for the proposed Chester and Wilmington elec- 
tric road between Claymont and Shellpot has 
been completed. 


Santiago, Cal.—George B. Kerper, owner of 
the Santiago Cable Railway Company, will change 
the system to electricity, and will extend the line 
to National] City. 


Anapee, Wis.—The electric light plant in 
this city, owned by Joseph Wods-dalek, was 
destroyed by fire on the 6th inst.; the plant was 
value d at $20,000. 


Pawtucket, R. I.—The Duunel Manufactur- 
ing Company have substituted electric motors 
for steam power in the operation of their calico 
printing machines. 


Freeport, Ill.—The South Fr: eport and Cedar- 
ville Electric Railway Company has petitioned 
the council fur a franchise to operate an electric 
car system in this city. 


Spokane, Wash. — 1he Consumer Light and 
Power Company has been granted a fifty-year 
franchise and has ordered the e..tire plant for a 
large electric light system. 


Killingly, Conn. — The Killingly and Brook- 
lyn Street Railway Company is to establish an 
electric street railway to connect the . urround- 
ing villages with Dauielson. 


Nebraska City, Neb.—An Eastern firm has 
written to Mayor Bartling offering to buy the 
present horse-car company’s interest and fran- 
chise and put electric cars on the In 


Rantoul, III.— The Rantoul EL ctric Company 
has been granted a franchise to put in an elec- 
tric light plant. Ihe Western Electric Company 
of Chicago will tu: nish the plant. 


Franklin, N. H.—Franklin is to bave an elec- 
tric street railway. At a recent meeting o local 
capitalists a strong company was formed with 
Hon. Warren F. Danie! as prerident. 


Watkins, N. T.— Ihe errly construction of 
the proposed Watkins and Havana Electric Rail- 
road is toped for as a number ot New Yo k cap- 
italists have become pterested in the project. 


Williamstown, Mass. —Oonstruction work on 
the electric road between this town and North 
Ad ms is in progress; it is expected that the road 
will be in runn pg condition in about two 
months. 

Phenix, Ariz.— The Phonix Light and Fuel 
Company and tl:e East tnd Electric Light Com- 
pany have been combined by the sala ot the East 
End (Gardiner) works to the Light and Fuel 
Company. g 
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Newport News, Va.—It is understood that 
O. P. Loomis. a manufacturer of dynamos, 
motors and other electrical appliances, intends to 
remove his works from Bound Brook, N. J., to 
Newport News. 

Fort Wayne, Ind.— Arrangements have been 
made with the Toledo Construction Company 
for the building and equipment of the Fort 
Wayne, Lake Everett and Columbia City Eleo- 
tric Railway. 

Baltimore.—The branch line of he City Pas- 
senger Railway from Baltimore street t Camden 
station is now operated by electricity, TI is was 
the last horse ca in the city except the Traction 
Company's Waverly line. 


Jacksonville, Fla. — The Jacksonville, St. 
Augustine, Palatka and Tampa El ctric Railway 
Company, recently orgunized with a capital of 
$200,000. expect to hav a part ot the line, if not 
all, in operation next inter. 


Nevada, Mo.—Col. Geo. W. Dudley, of St. 
Louis, has been granted an electric light and 
power franchise by the city council. Ool, Dud- 
ley will buy the borse car system in this city and 
equip and operate it asan electric r ad. 


Warren, O.—The county commis ioners have 
grante:t the Trumbull Electric 5 a fran- 
chise from Warren to Leavittsburg.— Tue Ma- 
bon ng Valley Electric Railroad Company has 
been grauted a 25-years’«xtension of its fran- 
chise. . 

Allegan, Mich.—The Harrison Electric Light 
rnd Power Company have just closed a deal 
wuereby they become the owners of the Edison 
A legan Light Company's plant. They wil build 
a large brick plant near the old one and consoli- 
date the two. 

Lima, O. — Local capitalists are taking up the 
right of way for an electric line between this 
city, Wap ikoneta, and St. Marys. The pro- 
jected line will pass thro ¿gha number of small 
towns, which it is intended to supply with elec- 
tric light. 

Jersey, City, N. J.—It is probable that new 
bids for lighting this city will be a lvertised for 
as soon asthe corporation counsel decides whether 
the strect and water board can give out the con- 
tract at once or must wait until the beginning of 
the next fiscal year. 


Morristown, Tenn.—The Morristown elec- 
tric light plant bas been sold at auction and bid 
ia by the General Electric Company of Boston 
for $4,000. The company intends to continue 
operating the plant after making some needed 
repairs on the machinery. 


Toronto, Can.—The Toronto Railway Com- 
pany, which operates by electric power the only 
street railw»y in Toronto, has re.ently issued 


£828,000 of first mortgage 44 pe: cent. sterling ~ 


bonds. Of this amount £250.000 was issued in 
Canada, and the reu ainder in London. 


Brooklyn, N. Y.—At a meeting of the share- 
holder in the bicycle railroa l scheme, a few days 
ago, F. W. Dunton said the construction of t 
road would begin as soon as $100,000 had een pnid 
in. Upto the date of the meeti. g $62,204.60 in 
cash had been received and was deposited with a 
trust company. 


' Schenectady, N. Y.—It is now announced as 
a certainty that the General Electric Company 
is to concentrate all of its plants in this city. 
Worx on the necessary buildings will begin at 
onceand assoon as completed the works at Lynn, 
Mass., and Harri-on, N. J., will be closed and 
the plants brought here. 


Little Rock, Ark.—The Little Rock and 
‘Little Rock Edison Electri- Light o. mpa ies 
have consolidated under the name of the latter 
company and under the management of J. A. 
Van Etten. The following officers were elected: 
Dr. C. M. Taylor, president; S. R. Ailen, sec- 
retary; Oscar Davis, treasurer. 


Niagara Falls.---The Niagara Fallsand Lewis- 
ton Railroad Company has elected the followin 
directors: Joun M. Br nker, Robert W. Jones, F. 
O. M. Lautz, Daniel O'Day, Herbert P. Bissell, 
D. N. Evans, W. S. Pitman, Frank M. Brinker, 
Bert. L. Jones. C. D R. Stowita, Charles R. 
Huntley, E. T. Brinker and F. A. Mohr. 


Youngstown. O —A new electro compary. 
composed of H. F. Kaercher and others, bas been 
formed here, and has come out as a rival to the 
Youngst. wn Electric Light Company. which his 
had a movopoly. Tue new company has asked 
for a franchise, and agrees to furnish electric 
light 25 per cent. cheaper than the old company. 
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Tuskegee, Ala.—A proposition bas been made 
to tbe citizens here by a party who is connected 
with the electric power company of Montgomery 
to build an electric line trom this pla e to Ohe- 
haw on the Western road. It will be built, it is 
said, if the citizens will donate $5,000 and the 
right of way. An effort will be made to raise 
the amount. - i 


St. Louis, Mo.— Bids will be received until 
September 6 for a twenty-ton el: ctric travelling 
crane for High Service Pumping Station No. 8. 
—Articles of i: curporati: n of the International 
Electr'e Company have been filed here. They 
show a ca: ital stock of $15,000, fully paid. The 
firm will manufacture ineandesceut lamps and 
other electrical] appliances. 


New Castle, Pa.—J.S. Hays, formerly chief 
electrical engineer for Andrew Carnegie, and 
Robert Peebles uf this city have consummated a 
deal by which they become owners of tie stock 
of Hon. J. R. Finley of Monongahela City. Pa., 
in he New Castle Electric Pow. r and Are Light 
Company, thei: candescent plant und New Castle 
Artificial Gas Company. 


Marion, Ind —R. A. Page and C H: Grant, 
of Chicago, have been here making investigation 
in regard to the building of an electric railroad 
from this city to Chicago, and espe cially looking 
after the right of way from Marion to Logans. 
port, which part will be built first. ‘The exact 
eastern terminus has not yet been decided upon 
but will probably be in the gas belt. 


Toledo, 0.—It is reported that the Toledo and 
Maumee Valley Electr c Rmlway Company has 
practically secured the complete rie ht of way for 
its tracks from Perrysburg to Bowling Green. 
The company has had this scheme in contempla- 
tion for several months, but bas rot until a few 
days ago been able to secure the ight of way 
through Wood county to the county seat. 


Santa Cruz. Cal.—An ‘‘electric cy le road“ 
between this city aud Capitola is projected by a 
number of prominent citizens. The plans and 
specifications of the new read have been drawn. 
It will be built an the L. C. Presl y railway 
system, engineered by D. E. Condo |, the builder 
of the Sin Fraucisco City Hall dome. The cars 
will carry freight as w: ll as passen zers. A speed 
of at least seventy miles an hour is expected. 


New York.—The Board of Fire Con mis iouers 
have come to the cunclusion that the present 
system of fire alarms in this city needs improv- 
ing and extending, and bope to accomp!'sh this 
by a more general use of auxiliary fire-alarm 
boxes, by placing them in private houses, factor- 
ies, lumber yards, dock shede, etc. A minute or 
two vained in notifying the firemen will, it is 
be ieved, result in saving much valuable prop- 
er y. 

Chicopee, Mass. — The city government has 
passed an order autho izing the city to make a 
contract with Daniel G. Canty for the erection 
of au electric light station according to plaus 
submitted by F. R. Richmond, architect, the 
1 rice thereof not to exceed $16,500. An order 
was also passed to pr cure plans aud specifica- 
tions fı r the equipment of tue plant; also an ap. 
propriation ot $20,000 vas made for the purpose 
of erection aud equipment of an electric light 
station. 

Pottsville, Pa.—The Williams Valley Street 
Ruilway Company has secured right of way over 
the whole of tl e route between Tower City and 
Lykens, and will begin the construction of the 
road at once. The dir otoi of the company are 
Willi- m A. Marr, of Ashland; Moses Mervine, of 
Reading; George Cockill, Peter Cress, E. C. 
Wagner and J. Fr. Bu bb, of Git ardville. Chas. 
H. Barmhardt, of Giraraville, is the secretary 
and treasurer of the corporation. 


Richfield Springs, N. T. — The trustees of 
this village a few days ago gave u bearing to 
those iuterested in the Little Falls and Richfield 
Sprin s electric railroad. Several prominent 
men advocated the building f the road, while 
others were opposed, one of the latter objecting 
t at it would br ng Sunday visitor- to Richfield 
Sprivgs,” aud auothe: th.t*: be was opposed to 
common people visiting Richfield where $10 a 
day people were wanted.” The hearing w:s ad- 
jourued to the 28th inst. 


Pittsburg, Pa.—The board of trustecs of the 
Carnegie Libra y have awarded the cout a- t for 
the electric light plant for the building to the 
Westingh: use Electric: nd Manu scturing Com- 
pany. The plant contracted tor will cost about 
$18,000. The board o trustees have determined 
to make the Library the best lighted public 
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building in the United States, and believe the 
arrangements of electric hghts fixed upon will 
give the desired results.--The Leader states 
that the Westinghouse Compauy paid out to its 
employees at Brinton on the 9th inst. one of the 
largest pays in its history. About $160,000 was 
ee among the 8,500 hands for two weeks’ 
work. 


Sacramento, Cal.—The Bee says: One of 
the most marvelous exhibitions in the world’s 
history will be seen in Sacramento on the night 
of the 9th of September. That is a broad asser- 
tion to make but Sacramento stands ready to 
back it. There have been electri.ai displays in 
thisand other countries, but nocity has yet gone 
far enougu to have a carnival. Sacramento will 
have one, and it wili be a pench.“ In the pro- 
cession will be six floats, brill antly illuminated. 
symbolizing local and historic events connected 
with the introduction of electricity. Electrically 
illuminated arches will span the strects, and the 
parks and prominent buildings will be lit up to 
the best advantage. 


Appleton, Wis.—The Appleton Edison Elec- 
tric Company is in a peck of trouble. The city 
council has revoked its street railway charter 
and annulled its contract tor street lighting, and 
the company has been placed in the hands of a 
receiver. A. Ledyard Smith, on the application 
of the New York Security und Trust Company, 
which sets forth that the company is insolvent 
aud unable to pay interest on its bonded indebt- 
e ness. The compa y admits tbe truthfulness 
of this allegation and has filed a statemen o its 
indebtedness, amounting to $189.510, of which 
377,580 is bounded indebtedness and $111,980 is 
composed of claims for wages and unsecured 
debts. 


Jefferson City, Mo.—A syndicate of Iowa 
capitalists, who have recentiy bought the famous 
Gunter spring in Camden County, Mo., and 5,000 
acres of land surrounding it, propose to bu'ld an 
electric railway connecting Jeff rson Ci y wi h 
the spring and also to put in a mammoth electric 
plant at the spring to be operated by water power. 
They say that there is power enough at Gunter 
to supply the ent re State with electricity. I is 
one of the largest, if not the largest spring in the 
world, bursting fu: th a river at the foot of oue of 
the highest peaks of the Ozark mountains. It is 
surrounded by some of the most wildly pictur- 
esque scenery on the continent. 


San Francisco, Cal. The Call states that the 
Clear Lake Electric Company has about per- 
fected arrangements for converting the waste 
water power of Clear Lake, Lake County, and 
Cache Creek (about seventy miles from San 
Fran isco) into electric energy that will be trans- 
mitted to San Fransisco, Oaklaud, Benicia, Mare 
Island, Vallejo, Santa Rosa and other cities along 
the line, where it will be used to give light and 
power. The water will be carried in five-foot 
pipes from the dam, to be erected at Cache Creek, 
to a point known as Wilson’s Farm, a distance of 
12 miles, where the power plant will be estab- 
lished, and in traversing that distance will bave 
a fall of 454 feet. In connection with the trans- 
mission scheme an electric railroad is to be built 
connecting Clear Lake with the town of Rumsey. 


8t. John, N. B.—R. P. Strand, organist of 
Trinity Church in this city, is the iuventor of a 
new ele trie organ which is sa d to be an im- 
provement on those hitherto in use. It is sim- 
ply wond-rful,” says a local authority, to see 
the amazing rapidity with which the most florid 
passages can be executed. Trills aud reiterated 
notes which bave hitherto been a laborious task 
are rendered in the easiest manner possible on 
this organ. One grea’ point th» inventor ola ms 
is that he has swept away the troublesome pneu- 
matics from every part except the draw-stop ac- 
tion, and here, where there is no quick repetition 
needed, they are not open to the same objections. 
Tbe organ is operated by a direct electricsv stem. 
There is no intermediary between the magnet 
and the valve, therefore the response is abso- 
lutely instantaneous.” 


All About Block Signals. 


“ Block Signals on the New York Central,” the latest 
addition to and No. 17 of the popular Four-Track Series ” 
of ** America’s Greatest Ra lroad,” is from the press of the 
American Bank Note Company ; contains 64 pages, nar- 
row octavo, beaulifully printed on coated paper and illus- 
trated with graphic pictures of signal apparatus and its 
application to the traffic of a greatraliroad. The text is 
from the pen of a celebrated English expert on Block Sig- 
nals, and the subject is treated in a way that cannot fail 
to interest the average traveler as well as the technical 
engineer. It is believed that this, the latest of railway 
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ELECTRICITY. 


safety devices, has never before been so thoroughly and 
comprehensively described and illustrated asin this book. 

A copy will be mailed to any address, free, postpaid, on 
receipt of three 2-cent stamps, by George H. Daniels, Gen- 
eral Passenger Agent, Grand Central Station, New York. 


COMMERCIAL PARAGRAPHS. 


‘*Compreased Air” is the title of an elaborate publica- 
tion, otherwise known as Catalogue No. 8, just issued by 
the Clayton Air Compressor Works, Havemeyer Building, 
New York. The book is richly illustrated and contains a 
description of the manifold applications of this form of 
power. 


The dwinging Ball Lightning Arrester, manufactured 
by the George L. Colgate Company, 136 Liberty street, 
New York, has met with constantly increasing favor 
among managers of electric power plants during this 
season. The sales largely exceed those of all previous 
seasons combined. 


The Delaware Hard Fibre Company, Wilmington, Del, 


‘have recently more than doubled the capacity of their 


plant and are now running night and day. They bave just 
been awarded the contract for supplying the General 
Electric Company with fiber. 


New Beacon Lamps. 


With the reorganization of the Beacon Lamp Company, 
Boston, the manufacturers of the well-known Beacon 
Lamp are now equipped to produce lamps in large quan- 
tities and at fair prices. Every variety of lamp for com- 
mercial use, including series, multiple and miniature 
decorative lamps, will be made. 


Columbia versus Edison. 


After numerous comparative tests made by a large cen- 
tral station in this country of the new type Edison and 
Columbia lamps, the results attained show that after R00 
hours’ burning the Edison lamps gave but 7c. P., while 
the Columbia, after 60. hours gave 1834 C. P. As a result 
of these tests an order was placed for 20,000 Columbia 
lamps, and a previous order for a like number of Edison 
lamps was cancelled. The net price for each Columbia 
lamp was five cents higher (or 81,000 on the total order) 
than the price of the Edison lamp. but the purchaser did 
not hesitate to pay the difference. 


Wheeler’s Electric Switch. 


This switch was invented by L. Wheeler, a motorman 
in the employ of the Sioux City Traction Company. The 
only one in operation is that at the junction of Pearl and 
West 7th street lines, sioux City. The apparatus con- 
sists of electric magnets in . water tight box built of iron 
with wooden lining to hold the magnets firm and tosepa- 
rate them from the iron so as not to affect their magnet- 
ism. The rod connecting the armature with the switch 
tongue is enclosed in an iron case, which is screw fitted to 
the iron box with packing box at the end of the case. 
This rod is fitted with a device for lengthening and short- 
ening if affected by the temperature, also with rubber 
cushions for lessening the coucussions. This partis in the 
ground, about four inches below the switch. The car 
device for operating the switch consists of an tron tube 
supported in front by a hinge, and so constructed as 
conduct the return wire from the controller to a steel 
brush under the platform of the car. When the brush is 
up the return current runs to the ground in its usual 
course, but when the brush is down the return current 
passes to a false rail placed between the track rails about 
thirty feet from the switch and which is connected by 
wire with the electro m:gnets. The brush is held in posi- 
tion by a steel coil spring or weight, and is lowered by 
pressure of the foot on a treadle. If the switch is notin 
proper position just before the car passes over the false 
rail the motorman puts his foot on the treadle and 
causes the steel brush to come in contact with it, and as 
stated above, the return-current passe, to the false rail, 
thence through the wiretothe magnet, which pulls the 
armature to it and so turns the switch tongue. After 


passing the switch, if desired, it can be reset, thusleav- 


ing it as it was originally. In gathering up the points of 
the switch it will be seen that the car device does not in- 
terfere with the drawbar in any shape or form: that the 
return current is used; that the false rail can be placed 
far enough from the switch to enable the motorman to 
see that the switch is set before he reaches it, thus avoid- 
ing the necessity of ever backing the car because of a 
failure to throw the switch; that there is permanent 
magnetism enough to hold the switch tongue firm till the 
rear wheel and trailers have passed over the switch, 
thereby savi: g possible derailment and accident; that 
the switch can be reset at will, after the car passes over 
it; that in cold weather if the switch tongue is frozen 
fast and cannot work there is no possible ch nce for 


breakage asis the case when switches are operated by 


some mechanical device; that if the apparatus, or car 
device, get> outof order in any way a switch hook can be 
used as if no switch throwing apparatus were attached. 
The device can be attached to any electric car and not in- 
terfere with its work. 
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BUSINESS HINTS. 


Public Buildings, Theaters, Residences, &c., Proposed 
or in Course of Construction. 


(The following summary is prepared weekly for ELEC- 
TRICITY for the information of advertisers and readers 
who are dealers in apparatus and articles required in the 
electrical equipment of public and private buildings.) 


Augusta. Me.—Plans have been prepared by Architect 
John C. Spofford for a new city building to be erected 
here; the clerk of the city council can furnish dete ned in- 
formation 

Brooklyn, N. Y.—G. B. Dearing will build a seven story 
flat in Lefferts Place, east of Classon ave.....C. Welcher 
will build 4 three story apartment houses, nortn side of 
Granite st., east of Broadway. . Benjamin Wolf will 
build 23 four story apartment houses, on east side of 
Powell st., south of Sutter; alsoa four story apartment 
house, southeast cor. of Powell st. and Blake ave.: also a 
four story »partment house, southeast cor. of Powell st. 
and Sutter ave. 

El Paso, IN.—A new Christian Church is to be erected 
here ; thestructure will be lighted by electricity. 

Ithaca, N. Y.—Plans are being prepared by Architect 
Miller for a new residence to be built for O. L. Beane ; 
Specifications call for modern improvements. 


Kansas City, Mo.—Plans have been prepared by W. W. 


Rose for a five story office building for F. T. Altman at 


11th and Walnut sts.; two passenger elevators will be in- 
troduced. ö 

Montpelier, Vt.— Work will soon be commenced on the 
erection of a new residence for H. 8. Colton, on Ist ave; 
the specifications call for Lhe most modern improvements. 

Newark, N. J.—Plaus have beeu submitted to the com- 
mittee of citizens who have organized for the purpose of 
building a new hotel in this city: estimated cost, 8500,000. 

Newburg, N. Y —Plans have been prepared for the com- 
pletion of the Federal Building in this city; Supervising 
Architect Aiken, of Washington, D. C., can be addressed. 

Newport, R. I. It is reported that a handsome couutry 
residence is to be built on Nai ragansett ave. in this place 
by Robert Goelet ; every modern improvement will be in- 
troduced. 

New York City.—A fire-proof mercantile eight story 
building will be erected at 118 West 34th st. fer Amund 
Johnsen ; Architect George Keister, 140 West 34th st....A 
five story fire-proof factory will be erected at 519-581 West 
58th st. for W. and H. Zinsser; Architects Delano & 
Cordes, 180 Fulton st....Leopold R. Trou will build a 
seven story warehouse at 150 Bleecker st.... Architects 
Fiagg & Chambers have prepared plans for a ska.ing rink 
and ciub house for the St. Nicholas Skating and Ice Co. at 
West 66th st. near Columbus ave; the structure will be 
provided with the latest improvements....Miss serena 
Rhinelancer, 14 Washington Square, will erect a three 
story club house, south side of 83th st., west of Ist av“ e 
Ormiston Tait has plans in preparation for a seven story 
apartment house at northwest cor. of West End ave. and 
91st st. for Frederick Haas; the building will contain ele- 
vators, electric wiring, fixtures, eto. Architects Neville 
& Bagge, 215 West 125th st., are preparing plans for 2 five 
story flats, on 80th st., east Of Amsterdam ave., for Joseph 
Cirrito ; also for a tive story flat and store building, 
which Bingham Bros. are to erect at 152d st. and St. Nich- 
olas ave....Steven Upson, of Athens, Ga., will build a 
seven story apartment house, after plans prepared by a 
New York architect, at northeast cor. of 112th st. and 5th 
ave....Thomas E. Satterthwai.e, 631 Sth are., will build 

five story br.ck dwelling, south side of 55th at., west of 
5th ave.... Henry H. Vall, 179 West End ave., will bulld a 
four story and basement brick dwelling at Riverside 
Drive and 75th st....Theo. A. Cordler, 1 East 166th st., 


will erect a five story brick store and flat building, at 


cor. of 166th st and 4th ave., at a cost of $141,000; Archi- 
tect John Hauser.. .. Flans have been prepared by C. P. 
Gilbert for a four story brick residence at kive: side Drive 
and 74th st., for George 8. Macy, 61 Park ave. 


Pittsburg, Pa.—A 16 story building is to be erected at 
Sth ave. and Smallman sts., to be known as the Park 
Building, for Wm. G. and David E. Park, Architect George 
B. Post, 88 East 7th st., New York City. ö 

Rockford, Ill.—Bids will be received until Aug ust 31, by 
the Supe: visors of Winnebago County, for a passenger 
elevator, direct acting, to Carry 2,260 pounds safely at 200 
feet a minute with a voltage of 250 at the engine and have 
a run of 81 feet more or less from the basement to the 
court room floor; all bids must include the plans and spe- 
cifications and a full description of the elevator, also all 
needed changes in the buliding to put the elevator in 
place ; Bernard Weber, chairman of Committee on Build- 
ing aud Grounds, 114 North Main st., Rockford. 

scranten, Pa.—An eight story office building is to be 
erected here at a cost of $150,000 ; Secretary D. D. Ather- 
on can furnish detailed infor u- ation. 

Toledo, Ohio.—Architect Sturgis is preparing plans for a 
$35 000 music hall to be erected on Madison st. by W. H. 
Currier. 

Washington, D. C.—Hause & Herrman will build a six 
story brick store at 90! 7th st. N. W., to cost $50,000.... 
Mrs. McKnight Moses will build a handsome residence at 
2106 16th st. N. W., Architect W. J. Marsh. 


AUGUST 21, 1895. 


INCORPORATIONS. 


The Octoraro Telegraph and Telephone Company, with 
headquarters at Oxfo d, Pa, has filed articles of incor- 
poration. The officials of the new corporation are: 
President, S. Ralston Dickey, Oxford: vice-president, 
Edgar L. McSparren, Goshen, Lancaster County, and sec- 
retary and treasurer, Eli McKissick, of Oxford. 


Arrangements are being made to incorporate the 
Fayette County Telephone Company at Vandalia, III., 
with a capital stock of $5,00. An exchange will be estab- 
lished in Vandalia, and lines will be run from Ramsey and 
Shobonier and Brownstown and Hagerstown. 


The Phwnix Telephone Company, Indianapolis, Ind., 
has elected the following officers: R. K. Syfers, presi- 
dent; Charles F. Smith, vice-president; A. B. Gates, 
secretary and treasurer, and George W. Stout, Charles A 
Meocleary, E. M. Churchman and W. N. Gates, directors. 


Tue Brothers Electric Cable Crane Company, Newark, 
N. J.—tO manufacture, buy, sell and deal in electric 
cables, cranes, electric apparatus, cars, boats, engines, 
Dollers, motors and all kinds of machinery, life-saving 
apparatus, etc. Capital stock, $6.000 Promoters: Wm. 
F. Brothers, Srah E. Brothers, Brooklyn, N. T.; Isaac R 
Brown, Jr., Maria A. Brown, Plainfield, N. J. 


The Clarksville Cottcn Oil Company, Clarksville, Texas 
—to manufacture and sell cotton and its products, supply 
the city with water and electric light, and manuiacture 
and sellice. Capital stock, $50,000. Promoters: D. W. 
Cheatham, J. M. Aydelotte, Jos. M. Bivley, John W. 
O’Neall, Clarksville, Texas: F. H. Bailey, Paris, Texas. 


The City of Weatherford Water, Light and Ice Com- 
pany, Weatherford. Texas—to supply water and electric 
light and motive power to the citizens’, and manufacture 
and sell ice. Capital stock, $8,000. Promoter-: M. H. 
Arnat, Platt V. Bryan, Elmira,N. T.; G. A. Holland, W. P. 


Anderson, Weatherford, Texas; W. T. Hudgkins, Tex- 


arkana, Texas. 


The Denver, Globeville and Golden Rapid Transit Com- 
pany, Denver, Col.- to construct and maintain street rail- 
way lines, to operate by electricity, cab'e, gas, or any 
Other motive power. Capital stock, $100,000. Prom ters: 
Lewis E. Lemen, Geo. 8. Parsons, Irving F Root, Denver; 
R. R. Lingo, North Denver ; S. R. Wright, Highland, Col. 


The Valparaiso Light and Fuel Company, Valparaiso, 
Ind.—to engage in the purchasing, owning, operating and 
maintaining of light, heat and power plants in Valpa- 
raiso. Capital stock, $50,000. Promoters: Chas. A. 
Sweet, Chas. Burgerson, E. F. Van Ness. 


The Kokomo and Greentown Street Railway Com- 
pany, Kokomo, Ind. Capital stock, $50,000. Dir eotors: 
W. E. Snow, A. Avery, C. H. Hillon, J. 8. McDonald, all of 
Detroit ; F. H. Allen, of Kokomo. 


The Mountain Electric Light Company, Summit, N. J. 
—to sell, build and operate electrical plants for lighting, 
heating and power, in Union, Morris and Essex Counties, 
New Jersey. Capital stock, 8100, 000. Incorporators : 
Carroll Bassett, Adolph Wagner and Frederick Green, all 
of Summit. 


The Hinsdale Electric Light Works, at Chicago—to fur. 
nish light. heat and power. Capital stock, 82,000. In- 
corporators : Henry L. Gardner, Frank E. Bradley and 
Arthur M. Morgan. 


The Electric Construction Company. Hartford, Conn.— 
to engage in general electric construction, and putting in 
telephones. Capital, paid up, $5,000. President, L. W. 
Fish ; secretary, Harry P. Horne. 


The Dunmore Electric Street Railway Company, Dun- 
more, P«.—to build and operate a street railway between 
Duomo e and Scranton, and from Scranton to Carbondale. 
Capital stock, $75,000. Incorporators: P. J. Horan, of 
Dunmore, president of the company; I. H. Burns, E. J. 
Lynett, T. E. Boland and M. J. Sweeney. 


The Mendota Light and Heat Company, Mendota. Ill — 
to furnish gas and electricity for light, heat and power. 
Capital stock, $25,000. Promoters : John Goedtner, Anton 
Knelgen, Geo. J. Madden, Newton Imus, Geo. C. Schuetz, 
Philip Erlenborn. l 


The Kane Electric Company, Ka e. Pa.—to supply 1 ght, 
heat and power, or any of them, by electricity t> the 
public in the borough of Kane, McKean County, Pa., and 
other persons, pa'tnership , etc C.pital stock, $1,000. 
Promoters: C. H. Kemp, F. A. Lyte, Joshua Davis, Thos. 
L. Kane, W. P. Weston, Kane, Pa. l 


The Argentine Water and Light Company, Portland, Me. 
—to manufacture and deal in gas, lectricity and machin- 
ery, fixtures and ap aratus, for gas works, water works 
and electric light works in the | ity of Argentine, Kansas. 
Capital stock, $150.000. Promoters: W. C. Eaton, Geo F. 
Noyes, Henry M. Verrill, all of Portland, Me. 


The American Electric Fuse Company, Chicago, I1l.—to 
manufacture and sell electric fuse and fusible cutouts, 
and other electrical appliancts. Capital stock, $25,000, 
Promoters: Eugene Hildebrand, Clarence E. Brown 
Ralph W. Bowman. 

The Bennington Gas and Electric Light Company, 
Bennington. Vt.—to manufacture and distribute gas or 
electric light or both. Capital stock, $75,000. Promoters: 
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Henry 8. Jackson, Franklin 8. Frisbie, Wm. H. Kimball, 
Geo. Senter, Benjamin V. Page, Boston, Mass. 


The Washington. Woodside and Forest Glen Rallway 
and Power Company, Washington, D. C.—to build and 
operate an electric railway. The officers are: Frank T. 
Browning, president: Julian C. Dowell, vice-president ; 
W. Kiley Deeble, treasurer, and Frederick Benjamin, sec- 
retary. 

The Fiavel Terminal and Townsite Company has filed 
articles of incorporation at Astoria. Ore. The object of 
the company 18 to build waterworks, electric railroads, 
warehouses, etc. Capital stock, $500,000. Incorporators: 
G. Wingate, Alfred Kinney and D. M. Stuart. 


The Texas Telephone Company, Bonham, Tex. Capital 
stock, $5.0)0. Incorporators: J. G. McGrady, A. B. Cross 
and George M. Heard. 


The Danville and Northwestern Electric Railway 
Company, Danville, I)1l.—to construct and operate a rail- 
road from Danville ina northwesterly direction through 
Potomac and Rankin, Vermilion County, to Gillman, Iro- 
quois County, with a branch line starting north of Potom- 
ac northwesterly to Paxton. Ford County, and another 
branch commencing west of Panville, sou hwesterly to 
Fairmount, thence southerly to Sidell, Vermilion County, 
thence northeasterly to Georgetown, thence northerly to 
point on said line west of Danville. Capital stock, $100,000. 
Incorporators: William T. Cunningham, Jobn W. Dale, 
William P. Chandler, W. S. Mathias and Robert Holmes, 
all of Danville ; J. W. Layne and J. K. Butz, of Potomac, 
and W. W. Batch, of New York City. The first board of di- 
rectors are: W. T. Cunningham, William P. Chandler, 
W. S. Mathias, W. W. Hatch and Robert Holmes. 


MOONLIGHT SCHEDULE FOR THE 
UNITED STATES. 


(Issued by the Washington Carbon Company.) 
AUGUST, 1895 


DATE. LIGHT. Date. EXTING. 
5 11.40 P. M. 2 4.00 a. M 
8 40 A. M 8 4.00 
4 1.40 4 4.00 
5 No light 5 No light. 
6 ee 6 oe 
7 (Y) 7 1 
8 7.80 P. M. 8 9.80 P. M 
9 7.830 9 v. EO 

10 7.90 10 10.10 
11 7.30 * 11 10.80 
12 7.80 12 11.00 
18 7.80 18 11.80 “ 
14 7.0 18 12.20 a. M. 
15 7.830 16 1... 0 “ 
16 7.90 17 . 10 
17 7.80 *“ 18 210 “ 
18 7.830 19 380 
19 7.20 * 20 4.30 
20 7.20 " 91 4.80 “ 
91 7. 90 * 22 4.80 * 
22 7. 0 “ 28 4. 0 „ 
28 7.00 2 4.30 
24 7.00 25 4.90 
26 8.00 26 4.20 ẽ 
20 v.00 27 4. 80 
27 19.40 “ 28 4.0 
38 10.40 “ 29 4. 30 
29 11.00 80 4.30 
80 1.80 81 4.30ö 
81 LE E E E E] oe @ene 


ELECTRICAL PATENT RECORD. 


_ Lerrers Parent Issurp Aveusr 18, 1895. 


BLECTRIO RAILWAYS AND AFPLIANOES. 


644,288. Conduit for Electric Conductors for Railways. 
Frank L. Capps, Newark, N. J. Filed Sept. 18, 1894. 
641,806. Conductor for El ctric Railways. Paul C. J st. 
Chicago, III., assignor to Albert G. Wheeler, same 
place. F. led Feb. 6. 1898. 

644,512. Trolley fo. Underground Electric Railways. 
Myron D. Law, Washington, D. C., assignor to Albert 
G. Wheeler, Chicago Ill. Filed Jan. 81, 1894. 

544.318. Traveling Contact Device for Electric tallways. 
Jonn C. Love. Philadelphia, Pa., assignor to the Love 
Electric Traction Company, Chicago, Ul. Filed Sept. 


5, 1893. 

544,891. Electric-Rallway Conduit ystem. Lor: nzo H. 
Sherwood, Mount Vernon, N. Y. Filed Sept. 7. 894. 
544,471. i and Bearing. Edmond Verstraete, 
8t. Louis, Mo., assignor of one-third to Ernest G. 
Bruckman and Samuel E. Bruckman, same place. 

Filed Nov. 22, 1894. 


ELEOTRIO LIGHTS AND APPLIANOES. 


844,831. Globe-Netting for Arc Lamps. Ernest P. War- 
ner, Chicago, 111., assignor to the Western Electric 
Company. same pl. ce. Filed Sept. 18. 1894 

544.502. Support for Incandescent Lights Charles A. 
Carmany, Middletown. Pa. Filed -ept. 8, 1814. 

644,529. Electric-Arc Lamp. hichard H. Cunningham, 
Richmond, Va. Filed Sept. 8, 894. 

John H. J. Haines New 


844,679. Electric-Arc Lamb. John H. J. Haines, New 
York, N. Y.. and Alexander B. Fernald, Jersey City, 
N. J. Filed Nov. 20. 1894. 

544,8 4. Electric-Lighting Attachment for Gas-Burners, 
Frank A. Webb, Beverly, Mass., assignor of five- 
eighths to Rufus H. aes and John B. Webb, 
same place. Filed March 11, 1 
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DYNAMO ELEOTRIO MACHINERY. 


541,289. System of Electrical Distribution. Stanley C.C 
Currie, New York, N. Y. Filed Nov. 27, 1893. Renewed 
Dec. 21, 1894. 

§14,3.9. Commutator Connection for Dynamo-Electric 
Machines. He ry H. Wait, Chicago, III., assignor to 
the Western Electric Company, same place. Filed 
March 1, 1895. 

44,348 Magnet-Forming Machine. Orlando P. Br.ggs. 
Chicago, Ill., assignor to the Western Eleciric Com- 
pany, same place. Filed Jan. 20, 1894. 

614,358. Commutator-Brush Holder. George J. Junker, 
Mount Vernon, Ili. Filed Nov. 9. 1894. 

54 ,3861. Construction and Method of Operating Dynan o- 
Electric Machines. Frederick H. Loveridge, Cold- 
water, Mich. Filed Aug. 2, 1804. 

641,865. Synchronism-Indicator. Ralph D. Mershon, 
Pittsburg, Pa. Filed Nov. 2, 1894. 

544.896. ‘Winding of Dynamo-Electric Machines or Motors. 
Elihu Thomson, Swamprcott, Mass.. assignor to the 
General Electric Company, of New York. Filed Jan. 


27. 1894. 

544,6 8. Combination-Dinamo. Ernest P. Warner, Chi- 
cago. III., assignor to the Western Electric Company. 
same place. Filed Feb. 24, 1890. 


TELEPHONE AND TELEGRAPH APPARATUS. 

644,885. Telephone-Switch. Frank R. Whi ney, Lewiston, 
Me. Filed June 80, 1894. 

544.841. Multiple-Switchboard System. Oro A. Bell, 
Brooklyn. N.Y., assignorto the Western Electric Com- 
pany, Chicag«, III. led Feb. 21, 1898. 

544,845. Printing-Telegraph. Charles L Buckingham, New 
York, N. Y. Filed April 16, 1894. 

544.346. Printipg-Te:egraph. Charles L. Buckingham. 
New York. and Emil Germann, Brooklyn, N. T.; said 
Germann assignor to said Buckingham. Filed Jan. 10, 


1895. 

544,847. Printing-'l'elegraph. Charles L. Buckingham, 
New York, aud Emil Germann, Brooklyn, N. Y.; said 
Germann assignor to said Buckingham. Fl. ed Jan. 


10, 189 

544,348. Printing- Telegraph. Charles L. Buckingham, 
New York, and Emil rmann, Brooklyn N. Y.; said 
Germann assignor to said Buckingham. Filed May 


20. 1895 
544,369. Hug, and Cord for Telephone-Switchboards 
Frank R. McBerty, Downer’s Grove, àssignor to the 


A aria Electric Company, Chicago, III. Filed > ept. 

18. 1891. 

641,884. Single-Cord Grounded- Circuit System for Multi- 
ple Switchboard. Charles E. Scribne, Chicago. III.. 
assignor to the Western Electric Company, same 
place. Filed Dec. 1, 1 90. 

541,885. Test-Signal for Multiple Switchboards. Charles 
E. Scribner, Chicago, III., assignor to the Western 
Electric Company, same place. Filed July 7. 1891. 

544,886. Telephone- witchboard Apparatus. Charles E. 
Scribner, Chicago. IIl., assignorto the Western Ek c- 
tric Company, sume place. ed Dec. 24. 1894. 

544,888. Te ephone-Exchange System. Charles E. Scrib- 
ner, Chicago, III, assignor to the Western Electric 
Company. same place. Filed May 13,1892. Renewed 
Feb. 11, 1895. 

544,545. Signs Apparatus for Telephone-Exchanges. 
Joseph J. O’Connell, Chicago, 111., assixnor. by mesne 
assignments,to the American Bell Telephone Com- 
pany, Boston, Mass. Filed April 17, 1893. 

5 4,546. Apparatus for Telephone Exchanges. Joseph J. 
O'Connell. Chicago, III., assig nor, by mesne ast ign- 
ments, to the American Bel! Telephone Company, 
Boston. Mass. Filed Aprii 17. 1893. 

544,644. Fountain Ink- Roller for Telegraph- Registers, 
Charles A. Rolfe, Chicago, 111. Filed Oct. 13, 1894. 


SIGNALS AND SIGNALING APPARATUS. 


544,887. Electromagnetic Signal. Charles E. Scribner, 
Chicago, III., assignor to the Western Electric Com- 
pany, same place. Filed Jan. 8, 1895. 

544,267. Electrical Signaling Apparatus. William W. 
Dean, St. Louis. Mo., assignor to the Bell Telephone 
Company of Missouri, same place. Filed Sep:. $1, 
1894. 

M SCELLANEOUDUS. 

544,158. Vessel for Eectrolytic Separation. Wilhelm 
Borchers, Duisburg. Germany. Filed Dec. 81, 1894. 

544,224. Electric Alarm-Lock for Tils. Charles Helm, 
Indianapolis, Ind. Filed April 28, 1895. 

544,278. Electric Kheostat. Francis B. Badt, Chicago, 
111., assignor to the Siemens & Halske Electric Com- 

any of America, same place. Filed May 31. 1895. 

544,832. Electromagnetic Damper for Measuring-I stru- 
ments. Ernest P. Warner, hicago, Ill.. at signor to 
the Western Electric Company, same place. Filed 
Sept. 18, 1894. 

544,,8 Strong-Current Arrester. Frank R. MeBerty. 
Downer’s Grove, assignor to the Western Electric 
Company, ‘‘hicago, Il. Filed May 81, 1894. 

514.972. Manufacture of Electric Cables. William R. 
Patterson. Chicago, Ill. assignor to the Western 
Electric Company, same place. Filed Aug. 24, 1891. 

544,878. Art of Drying Elec'ric Cables. William R. Pat- 
terson Chicago, and Charles H. Rudd. Evanston, as- 
signorsto the Western Electric Company, Chicago, 
lu. Filed Sept 30. 1894. , 

544,874. Art of Drying Cores of Electric Cables William 
R. Patterson, Ch'cago, III., assignor to the Western 
Electri Company, same place. Filed April 18. 1892. 

544,388. Electric Grounding-Switch. Charlier E. Scribner, 
Chicago, III., assignor to the Western Elec ric Com- 
pany. Same place. Filed Dec. 6. 1887. 

544,480. Support for Electrical Batteries Used on Vehicles. 
Thomas Froggatt, London, Englind. Filed May 1, 
895, 


1895. 
514,486. Automa'ic Safety Applianc: for Flectric conduc- 


tors. Adelbert E. Hutchings. Detroit, Mich. Filed 
May 9 1893. l i 
844,501. Cleat for Holding E'ectric Wires. Elisha W. 


Buffinton, Fall River, Mass.. assignor of one-half o 
Albert F. Dow. same place. Filed March 15. 1895 

544.511. Electric Gag-Lighter. Erik Or inv, Stockholm. 
sweden. assignor to the Aktie bolaget Inventcr, same 
place. Filed Feb. F, 189. 

641,580. Apparatus for Insulating Wire. Tobias N. Hal- 
langer. Chicago, III., assig nor tothe Western Electric 
Company, same place. Filed Nov. 14, 1891. 

544.531. Insulated Electric Conductor. Toblas N. Ha lan- 
er. Chicago. III.. assignor to the Western Electric, 
ompany. same place. Filed Feb. 18, 17 93. 

544.558. Electrotherapeutic Appliance. John E Wiles, 

Milwaukee. Wis. Filed Jan. 14. 1895. 

544,610. Process of and Apparatus for Extracting Ores by 
Electrolysis Edward W. Clark, Butte. Mont., a8- 
signor of two-thirds to Edwin M. Clark and the 
Western Iron Works, same place. Filed Nov. 5, 1894. 
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The French Berliner Patents. 


In view of the pending suit of tbe Bell Com- 
pany against the Nationa] Telephone Manuf c 
turing Company, alleging infringement of the 
Be. iner patent, everything of an early date 
which may have a beariug upon the validity of the 
patent in suit is now of extr me in erst. Among 
the earlier patents granted to Berliner himself 
are several French pat nts, „hie by their ex- 
piry have, as some suppose, invalidated the 
American patent bearing date o 1891, but ap- 
plied for some fourteen years previously. 

Below ure given the specifica ions of these 
French patents which have been transluted espe 


cially for our readers. 

The first oue bears date of January 8, 1880, 
and is Fre ch patent No. 134,481, for improve- 
ments in microphonic and telephonic apparutus, 


and reads as follows : 

1. A microphone or coptact telephone having no 
rubbing electric contact and having the elec. rodes main- 
tained in contact with one another, with u variable pres- 
sure by the pressure exerted by a body moving or sliding 
free.y by the action of gravity at an angie inclined to 
such contact, substantially as abcve set forth and for the 
purpose specified. 

2. In a microphone or contact-telephone having no rub- 
bing eleciric contact, the combination with a vibrating 
surface forming oue electrode, of a pin forming the 
other electrode, and sliding freely on a suitable support in- 
clined at an angle to the vibrating surface and connected 
to the battery in such a manner that its free movement on 
the support will not be interfered with, all substantially 
as above set forth and for the purpose spe: ified. 

3. In combination with a vibrating surface forming one 
electrode, the block A, provided with an opening or per- 
foration inclined downwards to the vibrating surface, a 
conducting pin or cylinder having a carbon extremity and 
sliding freely in the said inclined opening 80 as o make 
contact. t its extremity with the vibrating surfa e anda 
connection between said pla «nd the battery. which will not 
interfere with the free movement of the pin or cylinder, 
a l substantially as above: et forth and specified. 

4. The combination of the diaphragm, the carbon 
block E, the damper H, the bluck A, the pin sliding freely 
in an inclined openii.g in the said block and the flexible 
conductor C. 

5. A microphone or contact-telephone having only one 
contact afiected by sound waves, and consisting of two 
electrodes in contact with one another, which contact is 
varied during 118 transmissi n of sounds by variation in 
the pressure upon such contact of a pendulous weight, 
which is kept out of its point of rest by the taterposition 
of said electrodes and is supported in such & manner that 
there is no lateral movement or pressure between the 
electrodes. 

6. Ina microphon: or contact-telephone, the combina- 
tion of a vibrating surface forming one electrode, a pen- 
dulous weilzbt forming the oposite electrode, with or 
without a device for changing the Inclination of the same 
weight, and a band or ribbon of a flexible substance sus- 
pending the said eight, which band or ribbon may or not 
be a conducto.. 

7. In a microphone or contact-telephone, the combination 
of the flexible band O, or hinge, and the supporting 
strip L. 

8. Ina mi rophone or contact-telephone, the combination 
of the diaphragm, the carbon block E, the carbon tip b, 
the adjustable weight F. the plate l,. the flexible band O, 
or hinge, aud the supporting strip L, with or without tke 
frame S and adjusting screw M1. 

9. In combination with a dlaphragm of carbon or other 
material forming one electrode, the self-adjusting oppo- 
site electrode Capable (f sliding into contact with the 
diaphragm, and of being firmly fixed into position after 
having adjusted itself in said contact. 

10. A damper tor the diaphragms of microphones or 


contact telephones consisting of a ring of soft indiarub . 


ber or other elastic material held down upon the dia- 
phragm by a screw passing through said ring. 

11. The combination of a diaphragm of carbon or other 
material forming One electrode of the current with the 
opposite non-elastic electrode, capable of sliding freely 
toward the dlaphragm until both electrodes come into 
contact with one another. 
＋ 12. The combination of two opposite electrodes, one of 
which has itg weight so regular as to exert pressure upon 
the other, and is capable of being firmly fixed into posi- 
tion. 

13. The combination of two electrodes, one of which is 
fixed, ard the other capable of sliding so as to exert by 


its weight a pressure upon the other, and capable of being 
fixed after 1egulating. 

14. The combination of a diaphragm with a conducting 
block attached to it, the whole mounted upon a block 
provided with a perforation at right angles to the dia- 
phragm, and combined furthermore with a movable 
electrode which, after conta t with the dlaphragw, may 
be maintained in place by the device shown in Fig. 12. 

15. In a microphone or contact-telephone, au electrode 
suspended and maintained in place by a permanent 
magnet. 

16. In a microphone or c ntact-telephone, the use of 
hardened carbon electrodes and their fab.ication, as 
above set forth. 

Th: second is an addition to the first and ap- 
pears in the records as a certificate, dated July 1, 
1880. It has the following claims : 


1. Ina microphone or contact-telephone the c mbina- 
tion of a diaphragm, a damper formed of a flexible lever 
and a regulating screw resting upon the said diaphragm 
with two electrodes of variable contact placed between 
the tip of the said screw and the edge of the diaphragm. 

2, In a microphone or contact-telephone tbe combination 
of a diaphragm forming one of the electrodes of the current 
with a suspended weight forming the opposite electrode, 
and with a device permitting the varying of the inclina- 
tion of the suspended weight. 

8. In a microph ne or contact-telephone the combination 
of the diaphragm B, the carbon block P, the carbon piece 
b the weight er, the plate I, the flexible band or hinge O, 
bearing the plate N, the plate D and the regulating 
screw M. 


The thi d, No. 169,049, dated December 8, 


1883, contains the following claims: 

1. A space or capacity containing a quantity of free 
particles or powder crossed by a current, and simultane- 
ously compressed by a movable and variable weight ap- 
plied to it. 

2 The combination of the conducting powder M with 
the disk G, resting directly upon said powder and the 
disk E, perforated and covered with a platinum plate F, 
applied below the powder. 

8. The combination of the parts described under 2, with 
the ring D and the conducting disk C. 

4. The disposition mentioned under, combined with a 
weight in shape of disk G. provided with a handle, and 
with the speaking trumpet A, with a flexible tube. 


The fourth, No. 160.930, of March 13, 1884, 


reads as follows: 

Ielaim : 

1. Ina microphone where the variation of the contact 
pressure ordinarily takes place only at oue point between 
the two poles of a galvanic current, the combination of 
two or several of these single contacts, through which 
pass simultaneously pa: ts of the current of a battery. 

2. The disposition of two or more single contact micro- 
phones upon the same diaphragm. 

3. In a microphone, the combination of two or more pen- 
dulum coutacts with pendulums of equal or different 
sizes and equal or different weights. 

4. The dispositions of the claims under 1, 2, 3, or those of 
any of them, in combination with a diaphragm fastened to 
only one point of its circumference. 

5. The disposition of the claims under 1, 2, 8, or those of 
any of them, in combination with a diaphragm suspended 
like a pendulum and adjusted by means of a movable 
screw, if so desired. 

6. In combination with the claims under 4 or 5, the use 
of one or more springs or like accessories to regulate the 
vibration of the diaphragm. 

7. The disposition of several microphonic contacts in 
pendulum shape upon the same rod, substantially as de- 
scribed above, and on the whole as represented in the four 
diagrams, 0 

The last of impo tance is No. 174,885, of date 
March 17, 1886, und is intended to cover one 
form of the granular carbon transmitter. It 


reads thus : 

My invention relates to that class of microphones or 
telephonic transmitters wherein a small quantity of 
conducting grains is enclosed in the electric current, and 
causes the latter to vary according to the number and the 
strength of the sonorous waves. I use in combination 
with that small quantity of conducting grains a vibratory 
plate, preferably of conducting carbon, as wellas a piece 
of solid and conducting carbon which is sunk in the said 
grains. Furthermore, I make use of certain mechanical 
improvements, for the purpose of securing the best pow- 
sible return. 

The said improvements are as follows : 

1. A bent, cone-shaped, sonorous funnel, of soft rubber 
or other similar elastic material. 

2. A certain number of holes in the vibratory plate, 
which although too small to affurd passage to the grains 


resting against the plate. allow nevertheless of a partial 
passage of the sonorous waves coming acroas the plate. 

3. I enclose the sald small quantity of grains in a cham- 
ber of a smaller dismeter than the vibratory plate, and I 
provide that chamber with a soft protruding ring, which 
rests lightly like a cushion against the vibratory plate 
without being fastened to it. 

4. I combine my apparatus with sliding bars enclosed in 
the circuit of the el-ctriccurrent, thus making it possible 
for the apparatus to be easily moved upward and down- 
ward for the conve fence of different persons who may 
want to use it and moreover doing away with the use of 
flexible conductors for the electric current. 


May Become One. 


At the meeting of representatives of the telephone 
manufacturing companies interested in the organization 
of the Eastern Protective Association, which was held in 
New York on the 15th tnst., no definite action was taken. 
There is a disposition to seek a union or amalgamation 
with the Western Association, and if there be no formal 
organization of the astern Association itis quite prob- 
able that the two associations will be resolved into one. 


An agresment between the Citizens’ Telephone Com- 
pany, Pensacola. Fla.,and the Southern Bell Telephone 
Company is being negotiated. whereby the members of 
the Citizens’ Company will encourage the patronage of 
the Bell Company and discourage the establishment of any 
opp siti n for the term of five years, and suspend its ei- 
forts toward the construction of a telephone exchange in 
that city. As a consideration the Bell Company will re- 
imburse the Citizens’ Company for all money expended in 
securing its charter, and all other expenses, and return to 
each stockholder the full amount of money paid in; it also 
agrees to make a reduction of 10 per cent. from pres- 
ent rates to all telephone subscribers who will sign a 
contract to use the Bell Company’s telephones for five 
years. This will make the net rates $36 and $27 per year. 
The Citizens’ Company will not surrender its charter, 
but will keep it alive by annually electing officers. 


The Blue Earth Valley Telephone Company, B:ue Earth 
City, Minn., has secured local rights of way and will at 
o ce begin the construction of its plant. The line will be 
built from Elmore north, via all intervening villages, toa 
connection with the lon: distance telephones now tn op- 
eration from Mankato to the Twin Cities, and will connect 
at Elmore with the Western Union electric system in 
Northern Iowa. A line conaecting with the same will be 
built from Fairmont east to Wells, connecling all inter- 
véning Villages in Faribault County. 


A franchise has been granted to the Atlantic City Tele- 
phone and telegraph Company, Atlantic City, N. J., con- 
ditioned upon free service in all city, re and police 
departments and the payment of: 34 per cent. of the gross 
receipts to the city 


The city council of Quincy, III, has granted a franchise 
to the Postal Telegraph Company. For he first year tne 
company is to be free of tax; at the end of that time a 
special franchise tax of two per cent. on gross receipts 18 
to be levied. 


The new Standard Telephone Company of Baltimore, 
recently incorporated, is preparing to contract for the 
construction of a plant of 5,C00 instruments, with facili- 
ties for an extension of an additional 5,000 phones. 


Tne Gratiot County Telephone Exchange Company ex- 
pects to extend the line from Ithaca to Maple Rapids, 
Pompeii and other towns in southern Michigan. A lineto 
Alma and St. Louis is also projected. 


J. B. Rice, of Sparta, and H. M. Fowle, of Tomah, Wis., 
will at once commence the construction of a telephone 
line from Sparta o Tomah, passing through Angelo, 
Lafayette and Tunnel City. 


The Vermont Telephone and Tele raph Company, of 
Montpelier, Vt.. organized in 1858 under a special charter 
from the Legislature, has now nearly 2,000 miles of wire 
in use, with about 500 subscribers. 


The Phoenix Telephone Exchange at Huntington, Ind., 
has been purchased by Charles F. S. Neal, Charles N. 
Zion and Philip Alder, of Lebanon, Ind. 


W. D. Wilbur, John Troy, J. L. Daly and others, are 
interested in the establishment of a new exchange at Red 
Hook, N. Y. 


F. A. Faxon, T. K. Hanna, W. F. Johnson and associates 
have applied for a telepbone franchise at Kansas City, 
Mo. 

A third line is being built by the Postal Telegraph Com- 
pany between Philadelphia and New York. 


Waycross, Ga., is to have a telephone exchange, work on 
which will begin as soon as a franchise has been secured. 
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EDITORIAL NOTES. 
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There are still left in this trade a large number of men 
who have entered into it for their life work. They may 
be disheartened, but they have not given up. It is for 
them that we write. To them we present our argu- 
ment, and to them we must all look for the re-establish- 
ment of business principles, the reinforcement of the 
doctrines of common sense. 

It is for these men to consider just why wrong has 
temporarily triumphed over right, why it was possible 
for the tricksters and adventurers to bring the industry 
to its present condition. 

And when these questions receive careful thought the 
only answer possibile is that the electrical press has not 
done its duty. 

If the Electrical Engineer,’’ the Electrical World.“ 
the Electrical Review and the Western Elec- 
triclan had faithfully done their duty by the trade 
they claim to represent, whose best Interests they claim 
to guard, the present situation would never have con- 
fronted us.—* ELECTRICITY,’’ June 5, 1895. 


—— a 


The The Editor of ELECOTRIOITY 
Forbes-Rowland received some days ago the 
Controversy. following letter from the 
Editor of our English contemp rary, Lightning: 


To the Editor of ELECTRICITY, 
6 Park Place, New York. 

DEAR SIR: Referring to the reference, in your issue of 
the 11th ult., to Prof. Forbes’s Serious Charge,“ I think 
it only right to draw your attention to the first paragraph 
on pace 102 of our current issue (8th August), copy of 
which has been duly sent you. On page 104 of the same 
number, you will see a letter from Mr. Francis L. stetson, 
vice-president of the Cataract Construction Company, and 
on the first page a letter from Prof. Silvanus P. Thompson 
on the advantages of alternating currents for transmis- 
sion of power purposes. Yours faithfully, 

THE EDITOR. 

Office of Lightning, 117 Bishopsgate Street Within, Lon- 

don, E. C., August 8, 1895. 


In due time there came to hand tbe issue of 
Lightning for August 8—the issue referred to— 
containing in addition to the letters of Mr. 
Francis L. Stetson and Prof. Silvanus P. Thomp- 
son the following editorial, to which reference 
was made : | 


It seems as though we were never to hear the last of 
the Rowland-Forbes dispute raised by the interview we 
published last February. We opened the last number of 
ELECTRICITY (U. S. A.) a day or two ago, and found Prot 
Forbes’s letter to Lightning of July 11 there quoted, with 
this astonishing comment: 


PROF. FORBES’S SERIOUS CHARGE. 


In the reply ” of Prof. Forbes to Prof. Rowland, printed 
on another page, the former says: The officials of the 
Niagara Company have informed me and others that he 
(Rowland) was employed only to get him to withdraw his 
8 to alternating currents.” This is a serious 
charge, the truth or untruth of which isa far more im- 

portant matter to the community than any other question 
at issue in this whole matter. We expect Prof. Rowland 
to take such action as men of repute do when grossly 
Iibelled. It is, even if untrue, a public confession that the 
Niagara Company does not hesitate toresort to bribery 
in the conduct of its business. 


When we showed the cutting to the professor he said he 
could not understand what it meant. Asit dawned upon 


him that he was supposed to have stated that Prof. Row- 
land had accepted a bribe to report contrary to his con- 
victlons, his face was a curious study of mingled amuse- 
ment, disgust and amazement. His explanation after 
that was quite unnecessary, but lest any of our readers 
should have understood him in the same sense as did the 
editor of our Transatlantic contemporary, we give it here. 
The officials of the Niagara Company were satisfied that 
the aiternating current was the best to use, and that any 
competent man who fairly considered the subject would 
come to that conclusion. They believed Prof. Rowland 
to be competent, but thought that his adverse report was 
owing to an insufficient consideration of the merits of the 
alternating system. If they did not again employ him, 
he might well never give the matter further thought, nor, 
if he did, was there any reason that he should acknowl- © 
edge that he had been wrong. 

But his opposition, that of a man reputed to be the first 
authority in the States on matters electrical, was calcu- 
lated to injure the prospects of the company, and it was 
well worth while to pay for bis education in the theory 
and history of alternate current work, and 80 secure the 
withdrawal of that opposition. 


Replying to this, we must say that we fail to 
see wherein Prof. Forbes has bettered his 
case much. In the explanation credited to him 
he has used somewhat less blunt language than 
in the original charge, but the accusation re- 
mains essentially the same as it was before, viz., 
that Prof. Rowland was employed simply to 
neutralize his opposition to the use of the alter- 
nating current at Niagara. The language of the 
first statement implied in a brutal way that 
Prof Rowland’s employment was offered as hush 
money; the language of the present conveys 
the idea that Prof. Forbes and the Niagara Com- 
pany employed a less direct method, and instead 
of simply putting a few bills into Prof. Row- 
land’s hands, undertook to educate him at their 
own expense up to their way of thinking. The 
sequel showed that when Prof. Rowland had 
been sufficiently ‘‘educated” according to their 
ideas they refused to pay the legitimate tuitional 
expenses, and the professor had to seek redress in 
the courts. We think that the latter is scarcely 
less heinous than the former. But of the two 
men involved in this dispute we are sure that all 
fair-minded men would rather be in the position 
of the accused tban in that of the accuser. Prof. 
Rowland's position before the public to-day is 
certainly one of more dignity than that of his 
accuser, Prof. Forbes. Prof. Rowland needs no 
apologist. Noone who knows him would for a 
moment suppose that his silence could be bought 
for any sum within the gift of either Prof. 
Forbes or the Niagara Company. That he 
should change his opinion as to the merits of the 
alternating current is not to his discredit, and is 
doubtless due quite as much to advances in the 
art as to any education“ which he received at 
the hands of either the Niagara Company or 
Prof. Forbes. It certainly is to the discredit of 
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the other side, however, if itis true, as alleged 
by Prof. Forbes, that the Niagara Company de- 
liberately planned a bribe, and it makes very 
little -differenes whether that bribe as pismmed 
took the form. of a cash fee or the form of an. 
s eddeational” course. 


Pref. Forbes is an able engineer and as such is 
honored by aH in the-prefession. Hiis abilities, 
however, do not extend to that control of per- 
sonal aetion and utteranes thas are usually 
ascribed to great men and neeessary in a gentle- 
man. He has been very unfortuate botin. em- 
pression and action, and whatever the results of 
the Niagara scheme preve to be, his friends wi | 
ever regret the position in whieh he bes un- 
necessarily placed himself. 


Particularly in his attitude to Amerigan en- 

gineers has he been unfortunate. 
which should have cemented more firmly the 
professional bonds between engineers in Eng- 
land and America has through the mighty egotism 
of this stranger to professional etiquette but 
loosened them. 
In view of the fact that it was an American 
waterfall, that it was American capital and enter- 
prise that rendered the seheme of development 
possible, and the other ctreumetanees, it would 
have been a graceful courtesy on the part of 
Prof, Forbes, even though he considered that. no 
one in this oountry was competent to eritie:ze his 
plans, to have firat desertbed. those plaas to an 
audience of American engineers. He saw fit, 
however, not to do this. That American en- 
gineers did. not openly resent this snub. does not 
imply that they did not appreciate it, bub rather 
that the exceedingly bad taste displayed reflected 
more eloquently upon the snubber than could 
any words fsem.their owm mouths, 


Fortunately for England, Prof. Forbes does 
not stand as a type of the English gentleman 
either here or in his owa.countsy, It iea great 
pleasure for us to be able: to-ssy that an insinna- 
tion that he does weuld be as quickly resented 
by Amerioan engineers as it would be in Eng- 
land. His almost brutal attack on Prof, Bow. 
land, while plasing the Niagara Company in a 
very uupleasamt light, can: but resct against ita 
author; and on second thought it occurs to as 
that Prof. Rowland can do-nothiug so dignified 
pe to continue the silence which he-bas thus far 
maintained, But it does seem to us that the of- 
fictals of the Niagara Compaoy who have been 
thus involved in Prof, Forbes's ill-oonddered 
charges should either make good his assertions 
or clear their skirts by an unequivocal. dis- 
avowal. 

Our contemporary, Lightning, by its reference 
to the letters of Prof. Thompson and Mr. Stet 
son, seems to imply a belief that we ourselves 
question the wisdom of the choice of the alter. 
nating current for the Nisgara scheme. Noth- 
ing could be further from the fact. We did 
question at the time the wisdom of employing 
the low frequency of 84, and itis now well known 
that the Westinghouse Company absolutely re 
fused to bid on the specifications containing this 
requirement. The frequency of 28 was a com- 
promise between what the Westinghouse en: 
gineers then thonght was best and what Prof. 
Forbes wanted. It seems that subsequent expe 
rience has not changed the opinions of the Wert 
inghouse Company, for Mr. Stillwell in his Cure- 
sier’s Magazine artivle says: At present the 
only practicable way to utilize Niagara power for 
lighting purposes is by substituting motors for 
the engines now used in are and incandescent 
lizhting plants. When the demand for 
current to be used for lighting parposes becomes 
sufficiently important to justify a change in the 
apparatus, . & certain number of gener- 
ators of higher frequency may be installed.” 
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Bell Company The impression pre- 
vs. vails in independent 
National Telephone Co. telephone circles tbat 
the-iesue at law of the American Bell Telephone 
Company va. National. Telephone Manufacturmg 
Oompany is a. collusive suit, entered into with. 
the imphed, if not direet understanding that 
the defence will not be made staong or vigorous 
enough te-convines the court that the Berliner 
patent of 1891 is invalid, and that the injunction 
will issue asa matter of course. 

ELROrNTurrr hopes the impression may prove 
to be an erroneous one, but in chronicling the 
fact that sach an im; ression prevails deems it no 
more than fair to state the facts which have 
given rise to the feeling now existing among 
teluphons manufacturers. 

Ever sines the degiston reversing the finding 
of Judge Carpenter was handed down by the 
United States OCircui: Court of Appeals, every 
independent telephone mauufacturer in the field 
has been «expecting. such a suit as has recently 
been instituted by the Bell Company against the 
National Company. The te:ephone manufaet- 
urers realized quite as early as did the Bell Com- 
pany the great importance of the rehabilitated 
Berliner patent. They know that if the Bell 
Company is able to maintain the validity of this 
patent the miorophone transmitter will re» 
main in the clutches of monopoly for thirteen 
years to come. They know, too, that if the op- 
portunity is offered it can be demonstrated 
beyond all reasonable doubt that Judge Carpen- 
ter was right when he said: The patent is void 
and shall be delivered up to be cancelled.” 


The independent telephone manufacturers 
have not gone into the business blindly. The 
majority of them are experienced in practical 
telephony; they are posted on patents and the 
practices and methods of the Bell Company, and 
have long been anxious and willing to have that 
company throw down the gauntlet. It is there- 
fore to be expected that when issue is invited on 
a patent of doubtful validity these manu- 
facturers would very much desire to obtain as 
full information as possible concerning the 
suit. 

The papers in the National suit were served on 
August 6. As soon as the fact became known, 
the telephone manufasturers, and others inter- 
ested in the development of the promising new 
industry, besieged the National Company with 
requests for information. 


The following letter, written by Mr. J. D. 
Leatherbee, tr: asurer of the National Company, 
and received at this office, contained about as 
much information as any of the inquirers has 
been able to obtain : 

The undersigned gave to the Associated Press 
an outline of the whole matter to which you re- 


fer. It is a fact that the Bell Company has sued 
us, and that we shall contest the suit. 


The information given to the Associated Press 
embraced nothing more than a bricf statement 
of the fact that suit ior alleged infringement of 
the Berliner patent had been brought. Almost 
simultaneously with the requests for information 
came offers of assistance from many of the lead- 
ing telephone companies who were anxious to be 
made co-defendants in a suit the. outoome of 
which is of vital importance to the independent 
telephone business. These offers have likewise 
been declined. Urgent requests to have the 
National Company identify itself with either or 
both of the Telephone Protective Associations 
have met with no encouragement, the officials of 
the company declaring it to be their intention 
to fight its battles unassisted. 

A knowledge of these facts, and possibly 


others, coupled with a realization of the inequal- 


ity of the contestanta in this legal battle, is re- 
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sponsible for the lask of faith in the defence to 
be offered in the suit. 

It should be borne in mind, though, that the 
Bell. vs. Natronal contest will. be watched by the 
best legal: talent that coan be employed by the in. 
dividual and associated interests of the independ- 
ent telephone trades, as well as by Evecrnici,. 
Should any evid: nee of colhuston develop, the 
consequences will be remembered longest by 
those having the most to do with it. 

Notwithstanding the persietenes with which 
information as to the scope and chareeter of the 
suit has been denied to those desiring to acquire 
the same, ELECTRICITY is able, in the current 
issue, to present to ite readers the first publica- 
tion of the full text of the bill of complaint. 


E „K * 


The French We printed in last week’s issue 
Berliner translations of five of the earlier 
Patents. microphone transmitter patents 

gratited to Emil Berliner in France, which it 
seems are relied upon somewhat by the op 
ponents of the Bell Company to invalidate the 
American patent gran‘ed to the same inventor in 
1891, declared invalid by Judge Carpenter and 
rehabilitated by the United S ates Circuit Court 
of Appeals. 

It will be seen that all of these are strictly de- 
tail or species patente and are limited t specific 
methods of accomplishing what is broadly 
claimed in the American patent of 1891. Re. 
curring to the latter, we find that it claims to 
cover ‘‘the method of producing in a circuit 
electrical undulations similar in form to sound 
waves by causing the sownd waves to vary the 
pressure between electrodes in constant contac! 
so as to strengthen and weaken the contact and 
thereby increase and diminish the resistance of 
the circuit.” 

The hope of the defence so far as these par- 
ticular patents are concerned i; based on the 
Bate decision, which sett ed once for all the 
question as to the limitation of an American 
patent by the expiry of the same foreign patent 
granted to the same inventor prior to the grant: 
ing of the American patent. Just how broadly 
this principle will be interpreted by the courts 
remains to be seen. As already shown in these 
columns (p. 261, May 20,) there is another que 
tion involved, which t as not yet been authori- 
tatively settled, and that is the effect of a fore:gn 
patent granted to another person, or of a foreign 
species patent (which those under discussion 
undoubtedly are) granted to the same or another 
person before an American genus patent (which 
the American 1891 patent certainly is). 

There seems to be some difference of opinion 
on this question among those whose opinions are 
entitled to respect, but the preponderance of 
opinion is that unless the foreign patent previ 
ously granted is for the same thing substantially, 
the American patent is noś limited by the foreign 
patent, and that.a foreign species patent does 
not limit by its earlier expiry an American genus 
patent, even though the two be granted to the 
game inven or. There, however, seem to be 
grounds for doubt in this case, for the courts, s0 
far as they have expressed themselves, have dif- 
fered. As already pointed out, in Commercial 
Canning Company vs. Fairbanks Canning Com- 
pahy, where this question was involved, the 
Court leaned to the view that a foreign species 
patent did limit an American geuus patent when 
granted and expiring before the latter; yet the 
opinion on this point was not expressed with thet 
clearness and decisiveness that are desired in 8 
controverted question. 

In the Government suit for the annulment of 
the Berliner patent a British species patent 
granted to Lake (Berliner's agent) in 1880 and 
expiring in 1894, was held by Judge Carpenter 
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to limit the American patent. Other deoisions 
could be cited where the opposite view was held 
by the Conrt, so thet until the questionis brought 
to a court of leat resort it will remain an unset- 
tied one. In the United States Cirenit Conrt of 
Appeals, where it was hoped that an authoritative 
Gunstruction would be plaeed npon this question, 
it will be remembered thet it was not considerad 
at all, and that the Berliner patent was merely 
reinstated in the same position as that of any 
other patent issued from the Patent Office. The 
Berliner patent, therefore, starts ont anew end 
without prejudice, and its validity must be main- 
tained in the courts in the same way as that of 
any other patent. All previous litigation in ro- 
gard to it practically goes for naught. 

As regards the question as to the effect of the 
expiry of a foreign species patent upon an Ameri- 
can genus patent it is difienlt for us to under- 
stand how, where there is no question as to the 
character of the two patent:—where there is no 
question that one is a species pa‘ ent and the other 
a genns pate nt—there oan be any question as to 
the ultimate enewer. 

Where an individual makes an invention, he 
aims to cover it ss broadly as possible in his first 
patent, and then in subsequent patents to cover 
th- specifie means to the desired end. It certein- 
ly does not seem just that when an inventor has 
gi von to the world a new art, for instanse, that 
he shonld jeopardize his rights by subsequent 
more specific patents whioh tend to increase the 
usefulness of that art, and we do not believe that 
this idea hes ever been upheld by the eourts. 
On the other hand it is a resognized prinsiple in 
patent law that an improvement eannot dominate 
the thing improved. We nead only cite the 
original Bell telephone patent as an illustration. 
It was for a method of transmitting artioulate 
speech by means of undulatory eletrical 
ocurrente. In the earlier litigation it was 
once held by the opponents of the patent 
that it was invalid because it seonatiiuied 
a monopoly of the art. The reply of the 
Bell Company was, thatif this were true it wes 
but accidentally trae, for Bell had merely 
patented one general or specific method, viz., 
by means of undulatory eleetrieal currents, and 
that he was thereby limited to that method, all 
other methods were open to the publio, and if 
the defence, or any one else, could find another 
method of transmitting articulate speech, they 
were welcome to it, and could use it without in- 
fringement. Now, subsequent to Bell's discoy- 
ery some one else (let us say Berliner) discov- 
ered a new way by which sound waves could be 
translated into these undulatory currents of 
electricity. This method, in the language of the 
patent, vas by causing the same waves to vary 

the pressure between electrodes in constant con- 
tact.” Assuming this patent to have been ob- 
tained by prescribed methods, in full conform- 
ance with the law, it was a good and valid patent, 
yet it was subservient to the fundamental Bell 
patent, and could not in any way limit the latter. 
Berliner by reason of his patent was not entitled 
to make and use telephones because the earlier 
patent of Bell’s covered the very thing which 
made Berliner’s device useful. Berliner's device 
was merely an improved method, or another 
method of accomplishing that which Bell had 
previously accomplished. Nor can it be success- 
fully held, we think, that Berliner's patent is in- 
valid by reason of its covering a principle. As 
with Bell, he patented a specific method for 
translating sound waves into similar undulatory 
waves of electricity. While this method happens 
to be one of the most convenient ones at present 
known, it is by no means the only method. 
Bell’s original method is one, and there 
aze various others; so that if the early Bell 
patent, which though specific and limited to a 


lepbony, was heild to be valid against this azgu- 
ment, there een be little hope that the Berliner 
method, which is by no means so exelusive, aan 
be adjudged invalid for the same season. 

We aro among these who believe that the ex- 
tension of the Berliner patent is in dirent anbver- 
aion of the intent of the patent laws and of pabhic 
policy, and be lieve ha if the defence in the evit 
agninat the National Company is eondacted hon- 
estly and with ability ıt will be s0 dealszad. 
We look upon the eondnet of the Government's 
recent ease ih annulment as having bean almost 
inansly bungling, and trust thet the ease of the 
pablio in the present instause will net be the dia- 
grace to the legal profession that the former one 
WAS. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 

As a voltage of 10,000 has proved to be en- 
tirely practicable, a tivrilory within a cirale af 
100 miles diameter ean be as casily eorved feom 
a central poi. t as can one town feom s oum 
plant employing the usual voltage.” —Eleatria al 
World. 
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WE receive an occasional letter reminding us 
that Mr. H. M. Byllesby is no longer a factor in 
the electrical business, and raising the question 
whether it is good newspaper judgment to criti- 
cise him so severely. Some of our correspond- 
ents ask the quest on, What is the grudge which 
Exvtcrricity bas against Mr. Byllesby? We 
have no grudge whatever against Byllesby, but 
an undying grudge against the wrong which Mr. 
Byllesby did in his capacity as agent for Charles 
A. Coffin in the Northwest swindle. Moreover, 
we do not see why any sympathy should be 
wasted on Mr. Byllesby. It is susceptible of 
proof that during bis last year with the Westing- 
house Cumpany, from which he drew a high 
salary, he also received pay directly from Mr. 
Charles A. Coffin. 

It will be remembered that at the historic 
annual meeting of the Westinghouse Company, 
held in Philadelphia, Mr. Byllesby had secured 
proxies on a large proportion of the stock, and 
then voted the stock to depose Mr. Geo. W esting- 
house from the presidency. 

There are also on record various other trans- 
actions of Mr. Byllesby, such as taking good col- 
lateral to the amount of $200,000 and putting it 
up with a bank for a $25,000 loan, the object 
being, of course, to cripple the Westinghouse 
Company as fast as possible. 

If there is anything in Mr. Byllesby to entitle 
him to sympathy we do not know of it. He dis- 
tinguished himself as one of the most proficient 
graduates in the school of crime conducted in 
Boston by Mr. Charles A. Coffin, and the records 
of the Northwest Company, now in our posses- 
sion, furnish abundant grounds for an indict- 
ment of both Byllesby and Coffin in the courts 
of the State of Minnesota. 


& X * 

In a letter directed to Mr. H. M. Byllesby by 
Mr. O. A. Coffin, a copy of which is before us, we 
find the following sentence: I consider it a 
fair rule of business that the investor in our 
securities is entitled to a fair share of the profits 
of the enterprise.” Who was toget the other 
share ? . 

& X & 

We do not wish to question the good faith of 
the preferred stockholders of the Norkhwast 
Company who are in the movement to make Mr. 
Coffin disgorge, but we do question their judg- 
ment. Why not have a reeeiver appointed, in 
three States if neeessary, and compel che produe- 


single mathod practically covexed the. art of to- 
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tian of the offiaial resords—those at least which 
are not now in the office of Exactsierrz, No 
aouxts or receivers ean get our originals, The 
whole world, bewoser, can read ELROTBIOIFY, 
which will publish all the leading and pertinent 
faata. 

* N * 

How would Mr. Coffin like to egpjain in sonrt 
his connection with the Butte General Electric 
deal? Has (he fm of Bytlesby & Levis been 
Gissolved ? 

Ma K 1 

NEXT WEEK we shall resume the 
publication of original documents 
in connection with the Northwest 
G. E. artieles. Our archives con- 
tain a complete record of the com- 
pany from the original contract 
between Gilman and Coffin in 1888 
down to the time when Mr. Byllesby 
was deposed from the presidency at 
an adjourned meeting in Schenec- 
tady and Mr. Howard Levis appoint- 
ed in his stead. All financial state- 
ments, lists of stockholders, private 
reports of Gilman and Byllesby to 
Coffin, records of local plants, Cof- 
fin’s letters of instruction, photo- 
graphs of notes, checks, etc., are at 
hand, and will be printed from week 
to week, 


NOTES OF A WESTERN TRIP. 


The Field of One of the Thkemson-Houston Financing 
Schemes Vieited by s Giel Cosrespondent. 


Among the beaks used by Mr. Coffin to earry 
the Northwest enterpriae aloog was the Euolid 
Avenue Bank of Cleveland, of which Mr. Charles 
F. Brush hed been president. On August 29, 
1898, the Northwest General Electric Company 
had on deposit at this bank $8,658.81, and had 
discounts from the bank amounting to $99,867.50. 


The well posted electrical fraternity in Cleve- 
land aie considerably interested in the develop- 
ments in the McIntyre matter at Philadelphia. 
The People’s Traction Company bought 125 
Sperry equipments, and at the time nobody 
could see just why. I understand that Mr. B. 
F. Miles, of the National Carbon Company, 
formerly an officer of the Sperry Company, is 
anxious that the entire truth be told. 


Throughout the West and Northwest there is a 
universal feeling of jubilation. Orops of ail 
kinds were never better, prices are fair, and the 
farmers will soon again have money to spend. 
They have had very little, as we all know, for 
two years. The great grain fields of the Dakotas 
were all herveated two waeks ago, end the erop 
fe now safe. In Western Minnesota potato 
growers ane teking in from 200 to 250 bushels to 
tho acne. 

One of the attendants at the Edisonian Gon- 
vention at Detroit unmentioned in last week’s 
report was Mr. Scott Hayes, who is, temporarily 
we hope, out of the electrical business. 


Standing on the eorser in frout of the Geeat 
Northern Hotel in Ohieage one evening I wes 
accosted by twelve beggars in just ton minutes 
nearly every one of them able-bodied men. On 
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leaving the depot at St. Paul almost the first 
thing to be noticed were the signs of the agencies 
proclaiming the want of help in the country all 
the way from St. Paul to the Coast. Hundreds 
of men were needed, and the wages offered were 
from $1.25 per day and board to $1.75 per day 
without board, with either free transportation or 
a very low rate. 


The general feeling in Chicago over business 
prospects is better than at any time since 1893. 
The larger companies are busy now, and all the 
hustlers are ready to make their best efforts this 
fall. 


There will be a general feeling of regret that 
the Appleton, Wis.. Edison Company is being 
wound up by a receiver. This was the first 
Edison station in the world; a railway plant was 
also added. This was also a historic plant, being 
one of the earliest Van Depoele operations, the 
motors being mounted on the platforms of the 
cars. The station was run by water power, the 
further use of which was recently forbidden by 
the Secretary of War. Simultaneously a compet- 
ing plant was hustling for business, and the old 
concern is ruined. Mr. A. L. Smith, one of the 
original promoters, was appointed receiver. 
There are $150,000 of bonds on the plant. While 
the compauy was in the worst of its troubles in 
regard to power, the General Electric Company 
garnisheed its revenues for J aly through the firm 
of Kurles, Spence & Kurles, of Milwaukee. The 
Appleton Company were trying to sell arc lights 
at $50 per year perlamp. Mr. Ord’s instructions 
to the receiver are to sell the plant at once for 
whatever it will bring. He says, What we 
want is cash.” The company has a floating debt 
of $111,000, chiefly to the General Electric. By 
the way, I wonder if John I. Beggs, John Muir, 
and J. P. Ord have ever explained what became 
of the $6,000 paid to Mr. Beggs on the Appleton 
deal ? 


At Winona I found the street railway system 
in just about the condition I expec ed. Oars are 
no longer run on Sundays, the equipment is worn 
out and must soon find a resting- place in the 
junk shop. 


At a ball gamein Chicago I met Mr. Russell B. 
Harrison, who bas made as thorough a study of 
street railway matters as his father has of poli- 
tios—and this is saying a good deal. 


At Oshkosh I went over the proposed route of 
a great interurban system connecting that city 
with Neenah, Menasha, Kaukauna and Appleton. 
I shall take pleasure in an early article in show- 
ing the foundation upon which the millions of 
securities of this system rest. The manufacture 
of bonds is not yet an obsolete branch of the 
railway business. 


I was unable to meet Mr. T. A. G. Moe, who 
was so busy he was hard to locate. In addition 
to his duties as motorman on the St. Paul and 
White Bear Lake Railway, he is now burdened 
with the management of the system, having been 
appointed receiver. 


One of the celebrities I met in St. Paul was 
Col. W. C. Plummer, whose mellifiuous voice 
has been heard in Republican conventions in 
State and National affairs for a quarter of a cen- 
tury. Uol. Plummer left Western Pennsylvania 
abont 1880, and, of course, made his mark in the 
Northwest. He has been a politician and a rat- 
tling good newspaper man for so many years 
that nobody remembers just how long. He is 
taking a vacation this summer in St. Paul, and 
constructing language which he will hurl against 
his Democratic opponents in the Dakotas this 
fall when they venture to argue that the glorious 
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yield of crops has been caused by a Democratic 
Administration. The Colonel’s title has been 
changed since his removal to the West. In Penn- 
sylvania he was called ‘‘ Parson” Plummer. 
One time when he was on the Titusville Herald 
a printer died, and being a member of the Typo- 
graphical Union and a communicant in the 
Roman Catlolic Church, his priest refused to 
perform the burialservice. Plummer volunteered 
to take the place of the clergyman. I recalled 
this incident to him, and he laughed heartily as 
he related that, after exhausting all his oratori- 
cal abilities to strike a sympathetic chord in the 
Audience at the funeral, he was likely to fail en- 
tirely. But when the coffin was being lowered 
into the grave he said in pathetic tones, Poor 
Jim Brady, be will never set any more bourgeois 
at thirty cents a thousand.” At this the widow 
shed tears, and the assembled printers joined in 
the general chorus of grief. 


The proprietors of the Depot Hotel at La 
Crosse, Wis., deserve a substantial memorial 
from the traveling publio for the quality of meals 
which they serve. Few hotels in the country 
have better service, and no other railroad restaur- 
ant is to be mentioned in the same breath. 


On the train from Chicago to St. Paul I met 
Jerry Coughlin, who has been a conductor on 
the Chicago, Milwaukee and St. Paul system for 
twenty-five years. He is now president of the 
Irish-Ameri an Bank in Minneapolis, and is re- 
puted to be worth $250,000. I did not ask him 
where he got it. His salary is $1,200 a year. 


Notwithstanding all the ramors to the con- 
trary, I found things running very much the 
same at Butte. The faro and roulette tables 
have been taken in from the sidewalks, but the 
doors of the gambling establishments are still 
wide open, and the places are well patronized 
for 24 hours a day. We take it that the old- 
timers who visit Butte must imagine themselves 
back in the forties or fifties. The fine business 
blocks, of which there are quite a number, have 
been scattered among the mining shafts, and the 
town presents a strange composite picture. Most 
of the mining and smelting establishments run 
24 hours a day, working three shifis of men of 
eight hours each. This furnishes act vity for 
the gambling houses and saloons almost con- 
tinuously. 


The Butte General Elec:ric Company gets 
$2.50 per month for a 16 candle power lamp, 
which seems high, but inasmuch as the plant is 
bonded for a half million dollars, and there are 
less than 20,000 people in Butte, including the 
floating population, it is not difficult to see where 
this enterprise must end. 


The superficial observer would say that the 
street railway system of the Twin Cities is a 
veritable gold mine for the owners. It no 
doubt has been a gold mine for the promoters, 
When we reflect that in a community of 300,000 
people this system has out about $27,000,000 
of securities, the thoughtful man must wonder 
where the investor is coming out, even if the 
cars were running full for fifteen hours a 
day. However, one thing I noticed on the cars 
of the system is to be commended; it was an 
automatic attachment for closing gates and rais- 
ing the platforms just before the carstarts. The 
platform is dropped and the gates opened again 
instantly upon stopping the car. This is a device 
which ought to be universally adopted in all 
large cities. 


After all the rubbish which has been heard 
and printed in the East during the last year or 
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two in regard to the substitution of electricity 
for mules on the Erie Canal, and the expect. d 
improvement in canal service thereby, it was re- 
freshing to note the sensible views on the csnal 
question held by a majority of people in the 
Northwest—people who will be equally benefited 
with New York Sta‘e in t. e ultimate solation of 
the great canal problem. There is very jittie 
talk heard in that section about electricity or any 
other make-shifts. What they want is a deep 
water passage-way to the seaboard, and they 
know that without that the canal problem will 
never be solved. 


I met in St. Paul a former acquaintance, whi se 
name I will not mention. He had beenin Wall 
Street up to 1890, and while he had considerable 
money left he felt that the speculative fever was 
getting too strong within him and he moved to 
St. Paul to get away from it. He says he jumped 
from the frying-pan into the fire, and that the 
first venture he went into in St. Paul was a 
speculative one, in which he lost about half his 
fortune. He is now settled down, however, ina 
conservative business, and is looked upon as one 
of the leading financiers of the Twin Cities. 


GEN. A. M. STOUT. 


Gen. Alexander M. Stout, one of whote sons, 
Stanley 8. Stout, is quit: prominent just now in 
pending telephone litigation, died August 25. at 
the Presbyterian Hospital, Chicago. He wass 
native of Kentucky, and on the breaking out of 
the civil war raised the First Regiment of Home 
Guards of that State and subsequently raised 
and commanded the Seventeenth Kentucky 
Regiment. He took part in every battle in which 
his regiment was engaged, and received from his 
fellow officers a jeweled sword inscribid Per 
gallantry at Chickamauga.” 

After the war, Gen. Stout attempted to prac. 
tise law at Louisville, but sentiment was sost ong 
against him as a Union soldier that he fonnd 
himself almost an alien in his native S'ate. He 
became Acting Commissioner of Patent: at 
Washington, and aft rward practised Jaw there 


until 1879, when he removed to Chicago. 


THE NIAGARA PLANT AT WORK. 


A dispatch from Niagara I alls states that on 
the 26th inst. the Oxrtaract Construction Com. 
pany for the first time put its machinery in per 
ation for commercial purposes. On that day tle 
5,000 horse power Westinguouse dy: amo (No. 2: 
was set in motion and the electric courre: t gene- 
rated by the mammoth machine was transmitted 
over an underground cable a! out a mile long to 
the aluminum works of the Pittsburg Redue- 
tion Company. Everything worked to the satis- 
faction of all who witnessed the significant 
event. 


% Now that American engineers have ut lized 
the Falls of Niagara for commercial purposes,” 
etc., etc. So runs a paragraph in the Hekker, 
but Prof. Forbes will no doubt be astunished to 
learn that he is a Yankee, in spite of the fact that 
he pronounces Niagara as if it were Nee-a-gal ra. 

Apropos of Prof. Forbes and Nee-a-gahra, the 
self-advertising correspondence in the Times ap- 
pears to have petered out. We were much 
amused at the egotism of the first letter of the 
series from the Professor. I bave received 
reports,” When J designed the 5,000 H. r. 
dynamos,” ‘‘ When J settled upon the machines,” 
“ Ttook upon myself a great responsibility,” “Z 
selected as manufacturers the General Electric 
Company,” ‘‘ Matters which J had to arrange 
for,“ When J decided upon alternating cur- 


rents,” When J adopted low frequency,” and 
‘ T have been confirmed.” There are so many 
Is about that it seems to us that Prof. Forbes 
must be the lineal descendant of Argus.— Alec - 
tricity (London). 


_Auvcust 28, 1895 


General Electric’s Financing 
Policy. 
Northwest General Electric The Scheme, the 


Companies Financed, the Facts and Fig- 
ures from the Official Record. 


How Bonds are Manufactured for New England in- 
vestors. : 


CHAPTER VII. 


The Plan of Establishing Local Electric Light 
Plants and Forming and Conducting 
Local Electric Companies Founded 
on Them. 

In treating of the methods employed in estab- 
lishing local electric lighting plants, and in 
forming companies to take them over and ope- 
rate them, we shall at present confine our atten- 
tion mainly to the operations in the Northwest 
connected with plants installed by the North- 
west Electric Construction Company, the pre- 
decessor and progenitor of the Northwest Thom- 
son-Houston Electric Company, and by the 
Northwest Thomson- Houston Electric Company 
and its successor, the Northwest General Elec- 
trio Company. Subsequently we shall follow 
this discussion by a series of articles on the his- 
tory of these three Northwest sub-companies, 
giving the details of their origin, conduct and 
of the financial transactious in which they en- 
gaged, and of the final utter collapse of the whole 
swindling scheme. In this series we shall show 
how thoroughly alike were the expedients for 
raising money employed by these companies and 
those used by the parent Thomson-Houston 
Electric Company, and prove that the resources 
of the sub and parent companies were identical 
and of the same worthless or shattered character, 
and will satisfy everyone that the means and 
methods employed in availing themselves of the 
use of these worthless or shattered resources to 
prolong their iniquitous existence were in all of 
these companies of exactly the same kind. 

Still later we propose to deal with the whole 
general plan followed in building up the Thom- 
son- Houston Electric Company's factitious and 
fictitious business; and show how and to what 
extent the many trust, fiduciary, banking, mort- 
gage and loan and securities companies of this 
country were dragged into this scheme, and 
exactly how a very large number of electric 
properties of this country have been financed by 
the management of the Thomson-Houston Elec- 
tric Company. In these articles we shall trace the 
origin and evolution of that company, and demon- 
strate by numerous examples taken from its 
actual career just how that company became the 
buccaneer, filibuster, pirate and debaucher of 
the entire electrical industry of this country, 
giving in detail the various means resorted to in 
the conduct of its business and the schemes de- 
vised and carried out with the express intention 
of fleecing the public and of endeavoring to 
force all other concerns to the brink of ruin, and 
to secure complete control of the industry. 

Some of our readers may be prone to exclaim 
that this is all ancient history and of no present 
value or interest. They may admit that it may 
all be true, but claim that to discuss the matter 
mow serves no useful purpose, and that the 
doings of the past cannot be accepted as an 
index of the methods at present in vogue, or be 
of any service in deciding upon what may be ex- 
pected in the future. To them we reply that we 
will show that though the methods now used 
have doubtless been in some particulars changed 
by reason of force of circumstances and pres ure 
brought to bear on the management of the Gen- 
eral Electric Company (neither of which they 
have the power to effectually resist)¿it is never- 
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theless true that the general ‘object and inten- 
tions of the management of that company are 
still the same as those which influenced the 
management of the Thomson-Houston Electric 
Company, and furthermore, the older and the 
more recent methods are substantially the same 
in effect. 

But a moment’s careful consideration of the 
subject ought to lead anyone to clearly perceive 
that these matters are not affairs of ancient his- 
tory, but are of the utmost present importance, 
and of vital and immediate interest to all con- 
cerned in the prosecution of the business and 
conservation of the industry, and are also of the 
greatest moment to the trustees of estates, trust, 
mortgage and loan companies, fiduciary and 
banking institutions, widows and orphans, and 
investors generally. For is it not a fact that 
there is still in existence an enormous amount of 
these worthless or practically worthless so-called 
electric securities, and that efforts are constantly 
being made to dispose of them to the public 
through various financial institutions and also 
by companies expressly organized to float them? 
Furthermore, is it not absolutely true that the 
Thomson-Houston Electric Oompany’s main 
source of strength, its power to set at naught 
the vested patent and business rights of others, 
and its ability to injure all those legitimately 
engaged in the industry, and to wrest from its 
competitors business not equitably belonging to 
it, rested not on any real, material or substantial 
originality in or superiority of the machinery, 
apparatus and appliances made and furnished 
by that company, or on legitimate superior busi- 
ness ability of its managers, or on the ingenuity, 
originality and skill of its inventors, designers 
and engineers, but rather on the capacity of its 
managers to raise vast sums of money almost 
entirely by the means and methods we bave 
already portrayed, and which we shall much 
more completely delineate in the future ? 

Are not all the statements in the preceding 
question also true of the General Electric Com- 
pany? The mansgement of the General Electric 
Company is to all intents and purposes the same 
as that of the Thomson-Houston Electric Com- 
peny. Is it possible to suppose that there has 
been such a change of heart as insures its oom- 
plete conversion and the entire abandonment of 
its former iniquitous ways and methods? Are 
we to assume that the principles, or rather ab- 
solute want of principles, which characterized 
that management’s former course have been 
essentially modified, and that its future career 
will be marked by an earnest desire to conscien- 
tiouslv abstain from all further attempts to wipe 
out by foul means honest competition, and to 
forever forswear the practice of chicanery, stock- 
jobbery, deception and fraud, and in the future 
strive to cultivate a spirit of justice and fairness 
to all competitors and good-will toward and 
sincere interest in the welfare of the users of 
electrical apparatus ? 

Are the many station managers of this country, 
who only a short time ago were threatened with 
complete destruction by the schemes worked by 
that management to induce the municipalities in 
which they operated to enter into the business 
as competitors, or by the inducements offered to 
gas companies to enter as competitors the very 
fields which their own licensees occupied and for 
which they had paid the Thomson- Houston Com- 
pany and its alliesso mush money, to be de- 
luded into believing that the management of 
the General Electric Company has completely 
changed its policy, and if so, that it has been 
done voluntarily and permanently? 

Have the station men forgotien, or are they 
likely soon to forget, how the allied companies 
of the Thomson-Houston Electric Company were 
used (by the very same§management as now di- 
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rects the affairs of the General Electric Company) 
to harass, distress and render wholly unprofitable, 
and in many cases threaten with total destruction, 
the business which many of them had been in- 
duced to enter by the plausible stories of the 
prospective, and said to be certain, very large 
profits of the electric lighting business, ingeni- 
ously worked out and spread before them by the 
carefully coached agents and accomplices of this 
very same management? 

Have the stockholdersand managers of many of 
the local electrio lighting companies in this coun- 
try had obliterated from their memoriesall recol- 
lection of just how these allied companies of the 
Thomson-Houston Electric Company were insti- 
gated to enter the territory of which they had good 
and just and full legal grounds to believe they 
were the exclusive owners, by reason of the fact 
that they had previously purchased from the 
parent Thomson-Houston Electric Company, at 
exceedingly high prices, the apparatus, ma- 
chinery and appliances used by them in the prose- 
cution of their business, and had obtained full 
and exclusive license to its use in that territory; 
and that said allied companies in many cases used 
apparatus which to all intents and purposes was 
the same as that which they undoubtedly had 
full, legal, exclusive right to use, and how such 
infringing apparatus was sold to their competi- 
tors at a fraction of the cost which the pioneer 
company had paid? 

Do the station men of this country fail to re- 
member bow these allied companies were further 
used to intimidate, browbeat or cajole their 
executive officers and stockholders into deals for 
the purchase of their apparatus, or into combina- 
tions with other companies using that apparatus 
in their territory in direct violation of the rights 
secured to them under the contracts with the 
controlling company? 

Do the pioneer station men not recall the 
many terrible struggles for maintaining a bare 
existence, due largely to the defectively designed 
and badly constructed apparatus, which was 
in many cases wholly inadequate to stand the 
strains or incapable of meeting the requirements 
of practical use; and, further, how they were 
mulcted and bilked by the parent companies by 
grossly unjust and outrageously excessive charges 
for repairs to and renewals of parts of that ap- 
paratus to such an extent as to render it abso- 
lutely impossible in many cases to meet even 
th ir running expenses? 

The time is not far distant since this same 
management had skilfully drawn and most care- 
fully worded forms of contract, presented to and 
intended to bind the station men of this country 
hand and foot, to purchase from them, and them 
only, for a long period of time, such machinery, 
apparatus and supplies as they needed in the 
conduct of their business—whether or not that 
machinery, apparatus and supplies were equal or 
vastly inferior to that made by competing con- 
cerns, And if they did not accede to these con- 
ditions what might they be led to expect at the 
hands of the management of a 60,000,000-dollar ` 
parent company! 

We believe that the dangerous fangs of that 
management may possibly be temporarily 
sheathed, but not destroyed, and there is no 
certainty but that, by some new alliance, the 
dangers threatening the station men of this 
country will be re-developed and appear with 
even greater virulence than ever. 

If the dangers referred to, and unquestionably 
previously threatening all the station men and 
independent manufacturers of this country, have 
temporarily passed, it is only because of the 
inability of the managers of the General Electric 
Company to raise the money with which to pur- 
sue and carry out the course they had un- 
doubtedly mapped out. 
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Full exposure of the rascally methods em- 
ployed in the conduct of the business by the 
parent or manufacturing companies is the only 
real safeguard against the reappearance of 
these dangers ; because it, and it only, will 
prevent them raising any large amount of 
money by illegitimate schemes, and moreover 
it forces them into a position in which they are 
compelled either to conduct their business as 
manufacturers of other appliances do, and de- 
pend for revenue on returns from actual sales, 
or it will force them out of the business, or, 
what is more likely, when the business reaches 
this condition, they, being no longer able to 
make money in it by their methods, will there- 
fore desert it and turn their attention to other 
fields, in which their peculiar methods stand a 
better chance of yielding the kind of success they 
strive for. Hence we believe it our duty to the 
station men, independent manufacturers and 
others engaged in the equitable conduct of the 
various branches of the industry to continue the 
warfare on, and fully expose, the methods em- 
ployed by these schemers; and we are firmly 
convinced that at some not far distant time the 
best men in the enterprise will recognize and 
concede that we have done a really valuable 
service to the trade at large. 

In 1894 Mr. C. A. Coffin used the following 
significant language in his second annual report 
to the stockholders of the General Electric Com- 
pany: 

„The Edison Company to a small extent and 
the Thomson-Houston Company ( he organiza- 
tion of which was mainly adopted by your com- 
pany) toa greater extent had been in the habit 
of doing more or less exploiting work, resulting 
in the acquisitiou of stocks and bonds of local 
lighting and railway companies. The Thomson- 
Houston Company had generally been very suc- 
cessful in marketing these securities at profitable 
figures. By the facilities which it had thus been 
able to afford local enterprises it was enabled to 
expand its business. Your company at the time 
of its organization assumed a large number of 
such transactions which were in progresscr con- 
tracted for. The general policy of your board, 
however, since the organization of your com- 
pany, has been to curtail transactions involving 
the acceptance of stocks or bonds for anything 
other than license rights, except where for some 
special reason it has been deemed advisable to 
accept them, as in settlement of disputed or 
doubtful accounts. 

Among the most important transactions of 
the character above referred to were those with 
newly organized companies, and this class of 
business had been very extensive in the South 
and West. The financial and industrial collapse 
in these sections in the spring and summer of 
1898 affected your company very severely, and 
very many accounts, notes and investments as- 
sumed as good a year ago must now be recognized 
as of diminished value. The same is especially 
true as to the Northwest, where your company’s 
output was sold through the Northwest General 
Electric Company, formerly known as the North- 
west Thomson- Houston Company.” 

The guarded admission thus made of the fact 
that the Edison Company to a small extent and 
the Thomson- Houston Company to a greater ex- 
tent had been in the habit of doing more or less 
exploiting work, resulting in the acquisition of 
stocks and bonds, is of considerable importance 
in connection with the subject in hand. But it 
would have been nearer the truth to have stated 
that the principal, and indeed by far the larger 
part, of the Thomson-Houston Company's busi- 
ness was composed of what Mr. Coffin has chosen 
to term ‘‘ exploiting work” rather than to desig- 
nate it by its true name, Indeed, for years and 
(if strict regard be paid to the naked truth) ever 


ELECTRICITY. 


since shortly after the organization of that com- 
pany, it had mainly devoted its energies to doing 
an utterly illegitimate business in this so-called 
‘exploiting work; and in a thoroughly unsafe, 
unjust and iniquitous way it had indeed been 
enabled to expand its business and thus create 
an actually false and fabulous demand for its 
el ctrical apparatus for the purposes of stook- 
jobbery and fraud, and with the further inten- 
tion, by resorting to these methods, of working 
the ruin of every other company or conoern in 
the field, by making it practically impossible for 
them to seil their apparatus in competition with 
the Thomson-Houston Electric Company unless 
the managers of these competing concerns were 
also willing to adopt the same unsafe, viciousand 
nefarious policy and mvans of doing business, and 
to do so to the same or even a greater extent than 


did the management of the Thomson-Houston 
Electric Company. 

We find ourselves greatly tempted at this time 
to go into a most detailed analysis of the state- 
ments made by Mr. Coffin in the language quoted 
from his second annual report tothe stookholders 
of the General Electric Company, and other lan- 

age used by him in that report and doubtless 
intended to convey the im) ression to their minds 
that he was ignorant of the actual condition of 
the properties referred to by him and of the con- 
dition of the Northwest Company, aud was con- 
sequently blameless for their condition and con- 
duct, and to compare these statements with the 
actual facts. It is, however, better to defer this 
analysis of bis statements and a comparison of 
them with the facts until we have shown the 
actual co: dition of the propert'es and of the 
Northwest Company and the methods employed 
in the conduct of this Jatter named company. 

The cases we discuss in the present series of 
articles will show how this ‘‘ exploiting work” 
was done and upon what sort of a foundation 
these local enterprises” were laid aud by which 
the Thomson-Houston Company ‘‘ was enabled 
to expand its business.“ . 

At the head office of the parent Thomson- 
Houston Electric Company. and at its sub or 
district offices, and at the offices of its associated 
or trading companies, there were a large number 
of men em loyed whose principal or sole duty 
it was to visit the variou- cities, towns or villages 
iu their respective districts for the purpose of 
selli: g plants or endeavoring to erect stations 
and install local plants, or organize companies to 
do so, fr m which local plants electricity was to 
b: publicly supplied for lighting, power and 
heating purposes. 

Whenever a city, town or village was found 
without a local station for supplying electricity, 
or, for that matter, already had one in operation, 
and from which light or power was supplied by 
any other system or systems than the so-called 
Thomson. Houston systems, these men were 
authorized to take all necessary steps and in- 
cur whatever expense might be involved in 
securing a franchise from the municipal or 
village government, permitting them to establish, 
erect and maint in the necessary buildings and 
machinery, erect poles, posts, lamps, line wires, 
eto., required for the equipment and operation 
of a plant for the distribution of electricity to be 
used for the purposes of illumination, h: at and 
power.”’ 

Whenever any other company operating a 
different system did not already occupy the terri- 
tory which was to be the fiel i of operation, and 
whenever it was practicable, the franchise sought 
to be secured was to be an exclusive one, and 
was to be obtained for as long a period of time as 
it was possible to induce the city, town or village 
authorities to grant it. In addition to the fran- 
chise these agents, promoters or exploiters were 
instructed to also induce the municipal or ee 
governments to sign an exclusive contract for the 
furnishing of a certain number (and as many as 
possible) of arc or incandescent lights, or both, 
for lighting the streets or roads of the city, 
town or village, and for as long a time as they 
could, and at such prices as circumstances de- 
termined or policy made necessary. 

How the city, town or village authorities were 
in some cases induced to give such franchises 
and enter into such contracts will appear later. 

In a very large number of cases these agents, 
promcters or exploiters secured the franchises, 
contracts and rights in their own names, and 
were expected, at the proper time, to transfer 
them either to the parent company or to the 
sub-parent company, or to the local company 
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which was to be sa pecanantly organized to pur- 
chase and operate the plant. 

In most cases the parent company or the sub- 
parent company furnished all the money expend- 
ed in obtaining the franchices and contracts and 
also all the money p id in purchase of land and 
erection of buildings and in purchase and 
erection of engines, boilers, etc., and furnished 
and erected all the electrical machinery, appli- 
ances and appurtenances common to electric 
lighting » nd power plants, the parent company 
or the sub-parent company, or both, charging on 
its books all actual expenditures, and for all 
material and machinery furnished to the plant, 
and carrying them as an asset in their accounts. 
In avery large number of cases they also paid 
all the operating and maintenance expenses, and 
furnished the means needed in effecting changes, 
or for extensions or improvements. the latter 
items again being charged on the books of one or 
both of the companies; and they continued to 
meet all running expense, and losses arising 
therefrom, and to carry the plant on the'r books 
until such time asit could be sold—if that time 
ever came, which was by no means always the 


case. 

In the earlier period of the business in the 
Northwest the plan just outlined was the one 
generally, if not always, employed. And in 
pursning this plan the Northwest Electric Con- 
struction Company, already referred to, put into 
operation a large number of local lighting and 
power pana in various cities, towns and villages 
in the States of Minnesota, Montana, North Da- 
kota, South Dakota, Idaho, Wyoming, Washing. 
ton, Oregon and the northern part of Wisconsin, 
A large number of these plants having been put 
into operation during the time the well known 
Mr. E. R. Gilman was president of the North- 
west Electric Oonstruction Company. 


When Mr. H. M. Byllesby was sent by Mr, 
Coffin to St. Pani to take charge of the affairs of 
the Northwest Construction Company he found 
a large number of these loal electric lighting 
and power plants carried on the books of thst 
concern, most of which had been running at a 
heavy loss for a long time. It was, of course. 
impossible to continne to run them as they had 
been run, and equally impossible to dispose of 
them directly, or to realize anything from them 
in the way of money, or anvthing which oould be 
used for the purpose of raising money. It was 
absolutely necessary, therefore, in ardor to meet 
the continuous heavy loss incurred in operating 
these plants, to d vise some plan by which they 
could be pat into such shape ae to be capable of 
being utilized for the purpose of raising money. 
To effect this object a syndicate was organized 
for forming companies on these properties, and 
an account was opened on the books of the North- 
west Company with this syndicate, and all these 
properties were transferred to the syndicate ac- 
count. The syndicate thus became the nominal 
owners of the properties. 

This syndicate then took the necessary steps to 
found companies on these properties, and assoon 
as acompany was legally chartered the members 
of the syndicate, who were its only stockholders, 
met and proceeded to organize the company and 
to elect from amongst its members the board of 
directors, and these again elected their officers. 
The company so organized and constituted issned 
atock and bonds to the sub-parent Northwest 
Company in amount sufficient to pay that com- 
pany for the book value of the plants, and the 
directors retained in their individual names suf. 
ficient stock to legally qualify them to fill their 
respective positions. 

What was the actual value of these plants was 
indeed a very different thing from their book 
value, as we shall show later on. 

Part of the stock and honds so issued to the 
Northwest sub-parent company were then used to 

y the obligations of that company to the parent 
ih oiivon- Houston Electric Company of Boston 
for the apparatus, machinery and appliances 
furnished and other items of indebtedness to 
that company, and were placed by this latter 
named company for disposal to investors in 
channels with which our readers are alre 
familiar, or were otherwise used to raise money. 

The syndicate referred to was composed en- 
tirely of the officers, clerks and other employees 
of the Northwest Company, and these men 
remained the virtual managers of the various 
local companies so organized, subject of course 
to the control and direction of the one master 
mind which had inaugurated and followed this 
same general scheme of financing electric proper- 
ties in other sections of the country. 

The actual running of the plants was turned 
over to two or more low salaried employees, who 
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resided in or very neat to the Pie where the 
plant was located, and who reported the results 
of its operation and made thelr returns to the 
sub-parent Northwest companies’ head office, in 
St. Paul, on pr.nted blank forms. 

It will be noticed that this plan of ‘‘ exploit- 
ing local lighting stations, operating them and 
forming companies to conduct them did not 
depend, in the least, upon the ability of the com- 
pany engaged in the scheme to induce the invest- 
ment of one dollar of local capital in what was 
strictly a local enterpr se. Nor did it depend on 
the direction or as-istance in the subsequent 
management of the plant of a s ngle person who 
was directly pecunia ily interested in the success 
or failure of the enterprise. The entire scheme 
was in fact one iu which the whole of the capital 
necessary for estal lishing, maintaining and oper- 
ating the plants was to be obtained from another 
and far distant section of the couutry, and the 
entire management and responsibi ity for the 
conduct of the enterprise was virtually abso- 
lutely in the ha ids of the employers of the pro- 
moting or exploiting foreign corporation en- 
gaged in selling elect ical machinery and appar- 
atus, which corporation was practically and 
actually under the contro] and subject to the 
supervision of the parent manufactarivg com- 
pany, the former company being legitimately 
mainly dependent for any material returns from 
its business on the profits due to the commissions 
on its value, and the latter named company 
being legitimately dependent upon the profi's 
derived from the manufacture and sale of the 
machinery, apparatus and material made and 
sold by it. 

As might be expected, such ‘‘ exploiting” in a 
country with 3,602,990 square miles, with a popu- 
lation of some 62,622,250, very widely and quite 
thinly spread over that enormous area, and with 
some 99,000 cities, towns and villages, the field 
for operations of this kind was a very broad one 
indeed, and under these conditions could furnish 
an outlet for elec'rical apparatus, machinery and 
appliances which was truly remarkable and al- 
most illimitable, and also gave unequalled oppor- 
tunities for that kind of financing which has 
heretofore been (quite aptly we think) termed 
Coffinesque.“ 


THE CAUSE OF DEATH IN ELECTRIO 
SHOOCK.* 


BY A. M. BLEILE, M. D., 
Prof. Physiology, Ohio State University. 

The work here given was undertaken with a 
view to elucidating the effects of larger quantities 
of electricity on the organism. Incidentally he 
value of artificial respiration after death by elec- 
tricity was also tested. As this is the minor 
portion of the work, this part will be given first. 

The data bearing on the subject in general are 
quite meger, especially as to the amount of 
current which actually passed through in fatal 
cases. 

In all my (xperiments dogs were used, and in 
the subjoined table the weight, voltage, amper- 
age and time are given for each case. 

In the first experiment 625 volts, 2 amperes, 
were applied for 8 seconds; in the second, 220 
volts, 1.2 amperes; in the third, 106 volts, .4 
ampere, 10 seconds; in the fifth, 96 volts, .35 
ampere, 2 seconds; in the sixth, 52 volts, .8 am- 
pere, for 1,2 and 4 seconds; in the seventh, 70 
volts, .82 ampere, +, 1 and 2 seconds, were used. 

Before the application of the current a cannula 
was put into the trachea, so arranged that it 
could at once be connected witha bellows for 
the purpose of giving very complete artificial 
respiration. Respiration was set up as soon as 
the current was off, and this was continued for 
periods varying from %0 minutes in the first case 
to 24 hours in the last, and in no instance was 
resuscitation accomplished. 

Further work was carried on for the sole ob- 
ject of studying the effect of the current. 

Our electrodes consisted of oval copper plates 
3 by 2 inches, covered with sponges moistened 
with salt water. One electrode was appli d at 
the base of tbe skull, and the other over the 
paper presented at the Twelfth General Meeting of 


the American Institute of Electrical Engineers, Niagara 
Falls, June J. 1806. 


ELECTRICITY. 


middle of the back, the hair of the animal hav- 
ing been previously well moistened with the salt 
solution. The current used was the alternating 
current of 130 periods per second. While the 
details of each experiment are given iu the tables 
subjoined, a few are selected for special pres-n- 
tation. The larger voltages were abandoned for 
100 volts, 70 and 50, as near as could be reached. 

Ninety-eight volts with .82 awpere were 
applied first 4 second, then 1 second with re- 
covery, but in two seconds produced death. 
Fifty-two volts with .3 ampere were applied 1 
second, later 2 seeonds, with 1ecovery, then 4 
seconds, producing death. Fifty-two volts, .24 
ampere, applied 8 seconds, produced death. 
Fifty-one volts, .12 ampere, 4 seconds; 51 volts, 
.18 ampere, 4 seconds, were not fatal. Fi ty-one 
volts, 2 ampere, 4 seconds, produced death. 
From these figures and similar ones to be ob- 
tained from the table, it is evident that the re- 
sult depends, somewhat independently of the 
weight of the animal, on three factors: on the 
voltage, on the amperage and upon the time of 
application. A variation of either one of these 
factors may change the result—that is, a lower 
voltage with lesser amperage applied for a longer 
time will have the same effect as a current of 
higher voltage or more amperage applied for a 
shorter time. In this connection it was sug- 
gested by Prof. Thomas that the joules necessary 
would be found the came in each case, and oal- 
culations show that this is approximately true. 
To prove this absolutely it would, of course, be 
necessary to work with the minimum quantities 
as to voltage, amperage and time in each case, 
and no doubt one or another of these factors will 
be found in excess in most cases. In these ex- 
periments it is of great interest to point out this 
approximate relation between the resultsand the 
absolute amount of mechanical energy used. 
The results found on post-mortem examination 
of the animals were so uniform that they can be 
very briefly described. In all cases this exam- 
ination was made immediately after death, and 
at first we wished to study the changes produced 
upon th- heart, so that the incision was made 
t rough the chest walls and the heart exposed as 
rapidly as possible. This organ presented the 
following peculiar conditions. The left side was 
comple ely relaxed, the right side was intensely 
gorged with blood, as were also the large veins 
in the immediate vicinity of the heart, and the 
little appendages of the upper portion of the 
heart were found beating regularly, strongly 
and syn:‘hronously. Pressure on the heart 
caused a contraction of the other parts, and from 
this it was evident the death was not due pri- 
marily to the destruction of the hea t fibers. In 
addition it was noted that the deep and extensive 
cuts made in the tissues were free from blood, 
and that the arteries were quite small and con- 
tracted. 

This excluded a direct effect upon the heart, 
and, having shown by artificial respiration that 
the stoppage of this function was not the cause 
of death, other causes were to be looked for. 

It was supposed that the current immediately 
struck the pneumogastric nerve stimulating those 
fibers which control the heart in that they have 
the power of arresting its beat when strongly 
stimulated. To test this view, resort was had to 
the hypodermic injection of atropine, the action 
of which drug is to paralyze the nerve fibers and 
thus prevent their action on the heart when 
stimulated. In one case 1% grains of a‘ropine 
were given, 52 volts with. 25 ampere were applied 
first for 2 seconds, then for 4 seconds, and this 
resulted in death. In a second case $, grain of 
atropine was given, 52 volts with .29 ampere were 
applied first 2 seconds, then 4 seconds, again 
resulting in death. These animals were not 
therefore rendered more resistant by the drug, 
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and the theory as to the role of the pneumogas- 
tric nerve was abandoned. 

I now recall the fact already mentioned that 
after death incisions into the animal are not fol- 
lowed by bleeding, that the arteries are con- 
tracted down to avery small caliber, and that 
the blood is crowded into the very large veins in 
the trunk. Taking these facts, it was suggested 
that the current acted upon the arteries through 
the nervous center which controls their diameter. 
It is well known that the arteries are supplied 
with a middle muscular coat in which the fibers 
are circular, and their contraction would of 
course cause a narrowing of the artery, rise of 
the blood pressure, and a consequent impediment 
of the heart’s action; in fact it has been experi- 
mentally demonstrated that the arteries can be 
constricted to such an extent as to produce a rise 
of blood pressure which the heart is unable to 
overcome and that the circulation will stop from 
this cause. itis further known that we have in 
the brain most of the nerve matter whose 
function it is 10 control the vaso-motor nerves, 
the arteries at one time and in one place con- 
tracting and thus decreasing the amount of blood, 
at another time and in anvther place dilating 
and thus increasing the amount of blood getting 
to another particular part. To test this view, 
that the action of the vascular nervous system 
was the cause of death, we resorted to the hypo- 
dermic use of nitroglycerine. It is known of 
this drug that t powerfully affects the arterial 
system, causing, when given in larger doses, an 
extreme dilation of the arteries, and a consequent 
great lowering of the blood pressure. 

The first animal received y, of a grain of nitro- 
glycerine and, when the facts were fully estab- 
lished, a current, which was known to be fatal, 
was thrown in, namely 50 volts, .24 ampere, for 4 
seconds, but the effects produced by this current 
soon passed off and there was complete recovery. 
Then 97 volts with .54 ampere were thrown in 
for 1 second but this caused death. In another 
case Of a grain of nitroglycerine was used; 
here 25 volts, .22 ampere, a fatal dose, were 
thrown in for 4 seconds with recovery. One 
hundred and four volts, .6 ampere, were thrown 
in for 4 seconds producing death, but after the 
current was taken off there was noted 8 deep 
although irregular respirations. In other cases 
whe.e the nitroglycerine was used, there was no 
apparent effect, but some investigation led me to 
attribute this to the unreliability of the tablets 
of nitroglycerive us d, and this drug was thus 
abandoned for nitrite of amyl, a substance which 
has the same physiological effects as nitrogly- 
cerine but which can be always obtained pure, 
and the effects of which can be more accurately 
regulated because it is given by inhalation. In 
the first case the animal was brought moderately 
under the influence of the nitrate of amyl; 52 
volts with .24 ampere were thrown in for 8 
seconds (this by the way being a fatal dose or- 
dinarily) without producing death. Fifty-two 
volts, .25 of an ampere, for 4 seconds, also a fatal 
dose, failed to produce death. Fifty-two volts, 
.8 of an ampere, for 6 seconds, produced death, 
but after the current was taken off, the animal 
made 22 deep, regular respirations though not a 
trace of the heartbeat could be made out, this 
ncidentally proving that stoppage of the respira- 
tion is not the primary cause of death. 

Three more experiments may be selected. 
Numbers 24, 26 and 27 of the table. 

No. 24 wasa pointer dog in excellent condition, 
weighing 84 lbs. Nitrite of amy! was given until 
the effects were fully marked. Fifty and five- 
tenths volts with .2 ampere were given for 3 
seconds; after a pause the same quantity was 
given for 6 seconds, followed by recovery. Three 
days later the same dog, who showed no effects 
at all of the previous treatment, was given—with- 
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out the nitrite of amyl—51 volts, .2 ampere, 4 
seconds, producing death. 

In the last case a dog weighing only 12 lbs. 
and of such general condition of weakness that 
the assistants protested against his use as not 
being competent to demonstrate anything, was 
given a full dose of nitrite, then 50 volts with .6 
ampere were applied for 4 seconds and followed 
by recovery. The dose applied for 6 seconds 
produced death, and here again several respira- 
tions were noted. 

The statements made in regard to the cause of 
death by electricity are so at variance with one 
another that it isunnecessary to review them here. 
Among other plausible reasons it has been stated 
that the current has a direct disintegrating effect 
on the brain and nerve tissues and that herein is 
to be found the cause of the fatality. The disin- 
tegrating effects of the current on the brain and 
nerve tissue said to follow are not to be seen 
microscopically and the microscopic examina- 
tion of these organs so far as made by us failed 
to reveal anychange in their structure. It would 
appear therefore that death in electric shock is 
entirely due to the fact that the current pro- 
duces a contraction of the arteries through an 
influence on the nervous system, and that this 
constriction of the arteries throws in such a me- 
chanical impediment to the flow of the blood as 
the heart is unable to overcome, and that, where 
drugs are given to counteract this effect, much 
larger doses of electricity than the ordinary can 
be borne. While artificial respiration may be of 
value in simple stunning, when larger doses have 
been taken, no rational meaus of resuscitation 
have as yet been suggested. 

I was enabled to carry out the above experi- 
ments by the loan of apparatus kindly furnished 
by Prof. Thomas and was greatly assisted in the 
work by Mr. Boyd, of the Physical Department, 
who was present at every experiment and who 
made the measurements for us. 

The current was obtained! from a surface 
wound alternator giving an approximate sine- 
curve. For potentials of 100 volts or les:, con- 
nection was made with the secondary of a snit- 
able transformer. Potentials of over 100 volts 
were taken direct from the primary circuit, ad- 
justment being made by varying the generator 
field. 
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Voltages were measured by means of a Weston 
A. O. voltmeter. The mains supplying the cur- 
rent were of low resistance, so that the drop 


when the circuit was closed was found to be 
negligible. The figures given are the actual 
potential differences of the electrodes while the 
current was flowing through the animal, correct 
to within one-half volt. A Siemens dynamome- 
ter was used for measuring the current when the 
time of contact was less than four seconds. It 
was somewhat difficult to make a setting, so that 
readings for those short times can not be taken 
as correct within five per cent. 


The Electric Light and Power Installation 
for the Railway Stations and Workshops 
at Dresden, Germany.* 

The plant of the Dresden railway +tations, the 
general features of which were briefly described 
by the writer (Dr. Ulbricht) in the Elektrotech- 
nische Zeitschrift in 1898, began working on 
April 24, 1894, although at that time the plant was 
not provided with its full complement of ma- 
chines, It has now four large alternators at work, 
of about 300 m. P. each, and room is left for the 
introduction of another if required, which will 
probably be of 600 m. P. 

The object of the plant was to supply a number 


of railway stations for passengers and freight 
with light, as well as to supply power for a large 
number of motors used for driving machinery of 
all sorts in the construction and workshops about 
the stations. 

The electrical machinery is the work of the 
Siemens & Halske Company of Berlin and is of 
the most advanced order. 

The three rotary current or drehstrom dy- 
namos are coupled each direct to the spindle of 
the engine that drives it. The armature is a 
fixed structure, and the fleld magnet system re- 
volves inside the former. The armature wind- 
ings consist of copper rods that are passed 
through the fixed iron ring of the armature, and 
this as well as the field magnet cores are built up 
of laminated iron and bolted together in sections. 
The normal voltage of these machines is about 
150 and the maximum output is 220 k. w. There 
are 60 field magnets on the revolving ring, so 
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that at 100 revolutions a minute the frequency of 
a.ternation will be 100 pulsations or reversals a 
second. 

As seen from the picture of the drehstrom dy- 
namo, Fig. 1, the exciter is an ordinary direct 
current machine of the Siemens & Halske make, 
the revolving part of which is carried upon the 
prolonged axis of the main dynamo. These ex- 
citers can give about 180 amperes at 110 volts. 
As the exciting current fur each of the three dy- 
namos is about 50 amperes, one of these exciters 
is about equal to the task of supplying, if need 
be, the fields of all four dynamos. However, to 
enable the ready substitution of one of these for 
the other in any field, their separate circuits are 
led to a special switchboard from which emanate 
the field circuits of the main dynamos and where 
any desired system of connections can be made 
at will. Usually two of these exciters are con- 
nected for the field excitation of two machives 
each, and the remaining two are used for light- 
ing about the power house so as not to disturb 
the external circuits with this changing load. 

The electric system finally chosen for this 
work is a modified drehstrom or multiphase 


. 1.—Dregstromu Dynamo. 


current one. The various demands upon the 
different circuits, with so many motors every- 
where in operation, at first suggested the use of 
the Drehstrom plan pure and simple, but the 
well-known difficulty of balancing the currents 
in the three different circuits under such varying 
conditions of load led the projector of this 
plant, Dr. Ulbricht, to consider seriously some 
other system than the drehstrom, with a view to 
obtaining a more efficient and reliable reguls- 
tion; and upon his recommendation extensive 
experiments were conducted under his supervis- 
ion at the Siemens & Halske Works to determine 
whether the system he had proposed was better 
adapted toa suitable regulation than the well 
known drehstrom. These experiments gave 
such gratifying results that the adoption of the 
modified drehstrom or Ulbricht system was 
decided upon, which in plain terms is one in 
which a single alternating current is used in the 
ordinary way to supply the entire lighting cir- 
cuit, while a third or auxiliary circuit, having an 
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independent armature or generator winding, is 
connected one end to the middle Of the other or 
principal armature winding, and its outer or free 
end through the usual sliding ring contact to the 
external auxiliary circuit. If now a circuit is 
connected from this auxiliary external line across 
to both the other lines of the main or light cir- 
cuit, these circuits will have currents of different 
phase in them, and they will both differ gener- 
ally by unlike amounts of phase difference from 
& circuit connected across the light leads. When, 
therefore, we connect an ordinary three-phase 
motor to the three external leads in the manner 
just described, it will be supplied with three 
currents not exactly in triphase relation, but 
nearly so, whence we see that so far as the power 
supply is concerned the system is nothing more 
nor less than a modification of a triphase system 
in which one circuit alone is used for the light 
supply and all three for power. It is also evi- 
dently identical in every particular with the 
much discussed monocyclic system” of the 
General Electric Company, which is thus clearly 
shown to have been in use on a commercial basis 
in Europe nearly a year before any mention was 
made of it in the United States. 

Since November last the practice has been to 
run a single drehstrom machine during the day- 
time for power service only and euch lights as 
might be under immediate control of the works. 
At the beginning of twilight, first one machine 
is started up as a single phaser for the light 
supply, and as the load increases others are suc- 
cessively connected in the same way. So far as 
tried, the mixed service of light and power in 
the same circuits has given satisfaction, but the 
final test and proof of the system will have to 
wait for the completion and operation of the 40 
H. P. lifting cranes in the harbor which will be 
put to work in a few months. So far, however, 
the plant has worked without interruption since 
first starting up, and the light and power loads 
have been constantly increasing until the 
monthly output now is 34,000 kilowatt hours for 
light service and 11,000 for motors. During the 
present month, however, the light service will be 
increased to 60,000 k. w. hours per month by 
adding the service for the passenger station at 
Dresden Altstadt, where seventy more arcs, a 
great many glow lamps and five moto.s for 
elevators will require current. 

In this plant the extensive moto service is of 
special interest by reason of the great variety of 
work performed, as well as by the scattered 
nature of this service over a large territory. 


In the circuit belonging to the workshops 
there are now forty-four motors, from 1 to 20 
H. P. each, and aggregating a total output 
of 183 H. P. 

These motors are the regular Siemens & 
Halske three-phase motors as built for ordinary 
Drehstrom service, and are all provided wiih a 
starting resistance which is introduced into the 
armature circuit until the machine has acquired 
its normal speed under load. 


One of the many uses that electricity has been 
put to is for thie! catching, and it has just served 
to relieve the employees of a large factory on the 
west side of Chicago of much uneasiness in 


regard to the missing of articles of raiment and 
money from the dressing room of the girls’ de- 
partwent. A trustworthy girl was taken into 
th - confidence of the management, and a double 
wire was sewn into the lining of her cloak, con- 
necting a spring jaw in the pocket with the two 
hooks on which the cloak hung. From these 
connecting wires were carried under a molding 
through the floor to a single cell battery, and a 
bell placed in series was hidden in the room 
where the girls were at work, 50 fert away. A 
purse was put at the bottom of the pocket, which 
could not be wolested without sounding an 
alarm, and the trap was ret. In about three 
hours the bell rang and the own r of the cloak, 
hurrying to the dressing room, found one of the 
factory girls in the act of rifling her purse. 
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LOCATION OF GROUNDS IN ARMA. 
TURES, FIELDS, ETO.* 


BY CLARENCE E. GIFFORD. 


This paper presents no novel scientific princi- 
ples. The methods herein described are but 
simple adaptations of the principle of the 
Wheatstone bridge. They have been in use by 
the writer for several years, and he, having de- 
vised them for his own use, and found them very 
rapid, accurate and simple, is led to believe that 
they may be of considerable service to others. 
The Electrical World Digest of March 16 
notices a slightly similar, but evidently less per- 
fect method, published by Mr. Bronsson in the 
London Electrical Review. The insufficiency 
of Mr. Bronsson’s method iu cases where two 
grounds at some di-tance apart exist is admit- 
ted. The methods herein described deal suc- 
cessfully with such cases. 

If the work can be performed in a very quiet 
room, two or three cells of battery, a telephone 
receiver and connecting wires comprise the nec- 
essary apparatus. In some cases two table 
binding posts ” and a foot or two of No. 18 or 
No. 20 bright iron wire will be a convenient ad- 
dition. Where noise will not permit the use of 
a telephone, a dead-beat reflecting galvanom- 
eter, a millivoltmeter, or some other form of 
delicate and rapid .working visual indicator 
must be used instead. If an armature is to be 
tested without removing it from the machine, 
connection with the battery may be made 
through the brushes, first making certain that 
the short-circuiting switch is opened, if dealing 
with an arc machine. The point: vf connection 
with the battery need not be diametrically oppo- 
site, and may be made by the wires being firmly 
pressed against the commutator by an assistant, 
if more convenient. l 

Good electrical contact between metallic sur- 
faces can better be secured by cle ning the same 
thoroughly with kerosene, which removes for- 
eign matter, and is so fluid tbat it will in no way 
interfere with perfect contact when moderate 
pressure is applied. Especially when making 
measurement of resistance of armature sections, 
it is even advisable to have the surface of the 
commutator quite wet with kerosene during the 
operation, as this avoids trouble from grease or 
dirt which might get ou the surface from hand- 
ling subsequent to cleaning. and it also pre- 
vents the contact points becoming oxidized by 
any sparks which may occur at the moment of 
breaking contact. True, the oil is an insulator, 
but we use it in this case as a detergent simply. 

Returning to the armature: connection being 
made between battery and commutator, first de- 
termine whether the armature circuit is com- 
plete throughout. If the circuit is complete, a 
click will be heard in the telephone when the 
two terminals of the same are brought in contact 
with any two contiguous bars of the commuta- 
tor, or when contact is broken. If an open cir- 
cuit exists on either side of the circuit, of course 
no sound will be heard in the telephone when 
used on that side, except when connection is 
made or broken by it between the bars lying on 
opposite sides of the break. See Fig. 1. 

Close any open circuit temporarily by br:dg- 
ing between the two bars with a drop of solder. 
Two or more breaks can evidently be located by 
suitably shifting the battery coutacts and search- 
ing as before. Open circuits will, of course, 
when an armature continues in work, soon cause 
burns between the bars th:t will indicate un- 
mistakably their location. Having closed any 
open circuits, and the battery being con- 
nected to two points of the commutator ap- 
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proximately opposite each other, one terminal of 
the telephone is connected to the armature shaft, 
or frame of the machine, and the other terminal 
is drawn completely around over the surface of 
the commutator, while the telephone is held to 
the ear. If only one ground exists, two balancing 
points, or points giving the least noise in the 
telephone, will be found. 

In an armature of ordinary construction, one 
of the points so found will be on the bar nearest 
the real ground, while the oth r balancing point 
bears what might be termed a bridge relation ” 
to the first, being at practically the same poten- 
tial; the armature itself forming in reality a 
veritable Wheatstone bridge. 

Now, shift the p ints of battery contact a few 
bars either way and the true ground, if but one 
exists, will be indicated in precisely the same 
position as before, while the other balancing 
point will shift every time the battery contacts 
are shifted. See Fig. 2. 

If two grounds exist, two balancing points will 
be found, as before, but bo h points will shift 
more or less when the battery contacts are 
shifted, provided the grounds lie on opposite 
sides of the same battery contact. This case 
will be considered later. 


In the case of one ground, having determined 
its location approximately, fix it as closely as 
may be by making and breaking contact with 
the telephone terminal ou each of the more 
quiet bars, separately, until by comparison the 
two giving the fuintest clicks are determined. 
If your hearing has served you correctly, these 
two bars lie nearest the trouble, the fainter one 
being the nearer. Prove the non-existence of 
a second ground by placing one of the battery 
contacts on the first bar to the right of the ap- 
parently permanent balancing point just found, 
and then on the first bar to the left of said point, 
the other contact being nearly diametrically op- 
posite. This balancing point should still remain 
unchanged if no other ground exists. 

The next step is to connec: the battery to these 
two bars just fixed upon as lying nearest the 
trouble. The armature still forms a bridge,” 
the portion included between the two continuous 
bars to which the baitery is now connected 


„forming the one side, and the remainder of the 


armature the other side. See Fig. 38. 

One of the telephone terminals is now con- 
nected to the shaft as before, and the other ter- 
minal again drawn around the commutator. If 
the balancing point is found, say one-sixth to 
one-half the long way around from one battery 
contact to the other (these contacts being on two 
contiguous bare), the trouble lies in the coil be- 
tween those two bars, and the point of trou! le 
divides the coi] in the s'me ratio as the balanc- 
ing point divides the remainder of the armature, 
the ground and the balancing point being re- 
spectively nearest the same buttery contact. If 
the balancing point falls on the same bar as one 
of the baitery contacts, the ground is located 
on that bar or on the lead between it and the 
armature, provided the balancing point is found 
to be upon the same bar when the battery con- 
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tacts are both shifted one bar to the right or left 
of their original position. See Fig. 4. 

If the balancing point appears to be found 
within three or four bars from one of the con- 
tacts, the precaution should be taken to test its 
correctness by moving both battery contacts one 
bar toward the balancing point. If the trouble 
was between the battery contacts when in their 
previous position, this shifting of the contacts 
will now throw the balancing point clear around 
onto the contact which was in the previous posi- 
tion farthest away from the baluncing point. If, 
on the contrary, the balancing point remains 
unmoved by this shifting of the battery contacts, 
it shows that this balancing point is the point 
nearest the real ground, and that the ear was de- 
ceived in its first supposed approximation, 
which, with due care, however, is not likely to 
occur. 

If such error bas been made, the new point, 
as indicated, together with first the bar on one 
side of it and then on the other, must be tried 
as points of battery contact; or, much better, 
make a new start with the contacts nearly at op- 
posite sides of the commutator, and proceed as 
before. A single 20,000 ohm ground on a one 
ohm armature should be located accurately in 
pot over th ee minutes, in a quiet room. Higher 
resistance grounds require more battery and 
more care. Armatures of very low resistance 
also offer greater difficulty. 


Fra. 4. 

Where two grounds are found to exist, as in li- 
cated by the change of location of both balanc- 
ing points, under the conditions before stated, 
when the battery contacts are shifted, the follow- 
ing mode of procedure will auswer the purpose 
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well, and is s mple. Fix the battery contacts at 
any two points of the commutator nearly oppo- 
site each other, preferably at points to be deter- 
mined by trial, that will cause the balancing 
points to fall nearly diametrically opposite to 
each other, and determine and mark the two 
balancing points, as then shown. Now place the 
battery contxc.s on the balancing points just 
found. If only one ground exists, the two bal- 
ancing points and one batte: y contact will all be 
coincident in one point. If two grounds exist, 
both balaucing poinis will be shifted from their 
former position. Open the armature circuit by 
unsoldering one of the ends of a coil connecting 
with the lead of the bar that is marked in the 
first part «f this test as one of the balancing 
points. Place one of the battery contacts on 
the armature shaft, and the other on the marked 
balancing point that is farthest from the point 
where the circuit has been opened. Next place 
one telephone terminal on the first bar to the 
right of the opened w.re, and draw the other 
terminal from the sa be point, toward the right, 
over the turface of the commutator. The 
telephone will be absolutely silent until the 
moving terminal hns just passed the ground 
nearest to it, and strikes the first bar beyond the 
same, when it will click. This ground lies in the 
coil between this first bur giving a click and the 
one passed just previously, or else inthe said 
previous bar. 


The other ground is obviously to be located in 
a similar manner, by placing one telephone ter- 
minal on the bar just to the left of the open wire, 
and from that point searching toward the left 
with the other terminal. Only in places where 
one ground is of very low and one of very high 
resistance will any difficulty be experienced in 
locating both accurately before either is re- 
moved. 

The coils thus indicated may have their ter- 
n inals unsoldered, when it can be readily ascer- 
tained with each, whether the ground be in the 
coil or in the bar just preceding it. 

If scientifically inclined, or if otherwise pref- 
erable, the circuit may be opened at a point 
somewhere m dway between the two indicated 
coils instead of disconnecting those coils, and 
the exact location of each ground determined 
as follows: Take a piece of ‘‘ broom wire” about 
18 inches long, new and clean, screw the ends 
firmly into two clean, brass table binding posts, 
and into the other holes of the same posts screw 
the battery terminals. Have an assistant press 
the corners of the bases of the binding posts 
into very firm contact with the two bars that lie 
at the ends of the indicated coil, observing the 
directions previously given for securing clean 
contact. Place one telephone terminal in con- 
tact with the shaft, and with the other find the 
balancing point on the wire. This point will in- 
dicate the relative position of the ground in the 
coil, or commutator bar, as the case may be. If 
more than two grounds were suspected, the 
two lying the farthest apart would be approxi- 
mately located by the first part of the two- 
ground process, aud if these coils were not dis- 
connected before proceeding fai ther, it would 
be well to make two openings in the circuit, close 
to and lying between these outer grounds, then 
locate definitely these two extreme grounds, and 
proceed with the remaining section somewhat as 
with a complete armature, except that you 
would commence by connecting the battery to 
the terminals of this section, and would then 
bridge the telephone from the shaft to the dif- 
ferent portions of the section, and would com- 
plete the process by applying the remainder of 
the two-ground test. 

In dealing with a oross connected gramme 
ring, an obvious change would be made in the 
points f applica.ion of the battery, and as many 
points of apparent trouble would be indicated as 
there were s.riesof cross-connections. 

After location of these points it would be nec- 
essary to use the auxiliary wire loop as before 
described, between these points, to determine 
which is nearest the trouble. This fact being 
determined, it would in case of asingle ground 
(indicated by the permanency of the balancing 
point) become necessary to remove the cross- 
connections from two bars before proceeding 
farther. The auxiliary wire loop would properly 
be used to complete the process. 

The ordinary ‘‘ closed coil” ring or drum ar- 
matures are types to which these methods are 
directly applicable. 

The sections of open coil armatures would 
receive the ame treatment as field coils. 

Familiarity w.th any special forms of armature 
will doubtless suggest to the ingenious mind 
modifications of these methods suited to those 
forms, but it would be improper to attempt here 
to deal with specialties whose names are legion. 

Where wet grounds exist it will always be 

better, wuen practica le, to ¿ory them out before 
making the final test, +8 certain sections may 
show faults which will not be permanent. 
Wet grounds wil: of course give a click in the 
telephone when bridged from the commutator 
to the shaft when no batiery is attached, owing 
to galvanic action of the water on the copper 
winding and iron core. 


Whenever necessary to deal with wet grounds 
in testing, itis better to make at least four tests, 
reversing the battery after each test, and taking 
the mean of the four determinations, 

Field coils, also any wires of uniform cross- 
section, the extremities of which are accessible 
and within a reasonable dis:ance of each other, 
can of course be easily tested for grounds by 
soldering or firmly clamping a bare wire of 
suitable size between the extremities of the con- 
ductor to be tested, applying a battery to the 
junct.ons, and bridging with a telephone betvetu 
the bare wire and the object upon which the 
conductor is grouuded This will give only the 
location of a single ground, or the resultant” 
of two grounds. A “T.-H.” rheostat should 
have the battery connected to the two extremi- 
ties, and the point of apparent ground deter- 
mined by bridging with a telephone between 
the frame and the several contact plates. Then 
apply the battery to the frame and point of ap- 
parent ground, connect one terminal of the tele- 
phone with each extremity successively, and 
search from it toward the center with the other 
terminal, as in the case of searching for two 
groundsin an armature. 

In determining the location of grounds that 
are of very low resistance, a good induction coil 
similar to that used in the Blake transmitter may 
be used with advantage in connection with the 
telephone receiver. The receiver is placed in 
circuit with the secondary of the coil, and the 
‘‘bridging” is done with the primary. With 
high resistance grounds the best results are 
obtained by using the receiver only. 


EARTH CURRENTS AND THE EARTH 
DYNAMO.* 


BY JAMES 8. LANG. 


With the advent of modern electrical tr ns- 
mission, there has come to inventors and scien- 
tists in general a partial realization at least of 
the tremendous waste of energy continually 
going on around us. Those more sanguine and 
less practical would harness the tides which roll 
against our coasts and compel the moon herself 
as she swings on in her path, a corpse among 
worlds, to drive our factories and light our 
streets. 

And yet such visions are not wholly illusions, 
but are capable of being developed to a certain 
degree, by careful study of, the conditions, with 
proper discrimination between the practical and 
the impractical. 

One class of phenomena worthy of more at- 
teution than it has received is that relating to 
earth currents, This is not to be wondered at, 
as investigation flows in well defined streams, 
and the attention of investigators has been 
turned to subjects of more immediate pecuniary 
value. 

The theory of their cause which I present 
here, and which is a result of the action of what 
I designate as the Earth Dynamo, appears to be 
borne out by the facts and phenomena observed. 

It has beeu known for many years that there 
was an intimate connection between the sun 
spots, the magnetic needle and earth currents. 
This connection is so well marked, and its action 
is so certain, that it would indicate conclusively 
that magnetic polarity is possessed to an intense 
degree by the sun That the magnetic poles of 
the sun coincide very nearly with its geographi- 
cal poles is shown by the fact that in the absence 
of spots no changes in the terrestrial magnetic 
state occur which have a periodicity equal to the 
time of solar rotation. The sun, then, we are 
forcedto conclude, may be considered as a mag- 
net, in the same way that we look upon the earth 


* From the Year Book of the society of Engineers, Uni- 
versity of Minnesota. 
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as one, and as such possesses its lines of force, 
which after having passed from pole to pole 
inside the sun, envelop and pass the earth ata 
distance of 91,000,000 miles on their return 
Course. Far beyond our farthest planet these 
lines spread out in gigantic ellipses, bringing 
Planet and asteroid alike into magnetic touch 
with the seething monitor of our solar system. 
And our planetary system is again and again 
permeated with wenker lines of force having 
their origin in other suns than ouis, and our sun 
himeelf as he whirls ceaselessly onward, feels 
with his magnetic nerves the influence of the 
sider: al system o: which he is a single atom. The 
milky way stretching across our sky points to our 
minds the d:rection of lines of force which have 
hurled together suns, stars and systems. Multi- 
ply the range of our teles:opes by infinity and 
you would see other galactic belts, „round, 
beyond and parallel to our owu, stretching away 
into endless space—indices of lines of for: e—the 
handiwork of an infini.e creator, the harmony 
of whose productions exceeds our wilde t flights 
of imagination. 

Thus we see that one factor of the magnetism 
of the earth is due to the lines of force passing 
through the sun, which penetrate the earth on 
account of its superior permeability. 

That the magne ic poles of the earth are not 
etationary is shown by the constant diurnal varia- 
tion of the magne!ic needle. 1 heir virtual traces 
on the earth’s sur face revolve in small oircles 
around the traces of the main pole, and the angle 
between the two tangents to these circles drawn 
to a magnetic needle gives the amplitude of diur- 
nal variation of that needle under normal o r- 
cumstances. 

It is plain that if a wire be suitably placed* on 
the surface of the earth, it cats this revolving 
component of the earth’s magnetism and we have 
earth currents as a result. We may consider the 
earth as atypical spherical armatire, familiar to 
all, in the couductors of which, at times when 
the equatorial ccmp nent grows large, we have 
high voltages. 

We see, then, that earth currents may be due 
to the revolution of this earth arm ture in a 
magnetic field of which the sun is the immediate 
inducer. We are, then, led arther— why not 
wrap our earth with a suitable system of con- 
ductors and wrest from our mother earth an 
amount of power equal to that wasting at every 
tide on every sea. 

It is easy to determine its feasibility, for we 
know tlat the intensity of the revolving equa- 
torial component is equal tu the sine of half the 
angle of the diurnal variation of the compass, 
times the intensity of the earth’s ma retism. A 
difference of potential of one vo.t being pro- 
duced in every conductor which c ts 100,000,000 
lines of f: rce per second, if we surround the 
earth with a coil of 100 wires, it may easily be 
shown that a d fference of potential of upwards 
of 60,000 volts would be produced under normal 
conditions. 

For wires extending both above and beluw the 
equator with turns connected in series, the fol- 
lowing method of application will apply. Select- 
ing such a po-iton ou the ear.h’s surface that 
data applicable to that place will be approxi- 
mately a mean for the whole surface, we may say 
that the actual intensity of the earth’s ma:n tism 
is equal to the horizoutal component time: the 
secant of the angle of inclivation of the dipping 
needle. 

Taking horizontal component equal to .20 of a 
line per sq. cm. and iuc ination «qual to 60°, we 
have for the intensity of the earth’s magnetism 

40 of a line per sq. om. 


* Ganot’s 8 Sec. 894. Faraday’s Researches in 
Electricity . 187 and 192. Massart & Joubert, Elect. 
and Mag. Vol. l. Sec. 531. 
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The revolving equatorial component of this 


will be equal to .40 times sine 7“, when diurnal 
variation i» 14’, which eqra's .0008144 of a line 
per sq. om. The area swept over by a single 
wire placed as designated will be 2 X 48,875,860,- 
000 sq. ft. or 2 X 44, 940, 709,440,000 sq. om. 
Therefore the voltage i duced will be 


44940709440000x2x00081 14 
10000000 which equals 742. This mul- 


tiplied by 100, the number of turns of wire used, 
equals 74,200 volt . 

If the difference of potential was 60,000 volts 
in round numbers, and No. 0000 wire used, one- 
eleventh of an ampere would flow, and the . otal 
power produced would be 5,454 watts or less than 
8 H. P. Although the amount would rise into 
hundreds of horse-power at those times when 
earth currents become abnormal, the enormous 
cu t of the plant wouid forbid its practical appli- 
cation. 


Thermo-electric Properties of Pure Metals. 


Herr K. Noll, in Ann. Phys. Chem., states 
that owing to considerable differences between 
the observations of different workers on the 
thermo-electric properties of metals, he redeter- 
mined the £. M. F. for various combinations, em- 
ploying metals ın as high a state of purity as was 
obtainable. In the first series of experiments 
the second metal wus in all cases mercury and 
the temperatures of the junctions 100 deg. and 
0 deg. The k. M. F. was determined by Du Bois 
Raymond’s modification of Poggendorf's meth- 
ods, Clark cells being employed as the source of 
the constant k. M. F. The re-ults of these re- 
searches (expressed in microvolts) are coutained 
in the following table, + values indicating a cur- 
rent from mercury to metal at the hot junction : 


, no — 6,705.4 
Nike!!! osna kabitaan — 1,664.2 
COD BIE oontra aaie — 1,522.2 
Nickel silver — 1,035.2 
Finn een ceases ses teeonesin + 4.59 
Alumi iumnnn . + 862.4 
Magnesium sve sess + 391.84 
Iii ³ + 396.03 
Dond ff ³Ü¹w-- T + 402 5 
WS GBS ......se ⁵ T¼L8Ä + 4838.8 
Carbon roll). q + 662.88 
SI... tins . + 710.25 
// ³o· AAA + 713.35 
rr ( ＋ 725.58 
J))! eE + 692.71 
Gai. ited seosesssosessee + 875 09 
Carbon fllamentt . . . 1, 452. 
e incite E IE TT + 1,601.4 
Piano ii. chcsiew eesis + 1,782.8 
ALOU MODY. iis ies sesciwirsswvadioescavasdanssce’s + 8,879.6 


In many cases the effect of small quantit es of 
impurit.es was very great. Thus platinum gave 
values as high as + 598 88 and copper as low as 
+ 684.29 when the wetals were not chemically 
pure. The s'ate of aggregation had also a 
marked effect in some cases—for instance, silver 
(710.25; 671.51), zino (692.71; 735.2), iron, brass, 
nickel. The second series of experiments was 
performed at various temperatures between 217 
deg. and 0 deg., a number of experiments being 
made in each case. From the results the value 
for 100—0 deg. was calculated, good agreement 
with the observed value being in all cases ob- 
tained. The junctions were in some cases formed 
with mercury, in others with copper. The 
E. M. F. is given according to Gaugain by for- 
mula € = (i — (,) 145 4 (1 +t). The 
values for b and c are deduced from two experi- 
ments, and the results ca'culated by their aid 


compared with the observations. The 
agreement is perfectly satisfactory. The 
de 


value 7 = 6 + ct is then calculated, and as this 
t 


can be expressed as b + (K, - I) ¢, where k, and 
k, are the constants for the different metals of 
the janctions, the numbers are referred to lead 
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for which k = 0. The values thus obtained for 


de 
the thermo-electric power — are compared with 
at 


those of other observere. The difterence in the 
result may be explained by the effect of im- 
purities which, as is evident from the numbers, 
produce considerable variations. 


Effects of a Recent Lightning Flash in Ben 
Nevis Observatory. 


The following are some of the particul»rs sent 
to Nature by Mr. William 8. Bruce, with regard 
to the effects of the recent lightning flash which 
struck Ben Nevis Observatory : 

Whenever a thunderstorm passes the summit 
of the Ben, there occurs almost invariably a 
discharge from metallic bodies in the Observa- 
tory as the cloud is passing away. A flash of 
greater or less extent is given off the stoves, ac- 
companied by a sharp crack. In January, 1890, 
there was an exceptiunally severe flash; one of 
the observers was almost knocked down when 
sitting writing, and the telegraph wire was fused 
and all communication stopped for five days.’ 
But more destructive than auy previous flash 
was that which occurred this : earo: June 19, 
when the Observatory narrowly es aped being 
destroyed by fire. Between two and three o’clock 
that afternoon, repeated clicks on the telegraph 
instrument were heard by one of the assi- tants 
who was sitting in the office ; he had been care- 
fully notivg the times at which the clicks occur- 
red, when suddenly the whole office was filled 
with a brilliant flash and deafeni:g roar. A 
pillar of smoke was d.scharged from the tele- 
graph instrument and from the stove-pipe, filling 
the room. A second slighter discharge took 
place immediately after, when the writer had 
entered the office to comme nce the 15 hours’ ob- 
serva ions. The discharge hurled two boxes and 
a small picture, that were in the vicinity of the 
ligbtning protector, across the kitchen, and blew 
off the button and outer casement of the electric 
bell in the visitors’ room. The solder on the 
kitchen chimney outside, a copper fast ning of 
the lightning conductor, and many portions of 
the telegraphic w re and apparatus were fused, 
and the woodwork of the Observatory was 
scorched in teveral places. The great flash oc- 
curred at 14h. 573 min., and the hourly baromet- 
ric reading was taken at 15 hours, as usual. 
There was a very heavy fall of snow at the time. 
equivalent to 0°470 in. of rainfall for the hour, 
but in the confusion the writer omitted to take 
the rain gauge with him, and had to return for 
it. This was a fortunate incident; for it was 
only on leaving the offi e for a second time that 
he observed smoke and flame issuing from be- 
hind the pan lling between the kitchen and the 
office. Assistance was secured, and the hre— 
which was in a very awkward and dangerous 
place—was overcome in good tme, and the 
damage done was very slight. Th- damage done 
to the telegraphic apparstus, however, was seri- 
ous. The lightning protector was badly fused, 
the plates showing a patch of fusion as large as a 
sixpence. All connecting wires within the build- 
ing were rendered useless. The majority we. e so 
hea ed as to melt the insulation off, and in one or 
two cases the copper conductors were melted by 
the discharge. In one case the fusion s t fire to 
the woodwork. ‘lhe coils of Neale’s sounder 
were fused and rendered useless. The keys enf- 
fered worst of all. The vacuum protector at 
Aslimtee, the base of the cable, al-o the plate 
protector in Fort William post office, were 


fused, but only slightly, the main discharge hav- 
ing expended itself on the summit. ‘The low 
level Observatory instrument and protector 
were unimpaired, and communication between 
there and Fort William postoffice was carried 
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on as usual after the removal of the fault in the 
post office protector. The registering aneroid 
shows a slight upward kick at the time, but the 
carve is otherwise fairly steady; the temperature 
was 81°7°F., the wind south-south-east and light. 
Heavy snow was falling at the time, which, with 
a fall on the 17th, made a total depth of nine 
inches on the summit. St. Elmo’s Fire was very 
ATOE T felt and heard until after seventeen 
ours ” 


London Notes. 


(From our Special London Corresponcent.) 


LIVERPOOL BLEOTRIC LIGHTING SYSTEM TO BE 
BOUGHT BY THE OORPORATION. 

From time to time controversies are carried 
on in the technical press as to whether local 
governing bodies or private individuals are the 
better able to carry on el: ctric lighting installa- 
tions. So far as prac ical experience goes, there 
has not yer been sufficient opportunity to judge 
from actual working which of the two parties 
oan do the work more profitably. Most of our 
electric lighting co cerns are even now too 
young for such comparisons to be fairly made. 
There have been instances in different parts of 
England of oorpora ions and limited companies 
which have after a year or two realized excellent 
profits. 

In some towns municipal bodies who let the 
electric lighting powers drift into the hands of 
private individuals are regretting the step and 
conducting negotiations for purchasing the sys- 
tems; the experience of the companies has led 
to a decided move among local authorities to 
keep the work in their own hands. 

The Liverpo ! Electric Supply Company 
L mited, which has for a few years supplied a 
certain area in Liverpool, has worked very 
successfully. Some months ago the Corporation 
began to consider whether it would not be v orth 
its while to buy up the concern and run it itself 
before the valus became greater than it then 
was. The result of these o nsiderations was 
that negotiations were entered into with the 
company, Parlitment's sanction was obtained, 
and £400,000 is to be paid by the Corporation for 
the entire undertuking. These terms will pay 
the company very well. 


THE LIGHTING OF ECOLESIASTICAL BUILD NGS. 

A short time ago I reported that experiments 
for the electric lighting of St. Paul’s Oathedral 
had been éarried out by Major-General Webber, 
and thit the detailed results of these experi- 
ments were to be published in a paper by the 
Major before the Society of Arts. Owing to 
pressure of other work the paper has not yet 
been read, but will doubtless come on early in 
the next session. I now learn that similar ex- 
periments are to be carried out at Westminster 
Abbey. The organ-loft, which at best is a dis- 
mal place, is to be first treated. The organ-loft 
is situated within the screen and is at present 
lighted by gas. If the experiments in the loft 
are successful, it is probable that the interior 
of the entire building will be so lighted. 


ISLE OF MAN ELECTRIO TRAMWAYS. 

Twelve months ago there was opened in the 
Isle of Man a line of electric tramways running 
from Douglas to Laxey,a distance of a little 
under seven miles. There was a power station 
at either end and an accumulator station con- 
taining about 240 chloride cells about two and 
one half miles down the line. 

This line has been worked so satisfactorily in 
every way (particularly financially, as this is a 
tourists’ resort) that extensions were soon de- 
cided upon a id have now been completed. The 
line was extended from Laxey to Mount Snae- 
fell. Messrs. Mather & Platt have supplied 
five pairs of 150 m. P. compound engines and 
four boilers for the generating station. The 
line was opened for traffic on August 17th. 
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The Trolley in Suburban Trafic. 

The Philadelphia Press predicts that the 
trolley or electrical street railway will eventually 
become more of a help than a hindrance to the 
prosperity of the main railroad lines. It says: 


Thus far the trollev has been the rival of the 
railroad in suburban traffic. In five years and 
after it will be its feedor. Thus far it is reduciug 
ra lroad revenue. In five years it will in- 
orease it. 

Hitherto, after six miles or so from a city cen- 
ter is reached, for fifteen miles further suburban 
traffic his been necessarily drawn from a strip 
two miles wide e ch side of the track from sta- 
t on to station. Practically no one who takes a 
train over six miles from the city car. s to live 
more than a mile from it. A few do, not many. 
This limits suburban traffic toa strip of resi- 
dence territory two miles wide and fifteen miles 
long—say from six milesout to tweuty one--or 
thirty square miles. 

The rural trolley, when it is developed, is going 
to make it possible to live five miles from a sta- 
tion and still make a tra'n as easily as one once 
could a m le off with no trolley. The strip which 
feeds suburban traffic will be as before, from six 
to twenty one miles out, fifteen miles long; but 
it will be ten miles broad instead of two. It will 
3 150 square miles instead of thirty square 
miles. 

The area from which a railroad will draw its 
great flood of suburban traffic will be as large as 
tie area of all Philadelphia. The railroad will 
ony, itin mass. The trolley will collect it in 

etail. 


Personal. 


The many friends of Mr. L. Levy, of tbe An- 
thony Company, Cincinnati, have learned with 


deepest regret of the sudden dath of Mrs. 
Levy. 


Mr. J. J. Gates, general manager of the Per- 


kins Electr c Switch Manufacturing Company, 
Hartford, Conn., visited New York this week. 


Tidings from Europe bring the information 
that J. W. Godfrey is thoroughly enjoying his 
sojourn there. When last heard from he was 
with his family at Baden-Baden, the Saratoga of 
Germany. During the east-bound passage of the 
Atlantic, Mr. God'rey was, as is his custom, 
hail fellow well met with Hon. C. F. Crisp, 
Murat Halstead and other distinguished fellow- 
voyagers. Ataconcert given aboard the New 
York, Mr. Godfrey’s abilities as an entertainer 
were brought into use, he baving had the h nor 
of starting the entertainment with an exhilara- 
ting overture, ‘‘ Throw Him Down McCloskey,” 
the rendition of wh ch was received with hearty 
manifestatious of approval. 


General News. 


What is Going on in the Electrical World. 


Laurel, Md —The electric light plant at the 
Keeley Institute in this place was destroyed by 
fire on the 16th. 


Escanaba, Mich. —At the special election held 
here on the 17th, the people voted in favor of 
purchasing the electric light plant for $70,000. 


Dallas, Tex.—The Rapid Transit Railway 
Company will issue $150,000 bonds, the proceeds 
to be applied to the improvement of their road. 


Wilmington, Del.—The indications are that 
the Elsmere and Wilmington Electric Railway 
will shorty be built; the route has been 
surveyed. 

Medford, Mass.—The International Lard and 
Oil Refining Company of New York intends, it 
i. said, to erect a factory here and will put 
in an electric plant. 


Dawson, Ga.— $10,000 of the $35,000 bonds 
aut iorized by the voters of the city have been 
sold in New York and that amount will be ex- 
pended for electric lights. 


Lynchburg, Va.—The Bedford City electric 
plant was sold on th- 15th, under a decree of the 
court, to J. A. Clarke, for $10,050. The original 
costof the plant was $33,000. 


Hicksville, O.— A gentleman from Washing- 
ton, D. C., representing Eastern capitalists, has 
been looking over the route for an electric road 
from Bryan, O., to Fort Wayne, Ind. 
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Greenbush, N. Y.—The trustees have granted 
a franchise to the Albany, Greenbush and Bath 
Railway Company to build and operate an elec- 
tric street railway line in Greenbush. 


Marion, 0.—The project of building an elec- 
tric railroad from Marion to Marysville by Pros- 
pect, Richwood, Magnetic Springs and Pharis- 
burg is meeting with favor all along the line. 


Frederick, Md.—The directors of the pro- 
posed Frederick and Middletown electric rail- 
way state that they now have only $5,000 
to raise and expect to begin work on the road at 
once. 


Newburg, N. T. — The Homer Ramadell Trans- 
portation Company are said to be behind the 
syndicate which proposes to build an electric 
railroad from this city to New Paltz via the 
Orange Lake road. 


Niagara Falls.—Both of the 5,000 horse- 
power dynamos were tested a few days ago to 
full capacity in the presence of a number of ex- 
perts who exp essed themselves well pleased with 
the performance of the machines. 


Van Buren, Ark.—It is stated that Colonel 
Sheldon is organizing a company to establish an 
electric light plant, and also that H. J. Isbell, of 
Parsons, Kan., is making preparations for erect- 
ing an electric plant in Van Buren. 


Scranton, Pa.—The West Side board of trade 
have given favorable consideration to the planof 
erecting an electric light plant in the operation 
of which the culm piles at the Oxford or Mt. 
Pleasant mines could be utilized as fuel. 


Fort Wayne, Ind.—The electric railroad 
from this city to Lake Everett is now assured, as 
the commissioners have granted Mr. Everetta 
franchise; work on the road must in within 
ninety days and the road be in operation within 
a year. 


Shamokin, Pa.—The Schuylkill Traction 
Company and the Shamokin and Mount Carmel 
Electric Railway Compauy will build a connect- 
ing line from Ashland to Centralia, and then 
there will be a complete line from S amokin to 
Mahanoy City. 


Los Angeles. Cal.—The injunction against 
the sale of the Consolidated Electric Railroad 
was dissolved on the 17th inst. and the property 
was immediately bought by a syndicate repre. 
senting the majority of boudholders. The bid 
was $1,500,009. 


New Brunswick, N. J.—It is reported here 
that the Pennsylvania Railroad Company intends 
to convert its branch road from New Brunswick 
to Millstone into an electric railroad, on the plan 
of the branch road from Mount Holly to Bur- 
lington, N. J. 


Peoria, III. —Congressman J. Frank Aldrich, 
of Chicago, has accepted the franchises granted 
by the council and will begin work at on:e on 
his new gas and electric light plant in this city. 
Mr. Aldrich is backed by a syndicate of which 
the leading member is John R. Walsh. 


Lee, Mass.—Lee capitalists and mill owners 
are considering the project of establishing an 
electric plant to fnrnish power to various mills 
on the river from Lake May which depend on 
water and steam power. A stock company may 
be formed to push the thing through. 


Eaton Rapids, Mich.—At the special election 
on the 19th, to consider the proposition of bond- 
ing the city in the sum of $35,000 to erect and 
maintain waterworks and an electric light plant, 
the waterworks was defeated while the electric 
light branch was carried by 161 majority. 


Mifflintown, Pa.—The ordinance granting 
the Patterson Electric Light Company the right 
to erect a plant and furnish light in the borongh 
of Patterson, Pa., has been published. The 
borough authorities have entered into a contract 
w th the company for five years’ public lighting. 


Brooklyn, N. Y.—After a test of naphtha and 
electric lighting on about a mile and a half of 
Ocean Parkway for a month past. Mayor 
Schieren has decided on lighting the Parkway 
with electricity. Ninety large arc lights are to be 
erected and bids will be opened on the 81st inst. 


Foxboro, Mass.—The Van Choate Electric 
Company's plant in this town is nearing oom - 
petion. The gentleman who gives its name to 
the company promises to introduce to the world 
some electrical productions of a startling charac- 
ter—something as startling probably as the 
Keely motor. 
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Portland, Me.—It is not yet decided when 
work on the Portland and Larmcuth Electric 
Railroad will begin, but efforts are being made 
towards getting grants of location in De ring. 
Falmouth and Yarmouth aid also n this city. 
If these result favorably, no time will be lost in 
constructing the rcad. 


Youngstown, 0.—The Park and Falls Com- 
pany, which is building an electric railroad from 
this city to the southern part of Mahoning 
county, will increase the capital stock from $50,- 
000 to $200.000 and will run the road into the 
North Lima coal field. The company also in- 
tends to do a general freight business. 


Washington, D. C.—The next convention of 
the National Brotherhood of Electrical Workers 
will be held in this city October 11 to 17, in- 
clusive. The leading men of the order through- 
out the country are discussing the topics of 
general interest which will be brought up for 
consideration during the convention. 


Knoxville, Tenn.—The Citizens’ Railway 
Comp ny, which has filed an application for a 
charter. proposes to build and operate an electric 
line in Knoxville, West Knoxville, North Koox- 
ville aud Knox county. The incorporators are: 
W. G. McAdoo, Jr., F. K Huger, Geo. W. Hen- 
ger on: R. H. Sanson, E. T. Sanford and T. H. 

eald. 


Wooster, 0.—The Wadswo th Electric Rail- 
road Company has been chartered to bild a road 
from Wooster to Cleveland. It is privileged to 
carry passeng rs. baggage, express goods, United 
States mail aid freight, and at proper distances 
spurs will be thrown out where car- can be left 
for farmers, dairymen, aud others to load their 
products. 


Syracuse, N. Y.--The Consolidated Street 
Railway was sold on the 17th inst., nuder fore- 
closure proceedings, to Frederick Strauss, of 
New York, for $865,000. Mr. Strauss bonght the 
pro-erty for the majority boudholders. The 
only other bidder was H. Clark Ford, of Cleve- 
land. wh» bid for the Syracuse Street Railroad 
Company $864,000. 


Baltimore, Md.—Mavor Latrobe is in favor 
of an independent lighting plant for the parks. 
—The rumor that the Baltimore Traction Com- 


Fie. 1. -MOSHER SEPARATOR, LARGE COLLECTING CHAMBER, 


pany and the City and Suburban Company are to 
consolidate seems to have some basi. in the fact 
that representatives of the two systems have been 
in conference recently, and have, it is u dere 
stood, agreed upon some of the details. 


Millbury, Mass. — Millbury and t utton have 
granted a franchise in the r limits to the Black- 
stone Valley Electric Railroal and G:afton 
will probably do iikewise. Northbridge declines 
to let the road in, but the peopl are sa d to be 
in favor of the road and at the next election will 
choose a board of selectmen more favorable to 
progress than the present board. 


Louisville, Ky.—It is now almost certain tl at 
the electric railroad between Louisville and Fair- 
field will be built. The $9,000 rect ssary to se 
cure a charter has been subscribed, and articles 
will be prepared without delay. Among those 
interested are Judge W. H. Ellaby and F. H. 
Carrithers of Mt. Washington; Judge W. B. 
Hoke, L. De Witt, Stephen Lloyd. James Mc- 
Kenna and Robert Mills of Louisville. 


St. Joseph, Mo.—The property of the St. 
Joseph Lighting and Traction Company, includ- 
ing all the street railway lines in the city and the 
electric light plant, was sold at auction on the 
21st inst., to satisfy a mortgage of the Central 
Loan and Trust Company of New York. The 
property was bid in by A. Harriman, of Port- 


land, Me., and O. P. Harriman, of New York, 
acting as trustees for the stock holders. 


Boston, Mass.—It is porsible to go by electric 
cars from Boston now as fer north as Marble- 
head. Beverly, Wenbam, Danvers, Reading and 
North Woburn; as far west as Waltham, West 
Newton, and Newton Upper Falls; and as far 
south as Dedham, Stvuughton, Brockton, Whit- 
man, Rockland and Weymouth. The Gloucester, 
Essex and Beverly Street Railroad was opened 
last week, and a line is running to Ashland from 
Newton Lower Falls. 


Alton, Ill.—The stockholders of the Alt. n 
Electric Street Railway Company have author- 
ized the directors to sell and dispose of all fran- 
chis: s whatsoever belonging to that company to 
the Alton Railway and Illum nating Company in 
cons'deration of the latter assuming all indebted. 
ness of the company, and issu ng stock to the 
stock holders of the old cuncern to the amount of 
$100,000. This completes the transfers incidental 
to the consolidation of the lighting and street 
railway companies, 


Staten Island, N. T.— The Staten Island Mid- 
laud Railroad has been sold. The new purchasers 
are experienced elec ric railroad men, who will 
proceed at once to rebuild and electrify the 
present lines and make extensions. The com- 
pany has been reorgavized with the following 
officers: James C. Hincliffe ol! Paterson, N. J., 
president; Benjamin E. Th'oop of Scranton, 
Pa., vice-president; W. B. Rockwell of Scran- 
ton, treasurer and general manager; E. G. 
Wightman of Middletown, N. Y., secre tary, and 
M. J. Wightman of Scranton, electrical en- 


gineer. 

Richmond, Va. -A long and bitter fight for a 
franchise has just come to an end through 
the common council’s voting to give tbe Rich- 
mond Traction Company, a new corporation, the 
r ght of way for an electric line in Broad street. 
The Richmond City Railway Company had for 
weeks been making extraordinary efforts to ob- 
tain the franchise, and the committee on streets 
had reported in their favor, bnt they were de- 
feated in council by two votes. The winning 


company agrees to give the city five per cent. of 
the gross receipts, to sell six tickets for 25 
cents, and to let school children aud work ng 
pcre (during certain hours) ride for half 
are. 


Tonawanda, N. Y.—‘Jhe Ely Railroad 
between Buff. lo and Niagara Falls is about com. 
pleted. In length the new line is 18 miles. The 
date for the formal opening of the road has not 
yet been set, but it is thvugbt by the middle of 
September cars will be running regularly over 
the l'ne.— The loca ion for the test of electricity 
as a motive power on the can ls has been fixed 
within the limits of this city; the date is Sep- 
tember 25. The cab' e or tract on system will e 
used and both preliminary a: d official tests will 
be made. The experiments will be made with 


eight or ten canulboats la hed together, which it 


is expected to move at arate of about six miles 
an hour. 


Albany. N. Y.—The promoters of the pro- 
posed Albany, Helderberg and Schoharie Elec- 
tric Railway have elected th- following officers : 
President, John W. Van Valkeuburg; vice-pres- 
ident, Jonas S. Brooks; treasurer, Theodore 
Little; secretary, W. H. Erwin. Directors: 
Jonas H. Bri oks, Benjamin M. Secor, L. C. 
Warner and Jobu W. Van Valkenburg, of 
Albany; Dr. O. C. Snyder and Jacob Kelsch, of 
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Gallupville; C. E. Dietz and T. J. Wood, of 
Berne; J. M. Ervin, of New Salem; Dr. C. J. 
Crounse, of Clarksville; Harrison Tinkle, of 
Greenbush; E. Twichell and C. Kromer, of 
Schoharie. The c pital stock ot the company 
will be $350,000. According to the articles of 
inco: poration the road may be operated by com- 
pressed air, electricity cr steam. 


Milwaukee, Wis —The stock of the Milwau- 
kee Arc Light Company has been bought up by 
the parties interested in the Milwankee Street 
Railway Companv, it is said, and if this is the 
case the latter company gets control of all the 
lighting plants in the city with the exception of 
the Pabst plant Tbe Are Light Company is 
ca) itu'ized for $100,000 and its service isconfined 
to residences and business es ablishments.—The 
Calnmet Club gave a trolley party here on the 
night of t e 15th, and caused as much excitement 
an i enthusia :m as the Greatest Show on Earth” 
ever did by its flaming pageants, There were 
ten trolley cars in the procession carrying 400 
persons inc uding a band of mus ce, and the 
streets through which Brey passed were made 
radiant by incandesent lights and crimson fires. 
After the trolley rid», which occupied about two 
hours, lunch was served at the clubhouse and 
this was followed by a dance. 


The Mosher Steam Separator. 


In the Mosher Steam Separator, illustrated in the ac- 
companying cut „ it will be observed that the utilization 
of centrifugal force is the principle of operation, acknowl- 
edged to be the only successful meti.od of separation. The 
construction of the Separator is extremely sim;le. The 
steam conduit consists of a slightly enlarged section of 
the main steam pipe in which is located a worm or twisted 
plate. The wall of this conduit is of spiral form with one 
lip below the other, thus forming a slot through which all 
moisture is thrown to the collecting chamber below. 
Thus the steam is acted on many times in its passage 
around the twisted plate, and the heavier particles being 
thrown outwardly by centrifug.l force are shaved off and 
deposited in the isolated chamber below from which i 
may be returned to the boiler. 

The Separator is also made with small collecting cham- 
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Fic. 2.— MOSHER SEPARATOR APPLIFD INSIDE OF POILER’ 


ber, rendering it more compact and adapted to places 
where other styles would be excluded on account of lim- 
ited space. This style is peculiarly adapted to the extrac- 
tion of oil from exhaust steam, rendering a considerable 
saving in oil and preventing destruction of roofs; on ex- 
haust pipes when steam is used for heating purposes, to 
keep pipes and radiators from becoming clogged with oil: 
bel ween cylinders of compound engines to extract water 
of condensation; between low pressure cylinder and con- 
denser to avoid the clogging up of condenser by oil from 
cylinders; also in ice and refrigeration plants to extract 
the oil from ammonia gas, thus providing against the 
pipes becoming coated on the inside by oil. In the last- 
named capacity the Mosher Separator isthe only device 
that hassucces fully accomplished thisextremely dificult 
problem of separation. H 

Many boilers are subject to \lolent primirg or foaming 
during which a considerable amount of water is carried 
out of the boiler. In such cases the trouble may be en- 
tirely avoided by the introduction of a Mosher Separator 
inside the boiler, as shown in Fig. 2. The Separator, 
which by reason of its small size may be introduced 
through the ordinary manhole and connected between 
throttle and a perforated dry pipe, wil prevent any pos- 
sibility of wet steam leaving the boller due to primage 
and therefore furnish dry steam at all times regardless of 
how severe the boiler may foam“ or prime.” 

The Mosher Separator is bullt in sizes from one and one- 
half inches to any sizerequired. Separators are tested 
for 200 pounds working pressure per square inch. These 
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re built by Charles D. Mosher, 1 Broadway. 
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rho will be pleased to send his “ Treatise on 
Parator ” to all who desire it. 


Large Sales of Beacon Lamps. 
n Lamp Company has closed a contract with 
lectric Light Company for 9,000 lamps, to be 
eek in the Knight Templar decorations in 
80 for 1.000 special lamps for Keith’s Theater 
purpose. Another goed award is a Govern- 
>L for 10.600 lamps to be used at the Boston 


Westinghouse Engine Sales. 


house Machine Company reports business 
© Outicok very. fattaring. Orders for Com- 
©s the past month include one 260 h. p. to 
Manufacturing Company, Taunton, Mass.; 
and one 125 h p. to American Hydraulic 
Many. Kast Douglas, Mess ; one 80 h. p. and 

to Sioux Consolidated Mining Company, 
tah; one 0h p. to Wendell & Gmith, Over- 
WoO 80 h. p. to Upper Peninsula Hospital for 
Newherry, Mich,; four 20 h. p. to United 
A Building. Washington, D. C.; one 250 k. p. 
ue Electric Light Company, Connellsville, 
2. P. to Belvidere (IIl.) Eiectric ( ompany ; 
. to Carnegie Library Building, Pitteburg, 
1. P. to Hackensack (N. J.) Gas and Electric 
ae 800 h. p. to Wilkinsburg (Pa) Electric 
ne 260 h. p. to Sing Sing (N. Y.) Electric Com- 
' h. p. to Gloversville (N. Y.) Electric Com- 
dition to the above, the increased number of 
-andard” and Junior” Automatic Engines 
smerad revival in all branches of manufactur- 


3ood Work Brings Good Prices. 


board of Ontonagon, Mich., has awarded the 
he constructlon and equipment of the vil- 
light plant to the Electrical Engineering 
Minneapolis, representing the Siemens & 
1c Com; any. The contractors are to furnish 
ected dynamo of 1,1, 0 igh 8 capacity and 
nps and 17 street Incandescent lamps of 82 
ts for 200 private residences forthe sum of 
rk to be completed by October 1. The bid 
8t, but the board took into consideration 
nd world-wide reputation of the manmfae- 
> Sanpertority Of the apparatus ead materials 
he gontract for the engine was ict to A. L. 
3pringGeld, il ioran idea' direct onnested 
. P. for 81, 429. 


HIT SCHEDULE FOR THE 
UNITED STATES. 


by the Washington Carbon Company.) 
AUd us r. 1895. 


LIIGAT. Date KExXTing. 
11.40 P. M. 2 4.00 4. M 
12.40 4. M 3 4.00 

1.40 ee 4 420 (25 
Jo light. 8 No light. 

as 7 40 

7 20 P. M 8 9.30 P. M 

7.80 he 9 9. E0 te 

7.0 “ 10 10.10 

7. 30 11 10.80 

7. 30 ‘ 12 11.00 

7. 830 18 11.80 

7. 30 18 12.20 A. M 

7. 90 16 1.(0 ~“ 

7. 90 17 1. 10 

7.20 =‘ 18 9. 10 

7. 30 “ 19 8.30 

7. 80 80 480 « 

7.20 oa Ri 4.80 66 

7.20 t 22 4.30 t 

7. 20 “ 28 1.90 

7.60 a 2 4.20 (Y3 

7o “ 25 490 

8. 000 26 1.30 

4.00 “ 27 1.80 
15. 40 28 4.30 
1 „40 ss 29 480 0 

00 30 4. 30 
11.0 81 4.80 « 


MERCIAL PARAGRAPHS. 


ıl Lead Company, 1 Broadway, New York, 
amphlet entitled ‘Concerning Babbit ank 
Metals,“ whieh the users of these metals wil] 
resting. 


- Conduft and Insulation Company of New 
e that they have secured the services of 
Noll, late of the firm of Noll & Sibley. mr. 
been well known in the electrical trade of 
y for the last fifteen years, will manage the 
4or Conduft, Motors, Dynamos, Fans. ete., 
yolitan district of the Interior Conduit and 


mpany. 


The Buena Vista Light and Power Company, Buena 
Vista, Va.—to manufacture ugut, power and heat. 
Capital stock, ess 000. Promoters: S. E. Kgoif, R. B. 
Embree, H N. Egoff, E. L. Embree, Buena Vista, va. 
Thos. Bohman, Philadelphia, Pa. 

The McGregor £ ectric Light and Power Company (in- 
corporated in Iowa), La Crosse, Wis.—to construct, main- 
tain and operate a plant for the generation and distribu- 
tion of elec'ric light, etc. Capital stock, $10/00. Promo- 
ters: Clark W. Thompson, H. W. Thompson, Charles F. 
Speed. 

The Texas Telephone and Telegraph Company, Galves- 
ton, Texas. Capital stock, 8100 000. Jneorporators : 
M. M. Levy, J. Lobet and 8. Blum. 

The Spirit Lake Telephone Company, 8 irit Lake, Ia.— 
to operate a telephone exchange. Capital s' ock, $10,000. 
W. W. Pritchard is president; L. H. Farnham, vice- 
president: H. E. St. Clair, secretary, and F. W. Barren, 
treast: er. f 

Tho American Signal and Power Company, Minneapolis, 
Minn.—to manufacture electrical and other instruments, 
devices, apparatus, appliances. novelties, etc. Capital 
stock, $100,000. Promoters: Henry B. Higgins, Charles 
M. Wilkinson, Charles J. Traxier, Minneapolis. 


Mineral Point Telephone Company, Mineral Point, Wis. 
Capital stock, $1,500. Incorjorators: N. H. Snow, W. R. 
Smith, Phil Allen, Jr., and others. 


The Richmond Standard Telephone Cempany, Rteb- 
moad, Va.—to promote, establish and maintein the busi- 
Bee Of a telephone company. Capital atock to be not less 
than $100,000, nor mo e than 8300. 000. 1 he following otf- 
Neers Rave been ele ted: Jahn C. Robert: on, ot Chaster- 
Seid County, president: R. H. Smith, of Richmond, secre- 
tary and treasurer. The above with the followiag orm 
the beard of direetors: A. B. Guigon and Thomas R. 
Marsh il, of Richmond; James F. Bradley, of Manchester, 
and George W. Cross, of New York. 


The Ohio Automatic Telephone and Switeh Company 
has filed artiq es of incorgoration. Thee mpany wiil be- 
gin business with a capital of 5280000, and will baye its 
start in Elizabeth, N. J., with an ofice in Cleveland. O. 
The incorporatorsa e Col. William K. Fogg and W.iMam 
8. Thyag, of Nee, N. J.; John W. Lovell, of New Kork, 
and Lewis H. Allen, of Now Rochelle, N. Y. 


The California Light and Fuel Company, Los Angeles, 
Cal.—to acquire, construct, lease, sell gas works, gas, 
elactric light, fuel and power work~, etc. Capital sto. k, 
83 0,00. Promoters: Thaddeus S. C. Lowe, Leon P. Lowe, 
H. C. Brown, all of Pasadena, Cal; G. W. Cochran, J. M.C. 
Marble, Los Angeles. 


The Portland and Westera Ratiway Company. Por isad, 
Ore —to build and construct namenens electric and cane 
Street railroads in tae emburbs of Portland aad Other 
Cities, and do numerous other things. C.pitel ataok, 
$25,000. Promoters: S. Z. Mitehell, W. F. Neison, Pred- 
erick V. Holman, all of Portland. 

A charter has been applied for by ander Of clédzens 
of Jefferson, Ga., who desire to be inmapporaied as the 
Jefferson Telephone and Telegraph Compay. They whl 
build a telephone system from Jeffe-sən to Harmony 
Grove, Athens, Winder, Mayesville, Peadergrass sad 
Hoschton. 

Articles of incorporation have been fisd for the Seug - 
tuck and Ganges Telephone Company, @aagaiuek, Mich. 
The incorporators are: E. E. Brunton, Fred Wade, H. M. 
Hutchins, Charles E. Bird and H. Bird, Jr. ‘Tee enpital 
Stock of the company is $10,000. It is proposed to build 
and operate ab ut one hundred miles of 1 ne, connecting 
some dozen or more towns. Wonk on the first seotéon, to 
extend from Holland to south Haven, has already beg: n. 


The Western Union Telephone Company, Chicago, IH. 
—to manufacture telephones and apparatus. Capital 
stock, $100.000. Incorporators: Arthur Dixon, W#ifred 
Massey and Samuel B. Foster. 


Artinies of incorporation of tke Standard Telephone 
Company, Lansing, la., have been fled at Waukon. The 
Capital stock is $25,000. The company intends to first 
build a local county system and then extend to Southern 
Minnesota points aad La ©. case, Wis. 


An appheation is to be made to the Governor of Pennsyl- 
vanta by M. R. Thomas, Robert Augustine, Dr. T. J. 
Jacobs, d. W. Umbei, Wm. A. Frey and others, for the 
Charter of the Somerfield Telephone Company, the lines 
of which will connect Petersburg, Somerfield, Yarneds- 
Ville, Confluence, Ursina, Listenburg and other tewns in 
Somerset County, a d Markieysburg, Uniontown and other 
towns in Fayette County, Pa. 


The Allegheny and Chartiers Railroad Company—to 
build an electric railway to connect Carnegie, Idiewmood, 
Crafton, Ingram, Sheraden and Hamer with Allegheny, 
Pa. Cuptial stock, $150,000. Directors : Geerge H. 
Browne, T. W. Seimen and W. D. Uptegnaff. 


The Franklin and Ofl City Rapid Transit Company, 
Venango County, Pa.—to operate an electric road between 
Franklin and Oil City. Oapital stock, $70,000. Witam J. 
Welsh, of Franklin, ts president of the company, and the 
principal stockholder ts Charles W. Mackey. 


— 


Capital stock, 018,0. 0. Incorporators: 
Daniel Gregg and Robert Holes. 

The Wooster, Medina and Cleveland Street Railway 
Company, Wooster, Ohto—to operate an electric refiway 
through counties of Wayne, Medina, Samait and Cuys. 
hoga, Ohio. Capital stock, 6:0, 000 Promoters: I. p 
Oblipger, F. H. Harding, J. R. Zimmerman, C. w. Keuke, 
A. Cunningham, C. V. Hard, W. J. Mullins, Chas. W. ran 
cett, A. D. Metz, A. M. Parish. 

Tbo international Electric Company, Et. Lonis, Moto 
manufacture incaadssceut, 
$.5,000. Promoters: J. M. 
Chandler, H. c. 
St. Charles, Mo. 


The Leroy Hydraalic Electric Company—10 manuta. 
ture end supply electricity in Leroy, N. Y. Capital stock, 
$65,000. Directors : Charles F. Prentice, D. Howard Pren. 
tice, Calvin N. Keeney, Jobn P. Sampaon and Wm. F. 
Huyek, of Leroy. 


ELECTRICAL PATENT RECORD. 


Lerrers Parent Issvep Avavst 20, 1895. 


— 


ELECTBIO BAILWAYS AND APPLIANCES. 


641,077. ‘Trodkey-Arm and Attachment Therefor. George 
M Newark. N. J.; Joseph Ayers 
si Pag Maag, i ennad, iied” 6.13 „ =e 
685. ectric Locomotive. Edwin H. Port , Radford, 
oP a= Pi J PEN 23, 1894. x 
4. utomatic afety Trolley. James B. Scranto : 
New Haven, Conn. Filed Mareh 10, ve. ’ 
$44,704. Troley-Arm and Wire-Pinder. Frederick W. 
Riess, Philadelph:a, Pa. Filed June 10, 189%. 
544,062. EKlectric-HKaliway. James F. McLaughlin, Phila- 
deiphia, Pa. Filed April 18, 1005. 
$46,863. Electric kallway. James F. McLaughlin, Phila. 
99 Iller 9 Biddi Chattanooga, T 
y. e a a, a, enn. 
Filed Feb. 2, 1895. 


DYNAMO ELEOTRIO MACHINERY. 


644,454. Plant for Generating Electricity. George R. 
Bowen, San Antonio, Tex., assignor of one-half to 
Wiliam Warren Gibbs, Philadelphia, Pa. Filed Feb. 


21, 1808. 

544,96. Dysanmemetric Governor. William N. Smith, 

Chicago, III. iea a: Sas 1894. 

54,749. Electric Mato enjamin P. Remy, Peru. Iod. 
Flad Nov. 24, . 804. 

544,768. Electric Elevator. Nils O. Li»dstrom, Union 
Course, assignor to the A. B. See Manufacturing 
Company, Br 9 N. Y. Fi.ed May 4. 1805. 

544,780. Electric 1 levator. John C. Winters, Mount 
Morris, N. Y. Filed Dec. 8, 1804. 

4,644. Cardon-Brush Holder for Dynamo-biectric Ma- 
chines. Alexander J. Churchward, Brooklyn, N. Y. 
l. ADA ine Pe at a Distance by Means of Ek c- 

ower by. 
ciety 1 F. McLaugain, Phiiadeiphia, Pa. Filed 
et B, : 

645 005. Muitipie Kiestric Cut aad Meabanism for 
Maintaining Game. Timothy K. Ames and Elbert A. 
Parker, Peterimeough, N. H. Filed Get. 10, 1 9. 


BAPTTERIMG. 


544%. 3. Geeondery Battery. Frank King, Londen, Sag- 
land. Filed April 5, . 


TELEPHONE AND FELEGEAPH APPARATUS, 


41,711. Telephone Switch aad System. nent C. Waeco. 
Meriden, Conn. Filed May 18, 3&5. K 

641,870. Ship's Telegraphic Johannes K. 
Adelsberg. Liverpool, Eagland, 


to the 
Walker’s Engine Speed Jadicater and eosdem- 
pany, Limited, Durban, Natal. Fed March 16, 10. 


644,890. Magneto-Electries] Telephone. Max Frank. 
"Munich, Germany. Filed dune 20, 1004. J 
644,901. Telephone-Exchaaşe spparetas. Joseph ! 


o’Conneil, Chica III, . N e 
ments, to the American Bell felephone Company, 
Boston, Mass. Filed April 29. 1893. 


SIGNALS AND SIGNALING APPARATUS. 


6:7. Automatic Bleetrical KallwayAignal. Charles 
MR Alsop, Middletown, Conn. Filed Oct. 22. D 
544 802. Rallway-S 1818 99 B. Vansize, New . 

N.Y. Fited July 18, 7806. ; 
544.937. Eleetrie Train-dignal. Francis C. E. von Stern 
berg. Brooklyn. N. Y. Filed April 13, 188. 


M SCELLANREOUS. 18 
Electrical y-Controlled Weighing Appere 4 


4,745. 
Lorenzo H. Nutting, Davenport, lowa. 


a Subways. 
. Mambole for Electrie-Cable or Other 
a er L. Ransome, Chicago, III. Fled Jan. U, 


1895. cintan 

8. Insulator for E:eetric or Other Wires. 

8 roat and Edward N. Tarr, Taunton, Mass. Filed 

1. Fler trie palten. 5977 H. Brady, New 

Britain, Conn. Filed „ 18: 5. Conductors. 

. tus for Insulating Electri al 

aaa re pownes, Providence, R. j. Filed 6, 
1895. 

544,868. ratus tor Training Horses or Other 115 
Albert H. Simpson, Leeds, England. Filed April ii 
1895 H New 


' Wiliam 
po N. T. aaf bor to the General Fire Extpguis)- 


"York, N. Y.. re 1555 
; ew York. Filed Aug. I. 
144,90 : ea at ere Reuben G. Ce Ips and Frank F 


è Bay, Mich. Filed Fe b 25, ; tor 
545, d. Riectrically- C ontrohed Windin Porra 
Time-Locks. Wiliam H. penn, ca 


ass., and 410 K hnedy 


assignors to sald Hollar. Filed 
545,021. > Electric Winder for Time- 1 
Hoar, #hiiadelpata. Pa: Georgo D n W. 
5 d OB U 
aid. Weaver and Kennedy assignors tO 


Filed April 17, 1888., 


Telephone Litigation. 


Text of Bill of Complaint in Boli vs, Nasional 
Telephone Manufacturing Company. 


The follow ng is the full text of the bill of 
complaint in the suit of the American Bell Tele- 


phone Company vs. the National Telepho 
: ne 
Manufacturing Company : 


I. 


5 5 Zune 4, 1977, harte Berliner, then of 
fore the original 5 S Of Columbia., being thereto- 
useful improvementa 1 rat inventor of certain new aua 
ki 5 n Obeetrio telephony (sometimes 
ma Poken of as the variable-pressure con- 
tact telephone or microphone), made application, in due 
form of law, to the Commissioner of Patents of the Une 
States forthe grant of a patent securing to him the en- 
clusive property in bis sata improvements, whieh had 
not been known or used by others in this country, nor 
5 or described in any printed pubnoation in this 
E oreign country before his invention thereef, and 
which had not been in public use or on gale for more than 
two years prior to his said application. And subsequent- 
ly, and before the grant of the patent herein sued on, the 
said Berliner, Dy an instrument in writing, duly assigned 
unto the American Bell Telephone Company the said in- 
vention and the said application, and the patent to be 
issued tbereon, which assignment was duly entered of 
record in tue Patent Omce before the grant of the patent 
herein sued on. 

2. Thereupon, after due proceedings in all respects ac- 
cording to the requisitions oftbe statutes in such case 
made and provided, letters patent of the United states 
numbered 463,569, dated the 17th day of November in the 
year 1491, signed by the Secretary of the Interior and 
counter: igned by the Commissioner of Patents, were is- 
sued under the seal of the Patent Office aud delivered 
unto the said American Bell Telephone Company, as 
assignee of said Emile Berliner: whereby was granted to 
it, its successors Or assigns, for the term of seventeen years 
from the said date of the same, the exclusive right to 
make, use and vend the said invention throughout the 
United States and the Territories thereof; as will more 
fully appear by the said patent, or by a copy of the san. e 
duly certified from the records of the Patent Office, and in 
this court to be produced. And your orator avers that it 
has given sufficient notice to the public that any article 
patented in and by s- id letters patent, and made or vended 
by your orator, is patented, either by xing thereon the 
word ** patented a together wiih the day and year the 
patent was granted, or, when from the character of the 
articie this could not be done, by Oxing to it, or to the 
package wherein one or more of them was enclosed, a 
la dei containing the like notice. 

8. Ever +ince the grant of said paient the sole and ex- 
olumve right to make, to sell, and to authorize others to 
use telephones embracing the invention of said pateat, 
has been and it still is invested in your orator, the Ameri- 
can Bell Telephone Company. The only rights pos- 
sessed by other persons thereunder have been losnses 
limited as to territory or Use, or both, to use telephones 
procured from your orator, the Am rican bell Telephone 
Company, upon payment of stated royalties 5 a 
the nature and duration of the use. By erg w 
the American Beil Telephone 5 Ra 5 
license es as aforesaid long have ve 0 i 55 
in the business of furnishing such telephones he 5 
lic within that terr. wor and are at all times ready 
furnish them to all persons upon the terms, condi ions 

uniformly established for all users. Extensive 
7 5 plants have been established dy them for that 


ringement of your orator's rights in 
3 . ae serious «nd irreparable 


injury and interference W 
ness interests so esta 


— 


II. 
speaking telephony was first 
3 ine Pens che spring ot 80 5 8 
’ te one 

ander Grabam V r speaking telephones 
dated March e use in the spring of ihe year 
of the magneto telephone invented ana 
said Bell by nis patents of March 7, 15.6, and 
patented DY Emile Berliner’s sald application of 
January 30, 1 0 > aed Dy a caveat fied by him in the 
June 9 on In April 14, 1877, whieh deser.bed the Inven- 

Paten rought. 
tion on which 5 it was publicly and gener- 
5. As early un tr ily to those interested in the art and 
ally known. pen pep ip connection with the American 
business of erie mpapy or its predecessors in interest, 
interes adversely to them, that Emile va 
ES anod that he was the true, frst and original in- 

liner e 


. 
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ventor of the vartabie-pressure contact telephone, that he 
had filed an apptication for a broad patent thereon, and 
that the Amertcan Belt Telephone Company or ite prede- 
cossors had Become the asstgnees and Owners of his said 
invention ard rights growing out of it or resting upon ff, 
ané were prosecuting hts application. In and before the 
year 1879 speaking trlephone transmitters embodying and 
known to embody that invention went into extenstve and 
general pudite and commerctal use throughout the United 
States and in other parte of the worid ; and the great su- 
pertority of transmitters which emb dfed this invention 
over those which did not embody it was known and 
recognized ; and at said time and ever s nee, it was known 
and recogn'zed that the patent sought for by the Ameri- 
can Beil Telephone Company, as assignee of Emile Ber- 
liner as aforesaid, if granted with the broad claims asked 
for, and which are contained in the patent as granted, 
would, so far as could be seen, if valid, practically control 
commercial telephony. The effect and importance of the 
patent so sought by the American Bell Telephone Com- 
pany, as assignee of Berifner, and on hiss id application, 
were thus generally and pubdneiy known and understood 
Doth to the officials of the Patent Office and to all persons 
interested in telephony, and to and by the general public, 
in 1880 and before. 


The invention of the speaking telephone and the prin- 
cipal forms of it, including the variable-pressure coutact 
telephone, were also the subject of much c n roversy 
both in public discuss ons, in the Patent Office, and in 
the courts. 

6 The controversy and litigation which thus began in 
the year 1878 or before, was of such a nature as to lead 
and induce all persons who had, who thought they had, or 
pretended to have, any claims or pretensions io De original 
inventors of theelectric speaking telephone or its prin- 
cipal members, including the microphone as one form of 
it, to make them publicly known and to assert them ; and 
to induce and lead persons interested adversely to the 
American Bell Telephone Company to search for publica- 
tions which, and for persons whose work, could be sup- 
posed to embody any early important inventions in te- 
lephony. Thus for many years before the issue of the Ber- 
liner patent in suit, in 1891, the history of the art and the 
work of all those by or on behalf of whom any preten- ions 
were made in respect of telephonic discoveries earlier than 
Berliner’s said caveat, had been thoroughly explored and 
studied by those whose interests were adverse to the 
American Bell Telephone Company. 

7. In the legul controversies which arose in the Patent 
Office and in the courts under the said Bell patents and 
otherwise, all the publications and alleged work of such 
persons were set up for judicial investigation, and such of 
them as were thought by their advocates to offer any pos- 
sibility uf success were made the subject of earnest and 
protracted litigation, so that the early history of speaking 
telephony and the scientific principles upon which that 
art dep: nds were litigiously and thoroughly investigated 
with great and extraordinary fulness. 


8. The persons and publications so investigated and 
considered, for the mest part claio ed and pretended, or it 
waon their behalf claimed and pretended, that their 
early instruments and thoge on which they relied were 
speaking microphones. And thus the decision of the 
Patent Office and the cou'ts in said controversies in- 
volved and adversely disposed of the pretensions of the 
alleged inveutors of the microphone other than Berliner, 
as, for example, the pretensions (f Dantel Drawbaugh, 
James W. McDonough, William L. Voelker, Philip Reis 
und others. The principal of these suits were before the 
Supreme Court of the United tates in 1877, and are re- 
ported in Vol. 126 of the United States Supreme Court re- 
ports, to which report, and the reports of the same cases 
in the various cir. ult courts, in this court to be produced, 
reference is hereby made for full rand greater certainty. 

9. Inthe year 1892, the attention of the Attorney-Gen- 
eral of the United States was specifically called to the im- 
portance and controlling effect of the variable. pressure 
telephone intention described and covered by the said 
Berliner patent 468. 69, and particuldrly by claims 1, 2, 4 
and 6 thereof, and it was alleged to him that the said 
patent, and especially said claims, granted to the Ameri- 
can Bell Telephone Company the sole and exclusive right 
to an invention which in tact and to law the whole people 
of the United States had aright freely to ute; and that, 
said patent was unlawful, iliegal and void. Thereupon, 
with the aid of special counst] and experts and persons 
skilled in the art, the Attorney-General andehis associates 
examined and caused to be examined the subject, and on 
February 9, 1898, filed a Dill in equity inthe name of the 
United States of America, in the Circuit Court of the 
United States for the First Circuit, in the District of 
Massachusetts, against the American Bell Telephone 
Company and Emile Berliner. In and by sald bill he al- 
leged that the said patent was an illegal grant: that it 
was void: that it unlawfully abridged the rights of the 
citizens of the United States ; that it ought of rightto be 
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annulled; and he prayed the Court to repeal and cancel 
the same, in whole or in part. 

10. In and by said bf he averred that the American 
Bet! Telephone Company gave out and claimed that the 
exclusive right vested fm it by said patent, if valid, woutd 
secure to it the practical control of commercial telephony 
in the United States. He also in sai bfil described the 
invention in question as operating upon the prinetpte of 
variations of pressure between electrodes in constant 
contact, and averred that the said patent, particulariy by 
the said claims, which he styled broad claims,” covered 
“the feature of constant contact during opcration De- 
tween the electrodes.” He satd of it that the feature of 
eonstant contact between the electrodes in a telephonic 
transmitter proved immediately, upon the practical in- 
troduction of the art of telephony, to be of great value ; 
that so far as is now known, while other forms of trans- 
mitter are practicable for use on very short lines, ths 
constant contact transmitter, or microphone, as it 18 
sometimes catled, is the onty instrument capabte of suc- 
cessful use in the transmiesion of articulate speech by 
el ctricity over such distances and in such situations as 
those for which the telephone is practically most useful 
and has hitherto been chiefly used.” 

11. It farther appeared, partly from said bill and more’ 
fully from the testimony on both sides, that the transmit- 
ters so referred to as the successful and usual transmit- 
ters in commercial use, were chiefly or entirely of the 
forms, styles and specific structures known as the 
u Blake or stngte-contact microphone, in which the con- 
tact ts composed of two electrodes; and the multiple con- 
tact transmitter, in which carbon powder is employed to 
produce a multitude of contacts as in some forms of the 
Edison “ style in public use in 1878, and with the powder 
in a granular form in the Hunnings” or Long Dis- 
tance” style, the latter of which was at and before the 
dung of the Attorney-General's Dill in uptversal use by 
the American Bell Telephone Company for the transmis- 
sion of speech over long distances. Thereupon the At- 
torney-General’s Dill averred that the Dread claims of 
said patent 468,560 cover in their spe every form of 00m- 
stant contact telephonie transmitter which it is possible 
to make.” 

12. Among the alleged reasons for the alleged invalidity 
of the patent the saki bill averred that Berliner had 
never made the invention therein described and claimed 
by said broad claims; that if he had made it, he was not 
the first to make it; that neither the instruments of the 
appiication nor of the patent were operative for the pur- 
poses set forth, or for any usefal purpose; that the dèe- 
scrip'ion in the application was insufficient: that the 
description in the patent was irsuMctent; that the right 
to a patent had been abandoned and lost: and that the 
proceedings in the Patent Office, and the conduct, both of 
Berliner and the Bell Co., relative thereto, were of such a 
oharacter, partieulariy as regards the length of pendency 
of the application and the making of amendments there- 
to, that the Commissioner had no right to issue the 
patent and should not have done 80, and that the grant of 
it was an illegal, unlawful and void grant. And he also 
alleged that the patent 238.90, issued on November 2, 
1880, to Emile Berliner, and by him assigned to the 
American Bell ‘'elephone Company. was in fact and in 
law a patent for the same invention as that for which the 
patent in suit 466,508 was issued, and exhausted the 
power of the Commissioner and made the patent 468,569 
here in suit unlawful and void. 


13. For all which and other reasons more fully set out in 
sald bill a copy of which is here in court to be produced, 
he pr yed for a repeal of the sald patent 468,569 in whole 
or in part. 

14. To said bill the American Bell Telephone Company 
and Emile Berliner duly filed answers declaring the scope 
of the said Berliner patent to be as in said d ll was 
alleged, denying the alleged Invalidity of the patent and 
the allegations set forth as the grounds thereof, and 
asserting that Berliner was in fact and in law the true, 
first and original inventor of said invention, and that the 
patent was a goca aid valid grant in the hands of the 
American Bell Telephone Company aid ought to be 
respected as such. 

16. Thereupon evidence was taken at length on both 
sides and the case was argued and was finally decided 
against the United States and in favor of the American 
Bell Telephone Company and Emile Berliner by the Circuit 
Court of Appeals of the United tates for the first circuit, 
by a decision on the merits, made on May 18, 895, direct- 
ing that the bill be dismissed ; us will more fully appear 
from the opinion of said court bearing thut date, here in 
court to be produced. 

16. It is a fact anu it also ape red by the record tn satd 
suit that the attorney-general or his representatives 
were, when sald bill u as flied und before the evidence was 
concluded, fully aware of all the grounds of attack against 
satd patent which in thecourse of many years of conflict 
have ever been sertously suggested, and with the preten- 
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sions of all those who have ever been suggested or 
alleged as having invented the variable-presau: e speaking 
telephone prior to Berliner. They duly investigated the 
Same, and such of them as were not specifically alleged in 
said bill nor aitempted to be proved in the evidence were 
80 Omitted because upon investigation it was believed, 
concluded and judged by him or his representatives in the 
Case, in the exercise of their official functions and under 
their oficial responsibil.ty, th t the same were false and 
unfounded and not worthy of jurther attention. 

17. In said suit (among other matters) it appeared and 

was either expressly found by the court or admitted by 
the atltorney-general's special counsel at the argument to 
be matter too clea. ly proved to be capab eof dispute, that 
Berliner made the invention in controversy before he 
filed his applica ton; that he was the first to make il; 
tha the d scription io his original application and the 
deecription in tie patent were, each of them, sufMictent 
DOi h as regards the siructure ald the operaticu cf the 
variable-pressure telephone; that the American Bell 
Telephone Company and Berliner were lacking in no duly 
and guilty of no fault in the prusecution of the application; 
that the invention ot the contact transmitter and the 
invention of the contact receiver were two inventions 
each capable of supporiing a patent; and that said patent 
either in whole or in part ought not to be cancelled or 
repealed. 

18. It also appeared a d was found by the Court that the 
Question of the effect of patent 38.809 on patent 463,: 69 
(the patent in suit) was duly, carefully and elaborately 
considered by the proper superior officers of the Patent 
Office, and that, after argument pro and con it wus by 
them adjudged tbat the patent 23:,969 did Lot des roy or 
impair the right to the patent 4038, 509 here in suit. 

19. And so the complainant says that the Berliner patent 
here in suit is and must be taken to be, for the purposes 
of a preliminary injunction and for a.l other purposes, a 
patent the validity of which has been sustained upon a 
full judi. ial investigation of its merits. 


III. 


20. It is a fact, and is stated in the attorLey-general’s 
said bill. that down to the date of the filing of said bill no 
electric speaking telephones of any kind had been used to 
any considerable extent by any erson in the United 
States except under license from the American Bell Tele- 
phone Company and its predecessors 11. Inte rest, because 
all other users bad been enjoined by the courts in suits 
brought under the two Bell patents, herel: before men- 
tioned, both of which were in force atthat date. Subse- 
quently to the expiration of said Bell patents, the defende 
ants herein jointly made, used, offered for sale and sold to 
others for use variable-pressure constant contact tele- 
phone transmitters, embodying the invention, the sole 
and exclusive use of which was granted tothe American 
Bell Telephone Company by the Berliner patent 463,569 
here in suit. They did this, knowing the existence and 
tne said sco © of the said Berliner patent, ana the pen- 
dency of the at torne,) -genera.’s sald suit, but asserting to 
their customers that the, believed that no suit would be 
brought by the American Bell Telephone Company on the 
Berliner patent until there had been a decision in the 
attorney-general's suit, and that, in their opinion, the 
attorney-geveral’s suil would result in the defeat of the 
Berliner patent. 

21. But since the decision of said suit as aforesaid they 
still continue to make, use and sell to others to be used 
such transmitters as aforesaid, ialsely giving out and pre- 
tending that the result of said suit decides nothing, and 
asserting that they will not respect said patent and that 
it ought not to be respected. 

32. The defendants, well knowing the premises, but de- 
signing anda contriving to injure your orator and to 
deprive your orator of the benefits and advantages arising 
and accruing from the exciusive possession, exercise and 
control of the invention and improvements patented in 
and by the patent No. 468.509. t which your orator has 
been and is justly and lawfully entitled, have jointly, 
bout the conse:.t and against the will aud protest of 
your orator, within this district and elsewhere within the 
Unitea states, since the seventeenth day of Ni vember, 
18/1, unla w fully and wrongfully used and furnished to 
oth. rs for use, andu caused to be used and to be furnished 
to others fo: use, electric speaking telephones, each of 
which embraces and embodies the inventions and im- 
provements or substa:.tial ard material purts thereof 
described apd claimed in the said Berliner patent No. 463,- 
569, and particularly those cluimed in each of the : laims 
desig nated 1, 2. 3, 6, respectively, in the specification of 
that patent: aud still are using and furnishing to others 

r use such electric speak lug telephones, and are causing 
10 me to be used and to be furnished to other: for use, 
oe ao and infringement of your orator's exclusive 
in vio in the premises, and threaien and offer to the pub- 
rich continue 80 to do; but precisely how long the de- 
uc tO es have used or furnished to others for use such 
5 telephone, or caused the same to be used or 
oe d to others fer use, or what number of said in- 
turn mee electric speaking ‘elephones the defend: nts have 
fring)! a or furnished to others for use. or cau ed to be used 
= rurnished to others for use, your orators are ignorant 
Te ant of a discovery, and pray that the defendants be 
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required to disclose and set forth these matters in their 
answer hereto. 

28. Your orator further shows that the telephones so 
made and sold by the defendants in violation of your 
orator’s rights ip the premises, are sold by the m to go in- 
to all parts of the United States, and into the territory of 
several and of all of your orator’s licensees; that they ar. 
small insti uments and easily used in private, usually only 
a few dy one person, und easily transferred from one 
person tO another; that unless the defendants shall be 
enjoined from further infringements it will be exceedingly 
difficult and practically impossib. e for your orator to pre- 
vent their infri: gi g use; and. further, infringements by 
the defen: ants will irreparably damage ard injure your 
oratur, and depreciate or destroy the value of the ex- 
clusive franchise to which your orator is entitled under 
the patent aforesaid, and will grievously tnjuie both your 
orator and its licensee in the.r staid business and will 
depri\e each of them of benefits and advantages for the 
loss of which there exists no ade quale legal remedy. 

24. Your orator further shows that, in addi ion io the 
rellef herein sought agalnst the defendants, they are like- 
wise entitied to restrain each and every user of any 
infringing telephone or telephones which have been or 
shall be furnished or disposed of by the defendants in vio- 
lation of your orator’s exclusive rights in the premises, 
and to recover and collect {rom each user thereof a suita- 
ble sum of money, as and for damages and profits in con- 
sequence and giowing out of sucu use; aud your o ator, 
notwithstanding any proc cedings in this cause, does not 
waive any rights or remed.es which it may have against 
each and every person who has or rhall have used any of 
the said infringing telephones, but wholly i.sists upon its 
said rights and remedies, aud avers and asserts thut it 
intends to pursue and enforce the same against every such 
user; but your oratcr further av rs that the di fendants 
are also liable to pay to your or. tor other sun s of money 
as and for profits by them actually realized, and as and 
for damages by them directly caused to your orator by 
reason of thei: said infringements and unlawful acts. 

25. The principal and substantially the entire business 
of the defendant corporation since March 7, 18. 8, has l een 
the manufacture and sale of telephones which embody the 
said Berliner invention patented by the patent in suit, and 
it is pecuni rily irresponsible aud una bie to respcnd toa 
decree for damages in favor of the complainant in this 
suit. 
` During all the time of the infringements he. ein com- 
plained of, the defendant Emery has been and now Is the 
president und u director of said company, and the defend- 
ant Lentherb e has been and now is the treasurer and a 
director of said comp uy, and the said two defenuants 
during all said time have been and now constitute a 
majority of the directors of sald co: porati(n ard have 
been and are its managing and contro ling officers; said 
Roberts has also been and is a director thereof. Said 
Boardman has been and now is the ‘‘ electrician” of said 
company, and has personally devised some of the details 
of said iniringing instruments, and bas personally con- 
structed them or supervised end directed their con- 
struction. 

Each of them is also largely interested in the infringing 
business carried on by said National Telephone Manu- 
facturin . Corporation, andin the profits thereof, and has 
personally and actively committed, Caused, promoted, 
maintained and participated in the sald infringements 
upon the exclusive rights secured to your orator by said 
Berliner patent as aforesaid, and has shared and intended 
to share in the profits and benefits arising and accruing 
therefrom. 


Iv. 


26. To the end, therefore, that the defendants may, if 
they can, show why your orator should not have the relief 
herein prayed, and may, according to their best and 
utmost knowledge, rememb: ance, information and beli f, 
but not under oath, which is hereby expressly waived, 
full, true, direct and perfect answer make to the matters 
hereinbefore stated and charged, and more especially may 
answer, discover, and set fi. rth whether during any and 
what period of time, and whether within this district or 
elsewhere, and when and where (the) or either of them 
used the said improvements or eithe. of them, and how 
the said t: lephones made oi used or sı ld by them and the 
several paits of the same are constructed and used. 

And that the defendants may be decreed to account for 
aod pay over to your orator all such gains aad profits as 
have, and shall have, resulted and acerued io them from 
the said unlawful using or furnishing to others for use of 
electric speaking telephones embracing or embodying the 
invention and improvements or any material and sub- 
stantial part thereof, set forth and claimed in sala patent 
No. 468,569; and that, in addition to the suid profits to be 
80 accounted for, the defeudants may also be decreed to 
pay your orator the damages which your orator has sus- 
ta.ned by reason of the sald violation and infringement of 
its exclusive rights aforesaid, aud which this Honorable 
Court may assess or cause io be assessed, together with 
such increase thereof as your Honor» may see fit to 
adjudge. 

And that the defendants, their attorneys, agents, work- 
men, servants and confederates may be perpetually 
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enjoined and restrained by the decree of 

Court from directly or indirectly making, a 0 0 
ing to others for use, or selling any electric speaking tele. 
phones or te‘ephonic apparatus whatsoever ep 

and embodying the invention and improvements, or any 
material and substantial part thereof, set forth and 
claimed in said patent No. 468,569. 

And that the defenda ts may likewise be restrained and 
enjoined to the same effect whi e this cause 18 proceeding 
to final order and decree. 

And that the defeidants may be further decreed to pay 
the costs of this suit. 

And that your orator may have such other relief as the 
equity of this case msy iequire, and as your Honor may 
deem to be just and right. 

27. May it please your Honors to grant unto your orator 
a writ of injunction conformable to the prayer of this bil, 
and an injunction pendente lite to the same effect, until 
further order. and also a writ of subpwna directed to the 
said defendants, the National Telephone Manufacturing 
Co. pany, at Boston, Massachusetts, James D. Lea: her- 
bee, of South Braintree, Massachusetts, Wocdward Emery, 
of Cambridge, Mussachusetts, Stillman K. Robe its, of 
Malden, Massachusetts, and Arthur F. Boardman, of Som- 
erville, Massachusetts, commanding them and each of 
them to appear and answer unto this bili of complaint, 
and to do and to receive what to your Honors shall seem 
meet in the premises. 


THE AMERICAN BELL TELEPHONE COMPANY, 
By JohN E. HUDSON, President. 


James J. Storrow; Fish, Richardson & Storrow, Sollel. 
tors and of Counsel for Complainant. 


The Citizens’ Telephone and Electric Company, recently 
organized at Hoboken, N. J., with William H. Elis presi- 
dent, John Ryan secretary, has applied for permission to 
construct subways and conduits In certain streets. If the 
franchise is granted, the company will reduce telephone 
rates to less than one-half the present charges. 


A telephone line is being put up between Atlanta ard 
Rome,Ga., which when completed will connect that city 
with nearly all the large cities in that State, among them 
Macon, Columbus and Augusta. ‘Ihe line will be com- 
pleted by September 1. lı is probable that it whl de ex- 
tended to Chattancoga very soon. 

The Pennsylvania ‘Telephone Company has been 
granted a franchise at West Bethlehem, Pa., conditioned 
upon the maintenance by the company of a fire aarm 
system and free telepLones for the borough's use. 


The Spartanburg Telephone Company, & local company 
which has been organized at >partanburg,§8. C., to com- 
pete with the Bell Compan), is now arranging to pul up 
poles and wires, The capital stock 18 placed at $10,000. 
The company has already secured 165 subscribers on 
five-year contracts. 


The Central Bell Company has been notified to remove 
its telephones from the county offices in Toledo, Ohio. 4 
contract has been made with the Harrison Company for 
local exchange service. 

State Senator Rourke, of Rawson County, N. D., 18 In. 
terested in the proposed constructon of a telephone Une 
from Lisbon to Fargo, that State, to make connection 
with the Fargo and Grand Kapids line of the Nerth, 
western Telephone Exchange. 


The Rahway Telephone Company, lately granted fran · 
chise at Norfolk, Va., is canvassing for gubecribers. 


or a telephone 


Fred Kraus, of Milwaukee, has asked f 
franchise at Menasha, W18. 


The Southern New England Telephone Company 1 
applied for underground privileges at Willimantic, Conn. 


D 
A telephone line is to be constructed between Morriso 


and Sterling, Ill. 
Wis., and 


The telephone line between Galesville, 1 


Winona, Minn., will be extended to Ettrick, 


early date. , 
Fairfield and Mount Erle. Ill., are to be connected by 


new telephone line eighteen miles long. 
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Underground rights have been ganei Z the Sou 
eastern Telephone Company at Brockton, 


mpany, 131 Liberty 
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street, NewYork, has closed contrac 
week for upwards of 400 telephones. 


k of $10,000 18 belog or- 
1 a telephone exchange 
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A company with a capital stoc 
ganized at Scrauton Pa., to instal 
system in that city. P 
nas applied for a telephone 1 
offering to bulli Uo ait 4 
duit system in a restricted district ; to pay 15 ae 
his gross receipt: to city annually and aa pee 
city departments fifty telephones free 0 


the life of his franchise. 
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The Telephone 


NEW YORK, SEPTEMBER 4, 1895. 


EDITORIAL NOTES. 


There are still teft in this trade a large number of men 
who have entored into it for their life work. They may 
be disheartened, but they have not given ap. It is for 
them that we write. To them we present our argu- 
mont, and te them we must all look for the re-establish- 
ment of business principles, the reintercement of the 
doctrines of common sense. 

It is for these mon to consider just why wrong has 
temporarily triamphed over right, why it was possibile 
for the tricksters and adventurers to bring the industry 
te its present condition. 

And when these questions receive careful thought the 
only answer possible is that the electrical press has not 
done its duty. 

iM the ** Blectrical Eagineer,’’ the ‘* Electrical World.“ 
the ‘‘Biectrical Review’’ and the ‘‘Western Elec- 
triclan had faithfully done their duty by the trade 
they claim te represent, whose best interests they claim 
to guard, the present situation would never have con- 
fronted ua. ELECTRICITY,’’ June 8. 1898. 


The Problem Our esteemed con- 
of the Brake temporary, the Amer- 

Upon the Trolley Car. ican Machinist, in re- 
ply to an editorial in a recent issue of this paper, 
says that the question at issue is not whether the 
electrical journals have published anything on 
“ brakes,” but the perplexing problem of how 
to operate the brake upon the electric car so that 
an electrically propelled ear shall be as safe as 
any other so faras the stopping of it is con- 
cerned.” It would be a great relief to 
our minds, and a great assurance of safety to the 
general public, if any one would assert and 
prove that it is not true, as we asserted, that an 
electrically driven car upon a street railway, a 
trolley car. either an overhead trolley or an un- 
derground trolley, and especially and for an ad- 
ditional reason, a car operated by a storage bat- 
tery, cannot eiiher of them, with safety to itself, 
be stopped as quickly as any other car of the 
same capacity, and running at the same speed.” 
The burden of our contemporary’s argument 
seems to be that the brake on an electric car is 
purposely made slow to avoid injury to the oar; 
and after making the assertion that it is, asks us 
to disprove the assertion. This is indeed beg- 
ging the question, for the burden of proof oer- 
tainly lies with the ‘‘allegator.” It has never oc- 
curred to us, nor do we believe that it has ever 
occurred to any of the manufacturers of electric 
cars, that the brakes were made slow-acting to 
save the machinery of the cars, Such an idea is 
to us absurd in the extreme, and if the American 
Machinist has any valid reason for thinking that 
this is true it seems to us high time that it should 
declare its reasons. They are necessarily some. 
what slow of action for the same reason that the 
old hand brakes on the steam roads were and are 
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slow acting — solely and simply because they are 
hand brakes, and not for the purpose of saving 
the machinery. The air brake has largely sup- 
planted the hand brake on steam roads, and was 
also employed on the Intramural, but has not 
found favor on street cars, either cable or elec- 
tric, for various reasons—but the one suggested 
is certainly not one of them. 


One of the chief virtues of the air brake is that 
it ean be applied almost simultaneously to all the 
wheels of along train. Where there are but four 
wheels, as in the ordinary street car, and these 
can be braked simultaneously from one point, the 
requirements are fairly well met by the present 
hand brake. Not very long ago a paper was read 
by Mr. Elmer Sperry before the Institate on an 
electric brake. This and other electric brakes have 
been assiduously exploit d in the market but 
have failed of general favor—not so much be- 
o use they failed to accomplish what was claimed 
for them as because there has not yet arisen any 


` apparent need for them. We believe that it has 


been very fairly demonstrated thata four-wheeled 
car, for instance, can be brought toa s‘andstill 
within a space so short by the hand brake that 
neither the air brake nor theelectric brake could 
do much better. and that the difference in favor 
of the two latter is more than sounterbalanced 
by certain disadvantages inherent in them. A 
cable car is by no means as heavy as a motor car, 
nor is there a cable line anywhere in the country 
ranning at as great a speed as electric cars are 
habitually driven. We think also that there is 
no question at all but that an electric car, not- 
withstanding its greater weight, can be stopped 
more quickly than can a cable car, and that all 
it requires with its present braking facilities is 
that those facilities should be applied intelli- 
gently. A cable car cannot back ‘out, nor rely 
upon anything to stop its course but the adhe- 
sion of the wheels on the track. With the elec- 
tric car as with the steam locomotive the wheels 
may be reversed as soon as the speed is reduced 
so that this may be done without skidding. The 
storage battery car is more difficult to stop than 
the trolley if both are at the same speed, simply 
because the storage battery car weighs just 
about twice as much as the heaviest eable car. 
The greatest trouble, in our opinion, with the 
braking facilities of our electric cars is that the 
motorman has too much to do already. He has 
the controlling lever in one hand, the brake 
lever iu the other, a reversing switch, which we 
suppose he is expected to control with his teeth 
while he blows a whistle with his mouth, a bell 
push to occupy one of his feet and the pawl on 
the brake ratchet which his other foot is in, 
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operated somehow. There is a canopy switch 
also which, if he be very tall and sprightly, he 
might work with the top of his head. Now, sup- 
posing we add an emergency brake or two, as 
the American Machinist would have us do, 
thatzwould have to be controlled in the same 
way that the one-armed fifer held his fife while 
passing his hat for alms, and this, we think, 
would not be an effective method of control. 
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Grand High among the forest- 
Transmission Scheme crowned hills of western 
at Goose Pond. Massachusetts lies a 
pretty sheet of water of about 250 acres area, 
bearing the romantic appellation of Goose Pond. 
It feeds a little trout-stream which tumbles 
somewhat precipitately over a stony bed for a 
distance of three or four miles, and finds its way 
into the Housatonic in the town of Lee, furnish. 
ing along its course somewhat uncertain water 
power to half-a-dozen small manufacturing es- 
tablishments. A few days since the local news- 
paper of the vicinity came out with startling 
headlines, followed by a column article contain- 
ing many interesting particulars respecting ‘‘a 
great scheme” which was on foot for developing 
the almost limitless resources of Goose Pond in 
the way of power, to be distributed by electric 
motors to the manufacturers of Lee. ‘The 
plan,” says the local reporter, ‘‘was suggested 
by a Mr. Upton, who was here in the interest of 
the Standard Thermometer Company which 
manufactures aro lamps. In conversation with 
the manufacturers on the Goose Pond stream he 
suggested the advantages of the above plan.” 
The water, we are told, is to be carried three 
miles in a pipe and then delivered through an 
inch-and-a-half nozzle to a 15-inch Pelton wheel, 
under a head of 600 feet, ‘‘furnishing at a low 
estimate 2,000 horse power night and day during 
the entire year.” Mr. Upton estimates that a 
plant of 2,000 horse power capacity might be 
furnished for about $75,000, or of half that power 
for $50,000, and that it could be operated at an 
expense of about $10,000 per annun, including 
fixed charges. As steam power is estimated to 
be worth $40 per horse power per year in Lee, 
«it can easily be seen,” says the reporter, that 
the seheme, if successfully carried out, would 
prove enormously profitable” —possibly as profit- 
able as the local electric light plant established 
by the Thomson-Houston Company, respecting 
which ELEOrRTorrr gave some interesting statis- 
tics a few weeks since. To those who know 
what has been accomplished in harnessing the 
mighty forces of Niagara, and what science is 
doing in other directions,” continues the re- 
porter, this can hardly appear inoredible. 
If the statements above can be relied upon, and 
they undoubtedly can, as Mr. Upton is thorough- 
ly conversant with the subject, there is certainly 
no apperent reason why the plan cannot be 
carried out.” 

Some account of this project having been pub- 
lished in the Springfield Republican, Mr. F. L. 
Pope, who appears to be familiar with the topog- 
raphy of the Goose Pond district, in a letter to 
that journal calls attention to the fact that the 
water-shed of Goose Pond has an area of only 
some four square miles, and says that if all the 
water that falls on that area during the year 
stored and utilized (a thing which is 
probably impracticable), the utmost amount that 
could be utilized for consumption in a dry year 
would be about 261 horse power, instead of the 
2.000 reported to have been figured out by Mr. 
Upton. The manufacturers of Lee, it appears, 
have held a meeting and have appointed a com- 
mittee to consider the matter. They had better 
go slow; if they should decide to invest $75,000 


were 
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could only get 261 horse power, they might, after 
due consideration, be disposed to think that the 
time-honored appellation of their storage reser- 
voir had not been bestowed wholly without pro- 
phetio significance. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


Lost, Strayed, Stolen or Skedaddled—A 
Street Railway Company. 


While in the Northwest recently, a member of 
the staff of Exzorricrry made some effort to find 
the St. Cloud Street Car Company, but learned 
at once that the search was not likely to be suc- 
cessful, as several other interested parties have 
been looking for it since January last. The 
affairs of this company were recently reviewed in 


Exeoctrriciry. There was $100,000 stock and 


$100,000 bonds issued, but out of the proceeds no 
power house was provided, the power having 
been rented from the local lighting company. 
One of the stockholders of the latter company, a 
substantial citizen of St. Paul, Chas. S. Benson, 


has been manager of the street railway property, 


being engaged by Mr. Byllesby. The street 
railway company now owes the lighting company 
upwards of $4,000 fur power. In January of 
this year, when the General Electric interests fled 
from St. Paul in the night, Mr. Benson was told 
to apply the receipts to operating expenses, and 
to go ahead and run the system, as there was no 
one to remit to. The receipts have been just 
about enough to pay the wages account. In 
June the main part of the property of the com- 
pany, located in St. Cloud, Stearns Co., was sold 
for taxes, and was purchased by interests friend- 
ly to Benson. A director of the lighting com- 
pany has visited the East, and been informed by 
Messrs. Coffin, Byllesby, Levis and others that 
they do not know who owns the stock of the 
company. This stock was all issued originally 
to the Northwest General Electric Company. 
Early this month the St. Paul Title Insurance 
and Trust Company, as trustee of the bonds, 
applied for a receiver, and asked that Mr. A. S. 
Huey be appointed. They refused to give ap 
the names of the owners of the bonds. Mr. 
Huey, beingan employee of the General Electric 
Company, was not acceptable to the lighting 
company in St. Cloud. They, therefore, asked 
the Court to appoint Mr. E. E. Olarke, Assistant 
Cashier of the First Nationa] Bank of St. Cloud. 
The Court granted their request on August 9. 
So far Mr. Clarke bas received nothing, and it is 
doubtful if he ever will. The lightiug company 
refused to turn over the property until their 
claim is paid, and the man who bought it in for 
taxes also thinks he has a pretty good claim on 
it, but either of these parties would willingly 
give up the system if they could get their pay. 
In fact, if they do not find the owners, they are 
likely to run the cars into the river and sell the 
track as junk, because the ownership of the sys- 
tem, if it also entails the expense of operation, 
would bea positive misfortune to anyone. The 
company owns six cars, three of which ate sick. 
If this notice shall attract the attention of the 
actual owners of the system, we hope they will 
come forward and claim their property. 
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Tue Fort Clark Street Railway (Peoria, III.) 
Company’s property has just been sold by the 
receiver to the Central Railway Company of the 
same place. The city of Peoria has a population 
of 41,024. The aggregate capitalization of the 
two systems was $1,550,000, as against $615,000, 
the limit allowable according to the ordinary 
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tended to control and a sand valve thot must be in a transmission plant and then find that they rules of hones 


ty. The Ft. Clark 

entirely a General Electrio ae 
was an authorized issue of $500,000 stock, of 
which $177,760 is held by the Genen! Elo: 
Company as an asset. Of the $250,000 bonds 
$50,000 were turned over to the Street Railway 
and Illuminating Properties and the remainder 
sold to other investors. 


& X N 
Financial News. 


The Electrical World sustains the reputation 
it has made in discussing electrical finances from 
week to week. A few months ago, it will be re. 
membered, the World announced in behalf of 
its master, the General Electric Company, that 
the loss of the Edison feeder and main patent 
was offset by a great victory over the Universa] 
Electric Company of Cleveland on incandescent 
lamps about two weeks before the Edison lamp 
patent was declared to be expired by the United 
States Supreme Court. 

Last week our abject and servile contemporary 
said : 

Electric Storage Battery continues strong and actin; 
on Thursday the stock reached its highest polnt this 
year, selling up to 46. Later on, however, selling to real. 
ize profits, by those who had previously picked Up some 
of the stock at low figures, caused a reaction to 4. The 
stock appears to have come into marked favor on the 
Philadelphia Exchange for both speculative and invest. 
ment purposes, probably owing to the rather adranta- 


geous position of the company as regards volume of busi- 
ness and control of patents. 


Will Mr. W. J. Jobnston, the proprietor and 
editor of the Electrical World, explain just what 
is meant by the last sentence in the above 
paragraph ? 

Does he know— 

1. That the capital stock of this concern is 
$18,500,000 ? 

2. That about half of this amount is repre- 
sented by ‘‘ patents” ? 

8. That there has not been, in the history of 
the storage battery business, one year in which 
the gross business done in America amounted to 
$200,000 ? 

4. That the best informed storage battery men 
in this country state with positiveness that the 
gross annual output can scarcely reach $250,00 
in the next five years ? 

This is just about one-fiftieth part of the busi- 
ness the company need to do to pay dividends 
on their stock, unless; indeedl they pay dit 
dends out of the proceeds of the sale of more 
atock—a plan not entirely unknown to the pro- 
moters of the Electric Storage Battery Com- 


P Would Mr. W. J. Johnston invest ove dollar 
of his own money iu this scheme? 

If not, does he consider himself an honest man, 
or his paper an honest paper when it assists the 
promoters to gather in the money of investors 
not so well informed ? 
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On August 25 a meeting of various heads of 
departments, etc., was held at the Haryane 
lamp works, to glorify Lieut. Ayres for his pni 
nificent conduct of that establi: hment. 5 
general tone of the comment was that j 
Lieutenant had dropped down at Harrison 9 
special dispeneation of Providence. pe 
was his great system praised. The nex a 
an order came in for a few thousand lampe 11 a 
certain voltage, which could not a rot 
though the Lieutenant had reported tha 
were 800,00) of them in stock. 
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News comes from Washington T z 
officers of the Government have deoi wee 
ecute further the case of the Governmen ane 
the Bell Telephone Company, recen 
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Bell Company. Sofar as we can 
telephone company in America 


whi 
* 3 Government to continue this 
Company. © American Bell Telephone 


& HM HK 
s Another Fixture Combine. 

: ot satisfied with the knockout he received 
wo years ago in a similar attempt, Mr. O. M. 
Biddle, of Philadelphia, is trying to form an- 
other combination in the fixture business. The 
corporate name is the Gas and Electric Light 
Manufactur ers’ Association, and the officers are: 
President, John H. Selmes, of the Mitchell- 
Vance Company; vice-president, H. C. Beck, of 
the Vosburg Manufacturing Company, of Brook - 
lyn; secretary, A. M. Thackara, of the Thack- 
ara Manufacturing Company, of Philadelphia; 
treasurer, J. A. Cunningham, of the Brooklyn 
Gas Fixture Company. 
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As a voltage of 10,000 has proved to be en- 
tirely practicable, a terrtiory within a circle of 
100 miles diameter can be as easily served from 
@ central point as can one town from its own 
plant employing the usual voltage.”—Electrical 
World. 
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An Appreciative Contemporary. 


Electricity“ Special Hlerits as an Advertising He- 
diam. 


(From the Electrical Engineer.) 
ELECTRICITY has been called upon in innumerable ways 
by the enterprising advertiser to catch the eye of the 
public, and invariably with success. 
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A Sr. Lours paper tells of a horseless vehicle 
which has been seen on the streets of that city 
„ in the still hours of the night.” It is the in- 
vention of a 21-year-old boy named Perry Lewis. 
“It flew up Lucas avenue at the rate of 15 miles 
an hour, and when it struck a big bill it climbed 
it with ease.” 

The contrivance is a high two-seated rig. 
Under the seats are 80 storage batteries, which 
are loaded through a chloride aooumulator. 
The motor is an invention of Lewis's. He oalls 
it a quadrupler. It consists of a big armature 
surrounded by four secondary coils. With this 
is connected a ratchet wheel that fits into a large 
cogged wheel, built solid with the axle. It takes 
10 hours to store the batteries and they are then 
capable of running the vehicle at a speed of 12 
miles an hour for 4 hours. 
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Who Knows Anything About This? 


itor of ELBOTRICITY. 
se alee aie - Why don’t you make inquiries sbout the 
aay i orking people at Schenectady 


wants? Poor wor 
may not lose a chance tom 
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TR Electrical World had last week 82 pages 
isi matter, exclusive of ita own, 15 
5 h was from concerns unable to 
The Electrical Engineer had 
is an average drop 155 5 
t. from the time when they 
5 5 do their duty by the trade 
which they falsely claim to represent. 
* x * 
fain Never Forgot. 
ashington Star.) 
er 5 to the new gardener, “I 


Id you. And 
r all that I have to 
3 t forget to water the electric 


ake a living. It’s rotten. 


What Mr. Co 


% Now, John. 
hope you will re 
whatever you 40, 
light plant.” 


The Electropoise. 


Methods of the Promoters Abroad. 


(From Science Siftings, London.) 

On December 14, 1898, an auspicious visit was 
paid to the office of Science Siftings by a person 
who expressed the desire to interview the editor, 
and whose business card described him as being 
“Mr. R. Bourne,” the repres ntative of the 
Electropoise Company, of London and Brighton. 
Bourne was forthwith gratified, inasmuch as he 
stated that he called at the suggestion of Mr. T. 
E. Gatehouse of the Electrical Review—a gen- 
tleman who, as our readers well know, has ren- 
dered yeoman’s service in the exposure of 
“electric ” quackery. 

Bourne explained that his mission was to ob- 
tain a thoroughly reliable scientific opinion upon 
what he described, with unfeigned zeal, as a 
most marvellous appliance (not electrical) for 
the cure of dis-ase—to wit, the Electropoise.” 
Ouriosity is largely ascribed to the gentier sex, 
but be it confessed that the editorial chair im- 
mediately beeame vacant when a small box was 
produced by Bourne contaiving the latest candi- 
date for public favor in the fie'd of quackery. 

The Electropoise,’ which is priced to the 
public at five guineas, was produced for inspec- 
tion, and its appearance is thus described with- 
out color or disparagement: A nickeled metal 
cylinder about three inches in length by one 
inch in diameter. The head of the cylinder has 

alength of about twelve feet of scarlet cord (the 
color is sometimes varied), through which run 
some strands of tinsel. At the end of the cord 
is a piece of elastic webbing, and attached to this 
is a small metallic buckle, to that the webbing 
may be utilized as a wristlet or anklet. The pa- 
tient is to recline in a reposing position and place 
the webbing round the wrist or ankle and thus 
attain perfect health. 

The most elementary knowledge of science 
makes it apparent that such a construction could 
not permit of the generation of any known force, 


be it electrical or otherwis:, there being but one 


attachment to the cylinder. 

lt would be puerile to detail the testimony vol- 
unteered by Bourne as to the ‘“‘ efficacy” of his 
appliance, even when it was pointed out that his 
assertions could not possibly be well founded. It 
was patent, however, that the agent of the Elec- 
tropoise Company had been gulled by his prin- 
cipals, and that Bourne was simply an ignorant, 
enthusiastic subordinate—at once a dupe and an 
instrument. He admitted that he had no knowl- 
edge of either science or pathology, although 
his duty was to see and examine patients. When 
further questioned he stated that he obtained 
from the patients the diagnosis of their doctor, 
failing which he expressed himself as possessing 
the knack of arriving at the nature of the dise 
ea-es or disorders with which the patrons of the 
‘¢Electropoise’’ were affected. Bourne banded 
over the Electropoise” for ins eotion, together 
with a pamphlet and a book of directions for 
using it, for perusal, and departed, observing 
that Science Siftings would receive a further 
communication from his priucipals. 

This is the story of the wan whose functions 
are to advertise and sell the El: ctropoise” in 
this country and advises upon the treatment of 
cancer, Bright’s disease, cholera, diphtheria, 
ovarian tumors and a host of other fearful and 
often fatal maladies. The wickedness and fraud 
of the employers of Bourne bave no bounds, for 
in plan type the intervention of a medical man 
is inhibited. The ‘‘Electropoise” alone is to 
decide the issue of life «r death Forsooth it 
cures without medication. This fraudulent in- 
strument bears everything on its surface save the 
contents of the cylinder; 3 the cord and 
webbing are pure negations. The cylinder has 
been broken and examined—its contents an- 
alyzed. Itis loaded with plumbago mixed with 
lar This combination has been chosen 
probably because it is one of the cheapest forms 
of ballast that could be poured into the cylinder 


when in liquid or molten form. Observe the 
language of Electropoise” charlatans, who 
thus describe their crude and impertinent im- 
position: It consists of a cylinder, called a 
‘Polarizer,’ filled with imperishable materials, 
combined, after years of study and experiment, 
to produce the best possible results.” , 

A scarlet pamphlet expatiates on this device 
vended at £5 5s. 0d., and which has been thus 
assessed by a well-known fancy goods dealer in 
the City of London: ‘If tbis article were 
amusing or useful I would price it in my estab- 
lishments as a shi'ling line.“ The pamphlet re- 
ferred to on its blushing cover thus announces 
the utility and capability of the Electropoise ”: 


THE NEW ERA. 
The 
ELROTROPOISE 
CURES 

Bright’s disease, Dropay. Nervous prostration 
Chronic catarrb, Dyspepsia, Paralysis, 
Constipation, Heart ase, Rheumatism, 
Consumption, Insomnia, Varicose veins, 
Diphtheria, Locomotor Ataxia, 


And all other Curable Diseases, 
Without Medicine or Electricity. 


Electropoise ofices, 268 Oxsord St., W. (close to Oxford 
Circus), 4 North St., Quadrant, Brighton. 

What we assert is that these are tissues of de- 
liberately and wickedly false representations. 
The ‘‘ Electropo'se” never has cured nor will it 
ever cure or affect any ailment which has ever 
befallen mankind; and no one is better aware of 
the fact than its scheming promotes that it is 
an impudent juggle of expert American sharp- 
ers, who imagine that the English Press has its 
price for aught and everything. Interleafed in 
this pamphlet containing a variety of Press 
notices is a lithograph of a leiter written on four 
sheets, ing a crest and purporting to em- 
anate from the Rev. J. Edmond Long, Incum- 
bent of Holy Trinity, New Charlton, S. E. 

Are those responsible for the Press notices to 
which we refer or is the reverend gentleman we 
name aware that puffing a fraudulent quack 
remedy of the vilest description even innocently, 
or rather ignorantly, is conduct which cannot 
commend itself to any thoughtful man? Think 
of perchance a poor cancer-stricken woman with 
slender purse being led by her paper or the ref- 
erence of the mau of God to visit 268 Oxford 
street. We know where the responsibility begins, 
but the question is where does it end. 

The most efficacious manner of unmasking the 
authors of the Electropoise” fraud is to pub- 
lish the following extract from a letter received 
by Science Siftings, headed ‘‘1405 New York 
Avenue, Washington, D. C.” (we commend this 
address to the American Police), and dated 
January 4, 1894. . . . “ The past seven years 
of my life have been devoted to the introduction 
and sale of the Electropoise. Not being a 
scientific man, I have been content heretofore, 
having my hands full of business, to know that 
the thing wo ald cure disease, and with it to effect 
cures heretofore unknown to men. The time 
has arrived that we are anxious to know the 
scientific basis for this action. I shall be 
glad to give you all the information in my power 
and am sure that a fair investigation will show 
you that it is what weclaim and open the way to 
an arrangement by which both of us can make 
some money.—Awaiting your favors, I am, 
yours truly, Joun N. Wess, President.” 

What does this letter of grammatical gaps 
mean? Oan there be any doubt whatever about 
the fact of John N. Webb’s barefaced attempt to 
bribe Sctence Siftings, knowing the part it has 
taken in the unveiling of Quacks. Science Sift- 
ings replies not by letter but by this article, re- 
spectfully deoliniug to make some or any money 
in conjunction with a man who seems to bea 
candidate ripe for the felon’s dock. 

-To pretend that diphtheria, cancer, or heart 

i can be cured by wearing an elastico wrist- 
let attached by a cord to a piece of metal is sure- 
ly criminal, when the pretence is made with in- 
tent to obtain money. Furtber than this, cana 
parallel be found to the heartless villany that 
suggests that this device will resuscitate a drown- 
ing man, when the precious moments thus lost 
would certainly render recovery impossible? 
One can readily appreciate the existence of lynch 
law in the Far West, but the astute Mr. Webb 
spins his web in Washington, where we sincere'y 
trust he may remain and cure snake bites and 
small-pox, as set forth on page 282 of his inte- 
resting literary production, bearin the title of 
Plain Directions for Using the Electropoise.” 
John N. Webb has at least played one meri- 
torious part in his life story, for he has contrib- 
uted a moral lesson of no mean value as a 
weapon in the Quack Crusade. ; 
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WATER-POWER APPLIED BY ELEC. 
TRICITY TO GOLD-DREDGING.* 


— 


BY ROBERT HAY. 


In many mining districts there are deposits of 
gold which cannot be worked owing to the diffi- 
culties of transport and the dearth of fuel. The 
application of water-power transmitted to a 
distance by electricity is, therefore, a subject 
which may well command attention in well- 
watered countries like New Zea'and, where a 
plentiful supply of power is obtainable, for in- 
tervening hills and valleys form no obstacle to 
its transmission, there being few districts 
through which light wires and poles cannot be 
easily carried. 

The plant described in this paper is the first of 
ita kind constructed in New Zealand. It was 
designed by the author for gold-dredging on the 
River Shotover, at a point about 80 miles from 
its confluence with Kawarau River and 2 miles 
from Queenstown, a small town situated on Lake 
Wakatipu, which lies about 1,000 feet above 
sea-level. The Shotover runs through ragged 
and inhospitable country, generally in precipi- 
tous rocky gorges, and is only accessible by 
tracks out down the leading spurs and gullies. 
Since the dredge commenced operations, how- 
ever, a mountain road has been constructed at a 
considerable elevation above the river, and ex- 
teuds some 20 miles towards the Upper Shotover 
dredging-ground, opening up to some extent the 
interior of that part of the country. 

All the bucket- grab and suction dredges hith- 
erto employed in New Zealand have been 
actuated by steam power; bituminous coal, lig- 
nite or firewood usually being fairly plentiful, 
and accordingly moderate in cost. In the case 
referred to, however, fuel could only be ob- 
tained at prohibitive prices, as it would have been 
necessary to transport it to the diedge fur long 
distances over the mountain tracks on the backs 
of horses. Water power ina convenient form 
was found to be available at a branch creek, but 
for many reasons it could not be applied directly 
to dredging. It was therefore decided to tians- 
mit the water - power by electricity to the dredge 
in whatever part of the river it might be 
working. 

The water was obtained from a creek 14 miles 
distant, and was brought, by a race cut in the 
side of the hill, or, through places where the 
ground was too precipitous or loose to carry the 
race, by a timber flume, tu a pressure-tank situ- 
ated at a point 524 ft. above the generator- 
house. ‘Lhe race is 2 ft. 6 in. deep, and 8 ft. wide 
at the bottom, and the sides are cut with slopes 
of 2 in 1. The flume is rectangular in cross- 
section, 2 ft. deep and 8 ft. wide, and in plans 
where it could not be wholly set in a cutting 
along the side of the hill, is carried upon tres- 
tles standing about 6 ít. apart. Tbe pressure- 
tank is 20 ft. long and 12 ft. wide at the bot om, 
and has sides with slopes of 1 in 1 and 2 in 1. 
The water passes from the pressure tauk through 
a bell-mouth covered by a wrought-iron grid, 
and is carried in steel pipes to the generator- 
house. 

The pipes are of rolled steel of 16 and 11 
B. W. G., with double-riveted longitudinal 
seams and single-riveted circular seams with 1} 
inch lap. The pipes are each 19 ft. 6 in. long 
over all, and are jointed with wrought angle- 
iron flanges riveted tothe pipes. The internal 
diameter of the main pipe is 144 inches. 

The quantity of water available in ordinary 
seasons is 240 cubic feet per minute; but in dry 
weather, after a fine winter, when the snowfall 
has been light, thesupply falls to abont half that 
quantity. This, however, is sufficient to develop 
the necessary power. 
~~ Proceedings of the Institute of Civil Engineers. 


The generator-house is situated about midway 
between the ends of the portion of the river to 
be worked, which is about 4 miles long. The 
prime mover at the generator house is a 4-foot 
Pelton water wheel, on the buckets of which the 
water impinges from alsinch nozzle at a pres- 
sure, in the pipes outside the station, of 228 Ibs. 
per square inch. The Pelton wheel drives by 
belt two Brush-Victoria series wound dynam: s 
which, when working at their norn al speed of 
700 revolutions per minute, give each an electro- 
motive force of 650 volts and a current of 40 am- 
peres, or together a total electrical output ‘of 
nearly 70 m. P. The two dynamos are coupled in 
series. A Buss-Sombart tachometer, driven 
from the armature shaft of one of the dynamos, 
indicates their speed, while a Soam.: s-Nalder 
amperemeter and a Oardew voltmeter (the 
latter reading up to 1,400 volts) indicate the cur- 
rent and electromotive force respectively. The 
Pelton wheel has no automatic re ulator, as the 
work required of it is fairly constant. It was 
necessary, however, to provide against the pos- 
sibility of an abnormal increase of current, due 
either to accidental short-circuiting of the line 
wired or to the sudden arrest of one of the 
motors, which might result in damage to the 
generator armatures, and to provide also against 
racing ot the Pelton wheel and dynamo, which 
would take place if the circuit was broken or the 
load suddenly thrown off one of the motors bya 
belt leaving the pulley. This has been accom. 
plished in the following manner. Two electro- 
magnetic switches are placed in circuit with the 
dynamos and motors, and are so adjust d that, 
in the event of the current increasing to three 
amperes above its normal amount, one of them, 
and in the event of it decreasing to three am- 
peres below it, the other one, disconnects the 
line and motors from the circuit and throws into 
it in their place a set of iron-wire resistance 
coils, constituting an artificial load of the 
normal amount. If anything occurs to the line 
or motors to cause an abnormal increase or de- 
crease of current, the dynamos are therefore 
automatically protected, and continue to work as 
if nothing unusual had occurred. When either 
of the switches cumes into action, an electric bell 
calls the attention of the attendant. The contri- 
vance has been found to answer well in practice, 
and has on severa' occasions saved the dynamos 
from the risk of damage. 

The conductors between the statiun and the 
dredge form a completely metallic circuit, and 
consist of bare copper wire of No. 4 8. W.G., 
supported upon Johnson- Phillip fluid insulators, 
The supports are old 40 Ib. rails, with a short ha- d- 
wood cross-arm bolted to each about 2 ft. fr. m 
the top. This arm cariied the insulators for the 
conductors, while a third insulator, bolted to the 
top of the rail, carried a telephone wire con- 
necting the generator- house with the dredge, the 
length of line being about two miles. Between 
the ends of the conductors on the bank an | the 
motors in the dredge, the two cables consist of 
seven No. 16 copper w.res, and are heavily in- 
sulated with vulcanized indiarubber . he shore 
ends are clamped to the conductors near to one 
of the poles, a supplementary pole having to be 


used occasionally when the river bed is too wide. 


to admit of a single span to the dredge. The 
other ends of the cable pass over insulated 
pulley-blocks, and are coiled upon a drum so 
that they can be drawn in or slacked out as the 
dredge moves towards or from the shore. 

The electric motores, of which there are two, 
are also arranged in series, and are exact dupli- 


cates of the dynamos; the object being to make 
the various parts of the machinery interchunge- 
able and to avoid a multiplicity of spare appa- 
ratus. A spa e armature and field magnet are 
provided which will fit any one of the machines. 
One motor drives direetly, through a belt, a een- 


trifugal pump, whilst the 5 to an 
intermediate shaft, drives the buckets, wi 

and revolving cylinder of the dredge. As itis 
sometimes necessary to vary the spec d or to stop 
the motor that worn s the buckets, u variable iron. 
wire resistance is provided by which its feld- 
magnet coils can be shunted; The motor that 
drives the pump acts as a current regulator, for, 
when the bucket motor is switched oft, or its 
speed varied, the pump motur absorbs the sur- 
plus electrical energy—rcvolving faster and 
causivg the pump to throw more water, which, 
however, does not cause inconvenience. By 
this means great simplification in the working of 
the plant is attained—an impor.ant factor when 
electrical apparatus is placed in the charge of 
unskilled hands. 

The frames and plating of the dredge, which 
is do fc. long and 20.t. wide, are entirely of steel, 
and where possible all the framing, ladders, 
buckets, etc., are made of thesame material, The 
buck: ts, which have each a capacity of 84 cubic 
feet, are filled and uischarged at the rate uf 
about twelve a minute. This gives a lifting 
capacity while dredging to depth of 20 ft. of 
more t 90 cubic yards per hour, whick is as 
large a quantity as can be economically ti eated 
on the tables for gold-saving purposea. The 
winches have separate barrels for the quarter, 
head, and hoisting lines, which are of steel wire, 
and each barrel is driven by alargo worm-wheel, 
A ver.ical shaft carrying a worm-wheel is eon- 
nected with bevel-wheels below the neck, which 
are provided with friction clutches soa 
that the barrels can be thrown in or out of gear 
by moving the winch handle to one side or the 
other, all the winches being driven by a shaft 
below the deck. The dredgings, boulders and 
gravel are delivered into a revolving eylinder 10 
ft. long, constructed of bars set } in. apart. 
Througu these bars the gold and finer sand pass 
on to the tables, ihe stones and debris being 
retaiued and afterwards di ged direct into 
the river tbrough the stone- shoot. The tables 
are set at an inclination of 1 in 12, anu are eov- 
ered with baize npon which the gold is caught 
The cloths are washed in tubs at intervasof 
eight hours, and are then replaced on the tables. 
A 16} in. centriiugal pump, driven at a speed 
of 600 revolutions per minute, and with a lift of 
16 ft. from the water-level, supplies about 3,00 
gallons of water per minute to the revolving 
cylinder. 

The dredger is lighted by two 10-ampere 
Brush arc-lamps, included in the power circuit 
in multiple series with the motors. They are 
controlled from a small switchboard on the 
vessel. A resistance-coil to take 20 amperes is 
arranged as a shunt on the lamps, while the 
remaining 20 amperes are divided equaliy be- 
tween two circuits, in each of whieh an aro-lamp 
is placed. The switches are arranged so that if 
one of the lamps is switched off au equiva:ent 
resistance is thrown into the circuit in its place, 
the current in the circuit of the other lamp re- 
maining unaltered. When the lamp is switched 
off it is entirely disconnected from the power 
circuit, so that it may be touched without danger 
of unpleasant shock. A third switch discon- 
nects the resis ances and lamps from the power 
circuit during the daytime, when the lampe are 
not re quired. , 

The full available output of tbe plant is not 
utilized, and a reserve of power is always main- 
tained. The workin: duties of the plant as ob- 
served are : 


Pressure of water in the pipes...... 228 lba per aq. inch. 
" „% lt the valve 198 1b. 
t at the nozzle. 188 1b. 
Speed of the Pelton wheel........... 
ater used p-r minute. 108 cubic feet. 
Power of the Pelton Wheel. ; 


81 . P 
Total electromotive force of the dy- 
namo s. 1. 170 volts. 
Total current 9a 
Total electrical output. 47 H. P. 
Loss of power transmitted through 
two miles Of line 53 H. F. 

The cost of the entire installation was: r 
Dred ge 2,600 
Race and lum 600 
Intake, pipes and valves 600 
Electrical plan.... . 2,500 
Cartage of material to the site of the works 800 

Tot. £7,000 


Th” cost of working the machinery with three 
shifts of eight hours each, as obtained from the 
results of three years’ work, has been : — 


£ 
Wages. including dredge-master and electri- 4 
An ceeéees „%% % % „ „% „%„%„„%„„%„%„„%„6„ „ „ „ 60. 
Renewals, maintenance, oils, brushes, etc. 4 
Management, office, rates and taxes 
Total cotʒ i. £35 
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GENERAL ELECTRIC’S FINANCING POLICY. 


Northwest General Electric—The Scheme, the Companies Fi- 
nanced, the Facts and Figures from the Official Record 


HOW BONDS ARE MANUFACTURED FOR NEW ENGLAND INVESTORS. 


OHAPTER IX. 


The Mitchell Plant and the Mitchell Electric 
Company. 

It seems almost needless to remark that in 
working the s‘ock-and-bond scheme in con- 
nection with electric lighting stations in small 
towns the sums involved were, in general, of 
necessity much smaller than in those cases in 
which electric railways were exploited. The 
amount of money involved in the case we are 
about to discuss is trifling compared with the 
instances we have already dealt with in the street 
railway gwindles. If, however, the Mitchell oper- 
ation is somewhat lackin: in iuterest from 
want of magnitude of the financial part of the 
scheme, we believe it will be conceded that it jus- 
tifies giving enough space and time to its 
consideration to fully exhibit and demonstrate 
the amount of depravity and dishonesty these 
exploiters w re capable of even in comparatively 
little things. 

In the introdactory chapter to this series of 
articles, publi-hed in last week’s issue, we p e- 
sented a general outline of the plan of conduct- 
ing what Mr. Coffin has termed “ exploiting 
work ” in connection with establishing and op- 
era‘ing local electric lighting stations, snd we 
briefly described by what means and in w at 
manner the Thomson-Houston Electric Com- 
pany uas enabled to expand its business” by 
the aid of its thrice-christened, thrice-organized 
and thrice-capitaliz d sub or sub-parent com- 
pany in the N. rthwest. It is now our duty to 
furnish conclusive evidence of the correctness of 
the statements made in the introductory chapter; 
and this we propose to do by citing many «pecific 
instances of local e ectric lighting plants which 
were established and run under the conditions 
described, and upon which plants companies 
were sub equently founded f. r taking them over 
and operating them in precisely the manner set 
forth. 

Oue of the number of properties referred to 
as being carried asan asset upon the books of 
the Northwest Electric Construction Company 
at the time Mr. Byllesby was sent by Mr. Coffin 
to St. Paul, with instructions to re-christen, re- 
capitalize, re-organize and conduct the business 
of the re-organized Northwest sub-company, was 
known as the Mitchell p'ant,” and was located 
in the little town of Mitchell, Davison County, 
South Dakota. 

For the benefit of those of our readers who 
are unfamiliar with the character of that section 
of South Dakota, and with its climate, popula- 
tion and resources, and who may not hgve con- 
veniently at hand the means of obtaining such 
information, we shall give a few facts bearing on 
these points. 

Davison County, of which Mitchell is the 
county seat, has a total areaof 435 square miles, 


and its entire population at that time was only 


5,449. The density of the population was there- 
fore very low, being only 1.25 per square mile, 
and it has changed but very slightly since. The 
soil of the region it includes is qnite rich and is 
very fertile in good seasons, but the frequent, 
long-continued droughts make the raising of 
crops and cattle extremely uncertain, and the 
financial condition of the principal part of the 
population equally uncertain, and, at times, 
very precarious. During seasons unfavorable to 


raising fair crops the inhabitants become, of 
necessity, relatively quite heavy borrowers. 
Very bad seasons are not infrequeni, and when 
they occur the demand for money | ecomes rel- 
atively v. ry great, it not bei ig at all unusual, 
under such circumstances, for money to com- 
mand interest at the rate of 2. per cent. per 
aunum, the great risk of making loans on farm- 
ing property in acouutry in which the climate is 
so uncertain justifying this extremely high rate 
of interest. | | 
The whole Sta'e of South Dako a covers an 
area of 77,650 square miles. nnd the total popu- 
lation in 189) wab 828 808. The density of the 
popula'ion of the entire State is therefore ovly 
4 28 per square mile. The frequency and seyer- 
ity of the droughts, the intensity of the heat in 
summer, accompanied with the extr. me dryuess 
of the atmospher , often make th- summer 
climate of this section ef the country suggestive 
of the interior of a ba er's ot en, and the destruo- 
tivene s of the in“ ensely dry heut on veg tation 
can only b fully appreciated by those who have 
been in the country duriug a period of long-con- 
tiuned dry weather. The intensity of the heat 


| 


from the two ends of the street. There area fi w 
side or residence streets, in which sare a number 
of cheap frame buildings, «a goodly portion of 
these being single-story structures. The town 
has no manufacturing -r other industrial enter- 
prises of any kind, except a small steam griet- 
mill. The town is situated in u prairie district, 
and its inhabitants are dependent for their trade 
and support almost eutirely upon the agrieultu- 
ral pursuits of the very small population ot the 
surrounding convtr:; aud its prosperity aud 
prospective growth rest entire y on the prosp. r 
ity and growth of the farming interests of the 
outlying district, and upo! t e deg: ee of success 
the farmers meet wi'h iur ising their staple cro; 8 
of corn and wheat, a: d in oattle rai-ing. 

A fair estimate of th very l mited capitel and 
business resource- of the t. wn and outlying dis- 
trict can be formed from the fact that the com- 
bined capit«] of the tbree banks in Mitchell is 
only $125,00), made up as fo lows : 

Firs’ National Bank capital 


Mitchell National Bank ca al. cesecees 0.000 
Security Bank capital.. ; 


Such was the character. 9055 and condi- 
tion «f what wus to be the scene of the opera- 
tions of some of Mr. Coffiu’s ex loiters. We 
will now devote onr attention to the details of 
how this ‘‘ exploiting ’’ work wa- carried ou, and 
to a study of the metbods employed in doing it, 
and to th: fin») results of it so far as r lat 8 to 
this Mitchell plant.” 

At he time we are now dealing with, Mr. E. R. 
Gilman was the president of the Northwest Elec- 


Town or Mironet1, S. D. (Por. 3.205.) 


in summer is more than equalled by the severity 
of the cold in winter, and the change in tem- 
perature in a few weeks is often something very 
startling, the difference in temperature being 
frequently as much as 140° F., the changes 
ranging from 40° below zero in winter to over 
100° above in summer. To add to the discomfort 
and dangers of the inhabitants, th» plains are 
often swept by the most frightful hurricanes and 
cyclones, which destroy everything in their 
path. 

The town of Mitchell is located on the line of 
two railroads—tbe Chicago, Milwaukee and St. 
Paul, and the Chicago, St. Paul, Minneapolis 
and Omaha. At the time the plant was installed 
it had a population of 2,205. It has one main 
business street upon which there are a few brick 
buildings, but most of th; structures are of 
wood. Almost the entire business section of the 
town is confined within the limits of about 1, 400 
feet of this street, and very nearly equidistant 


tric Construction and Supply Company, and the 
company had in its employ a Mr. H. W. Turner 
and a Mr. H. B. Warren. The latter named 
persons were deputed to make the customary 
overtures to the town authorities for obtaining a 
franchise for establishing an electric lighting 
plant and for securing a contract for furnishing 
the town with a certain number of lights for 
lighting the streets. In this they were success- 
ful. ‘The nature and terms of this franchise and 
of the contract can be fully understood from the 
following transcript of copies of the official doon 
ments: 
loo v.] 
ELECTRIC LIGHT ORDINANCE. 

An ordinance granting to H. W. Turner ana H. B. War- 
ren the right to erect and maintain electric works. 

Be lt ordained by the City Council of Mitchell: 

Sec. 1. That there ig hereby granted to H. W. Turner 
and H. B. Warren and their successors and assigns, the 
right to establish, erect and maintain the necessary 
buildings, erect poles, posts, lamps, lines, wires, con- 
ductors and cables or other appliances or apparatus that 
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may be necessary for the proper generalion, conveyance 
and distribution of electricity for the purpose of ilumina- 
tion, heat and power. ; . 

Sec. 2. hat for said purpo es they may enter upon any 
of the streets, alleys or public gr ounds of said city, and 
make such excav: tions therein as may be necessary for 
erecting said posts cr poles, or for lay ing said conducto. 8, 
wires or: ables, provided that such excavations shall be 
prope:ly pro ected while open, shall remain open no 
longer than necessary, and ghall be so filled and repaired 
as to leave the st eet or alley in as good condition as be- 
fore the excavation was mace. All main lines of wires or 
conductors shall be erected or laid upon the alleys as far 
as practicable, and no main line shal be constructed upon 
any streets except to make connections with some lamp 
or consumer, or to cr. s8 said street, from alley to alley, 
without a special permit from the City Council, and in no 
event shall »ny wire or conductor be allowed to extend 
over or be attached to the roof of any bulldiog. 

Sec. 3. That sald part es shall begin the construction of 
said works and ines within two months, and shall have 
the principal line ready tor operation within six months 
from the passage of this ordinance, unless prevented from 
doing so by legal proceedings, andip case the pro. isions 
of this section are not strictly complied with, all rights of 
said parties, their successors or assigns, hereunder shall 
cease. 

Sec. 4. ‘I hat nothing herein shall be construed as ex- 
empting sald parties, their successors or assigns, from any 
Nabtlity arising from the erection or maintenance of said 
works or lines, or from negligence of said parties or their 
employees, or imposing any responsibility upon said city 


therefor. 
gec. 5. That no exclusive right or privilege is granted 


hereby tosaid parties. 

sec. 6. That the privilege herein g: anted shall continue 
and be in force for the term of twenty years from the 
pas-age of this ordinance. 

Sec. 7. This ordinance shall take effect and bein force 
from and after its public tion, which publication shall be 
without expense to the city. 

Sec. &. If after six years it 18 found practicable, and is 
directed by ordinance by the | ity Co incil, all lines, wires 
and cables shall be taken down and lid underground by 
said company within one year from the passage of said 
ordinance so directing. [Repealed July 1, 1889.) 

. Approved this 15th day of May, 1889. 
Atte St: GEO. A. JOHNSTON, Mayor. 


J. F. KIMBALL, City Auditor. 


leo v · 
AN ORDINANCE 

ro repeal certain portions of an ordinance entitled Or- 
dinance granting to H. W. Turner and H. B. Warren the 
right to erect and m sintata electric light works.” 

Be it ordained by the City Council : 

That the portion of the ordinance entit'ed an ordinance 
granting to H. W. Turner and H. B. Warren the right to 
erect and maintain electric works, and approved May 15, 
1889, reading as (ollows— a 8 ia 

uy : ou racticable, and is 
directed 95 ene e City Counell. au lines 
Wire 8, cabies shall be taken down and laid underground 
by said company within one year from the passage of said 
ordinance so directing,” 
is hereby repealed. 

Approved this 1st day of July, 1889. 

Attest : Gro. A. JOHNSTON, Mayor. 


J. F. KIMBALL, Auditor. 


{copy.] 
AN ORDINANCE 

Containing the contract between the city of Mitch- 
eli and H. W. Turner and H. B. Warren, their suc- 
cessors and assigns, for the lighting of the streets of said 
city by electricity. and defining the rights and privileges 
of said H. W. Turner and H. B. Warren, their successors 
and assigns, upon the public streets and highways of said 
city. 

Be it ordained by the Common Council of the City of 
Mitchell: 

Sec. 1. That in consideration of the benefits to be de- 
rived by the inhabitants of the city by the establishment 
of a system of electric works, and for the purpose of light- 
ing the streets, alleys, public grounds and buildings of 
saidcity by vlectriclty, there, is hereby granted to H. W. 
Turner and H. B. Warren, (heir successors and assigns, 
the exclusive right to establish, erect, maintain and oper- 
ate a system or systems of arc and incandescent lighting, 
power and heating circultsin thecity of Mitchell, for a 
period of twenty years from and after the pussage of this 
ordinance. 

Sec. 2. That for the purpose of erecting the necessary 
poles, posts, lamps, lines, conductors and cables, they 
may enter upon any of the streets, alleys or public 
grounds of said city, and make such excavations therein 
as may be necessary for the erectlon of said posts or poles, 
or for laying said conductors, wires or cables, provided 
that such excavations shall be properly protected while 
open, shall remain open no longer than necessary, and 
shall be so filled and repaired as to leave the street or 
alley in as good coadition as before the excavation was 

ade. 
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Sec. 3. That nothing herein contatned shall be construed 
as exempting said parties their successors and assigns, 
from any liability arising from the erection or mainte- 
nance of said system, or from negligence of said parties 
or their employees, or imposing any responsibility upon 
said city therefor. j 

Sec. 4. In consideration of the sum of elghty-eight dol- 
lars per mouth, to be paid to said H. W. Turner and H.B. 
Warren, their successors and assigns, by the city of 
Mitchell, on the first day of each and every month, for a 
period of twenty years from and vfter the date of start- 
ing said electri: system, the said H. W. Turner and H. B. 
Warren, their successors and assigns, shall lurnish to the 
said city, upon its public streets, in such locations as the 
Common Council may direct, eight (8) arclamps of twelve 
hundred (1,200) nominal candle-power each, and said lamps 
shall be kept in op ra ion from the hour of starting the 
lights of said s stem until the hour of midnight each and 
every night in the year; provided, however, that should 
said lights be out during lighting hours, uwing to acci- 
dents to the machinery or apparatus of the said H. W. 
Turner and H. B. Warren, their successors and assi ns, 
then, and in that case, they shall be lable for no damages 
other thau a reduction of the revenue forthe period the 
lights remain so out. l 

Sec. 5. The rights and privileges granted tothe said H. 
W. Turner and H. B. Warren, their successors and as- 
sigos, are granted upon the following cundition , a vio- 
lation ot, or a failure to perform, any of which will furteit 
all the exclusive privileges contained in this ordinance: 

First—The electric system shali bein operation op or 
before the first day of January, A. D. 18:0. 

Secoud— That said H. W. Turner aud H. B. Warren, their 
successors and assigns, within two weeks fiom and a ter 
the date of the passage of the ordinance, file with the City 
Clerk of Mitchell their written acc ptence of the or- 
dinance in lieu of o :e passed May 15, 839, granting them 
certain privileges. 

Third—The said H. W. Turner and H. B. Warren, (heir 
successors and assigns, shall at all times during the term 
of this g. ant keep their lighis in good condition, and fur- 
nish at all times as high degree of ligut as is furnished by 
the best approved machi ery in geueral use throughout 
the United States lo cities similar in size o chat of 
Mitchell. 

Fourth—The rates char ed for service by said H. W. 
Turner and H. B. Wa ren, their successors aud assigns, 
shall at all times be consistent with and not exceed those 
rates charged by other parties for sim, lar lights in other 
cities of 8 milarsize and location to that of Mitchell. 

Fifth—The Common Council may frum time to time 
order additional lights piaced on the streets. in such loca- 
tions as they may direct; provided, however, that there 
shall be one are er ten incandescent lamps, either public 
or private or both, for every one thousand feet of wire re- 
quired for such extension. 

Sixth -The price charged the ci y for street lighting 
shall never exct ed forty cents per src light of 1.200 nom- 
inal candle-power per night until 12 o’clock, or sixty cents 
all night, or one dollar and twenty-five cents per month 
per each 16 candle-power incandescent lamp until 12 
o’clock, or $1.50 all night. 

Seventh— That said H. W. Turner and H. B. Warren, 
their successors and assigns, shaii be required to supply 
the existing demand for electric light at all times. 


Sec. 6.—This ordinance shall take effect and be in force 
from and after its passage and approval by the Mayor 
and its publication, which publication shall be without 
expense to the city. 

Sec. . This ordinance shall have the effect of and be a 
contract between the c.ty of Mitchell and the said H. W. 
Turner and H. B. Warren, their successors aud assigns, 
and be the measures of the rights and liabilities of the 
said H. W. Turner and H. B. Warren, their successors and 
assigns. 

Approved Oc ober 8, 1589. 

Attest : 
J. F. KIMBALL, Auditor. 


Geo. A. JOHNSTON, Mayor. 


Armed with these privileges and the contract, 
the next step was to make preparations to comply 
with the conditions imposed, and to make ar- 
rangements for erec ing and running the plant. 

It was decided not to erect a station and not to 
install an engine and boiler for furnishing 
power torun the dynamos, but an arrangement 
was made with the owners of the Monmouth 
Merchants Mill Company (the steam grist-mill 
previously referred to) for the rental of sufficient 
room in which to place the three dynamos 
which were to be used and for the rental of suf- 
ficient power from that company for running 
them. The three dynamo machines referred to 
consisted of one 30- ight 1,200 candle-power K 12 
Thomson-Houston arc dynamo, one 500 sixteen 
candle power light, old style Thomson-Houston 
alternating current dynamo, and one D 8 Thom- 
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son Houston exciter dynamo, for exciting the 
fie d of the alternator. 


Tue plant was erected under these conditions, 
and poles, circuits and lamps placed in position, 
aud was run at a loss for a number of months. All 
the apparatus, machinery and aupplies used in 
its construction was charged on the books of the 
Northwest Electric Construction Company as an 
asset,and during the existence of that company 
it owned and operated the plant,making good all 
losses incurred. 


Under the terms of the contract the parties to 
whom the franchise was granted were bound for 
a period of 20 years to furnish eight aro lights 
for the sum of $88 per month, which is almost 
exac.ly 36 cents per light per night for an all- 
night ure light. This service was planned to be 
done with hired power and hired room, and ins 
town in which the demand for arc lights, both 
public and private, has never exceeded sixteen, 
and in which the average price of coal is about 
85.50 per ton. All additional lights furnished 
to the town they were bound to furnish at the 
rate of 40 cents per light per night up to 12 
o’clock, and for 60 cents per light per night for 
all-night service. 


Under these circumstances it was of course 
impossible to realize any returns from the plant, 
either by its operation or by its sale, for who 
wanted to purob ase and operate a p ant which 
could not earn enough to pay interest on the 
investment, to say nothing of providing for its 
depreciation and continued maintenance? 


Trifling as was the actual investment in the 
three small dynamos, instruments, lines, poles, 
lamps, eto., comprising the plant, the enterprise 
was not in such shape as to invite the manifesta- 
tion of sufficient public spirit on the part of local 
oapitalists, or on the part of the town authorities, 
to purchase the plant, and thus save to the town 
whatever benefits, advantages and prestige 
might be derived from the use of a system of 
electric illamination. 


Some months after starting the plant under 
the conditions described the owners of the 
grist-mill notified the Northwest Company that 
they could no longer continue to furnish room 
or power for the electric machinery, and it 
became necessary to make provision to house it 
elsewhere and to secure steam power from some 
other source. There was, however, no other 
source of power in the town, and it was finally 
decided to purchase a piece of property, erect a 
building {thereon and install an engine and 
boiler, and to continue the operation of the 
plant. On the outskirts of the town there was a 
sma'l plot of land witha very cheaply constructed 
frame building or shed on it. This land and 
shed were for sale and were purchased by the 
Northwest Company for about $850. The wooden 
shed already on it was remodeled and enlarged 
to accommodate the propos ed plant. In this build- 
ing was placed one 16“ X 66“ Atlas horizontal 
tubular boiler with 64 four-inch tubes, the capa- 
city of which was 100 hc rse power, and the value 
of it, wtth fixtures, was about $1,000. The boiler 
was furnished with an iron smoke-stack, feed 
pump, eto. The total cost of the steam generating 
plant, including setting, foundations, piping, 
heater, feed pump, gauges, etc., should not have 
exceeded, and ought to be less than $2,100. 
The engine installed was a second-hand 80 horse 
power Atlas, and its cost set up, connected 
to boiler and ready for running should not have 
exceed: d and ought to have been less than $1,500. 
The building and land cost less than $1,000. 
Making a total for building, steam generating 
and power plant, at the highest possible values, 
$4,600. 

The electrical equipment of the station was 45 
follows: 7 | ` 
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Approximate 
Arc light plant. value. 


One 80-light 1,200 O. P. T.-H. dynamo, 


K 12, with regulator and controller... $850.00 
20 AFC lamps 828 . 500. 00 
One buckle SwWitq mn 10.00 
One lightning arre ter ees bas 7.00 
One are cut ttũvuꝶ i ecco ee 8.00 
— — $1,370.00 
Incandescent light plant. 
One 500-light T.-H. alternating current 
dynamo ‘ $1,000.00 
One D 8, 110 volt exciter dynamo........ 182.50 
One & ampere current indicator........ 20. 50 
One 64 volt potential indicator.......... 80.00 
One S. T. SWITCD..........cccccccccecceses 4.50 
One lightning arrester.............0..00. 7.00 
One ground detector 15.00 
One rheostat, type 65. D 8, exciter...... 20.00 
One station transformer 20.00 
Foundations for dynamos, freight and 
DOUG iiss ides seoses anui anaes 150.00 1,899.50 
Belts for transmission of power to dyna- 
mos abouuů . 180.00 
The line equipment consisted of : 
About 65 miles No.6 wire, worth about $1,009.00 
„% 1% No. 2 wire, a 810.00 
„% 110 poles, cross-arms, insulators, 
Bet C/ /ĩ / 660.00 
— — 1,979.00 
Consumers’ incandescent light equipment : 
500 lamps and sockets @ 70 cents...... $850.00 
Wiring andconnecting @ $1.60.......... 800.00 
About 34 transformers per light (650 
uh. sas 1,3000 
About 34 meters at average of 815. 510.00 
— — 2,860.00 
Consumers’ arc light equipment: 
15 hoods and lamps, boards and pole 
irons o 848.0 
One ceiling doa lll. 8.00 
One cut out bonn 8.00 
54.00 
Fixtures and tools, about. $180.00 
Office fixtures, furniture & books, about 75.00 
Extras for smail supplies, supervision, 
engineer. eto 450.00 708.00 
Total electric planᷣee·e .. $8,497.50 
‘Add: 
Building, steam plant, etc............... $4,600.CO 
$18,007.60 


The prices given are in excess of rather than 
below the actual value. 

It needed no trial to convince any competent 
person that in a town having so few inhabitants, 
and with ro little demand for lights, the prop- 
erty was about as valueless, as an investment, 
after these changes as it was before. But if trial 
and absolute proof of this fact were necessary to 
convince the people who exploited this plant, it 
came, and we know that the managers of the N. W. 
Company were notified of the situation by an out- 
sider, through the medium of a document now 
in our possession, the story of the origin, nature 
and date of production of which we will now 
br efly relate. 

A little while before Mr. H. M. Byllesby was 
delegated by Mr. Coffin to take charge of the af- 
fairs of the Northwest Company, Mr. J. B. Tar- 
box, a wealthy stockholder of the Northwest 
Company ania member of the opulent firm of 
Tarbox, Schliek & Company, shoe dealers in the 
city of St. Paul, was induced,to take the position 
of treasurer of that company, and about that 
time a Mr. Robertson was directed to make a 
thorough examination of the affairs of that com- 
pany and its methods of doing business, and to 
investigate the condition of the local properties 
owned by it, and to submit the resulta of his 
labors in a written report to Mr. Tarbox. This 
was done and a typewritten report was submitted 
to Mr. Tarbox in January of 1891, an exact copy 
of which is in our possession. In this report 
Mr. Robertson made the following remarks: 


„ MrTCHELL PLANT. Ordinance issued to H. W 
Turner and H. B. Warren, their successors and 
assigns. No record of assignment to this com- 
pany. Ownership of plant in Northwest Thom- 
son-Houston Electric Company. Hardly pays 
operating expenses. No prospective increase of 
business; town losing population, without any 
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possible future. Has been some talk of city 
purchasing plant, but authorized bonded indebt- 
edness at present beyond limit, and no immediate 
prospect of sale of plant. Recommend thatplant 
be shut down, which might bring the people to 
time, and if this will not, advise that tbe plant 
be taken out aud removed. Iuvestment about 
$12,000, value about $6,000.” 

In the paragraph quoted from Mr. Robertson’s 
report there is a most complete confirmation 
of the substantial correctness of our estimate of 
the first cost of the plant. The investment he 
names is, however, quite a little below our esti- 
mate, but he knew what had actually been ex- 
pended in installing the plant up to that date, 
and further knew that, owing to a quite serious 
injury to the boiler, snd the unsuitable character 
of the engine, and depreciation of the proper - 
ty from various causes, the actual value was 
much below the original cost; and with all these 
facta before him, he estimates the value of tbe 
plant in January, 1891, at $6,000, or conside) abl 


less than half of our estimate of its original’: 


cost. His report also fully confirms our views 
as to the worthless character o! the plant as an 
investment. 

With Mr. Robertson's report actually on file in 
the office of the Northwest Company, and easily 
accessible to, if not actually read by Mr. 
Byllesby, it might be fairly expected that in this 
case at least some doubt might have arisen 
concerning the wisdum of attempting to found a 
company on such a worthless property as this 
Mitchell plant had actually proven itself to be, 
and it might be hoped that no one oould be 
so destitute of honor, so completely devoid of 
conscience, so thoroughly unscrupulous as to 
endeavor to cupitalize it for $85,000,— $15,000 in 
stock and $20,000 in bonds—and to finally decide 
1 issue $15,000 of stock and $15,000 of bonds on 
it. 


(Zo be continued. ) 


Straightening out the Central Station Load 
Line, 

There is nothing which concerns central sta- 
tion men more intimately than the question of 
levelling out their load line, and suggestions in 
this line are always read with interest. Practi- 
cal results expressed in definite figures are still 
more sought after and harder to find, and when- 
ever we come across them we are glad to give 
them space. In the issue of Lightning for July 
38, Mr. O. H. Wordingham, chief engineer of 
the Manchester Corporation Electricity Works, 
contributes a letter on this subject which is as 


follows: 
To the Editor of LicHTNING. 

Dear Sır: We have here two alternative rates, 
either an ordinary rate of 6d. per unit as meas- 
ured by meter, or a fixed charge rate. It is this 
fixed haras rate which provides a sliding scale. 
In this latter rate we make a charge of £12 per 
annum for every 1,000 watts in the maximum de- 
mand, and in addition to this 2d. per unit as 
measured by meter. If you work out several 
cases you will fin! that this gives a diminished 
rate per unit as the number of the hours of burn- 
ing is increased. I enolose two tables which 
show this very clearly. 

Table A chows the average cost to a consumer 
for different hours of burning during the year. 
Take the case of a consumer using current about 
1,200 hours a year, or rather over three hours 
per day, the fixed charge is £12, the meter 
charge £10, a total of £22; the average cost is 
4.4d. Take now the case of an underground 
restaurant where current is consumed for ten 
hours per day, or 8,500 per annum, the fixed 
charge remains the same, but meter charge is in- 
creased to £29 8s. 4d., and the average cost works 
out to 2.8d. per unit. Taking the extreme case, 
which would never, or very rarely, arise, of a 
consumption extending for twenty-four hours 
per day throughout the whole year, or 8,760 
hours per year, the fixed charge is £12 as before, 
and the moter charge is £78, giving an average 
of 2.88d. per unit, which is the lowest price pos- 


considerable quantity.“ 
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sible with our present fixed charge. It will thus 
be apparent tbat our charge for current vari 
from 6d. per uuit down to Ad. per unit, and tha 
it does so absolutely continuously; that is to say, 
there are no breaks, nor is it possible for a con- 
sumer to diminish his account by burning a few 
more units, as is the case with many systems of 
discounts. 

In the second table, which is practically only a 
variation of the firs’, there is shown a number of 

ours during which the current must be con- 
sumed in order to attain a certain average price 
per unit. Thus,if a consumer would get cur- 
rent at 5d. per unit his hours of consumption 
must reach 960 per annum, and if he would get 
it at 8d. his hours must be 2,880. 

I do not suppose that this matter wou d be of 
sufficient interest to your readers to warrant any 
lengthy description, but if it would. I should be 
happy to farnish you with an article on the sub- 
ject. Tours truly, 

O. H. Worpinauam, Chief Engineer. 
TABLE A. 


Showing the number of hours' burning during 
which a consumer must consume current in 
order to obtain it at different average raies. 

Price No. of hours Price No. of hours 


r unit of burning unit of burning 
pence. per year. n pence. per year. 
8 480 5 
528 4% 1,160 
* „ 188 
6 790 8 2,880 
536 823 5,760 
TaBLI B. 


Showing the average cont per unit with the fixed 
method of charge, the charge being £8 per 
quarter per unit of maximum demand, and the 
meter charge being 2d. per unit consumed. 


Hours of Average Hours of Average 
U prios per burning Seg per 
ryear unit nee. per year. unit nce. 
ps 109 08 2.1 0 118 
200 1 .4 8,000 2.16 
80 11.6 3,500 2.82 
400 92 4,000 2.72 
500 7. 8 4,500 2.64 
600 6.8 5,000 2.58 
700 t.l 5,500 2.52 
800 5.6 6.000 2.48 
900 6.2 6,£00 1.4 
1,000 4.9 7,000 3.41 
1.200 4.4 7.50 2. 88 
1.4 0 4.1 8,000 2 36 
1,60) 8.8 8,500 2.88 
1,8.0 8.6 8,760 2.88 
2,000 3.4 


Norz.—One unit of maximum demand signifies that 
when all lamps are alight one unit is consumed per hour. 
One unit will maintain fifteen lamps ot about 160 P. alight 
for one hour. 


London Notes. 


(From our Special London Corresponcent.) 

For some months past there bas been in prog- 
ress a system of electric tramways which is to 
run between two West of England towns, Kings- 
wood and Bristol. The overhead wire system is 
to be used. 

A central station was opened at Salford, near 
Manchester, the other day, the cost beiug just 
under £85,000. The high pressure alternating 
current system has been adopted. 


The Oost of Niagara Power. 


In Casster's Magazine Mr. F. L. Stetson dis- 
cusses the cost of power from the utilization of 


Niagara, and arrives at the extraordinary oon- 
clusion that in Buffalo, where coal is only $1.50 
per ton, it would be cheaper for the good people 
of that city to employ tbe electrically transmitted 
power from the Falls than to use coal even if it 
were furnished free at the furnace door. If his 
general deductions are made on such a basis as 
that which follows, we tremble for those who 
have invested money in the Niagara scheme: 
“ When in England in 1890, I was told by an em- 
inent gentleman that it was useless to discuss 
the profitable employment of water power, 
for, as he said, ‘You can produce steam-power 
from coal at a cost of a farthing an hour’(1 E. P. 
hour we presume—Eds. Electrical Review), to 
which I answered: Very well, let us work ou 
the problem. Coal, at a farthing an hour, 
would, in America, represent 5 cents for a day of 
ten hours, or 12 cents for a day of twenty-four 
hours, which is, for 300 days in the year, $15 for 
the short d y, and $86 for the long day for fuel 
only. At Niagara we will gladly furnish contin- 
uous 24-hour water-power for $15 a year, in any 
Of what avail is it to 
be able to furnish 1 horse-power per year for $15 
at Niagara, if to get the same amount in Buffalo 
it is necessary to pay for more than double that 
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wer to make up for losses in transmission. 
More p-rsuayive arguments than hese are neces- 
sary, Mr. Stetson, to convince engineers of the 
economy of electrically transmitted power (even 
if the source is water) over coal at $1.50 per ton 
at the furnace door; and so far as the public is 
concerned, such writing is altogether mislead- 
ing.— Electrical Review (London). 


THE CHOICE OF TRANSFORMERS.” 


BY D. C. JACKSON. 

The public data which are available for form- 
ing un opinion of the comparative economy of 
trausformers are very meager. The little which 
is obtainable is to be found in a great measure 
in the advertising circulars of manufacturers, 
and while these results, being tests of their own 
and of rival makes, are o ten entirely reliable, 
such ez parte data are unsatisfactory to a careful 
purchaser. In order to place before you inde- 
pendent data representing all the American 
transformers of moderate capacities, I will give 
the results of a long and carefully carried out 
series of tests made by A. H. Fo d in the labo a- 
tory of the University of Wisoons n. For these 
tests transformers of 1,500 watts capacity, as 
nearly as possible, were procured directly from 
the manufacturers within abou: a year from this 
date, so that the tests may be presumed to repre- 
gent the latest and best designs which are now 
supplied. These transformers are from the 
most prominent makers and in fact include all 
important makes of American transformers with 
two or three exceptions. 

The results of the tests are given in the at- 
tached table : 


| Efficien- 
„ Open cirevi) Watts oa cies at |All day 
2 current. (iron) £5! 2 full ſefficien- 
4 loss. — 2 load. cy. 
el, —| 83} $ a |-—| 
oe 2 » 2 25 2 
8 § 2 S ze | 8% gel; s 82 8 
5 | 5 | U li moon ssj 8 fo owju da 
zZz! > ia 4. — 328 * K. 2. | a. 
11250 . 033 . 066 37 4830 2.5 |95 94 | 85 | 83 | 
2 | 1500 .076 124 50 71 45 3.5 195 9485 81 
31500 02 .1.0 | 32; 46 38 4 6 65 39 85 
42500232 .540 | 135 230 44 | 2.5 | 92 8977 63 
s 1850 .076 =. 600 3 109 67 ⁴ 5.0 [94 | 92 85 | 75 
6 | 2000 58 097 42 56 55 15.0 | 95 94 | 89 | 86 
7 3099.) 928 .oč4 24, 28 |32 3.0 |95 9487 36 
8 1500 .073 «I 375 76 31 2.5 | 94 93 | 83 70 
9 150% % 4% 43 35 28 | 3.0 9s 9588. 
; i 


These resalts, I find, do not differ very widely 
from those publishe.! by the Fort Wayne Elec- 
tric Corporation iù a small blue-printed pam- 
phlet which. however, contains tests made by the 
company upon only a few of the makes of trans- 
formers included in my table. 

The data for each transformer are given for 
tests upon two frequencies, 125 and 60 periods per 
second respectively. Efficiencies have been calcu- 
lated and are given in the table for each trans- 
former when operat:d upon each frequency con- 
tinuously at full load and also when o, erated at 
an assumed load which may be taken as an ap- 
proximation to the average load found on good 
stations operating 24 hours. The latter are 
called ‘‘ all day” efficiencies and are calculated as 
though the transformers ran 19 hours out of the 
24 on no load and 5 hours on full load. 

A comparison of the losses of the difterent 
transformers and their efficiencies shows in most 
cases that the transformers with the smallest iron 
losses give the highest ‘‘all day” efficiencies. 
The effect of the iron loss on the working ef- 
ficiency depends upon the lengtb of time the 
plant runs. The waste of power due to the iron 
loss in the traneformer continues as long as cur- 
rent is fed to the primary circuit, consequently a 
plant which only runs 6 hours per day will only 
waste one-quarter of the power by the iron loss 
of its transformer that it would if operated 24 
hours per day. The actual number of watt hours 
used by the customers of the plant might not 
differ very greatly in the two cases, yet the out- 
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put of the station when run 24 hours might be 
much greater than when run 6, the difference 
being due to the difference in the amount of 
power wasted in the transformers. It is there- 
fore evident that extreme care in the selection of 
the best transformers to be used on an alterna- 
ting plant which runs all day may be of the great- 
est advantage. The lower the frequency of the 
alternating current which is used the greater are 
the returns coming from this care likely to be. 

Let us compare transformers No-. 8 and 4 as 
given in the table. These are both made by well 
known manufacturers. The copper losses at full 
load do not differ very much, what difference 
there is being in fayor of No. 4; at average loads 
there being considerably less difference in these 
two points. | 

The iron loses, which go on regardless of the 
load as long as current flows iu the primary 
winding, differ very greatly even if we take three- 
fifths of the losses in No. 4 as the losses of a 1,500 
watt transformer of that type. Let us suppose 
that these transformers are placed on a plant 
which supplies current 24 hours each week day 
and 12 hours on Sunday, which makes a total of 
8,186 hours per year that current would flow in 
the primary winding of the transformers, and 
the total number of watt hours wasted by the 
two transformers is shown below. 

l F = 125 
Transformer No. 3. 8,136 X 82 = 260,30) 
Transformer No. 4......... 8,186 X 80 = 651,000 
F = 60 | 
Transformer No. B8......... 8,186 x 46 = 874.800 
Transformer No. 4......... 8,186 X 140 = 1,140,000 


In a station which turns out a kilowatt hour 
for each eight pounds of coal burned (and this 
in Wisconsin requires the station to be well ar- 
ranged and the use of coal that costs $2.50 or 
more) transformer No. 4 requires the buying of 
about a ton and a half of extra coal every year 
when operated at a frequency of 125; therefore 
it costs, other things being equal, upwards of $4 
per year more to operate than No. 3. It would 
therefore pay well, if other things were equal to 
buy transformer No. 8, even if its first cost were 
many dollars greater than that of No.4. The 
difference between the transformers is even 
greater when the frequency is 60. 

For every hundred transformers of the types 
here compared, the generator plant that supplies 
current to No. 4 must be of five kilowatts greater 
capacity than that required for No. 3, which 
means an increase of 3 per cent. in the genera- 
ting plant; that is, a plant of a given size which 
uses tran former No. 4 must have a capacity for 
supplyivg current greater by 8 per cent. than if 
transformer No. 3 were ured. 

The difference between these two transformers 
is largely due to differences in the relative 
amounts and arrangements of the iron and cop- 
per in the cores and windings, and the magnetic 
quality of the iron core. The standing of the 
manufacturers renders it probable that the 
transformers are of equal durability and reli- 
ability, but the regulation of No. 4 is better, 
The regulation question, which should be care- 
fully considered, makes aserious deduction from 
the claims of No. 3 to flist place in the com- 
parison. 

Differences sometimes occur between trans- 
formers of the same size and same make which 
are not as great as the differences here shown to 
exist between Nos. 8 and 4, but are sufficiently 
great to seriously affect their economy. In order 
to husband the capacity of a plant and to save in 
operating expenses, it is therefore of importance 
not only to test transformers of different makes 
which are presented for sale, but to test each 
transformer which is put on the line. This may 
be easily and expeditiously done. To test the 
iron losses the secondary coil of a transformer 
should be connected to the regular lighting oir- 
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cuits, with an ordinary wattmeter included, and 
the circuit of tbe primary coil should be left 
open. The reading of the waitmeter shows the 
number of watts which are wasted by the iron 
loss. | 

A wattmeter such as is required for these 
measurements costs from $40 to $70, and isan 
instrument that, like the steam engine indicator, 
pays to have at hand for proper use. However, 
if the regular wattmeter is too expensive to buy, 
an ordinary Thomson recording wattmeter, pro- 
vided a sufficiently sensitive and reliable one is 
at hand, may be used in place of it, and the res- 
ord reduced to the basis of one hour. It is 
ne dless to say that instruments which are used 
in such tests as are here proposed must be fairly 
reliable. 

To test the copper losses in a transformer the 
quickest and easist method, which is approxi- 
mately accurate, is to connect the primary coil 
of the transformer in series with some resistance 
(iron wire or lamp) to the alternating incandes- 
cent circuit, and short - circuit the secondary 
coil of the transformer through an an peremeter. 
The resistance should be adjusted until the full 
load current of the transformer flows through 
the amperemeter. The reading of a wattmeter 
so connected in circuit with the primary coil 
gives the copper loss approximately. 

The drop in pressure in a transformer may be 
measured by connecting the transformer to the 
lighting circuits and reading the primary and 
secondary pressures by voltmeter. The trane- 
former may then be loaded by lampe and the 
pressures again read, when the drop is at once 
seen. One voltmeter may be used for this, but 
two are u ore convenient, | 

For the testing of individual tran fo: mers ss 
they are delivered and before they are put on the 
lines, all the instruments which are required are 
already in the possession of the electric station, 
with the exception of a wattmeter, and this is not 
a ser ous.deficiency since, if necessary, a Thom- 
son recording wattmeter may be used instead. 
The testing need take but little time and is 
likely to result, in average stations, in the 
saving of considerable wastes. 

Proper records of his transformer tests enable 
a station manager to determine at oi ce the 


amount of saving that he may uake by replac- 
ing certain smal transformers by one large 
transformer. If tests aie not made, such 
changes may not bring theresults expeo: ed, since 
a number of first-rate small transformers may 
be replaced to no advantage by a large trace 
former if the latt: r is not a guod one, but usu- 
ally a large transformer, if one of the best, is 
more desirable than several small ones, whether 
they are good or bad. 

For your guidance in selecting transformers, I 
will give you the following data, co: tained ins 
table made out by Prot. Ryan. The table gives 
‘the largest currents which should flow in the 1,00 
volt primary of good transformers when the 
secondary circuits are open: 


Watts capacity. Leakage current. 
/ -080 
6,500.. . . 100 
hr s corinnere 200 


When the low pressure coil is cannected tos 
100 volt circuit the leakage currents may be ex- 
pected to be ten times as great. 

For intermediate capacities, intermediate 
values o! the open circuit or leakage current 
may be expected. I shall add to this the value 
of the iron loss, which should not be exceeded 
in thoroughly good transformers. 


Wattscapacity. Iron 1068. 
1000 ð w ͤ 320 
1,500. . 0 
3,000 . 50 
/ o1 Aim eee weawes 60 
4,000... ; 4 . 60 
6,500. ae eee 0 100 

F a casaeesa ta: Wan veeewawese 150 


The copper losses in transformers of all sizes 
should never exceed 3} per cent. at full load, and 
ought to be between 14 and 24 per cent. J 
total drop in secondary pressure, due to loading 
a transformer, if the primary pressure is 
constant, ought. not.to exceed A per cent. 
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BOOK REVIEWS. 


ELECTRICAL ENGINEERS AND STUDENTS’ CHART 
AND HANDBOOK or tH BrusxH Aro Lieut Sys- 
TEM. By H. C. Reacan. JR. 8vo, cloth, 48 
pp. New York; Norman W. Henley & Co 
Price $1.00. 


The object of this little book is to give to those 
connec ed with the Brush system of dynamos a 
clear and simple explanation, together with illus- 
trations of the different pa: ts of the dynamo, and 
to afford for students a non-technical description 
of this well-known machine. A unique feature 
of the book is a chart b wh ch the Brush com- 


‘mutator is explained. Thie consists of a heavy 


card upon which has been engraved the fields 
with their various connections, and rotating in 
front of this is a tr: nsparent mica disk upon 
which have been drawn the armature ring and 
coils together with their connections with 
the commutator :egments. Four mica bru-hes 
are also represented, so that as the di k is re- 
volved the courses of the currents are ieadily 
traced out for any position of th: armature and 
commutator. By means of ordinary diagram: 
this tracing of the currents has always been the 
most difficult part of the machine to explain, but 
by the means resor.e.| to here it beoon. es +e xoeed- 
ingly simple. 

The other illustrations are of the usua kind, 
embracing both diagrammatic and pe spective 
views of the various parts of the machine, iu- 
cluding the Brush regulator, or dial, and are 
dawn to a sufficient scale to be asily followed. 

The method of changing a machine from rizht 
hand to left hand is fully e plained. Troubles 
and remedies are given due attention, and a tabi - 
of dimensions of the various aro-light dynamos 
is added. 

We think ihe book will be of great interest to 
all of those having this make of machine in their 
charge. 


Ammian INSTITUTE (7 ELECTRICAL ENG NEE BO 

—APPLIOANT’S MANUAL. 

Mr. Ralph W. Pope, secretary American In- 
stitute of Electrical Engineers, 1,009 Havemeyer 
Building, New York, has just issu:d a little 
pampblet entitled ‘` Applicant’s Manual,“ pre- 
pared to meet the demand for iuformation re- 
garding the work of tue Institute aud how to 
join it. 

T is is a very handy little brochure which 
should | e product:ve of much good in extending 
the usefulness of the Institute | y spr ading more 
widely the inf. rmation as to how membership 
may be acquired. The t ble of contents includes 
the following: 

1. Instruction: for Joining. 

3. Fac-simile of Application Blank. 

8. Form of Applicati. n for Transfer. 

4. Rules of the Institate. 

5. List of Members (geogranh ea). 

6. Olassified List of Papers Published. 

7. Definition of Electrical Units. 

Copies will be supp ied gratis by the recre- 


t ry o all who apply to bim tor the same. 


Personal. 


Mr. A. 8. ferry, of the Sunbeam Lamp Manu- 
facturing Company, bas returned to Chicago 
after a two weeks’ vacation in the East. 

Col. S. G. Booker, after a long absenee, was a 
welcome visitor in New York and B ston last 
week. 

Mr. L. B. Sherman, for many ye ars con: ected 
with the Railway Review of Cuicago, has been 
appointed Western manager for The Official 


Railway Equipment Guide” aid Tue Pocket 
List of Railroad Officials.” 

According to a London writer the Brussels 
Ele tric way isan excellen example of iuter- 


national practice. The boilers are Englirh, the 

engines German, the motors American, the chief 

oe Italian and the cl. rks in the general 
Freneh. 


General News. 


What is Going on in the Electrical World. 


Smithville, Tex.—-A company is being or, an- 
reat here to put in waterworks and elec ro 
lights. 


Elizabethtown, Ky.—An effort is being 
made here to orgauiz: a local electric light 
company. 

Cynthiana, Ky —Tie Cynth ana Electric 
Light Company has been organized with a capi 
tal of $10,000. 


Windom, Minn. —T. e city council has award- 
ed tue electric light contract to the Western 
Elev: rio Company. 


Topeka, Kan. — The city council are consider- 
ing the pur hase of new machinery for the city 
e ectric light plant. 


San Diego, Cal.—G-orge B. Korper, purchaser 
of the cable road, will procee : at unce to change 
the road to an electric system. 


Dallas, Tex.—E. L. Wood, C. B. Gillespie 
and others are formi:g a company to build an 
electric line to Oak Lawn in the suburbs. 


Greenport, L. I.—The stockholders of th: 
Greenpurt Electric Light and Power Cumpany 
have \ oted to sell the entire electric p ant. 


Allentown, Pa.— Werk on the Allentown and 
Reading trolley road w.li begin as soon as the 
awards tu the b.dding contractors are decided. 


Hawkinsville, Ga.—By a unanimous vote 
the citizens of Hawkinsville have decided in 
favor of a waterworks system and ele tro light 
plant. 


Buffalo. N. T. The Proctor. Raymond El. ctric 
Company of Rochester, wanufacturers of electric 
Sarak annunoiators, tts., will establish a plant in 

uffalo. 


McLane, Pa.—Hon. Emmet Wilcox visited 
this town lately for the purpose of secrrivg right 
of way for a new electric road to ran from Oam- 
bridge to Erie. 


Saratoga, N. Y.— Proposals wi.] be receiv d 
until October 12 hy James D. MoNulty, clerk, 
for the furnishing of street ligh.s, eto, for one 
or four ye: rs. 


Cairo, N. Y.—The Oairo aud Windham turn- 
pike has been purchased by a number of capi- 
talists w o propose to build. v electric railroad 
from Cairo tu Prattsville. 


Beeville, Tex —Mesers. Lowery and Wolf, 
of Tewple, T. x., have midea propos tiou to the 
citizens of the town to put in an eleorrie li, ht 
plant and a telephone sysiem. 


Flushing, Mich —The contract for the dy- 
namos and electrival «equipment of the new el: o- 
tric light plant has been awarded to the Fort 
Wayne Electric Corp rat on. 


Lockport, N. Y.—After many mouths of 
ex4aperating dlisappointments and broken 
promises, this city has an electric ptreet car line 
that every une is tatisfled with. 


Petersburg, Va.—The right to build an elec- 
tric railway between Peters: urg aud Manchester 
has b en awarded to tue company represented by 
John Robertson af Ma chester. 


Los Angeles, Oal.—The board of public 
Works recommend that the ovuncil grant the 
franch se for an electric railway iv Eighth stre. t 
to the Los Ang: les Traction Comp- ny. 


New Orleans, La.—An application for a fran- 
chise by J. P. Loomis to erect and maintain an 
electric light plant in the city was referred to the 
council committee on franchi 


Phoenix, Aris.—‘lhe Phoenix Light and Fuel 
Oompany has purchased the Garuiner electric 
light. plant and will combine botu plants at the 
power-house of the Pbonix Company. 


Philadelphia, Pa.--The officials of the Sonth- 
ern Passenger Railway bave dete: mined to use 
an electric storage battery system to c-perate 
their cars as soon as the road is finish: d. 


Richmond, Va.—The city couvo.] has cou- 
curred with the board of aldermen in giving to 
the R chmond Traction Company the right to 
establish a new street cur line on Broad street. 


Nevada, Mo.—Tbe electric ligt aud power 
francaise lately g anted to Col. Geo. V. Dudley 
of St. Louis bas been confirmed by a majority 


vote of 20 to 1 at the special election. The fran- 
chise runs for ten years. 


St. Paul, Minu.—The business streets of St. 
Paul are to be clectr cally lighted if the assem- 
bly concurs with the board of aldermen in decid- 
ing to abolish the gas lamps and put iu 2,000 O. P. 
arc liguts at the street corne:s. 


Hoboken, N. J.—The Hoboken Railroad, 
Warehonse and Steamship Company, of which 
Col. E. A. Stevens is president. bas applied for 
a franchise for au electric freight railroad along 
the water fri nt in Hoboken. 


Little Falls, N. Y.—The trustees of R chfield 
Springs have decided to leave to a vote of the 
\axpayers the quest on of permitting the pro- 
posed Little Fails aud Richfi ld Springs electric 
railroad to enter that nobby villa.e. 


Rockville, Md.—The Tennallytown and Rock- 
ville Electric Railro.d Company's franchises 
railroad tracks, ca:s and other equipment. and 
also’ the reul estate of the company, are to be sold 
at Bethesda post office o : the 25th inst. 


Staten Island, N. Y.—Th; Ed.ewater tra - 
tees have passe. a resolution that the I. terio 
Electric Railroad Company » ust sign its con- 
tract with the vill ige, file its bond and de> sit 
$10,000 by Sep ember 10 or its franchise wiil be 
revoked 


Mt. Morris, N. T.— An electric light and 
power plant will be put iu at Craig Ool.ny fer 
lighting the grounds. Power i- obtained fiom a 
stream which runs tbro.gh the Colony property, 
and an auxiliary steam plant will be put in, all 
costing about $20,000. 

Topeka, Kan.—The city courcil has under 
consid: ration the purchase of new machinery 
tor the city electric light plant. An elect. ic 
company, it is said, has made th- city a propo- 
sitio i to take the ¿ld machinery a id put in com- 
piete new works for $10,000. 


Georgetown, Mass.— At a special town meet- 
ing held here a few days ngu t. take action on 
the petition of the Haverhil, Georgetown and 
Danvers Electric Railroad Comp iny for a loon- 
tion through this place, ıı was resolved to wel- 
o me the proposed road in' o town. 


New York.—A scheme is i. contemplation 
whereby the Eighth avenue line of ho:se cre 
may be superseded by an underground trolley 
system. to extend from Canal street to the Har- 
lem river. The system in view is similar to but 
an improvement on that in useat B dapest. 


Santa Oruz, Oal.—F. W. Swant n has made 
terms w.th Henry Cowell for tbe purchase of 
Cowell's water rights inthe San L renzo River 
for the pu: pose of obtaining power with which to 
ope:ate factories and electric light plants. A 
company is to be formed for t:.e purpose of 
utilizing the power. 

Keene, N. H.—A charter for an electric street 
railroad in Keene, N. H., was procured three 

ens ago, aud the subject of building is now 

ving mi aa President Elisha Lane, Francis 
O. Fanikner and C. J. Woodward have been 
appointe I a committee to receive propositions 
for construction. 

Omaha, Neb.—A special election is to be held 
at Florenoe on the 17tu inst. to get a vote on the 
proposition t. issue $18,000 in bonds to aid the 
company that pro; oses to build „n electric street 
railway between Omaha aud Florence. V. G. 
L ntry, Walter G. Clark aud Fred Parker are 
the leading men iu the company. 


Osborn, 0.—Sealed proposals will be received 
to September 16 lor furnishing all lab. r and 
material requised for the construction of :n 
ek ctric light system and a water works system, 
according to plans, «tc , on file Wm. G. Moler’ 
consulting engineer, Bushnell Building, Spring- 
field, O., cau give information 

Sea Oliff, L. I.— Ama recent meeting of the 
board of trustees a resolutiou was adopted to 
place before the voters a proposition to light the 
village by electricity, the emount to be expended 
not to excred $8.500. ‘The clerk was nlso ordered 
to issne notices of th» village election. which will 
take place September 10. 

Bowling Green, O.- J. R. McKnight,president 
of tlə Bowling Green Electric Lighting Com- 
pany, has been granted a franchise to build and 
operate au electric road in this city, and has 
secure! the right of way from Bowling Green to 
Perry burg where tbe road will connect with the 
Toledo and Maumee Valley belt line. 


Detroit, Mich.—It is expected that work will 
begin very soon on the Detroit, Port Huron and 
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St. Clair River Railroad. The route of the 
road is from Detroit to Mt. Clemens, to Ches- 
terfleld, to New Baltimore, around Anchor Bay 
and up the lake and river to Port Huron. 
Freight as well as passengers will be carried. 


Baltimore, Md. — An electric suburban rail - 
way is proposed, to extend from Powhatan to 
Harrisonville, connecting with the Gwynn Oak 
branch of the Baltimore Traction 1 
system at Powhatan. It is understood that the 
Baltimore Traction Company will construct and 
equip the road provided the projectors subscribe 
$15,000 or $18,000. 


Jersey City, N. J.--The stieet and water 
board has resolved to reorganize the street-light- 
ing system of this city. The ci y for this pur- 
pose been divided into districts. Some of 
these—the greater portion—are to be lighted by 
electricity, while in others gas or oil may be 
used, as the bids for same may dictate. The 
board will ask for a series of bids. 


Sea Isle City, N. J.—John L. Burk, Wilson 
Banks, Mayor F:ank Smith of Holly Beach, and 
Councilman George Ent of Anglesea expect to 
secure a franchise from the borough councils of 
Holly Beach and Anglesea to build an electric 
trolley road on Five Mile Beach, connecting An- 
glesea, Wildwood and Holly Beach. All of the 
towns will also be lighted by electricity. | 


Fort Wayne, Ind.— The Fort Wayne, Lake 
Everett and Columbia City Street Railway Com- 
pany has completed its organization and the fol- 
lowing officers were elected: President, O. E. 
Everett; vice-president, William Geake ; secre- 
tary, W. E. Doud. The capital is $800,000 and 
O. E. Everett and W. E. Doud, of Fort Wayne, 
own all but three shares of the stock. 


St. Helena, Oal.—The town trustees have 
granted L. Orothwell a franchise to build an 
electric road slong the main streets of St. 
Helena; also to construct and operate an electric 
light plant. Mr. Crothwell already has fran- 
chises from the county supervisors and the Napa 
City trustees and proposes soon to begin work 
on the electric road from Napa to Calistoga. 


Peoria, III.— The Fort Clark Electric Rail- 
road of this city has passed into the hands of 
Columbus R. Cummings and Walter Barker, 
leading stockholders of the Central Railway, and 
the two systems, the only ones in Peoria, have 
been consolidated, with the general manager of 
the Central in charge of both. Both roads re- 
cently i obtained new franchises from the city 
council. 


Chicopee, Mass.—The commissioners ap- 
pointed by the Supreme Court to set a valne 
upon the plant of the Chicopee Electric Light 
Company report that the plant is worth $27,000. 
The date of transfer to the city was set for Octo- 
ber 1. The board consisted of ex-Governor W. 
E. Russell of 5 James Renfrew of 
1 and Theodore C. Bates of North Brook - 

eld. 


Rome, N. T.— Bids for the material and labor 
required in the erection of a boiler house and 
dynamo room, building conduits, electric wiring, 
etc., for the Rome State Custodial Asylum, will 
be received up to 12 o’clock, Sept. 11. Proposals 
must be for the whole work and addressed to E. 
Stuart Williams, president of the board of man- 
agers of the Rome State Custodial Asylum, 
Rome, N. Y 


La Porte City, Ia.—This town was thrown 
wide open” when the vote on waterworks and 
electric lights was announced at the recent elec- 
tion; the majority in favor was overwhelming. 
The electric light and water plant will cost 
about $25,000 and will be installed by a local 
company comprising W. D. Wagoner, president; 
E. Duke Noven, vice-president, and H. Van 
Valkenburg, secretary and treasurer. 


Syracuse, N. Y.--The Syracuse S reet Rail- 
way Company has purchased t e Consolidated 
lines from the bondholders, whose representa- 
tive bid in the property 5 for $865,000. 
The Street Railway Company at that time, it will 
be remembered, bid $864,000. What they paid in 
the later transaction has not been made public: 
the purchase, however, puts them in possession of 
the whole street railway systern of the city. 


Logan, Utah.—The Hercules Electric Power 
Company, at the head of which is Hon. L. L. 
Nunn, of Colorado, proposes to erect an electric 
plant on Logan River, a few miles from this 
town. At that point almost any power may be 
obtained from the stream. For the purpose of 
pro viding light, the company has decided to be- 


gin with 1,000 =. P., which may be increased as 
occasion requires. An electric railway is in- 
cluded in the scheme. 

South Framingham, Mass.—The Milford, 
Holliston and Framingham Electric Railway 
Company. has applied tor a franc.uise to the towns 
through which it will operate its new road. The 
South Middlesex Company will furnish power 


for the new road to operate to Ho liston, the 


Hopedale Electric Company to operate from Hol- 
liston to Milford. The Worcester Construc- 
tion Company will build the line and the com- 
pany expects to open up before January, 1896. 


ie D. 0. — The Eckingt n and 
Soldiers’ Home Railway Company are likely t 
abandon horses in the operation of their line 
and adopt some other motive power.-—The Wash. 
ineton and Great Fails E.ectric Railway Com- 
pany has filed a deed of trust conveying its rail- 
way property, iranchises, eto.. to the National 
Safe Deposit Company to secure 1,800 coupon 
bonds aggregating $500,000. The purpose of the 
issue is to provide for the completion and equip- 
ment of the road. | 


Trenton, Ont.—The contract for lighting the 
town for ien years has been awarded to the 
Brush Electric Company of Oleveland, O., rep- 
resented here by Col. W. 8. Rogers. Tue mag- 
nificent waterpower, capable of producing 12,000 
H. P., no.th of the town, on which a suitable 
power house was constructed last year, will be 
used for the purpose. Besides an incandescent 
9 of lighting, the company will develop 

e power by putting in large generators, and 
distribute current through the town for manu- 
facturing purposes. 


Hamilton, O.—The city electric light and 
power plant is to be ‘‘dedicated’’ on the 19th inst. 
with a splendor calculated to make the event 
memorable. The programme is an ‘elaborate. 
oue, and the celebration will probably last far 
into the night. “At 6:30 P. M. there will be a 
fee tive salute of fifty guns, followed by a grand 
band concert, dress parade, choral music and a 
specially urranged display of electrical pyro- 
technics. Electrical fountains, similar to those 
in use at the Columbian Exposition will delight 
the eye, and the city at large will be lavishly dec- 
orated.” Arrangements have been made for 
low rates over all the rail: oads leading into the 
city, and a large influx of strangers is «expected. 


Pittsburg, Pa.—The local pape s announce 
the arrival in this city of R. B. Elwell of Sydney, 
New South Wal: s. r. Elwell is an electrical 
engineer in the employ of the New South Wales 
Gov-rnwent, and came here to study the elec- 
trical systems of thiscountry. He isa member 
of the Society of Civil Enyineers of London. 
He said that the Government in Australia 
had built and owned almost all the railroads 
with the exception of a tew short lines. There 
are 2,500 mile of railroad in New Sou h Wales. 
The freight is handled by Baldwin locomotives, 
but the passenger traffic is huuled by engines of 
English make. The Government is about to 
adopt electricity on the railway lines bo:h for 
motive, automatic signaling and switching pur- 
poses. Mr. Elwell visited the Westinghouse 
plant at East Pittsburg und pronounced it far 
ahead of any shops of the same character in the 
world.--A scheme of electric railway extension 
involv ng about 200 miles of road s reported to 
be under consideration by the Second Avenue 
Traction Company and otherr. The road is to 
be extended along the Ohio River from Pittsburg 
to Wheeling, touching East Liverpool and Steu- 
benville, and from Wheeling will pass through 
Washington to Brownsville, thence following 
the Monongahela to the present terminns near 
McKeesport, making a complete circuit.—Eu.- 
gene Ingold has been appointed chief inspector 
of the new division of inspection in the city 
bureau of electricity. 


Some Big Okonite Cables. 


The Okonite Company is making two immense cables 
for the Metropolitan Telephone Company, to carry wires 
under the Hudson River. Each of the cables has twenty- 
four conductors and is over a mile long. The company re- 
cently manufactured two similar cables to connect New 
York with Brooklyn. Another piece of work just finished 
was a cable three miles long and covered with lead armor 
made all in one piece. It was shipped to Lenox, Mass., 
where it will be laid in a subway. 


Standard Underground Cables at Buffalo. 
The Police Commissioners of Buffalo have contracted 
with the Standard Underground Cable Company for 14,205 
feet of cable to complete the police telegraph system. 


International. Electric Company. 

It would seem that the Incandescent lamp trade is im. 
Proving, for the e comes an announcement of the location 
of another factory in St. Louis. The style of the new 
company as incorporated under the laws of the State of 
Missouri is the International Electric Company. The 
location of their factory is 19th and Olive streets, st. 
Lo is, being within three biccks of that city’s new Union 
Station. Their factory building is modern in every 
respect, being five stories high and especially adapted to 
the work to which it is to be put. The manufacture of 
the incandescent lamps is in the hands of J. M. Davey, 
who, for some ten years has been identified with thein- 
candescent lamp business. The business management of 
the company is in the hands of H. G. Ferguson. who has 
been actively identifed with several large central 
stations in the West, and who is thoroughly familiar with 
electrical matters both theoretical and practical. 

The object of the new company is to’ furnish a strictly 
high grade lamp that will appeal for approval altke with 
the central station, isolated. plant and the trade in gen- 
eral. The new lamp, to be put on the market shortly, 
will be known as the “ Davey High Grade.“ 


. Beacon Lamps at the Boston Conclave. 

The Beacon Lamp Company of Boston met with fatter- 
ing success with their 11,000 lamps used in the Knight 
Templar decorations. Mr. J. R. Masury, electrician of B. 
F. Keith’s New Theater, reported that he used three 
makes of lamps in his Knight Templar decorations, that 
two-thirds of them were of the Beacon make, and in their 
four-hour test they lost but one Beacon lamp, and 40 and 
200 of the other makes respectively. The conditions under 
which they were used were very trying, owing to intense 
heat due to close grouping of the lamps. The Beacon Lamp 
Company are justly proud of this regult. 


Catching Up With Orders. 


After a continuous run, excluding Sundays, of a thou- 
sand hours, the Crocker-Wheeler Electric Company have 
almost caught up with their orders, which since the fire 
of last April have been nearly twice as large as ever be- 
fore. The company have also nearly replaced their stock 
of parts and are therefore able to serve their customers 
with greater promptness than has recently been possible. 


BUSINESS HINTS. 


a 


Public Buildings, Theaters, Residences, &c., Proposed 
or in Course of Construction. 

(The folowing summary is prepared weekly for Exc- 
TRICITY for the information of advertisers and readers 
who are dealers in apparatus and articles required in the 
electrical equipment of public and private buildings.) 


Albany, N. Y.—It is reported that a hotel and theater 
building is about to be erected in Albany at a cost of 
nearly $1, 00,000. ö i 

-Ambler, Pa.—Dr. Mattison wili erect a $75,000 house on 
the Reiff property. 

Amesbury, Mass.—The directors and board of auxiliary 
of the Y. M. C. A. have voted to build a banquet hall at 
the new gymnasium, with all modern conveniences. 

Beloit, Kan.—Sealed proposals will be recelved at the 
Office of the State Industrial School for Girls, or by the 
Board of Public Works of the State of Kansas, until Sept. 
19, for the completion of a system of electric lighting. 
Copiés of plans will be on file at office of the Board of 
Public Works, Sol. Miller secretary, Topeka, Kan. 

Boston, Mass.—A five story office and store building will 
be erected at 729-781 Boylston st., for John C. Haynes. 
A. D. Puffer will erect a five story mercantile building at 
104 Cambridge st. 

Brockton, Mass.—At a meetin; of the Palace Hall Cor- 
poration, it was decided to erect a $80,000 building at 
once. 

Brooklyn, N. ¥.—Senator Wm. H. Reynolds is having 
plans made by Architect J. B. McElfatrick & Scns, 14 
Broadway, New York City, for a $50,000 residence for him- 
self on Vanderbilt ave., near the Eastern Parkway, which 
will be heated by steam and lighted by electricity.... 
James Lamb will build 2 four story double apartment 
houses, north side of Park Place, east of Classon ave.... 
Louisa Squiie will build 2 four story double apartment 
houses, south side of 8th st., west of 4th ave. 

Buffalo, N. Y.—Henry W. Sprague will erect a hand- 
some building on Oakland Place from plans prepared by 
Architects Babcock & Willard, of New York. 

Chicago, Ill—Architect Charles H. McAfee, 34-3 
La Salle st., has prepared plans for a seven story and 
basement manufacturing building, to be erected on West 
Van Buren st., near Halstead ; heated by steam, lighted 
by electricity ; one passenger and two freight elevators. 

Cleveland, O.—H. C. Ford is interested in the erection of 
a fourteen story buillding, to be erected cor. Euclid ave. 
and the Public Square, to cost upwards of a half million 
dollars - 

Dobbs Ferry, N. Y.—A syndicate of New York capital- 
ists have purchased the old Manhattan College grounds 
at Dobbs Ferry, and will erect a hotel and casino build- 
ing. Colt, Trowbridge & Livingston, 287 4th ave., New 
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York City, will design the structure and superintend its 
construction. 


Galveston. Tex.—A butlding, complete in all details, is 


to be erected here for the Y. M. C. A. 

Kansas City. Mo.—The proposed public library building 
will be lighted by gas and electric lights. 

Memphis, Tenn.—Chickasaw Lodge, I. O. O. F. has 
passed & resolution to erect a seven story lodge and office 
building at a cost of $100,000. 

Milwaukee, Wis.—The plans of Ferry & Clas for the 
proposed masonic temple have been accepted: they call 
for a six story building, to cost 160, 000. 

Morristown, N. J.—The Babbitt Building is being torn 
down, to be replaced by a five story building with 
modern improvements, 

New York City.—Plans have been drawn for a new play- 
house to be erected on the site of the burnt B. R. Jacobs 
Theatre; Architect Wm. J. Fryer, 19 Broadway.... Adam 
E. Fischer will erect a seven story mercantile building at 
70-73 West Houston st . Robert T. Hotcroft will build a 
seven story warehouse on east side of West Broadway, 
north of Grand 87., which will be provided with an elec- 
tric elevator, electric wiring and fittings, eto. Architects 
Neville & Bagge, 215 West 12th st....Plans are nearly 
completed for the new building to be erected for the New 
York Life Insurance Company, on Broadway near 
Leonard st.; estimated cost, $1,230,000; Architects 
McKim, Mead & White, 160 5th ave....Albert Sichel, 209- 
217 East 22d st., will erect a six story factory, to be occu- 
pied by Lehmater, Schwartz & Co.; Architect W. Wheeler 
Smith, 7 Wall st....John E. Kaughran will erect at 89 
Walker st. a seven story mercantile building, to be 
equipped with elevators, steam heating appliances, 
electric wiring, etc.; Architect Richard R. Davis, 247 
West 125th st....Architects Harding & Gooch, Postal 
Telegraph Building, will prepare plans for the eighteen 
story building to be erected for the Commercial Cable 
Building Company in Broad st., on the site of the old Del- 
monico building....It is reported that work on the new 
Astor-Lenox-Tilden Library Building will be begun 
November next; the trustees of the library fund have 
received from the heirs of Samuel J. Tiiden . 000.000 of 
the $6,00 ),000 bequeathed for a public library... Wm. W. 
Astor, 21 West 26th st , will build 4 five story dwellings at 
721-728 5th uve., to cost #100,000; Architects Clinton & Rus- 
Sell, 32 Nassau st... . Mrs. C. F. Schiefiiln, 7 West 36th st., 
will build a five story dwelling at 5 East ‘6th st.; Archi- 
tects Parrish & Schroeder, 1 Madison ave....Charles 
Buek will erect a row of private dwelling houses on north 
side of West 72d st., west of the Boulevard; Architect 
Henry F. Cook, 264 Columbus ave....Pinkus Nathan, 48 
East 79th st., will bulld a four story brick dwelling at 81 
West 86th st., to cost 515.000; Architect Albert Wagner, 
67 University Place .. . Robert «>, Connell and Edith L. 
Smith will buiid a Ave story brick store and fat cor. of 
Greenwich and Liberty sts.; Architect Cyrus L. W. Bid- 
litz, 160 5th ave. 

Philadelphia, Pa.—Plan’ have been completed for the 
eight story addition to the wholesaie department of the 
Sharpless Bros. stores, at 805 Jayne st. 

Portchester, N. Y.—James W. Quintard 1 having plans 
drawn for a $100,000 residence in Portchester. 

Providence, R. I.—Lioyd -Tiliaghast, the well-known 
restaurateur, has purchased the property bounded by 
Washington, Eddy, Wooster and. Cove sts., and will 
probably erect a four story building, to cost not less than 
$100,(.00. 

Some ville, Mass.—Designs for a new city hall on Cen- 
tral Hill, cost not to exceed 20,0 0 will be received until 
Oct. 16th. 

St. Louis, Mo.—The 19th Century Building Co., 813 
Chestnut st., will erect a ten story building on north side 
of Olive st., between 9thand 10.b sts., for an office and 
theater building. to cost $1,000,000 ; passenger elevator, 
electric lighting, etc.; Architects Raeder, Coffin & 
Crocker, Chicago, Ill. 


INCORPORATIONS. 


The Elmira Safety Appliance Company, Elmira, N. Y — 
to manufacture electric engine stops, auxiliary gover- 
nors, Circuit breakers, etc. Capital stock, $5,000. Di- 
rectors: Charles J. Langdon, George M. Diven, W. N. 
Eastabrook, James C. Miller and W. Mitchell Wood, allof 
Elmira. 


The Lewiston and Youngstown Frontier Rallway Com- 
pany. Buffalo, N. Y.—to operate a street surface road by 
means of horses, electricity or any other motive power 
than steam, from the town of Porter, north of Youngs- 
town, to Lewiston. Capital stock, $60,000. Directors: 
O. P. Letchworth, Frank M. Haye-, Henry C. Howard, 
A. J. Wheeler, Edwin T. Evans, L. D. Rumsey, F. R. 
March, Joseph L. Hunsicker, all of Buffalo, and A. H. 
Dutton, of Youngstown. 


The Livonia and Lake Conesus Railroad Company, 
Livonia, N. Y.—to build a six-mile railroad from the New 
York, Lake Erie and Western railroad at Livonia to Con- 
esus Lake, wholly within the County of Livingston. 
Capital stock, $60,000. Directors: Francis D. Hunter, 
David L. Gray. New Tork: William D. Blake, Tompkins- 
ville; Walter E. Ayres, Harry H. Ward, Buffalo; Henry 


B. R. Potter, Edward F. Burns, Jersey City: Clarence P. 


Moore, Passaic ; Chester C. Burritt, Bayonne, N. J. 


The Bryant Zino Company, Chicago, Ill.—to manufac- 
ture, buy and sell electrical and other articles. Capital 
stock, $8,500. Promoters : Geo. Bryant, W. W. Salmon, 
J. A. Wilson. 


The Bethel Electric Light and Power Company, Bethel, 
Vermont—to furnish light and power for sale. Capital 
stock, $15,000. Promoters: W. H. Creamer, A. A. Brooks, 
R. M. Chase, M. A. Moody, Geo. H. Tupper, Bethel. 


The Ascher Heating and Piumbing Company, 
Des Moines, Iowa—to engage in plumbing, gas fitting, 
electric light fitting, steam fitting, etc. Capital stock, 
$2 „000. Promoters ; O. K. Ascher, Will Scoville. 


The Osceola Electric Light Company, Osceola, Iowa—to 
own, Operate and malntain an electric light plant, sell. 
buy or lease real estate on which to put plant Capital 
stock, $30,000. Promoters: J. R. Harrison, A. W. Lewis, 
John W. Hall, D. Goldsmith, W. H. Hall. 


The Hasbrouck Heights Light, Heat and Power Com- 
pany, Hasbrouck Heights, N. J.—to make and sell gas for 
lighting streets, manufacture eleciricity for heat, light 
and power. Capital stock, $5),000. Promoters: Edward 
M. Anson. Geo. Broughton, Jr., Hasbrouck Heights, N. J.; 


Jules F. Vaiois, New York City; David B. Mitchell, Brook- 


lyn, N. Y., and John Q. Hanson, New York City. 


The People's Electric Light, Heat and Power Company, 


Avoca, Pa.—to supply light, heat and power. Capital 
stock, $95,000 Promoters: Jas. Butler, Jno. A. Gillick, 
Michael J. McDonald, Moosic, Pa. 


The Bryan, Hicksville, Mayville and Ft. Wayne Railway 
Company, Hieksville, Ohio—to build and operate an 
electric railway in Williams and Defi. nce Counties, Ohio, 
and Allen County, Ind. Capital stock, $50,000. Promo- 
ters: F. W. Horton, C. F. Swift. J. B. Colegrove, W. d. 
Deastman, John W. Winn, Geo. C. Serrill, John 8. Hart, 
M. M. Hootman, W. H. Harter, J. J. Dorsey, H. M. Simons. 


The Hermann Electric Light Company, Hermann, 
Mo.—:oọ furnish electric lights, etc. Capital stock, 
$8,000. Promoters: H. C. Leisner, Geo. Mittendort. 
Theo. Graf, Hermann. 


The Punta Gorda Ice and Power Company, Punta 
Gorda, F.a.—to manufacture and sell ice and produce 
and transmit electric light. Capital stock, $10,000. Pro- 
moters : J. H. Farrington, Wm. 8. Stetson, Lorenzo T. 
Blackmon, Punta Gorda. 


‘rhe Consumers’ Electric Company, Seattle, Wash.—to 
produce, transmit and furnish electrical current for 
light, heat and power. Capital stock, $50,000. Promoters: 
Thos. Boyd, A. M. Brooks, W. J. Grambs. 


The Amber Investment Company, Tacoma, Wash.—to 
deal in real estate, eicct ical and street rail ways. Capital 
stock, $500. Promoters: Arthur C. Prichard, F. Bryant, 
F.C. Taylor, F. J. Miller, R. C. applegate. 


The Colorado Electric Heating Company, Denver, Col.— 
to engage in electrical heating, electric lighting, elec- 
tric power apparatus of ali kinds. Capital stock, 
$100,000. Promoters: Geo. B. Frally, J.s.J. Lailie, E. C. 
Ticknor. 


The Kansas and Arkansas Construction Company, 
Kansas City, Kan.—to erect buildings, electric light and 
gas plants, and to build and equip railroads. Capital 
stock, $60,000. Promoters: W. W. Atkins, B. L. chort, 
C. A. Ellis, J. J. Spencer, Kansas City. 


The Fort Wayne, Lake Everett aud Columbia City 
Street Ka:ilway Company, Fort Wayne, Ina.—to organize, 
bulld, equip and control and operate an electric street 
railway in Ft. Wayne. Capital stock, $800,000. Promo- 
ters: Chas. E. Everett, Wallace E. Dowd, Wm. Geake. 


The Columbia County Electric Railway Company, 
Greenport, Columbia County, New York—io operate a 
street surface electric road for a distance of fifteen miles 
between Hudson, Philmont and Stockport staiion. Die 
rectors: Hiram McGonegal, of New York (ity; Walter 
8. Wales, of Syracuse, and A. J. zPowles, R. J. Hodge, 
Charles 8. Rogers, Wm. H. Van Tassel, Henry H. Smith, 
Sheldon B. Cook and Wm. J. Phillips, of Hudson, N. Y. 


The Dickinson Electric Supply Cumpany, New York 
City. Capital stock, 810, 00. Dl. ectors: Henry S. Ritter, 
Henry H. Dickinson and Allen 8. Goodacre, of New York 
City. 

The Great Western Light and Power Company, Des 
Moines, Ia.—:0 supply electric light and power. Capital 
stock, $250,000. Incorporators: E. P. Thompson and 
N. A. Walker. 


The American Incandescent Gas Company, Kansas 
City, Mo.—to establish a plant for the manufacture of 
appliances for making gas and electric light. Capital 
stock. $1,000,000. Promoters: A. E. Stilwell, George M. 
Meyers, E.L. Martin, E. P. Pratt, J. McD. Trimble, Arthur 
A. Mosher, Robert Gilham, George Matthews, Robert B. 


Cone, Ira C. Hubbell, and F. B. Wilcox, of Kansas City, 


and Thomas Hennessy, of Grand Falls, 8. D. 


The Colorado Gold Electric Extraction Company, Col- 
orado Springs, CoL—to do a general mining and milling 
business by electrical process. Capital stock, $1,000,000. 
Promoters: Robert McKnight, G. M. Taylor, J. R. Mo- 
Kinnte, Colorado Springs. 


MOONLIGHT SCHEDULE FOR THE 
UNITED STATES. 


(Issued by the Washington Carbon Company.) 
SEPTEMBER, 1895. 


DATE. LIGHT DATE. EXTING. 

1 12.40 a. M 1 4.80 a. 

2 1.40 * 2 4.80 * 

8 2.890 3 4.80 

4 No light 4 No light. 

5 be 5 t 

6 (7 6 66 

7 6.50 P. M. 7 8.40 P. M. 

8 6.50 8 9.20 * 

9 6.50 9 9.40 
10 6.50 10 10.20 
11 6.50 11 11.00 
12 6.50 12 12.00 
18 6.0 14 1.00 a. M 
14 6.40 18 1.10 * 
15 6.40 “ 16 2.20 « 
16 6.40 *“ 17 8.40 “ 
17 6.80 °* 18 4.50 
18 6.80 19 4.80 0 
19 d. 830 20 4.0 
20 6.80 21 4.50 
21 6.30 22 4.60 
23 6. 830 28 4.50 
28 6.30 24 4.50 
A 8.00 25 5.00 
25 9.10 “ 26 5.00 
26 10.30 37 5.00 
27 11.00 28 6.00 « 
28 11.80 25 29 5.00 00 
29 (ELKE) 80 ee eeee 
80 12.40 a. M. 80 8.00 


ELECTRICAL PATENT RECORD. 
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Lerrers Patent ISsu RD Avuaust 27, 1895. 


ELEOTRIO RAILWAYS AND APPLIANCES. 


545,070. Underground Electric Railway. Day 
"Grabam, Spr. ng fleld, Ohio, and William. P. allen Chi 
cago, Ill., assignors of one-third to Oliver 8. Kelly, 

5,00 Trolley. Juusto Hanson: Oman 

. anson, Om . 
“June 4, 189. al ' * Nep. Filed 

545,158. ectric way. John C. H 5 

2855 fl ed A 115 20, 808. enry, Westfield, 

545,187. Trolley-Line Clamp. Warren J. Belc 
fora, Cone, fen Bene on fl onen, 

545, on ect rio way. Charles H.J 
San Jose, Cal. Filed Feb. 23, aide. 9 

545,08. Undergroun ectiic kailway. Emma 
Chicago, DÙ Filed Nov. 16, 1804. peace. 

ane 5 A aac flecws 5 Cable Railways. 

orge T. rin and Frank J. Conlon, Br 
N. T. Filed Dec. 12, 1894. n 

545,858. Trolley- Controller for Electric Railways Leoni- 
das W. P. Gray and Philip G. Doescher, New Orleans, 
La. Filed May 23, 1895. 

545,398 Guard aud Guide for Electric Trolleys. John R. 
Trisler, Westwood, assignor of one-half to Joseph H. 
Moore, Cincinnati, Ohio. Filed June 1, 195. 

545,404. Electrically-Operated Mine-Car. Harry B. Dier- 
dor ff, Columbus, Ohio. Filed Dec 24, 1889, 


ELECTRIC LIGHTS AND APPLIANCES, 


545,859. Electric-Arc Lamp. Haydn T. Harrison, London, 
Engiand. Filed Nov. 19, 1892. 


DYNAMO ELEOTRIO MACHINERY, ETO. 


45,042. Hysteresis-Compensator. Bruno Abdank-Aba- 
Kanowicz. St. Maur, France. Filed March 17, 1898. 
148,1. 1. Means for Synchronizing Electric Motors. flthu 
Thomson and Edwin W. Rice, Jr., Swampscott, assign- 
ors to the General Electric Company, Boston, Mass. 

Filed March 8, 1893. 

616,288. Means for Indicating Coincidence of Phase of Two 
Alternating or Polyphase Current Machines. Johan- 
nes H. F. Gorges, Kerlin, Germany, assignor. by mesne 
assignments, to the Siemens & Halske Electric Come 
pany of America. Chicago, Il. Filed April 4. 1894. 

545,347. Commutator or Collector Brush. Charles L. 
Coffin, Detroit, Mich. Filed Feb. 5, 1896. 

545,405. system of Electrical Distribution. Thomas A. 
Edison, Llewellyn Park, N J. Original application 
filed Dec. 4. 1866. Divided and this application fied 
Aug. <9, 1887. 


TELEPHONE AND TELEGRAPH APPARATUS. 


515,191. Telephone Holder and Cut-Out. Arthur F. 
Boardman, Somerville, assignor of one-half to James 
D. Leatherbee, South Braintree, Mass. Filed Jan. 2, 


1894, 

545,2 3. Combined Telephone-Receiver, Support and 
Switch. George F. Shaver, Yonkers, N. Y., assignor 
to Amy R. Shaver, same place. Filed Dec. 6. 1891. 

515,402. Telephone and Return-Call System. Thomas R. 
Brimmer, Baitimore, Md., assignor, by direct and 
mesne assignments, tothe No American Interior 
Telephone Company, of Baltimore City. Filed Aug. 


16, 1894. 
515,4.6 Telephone. George F. Shaver, Yonkers, N. Y., 
orto Amy R. Shaver, same place. Filed June 
8, 1896. 
i BATTERIES. 


545,800. Secondary Battery. Illius A. Timmis, London, 
Engl nd. Filed Feb. 2, 1808. i 


M!SCELLANEOUS. 


545.0. 9. Electric Annunciator. George J. Galbraith, Bos- 
ton, Mass., assignor to the Electric Qas Lighting Com- 

545,091. Electric Gas-Lighting Apparatus. James W. 
Palmer, Nashua, N. H., assignor to the Electric Gas 
N Company of Maine. Filed Jan. 9. 1895. 

545 149. Electromagnetic Tool. Charles F. Carpenter, 
Louisville, Ky. led Aug. 20, 1891. 

645,206. Electric Conduit. Charles L. Kintuer. New York, 
N. Y. Filed March 16, 1893. 

616 82°. Electric Target. Milton T. Weston, Kenton, 
Ohio, assignor tothe Halcyon Cycle Company, same 
place. Filed Deo. 8, 1804. 
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Competition in the South. 


The Inter State Telephone and Telegraph ‘ ompany of 
Durham, N.C. is actively engaged in establishing a 
competin telephone ger vice throughout the South. The 
company began business by purchasing the Harison 
teleph> e plant in Durham and reorganized with the fol- 
lowing officers: L. A. arr, of Durham. president: J. lian 
8. Carr. of Durham. secretary and treasurer ; W. W. Shaw, 
of Durham, auditor, and E‘gar L. Miller, of Maryland, 
general manager, assisted by Geo. P. Lowe, superin- 
tendent of constru tion. The di ectors are L. A. Carr, 
Jul au S. Carr and George W. Wart“, of Durham. and Dr. 
P D. Fahrney and James E. Walker, of Maryland. The 
company has practically rebuilt the Durbam plant and is 
completing a large installation at Winston-Salem. At 
he latter place the local Bell Compa 'y is fighting hard, 
put the new company is encouraged and packed by the 
Chamber of Commerce and the Merchauts and Traders 
Union and is sure to win. The Inter-State Company has 
obtained franchises in the more important cities and 
towns in North Carolina and has arranged to connect 
Raleigh, Goldsboro, Winston, New Berne, Charlotte, 
Greensboro, Oxford, Henderson and other places. Work 
of constructon is already in progress at Wik ington, 
Goldsboro and Raleigh. : 


„ American Telephones in Demand. 


The demand for the products of the American Electric 
Telephone Com any, Kokomo, Ind., is not limited to the 
United States, as rec · nt orders from foreign parts show. 
‘The company has lately made shipment of 100 telephones 
to Siberia, via Hankow, Chins, and transports, also ship- 
ment to Australia and South America. 

Among the domestic contracts recently secured are New 
Castle. Pa., for 300 telephores ; Greensburg, Fa., 150 tele- 
phones: Snrevepor', La., 00 telephones; Monroe, La. 2 0 
telephones; La Crosse, Wis., 500 telephones; Joplin, Mo., 
200 telephones; Carthage, Mo., 20 telephones; Webb city, 
Mo., 100 telephones; Prescott, Ariz., 159 telephones; Lo- 
gansport. Ind., 200 telephones ; Huntington, Ind., 100 tele- 
phones; Defiance, O., 200 telephones; Macomb, III., 100 


telephones 


— pa — — 


Telephone Competition in lowa. 


The Western Telephone Company, cumposed of Iowa 
capitalists, has in contemplation a widely extended tele- 
phone sysiem in lowa and adjacent States. The company 
has already constructed over 200 miles of line ip the 
northern part of Iowa and secured contro) of nearly a 
tho .sand miles of leased line in that State and Minnesota. 
Work on other lines will be pushed rapidly, hoping to 
have a thousand miles of its own Hne in operation by 
spring. The intention is to reach ss far east as Chicago 
and west to Sioux City or Sioux Falls, with a line to the 
north, touching Minneapolis and St. Paul. The officers 
of the new company are a; fol ows: President, J. F. 
Case, Sumner; vice-president, C. Webster, Waucoma ; 
secretary, T. H. Potter, Corwith; tre isurer, T. H. Way, 


Britt. 
A Cable to Hawaiil. 


Both Houses of the Legislature of Hawaii have ratified 
a contract made with Col. Z. 8. Spalding to grant an an- 
nual subsidy of $40,000 and an exclusive franchise in re- 
turn for laying and operating a cable from San + ranctsco 
to Honolulu. Application will be made at the coming 
session of Congress to secure asimilar subsidy from the 
United States. It is estimated that the vost of the cable 
wlll exceed $1,000 000. Col. Spalding is one of the wealthi- 
est sugar growers of Hawail and is backed in his present 
enterprise by European capital. l 


The Svengali Buncophone Eclipsed. 


Describing the new form of elephone instrument 0 be 
used at Kingston, N. I., the Freeman of that place says: 

The telephone is so constructed that it can be kept in 
the drawer of a desk, and be pulled out on y when needed 
lt is guaranteed to be proof ae falling cn the floor. 
or out of the window, making it available as a weapon of 
offence against backyard cats. Its operation isso perfect 
that one can stand several feet away or even with his 
Pree tothe instrument nd still converse wi h remarka- 

e ease. 


The Gould-Smith Switchboard. 


The Eastern Eleciric Company of Philadelphia, con- 
trolling the Gould-Smith patents on non-infringing 
switchboards, has just closed with a Pennsylvania tele- 
phone company a contract for a 400-wire board. This 
board was selected after a careful personal examination 
by the officisis of the purchasing (o. pany of the many 
now on the market. 


Telephones in Japan. 


The cost of telephone rentals in Japan is $35 a year. 
There are now six exchanges in Tokio, two in Yokohama, 
three in Osaka and two in Kobe. There are about 2,672 
subscribers. 


— 


The Memphis Telephone Company, Memphis, Tenn., 
has been granted a franchise in that city and has con- 
tracte with the American Blectrio Telephone Company, 
Kokomo, Ind. for the er.c.ion of a $100,000 plant. The 
city ordinance p ohidits the Memphis Company from 
making any deal that will prevei:t the erection and main- 
tenance of the plant, nor shall the comp ur sell or give 
up its franchises, nor shall it do any act or thing by 
which its management or contral shall be turned over or 
consolidated with the Cumberland Telephone and Tele- 
graph Company, or do anything to deprive the city and 
its citizens of the competition in telephone s rvice. In 
case of the violation of any of these agreements he com- 
pany shall become bound to pay to the city of Memphis. 
as liquidated damages, the sum of $50 000, the sum to be a 
líen upon the works, franchise and all property of said 
company. Such viola ion shall au'horize the city to have 
areceive appointed, to hold until the full amount is paid. 


The Home Standard Telephone Company has been 
granted undergroundrights at Albany, N. Y. The con- 


dult system is to be completed within five years and ts to 


be provided with ample spa: e for use of city department 
wires for which no renta! isto be charged. At meeting 
of the directors of the company held last week a report 
was presented, showing that the capital steck of $ 50,000 
has all been paid in. Plans for the construction of 
the line ate to be submitted next week. The officers 
elected are : President, John M. Bail, y; vice-presidents, 
James Rooney and Henry Russell; secretary, Charles 
L. A. Whitney: treasurer, Howard Hendrick-on ; general 
manager, William A. Graves. 


The Philadelphia Press says that there is reason to be- 
lteve that the franchise granted the Mutual Automatic 
Telephone Comp ny of that city bas passed into the 
hands of the S andard Telephone Company, and that an 
effort will shortly be made to construct the line. some 
time ago J W. Darlington was engaged as engineer to 
prepare plans fortre conduits, and it is understood he 
will be engaged to superintend ths construc ion of the 
plant of the new company. l ' 


The Central Union Telephone Company has reduced its 
rat s at Waba h Ind., from $8 and $3 per month to $1 and 
sixty cents. The cut was precipi ated by the + ome Tele- 
phone Company which is just completing its new system 
and which proposed to furnish sei vice at 88 and $1.50. 
The H me Company has 180 three-year contracts and ex- 
pects to make a succeasful fight. y 


The Bell Telephone Company has established a 
« measured service rate” in Philade phia. the adoption of 
which is optional with subscribers. Under this system 
the subscriber contracts for any number of exchange 
calls over 600 per annum, the price being based on the 
number of calls. l 


The Commer ial Telephone Com-any of Alameda 


County, California, has presented a bid for a franchise in 
Oakland, that State, agreeing to give $'0 upon the award- 
ing of che franchise and in addition to pay the city somi- 
annually one-half of one per cent. f the gross income of 
the company. 


A telephone line isto be built from Athens to Atlanta, 


making connections with Lexingto', Jefferson, Craw- 
ford, Harmony Grove, Winder, Maysville, Hoschton and 


Pendergrass. 
Among the recent large coutracts closed by the Colum- 


bia Telephone Manufacturing Company New York, are 
Sacru mento, Cal.; Ocala, Fla.; San Jose and Santa Cruz, 


Cal. 7 ; 
The city council of Lancaster. O. is considering the 


question of granting A franchise to the new telephone- 


c mpany represented by H. W. Winkoop and A. L. Conger. 


A subscrip! ion paper is being circulated in Rass County 
to rebulld the old telephone line fro: Chillicothe O., to 
Andersonville an thence to Yellow Bud. 


The Wausau Telephone Company, Wausau. Wis., has 
contracted with the standard Telephone and Electric 
Company, Madison, Wis for its exchange equipment. 


— — 


‘The rush of new subscribers nas compelled the Home 
Telephone Company of Mobile, Ala., to order 100 addi- 
ttonal phones. Over 500 are alr ady connected. 


F. R. Phillips, of Covington, Ky., has organized the 
Cynthiana Telephone Company, witb a capits! stock of 


$10,0.0. 

Representative. of the Stromberg-Carison Telephone 
Company. Chicago, 
Galesburg, OF 


The New York and New Jersey Telephone Company has 


are organizing a 1 cal comp ny at 
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deen granted permission to lay conduits through the 
streets of Harrison, N. J. 


Capitalists of St. Joseph. Kansas City aud other towns, 
have organized a telephone company tm Topeka, Kan, 
with a capital stock of 12, 000 000 It is known as the 
National Long Distance Tel phone Company and vm 
combine all the other compantes except the Bell. 


C. 8. Bash, representing the Fort Wayne Telephone 
Compan , has made application for a franchise at Fort 
Wayne, Ind. 


The local exchange of 100 subscribers erected at Roch- 
ester, Minn., by F. S Haines and J.A. Melone, has been 
put in operation. 


Attorney H. K. Hawes is the leading spirit in the move. 


ment for a competing telephone exchange at Springneld, 
Mass. 


The Minerai Point Telephone Company, Mineral Point, 
Wis.; capital stock, $1500. Incorporators, W. R. Smith. 
P. Allen, Jr., N. H. Show and others. 


The California Telephone and Construction Company 
have been granted a franchise at tan Jose, Cal., for 23 
years. 


A franchise has been granted at Kenosha, Wis, to the 
National Telephone Construction Company of Milwaukee. 


The Delaware County Telegraph and Telephone Com- 
pany. has asked for a franchise at Chester, Pa. 


All towns and villages between Patchogue, L.L, and 
Brookiyn now have telephone connections. 


The Antbony Company of Cincinnati, O., is seeking s 
telephone franchise at Des Moines, Ia. 


The city council f Menasha, Wis., has 1efased to grant 
a franchise t» Fred Kr. us, of Milwaukee. 


A. H. Bartley has been granted a franchise to estabitsh 
a telephone service at Si ney, N. Y. 


The Southern Michigan Telephone Company fs tceking 
a franchise at Schoolcraft. Mich. 


col. Wilitam P. Fogg, of New York, is tn Clevetand 
organiztng a telephone com pany. 


The city council of Hearne, Ga., has granted a franchise 
for a tel-phone exchange. 


‘The Baraboo Telephone Company has asked for 4 
franchise at Baraboo, Wis. 


A franchis- has been granted to the local te epheae 
company of Wayoross, Ga. 


The Central Telephone Company will erect a . 
butiding at Toledo. 


Fayette and Vernon. Ala., are to be connected by 8 
telephone line. 


A telegraph line is to be bulit from Wickliffe to Padu- 
cah, Ky. 
A telephone company is being organized at Tarboro, N.C. 


New Companies incorporated. 

Articles of incorporation of the Baraboo Telephone 
Company, Baraboo. Wis., have been filed. The capital 
stock Is to be $8 600. 

The Cedar Valley Telephone Company, Waterice, Ia. 
Capital stock. $100,000. Incorporators: D C. Bickley, 
O. B. Dennett and J. K. Joder. 

Gen. James 8. Clarkson and A. T. Nye have filed arti- 
cles of incorporation at Camden, N J., for the Standard 
Telephone and Telegraph Company of Philadelphis. 
Capital stock, 980.000. 

Phe Garrison and Duncan Trlephone Company, Geri- 
son. Col. Capital stock, $35,000. Incorporators: Paul B. 
Gates, Wesley Sta ey, Charles K. Foster Lorin OH. 

The Greenwood Telephone Company, Greenwood, Ind 
toestablish a telephone system. Capital stock, $8,000. 
Incorporators : Grafton Johnson, J. J. F. Crawford and 
Albert Johnson. 

The North English and Green Valley Telephone Com- 
pany, North English, Ia., has filed articles of incorpo- 
ra ion 

The McPherson Telephone Company, McPherson, Kan. 
Capital 8 ock, $5,000. Directors: J. E. Wright, J. R. 
Wright, J. G. Maxwell, L. M. Waitt and H. G. Smith. 
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NEW YORK, SEPTEMBER 11, 1895. 


EDITORIAL NOTES. 


There are still left in this trade a large namber of men 
who have entered into it for their life work. They may 
be disheartened, but they have not given up. It is for 
them that we write. To them we present our argu- 
ment, and to them we must all look for the re-establish- 
ment of business principles, the reintorcement of the 
doctrines of common sense. 

It is for these men to consider just why wrong has 
temporarily triumphed over right, why it was possible 


for the tricksters and adventurers to bring the industry 


to Its present condition. 
And when these questions receive careful thought the 


` oniy answer possible is thet the electrical prese has not 


done its duty. ‘ 

If the Electrical Engineer. the Electrical World.“ 
the Electrical Review’ and the Western Elec- 
triclan had faithfully done their duty by the trade 
they claim to represent, whose best interests they claim 
to guard, the present situation would never have con- 
fronted as.—*‘ ELECTRICITY," June 5, 1895. 


The Berliner It is announ ed that tl é 
Microphone Case. United States Court of 
Appeals, on motion of Mr. Storrow, of the Bell 
Telephone Company, bas ordered that a mandate 
i-sue in the Berliner patent case, and that in con- 
sequence counsel for the United States, by leave 
of the Court of Appeals, has taken an appeal to 
tbe United States Supreme Court, thus leaving 
the case in status quo until the hearing takes place 
at Washington. By the terms of the act of Con- 
gress creating circuit courts of appeal the judg- 
ments of those courts are final in all cases arising 
under the patent laws, except where the jndges 
certifv a case to the Supreme Court, or where 
the Supreme Court directs the case to be brought 
before it for review on a writ of certiorari, The 
Government representatives say tbat a case in- 
volving the question whether or not the United 
States has the right to sue for cancellation of a 
patent is vastly different from a controversy be- 
tween two private parties over a patent right, and 
that upon that point an appeal to the Supreme 
Court from the judgment of the Court of Ap- 
peals was demanded. 

If, as seems to be the case, the Government is 
the only party that can bring the Berliner case 
directly before the Supreme Court, we think the 
independent telephone men are wrong in their 
idea that the Government should keep its hands 
off. They are certainly right in the attitude 
they propose to assume of defence of all 
cases bronght in the lower court: for infringe- 
ment of the patent, for no stone should be left 
unturned to defeat what they honestly believe to 
be an injustice. But if this is al? that is done, 
what does it mean? What did it mean in the 
Bate Refrigerator case? It meant years of liti- 
gation before it was brought to the Supreme 
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Court, and if the Berliner patent were to go 
through the same course as it would if the 
Government had kept its hand: off it would be 
many years before it could be authoritatively de- 
cided either one way or the other. Those who 
are now in the business would better know pow 
whether they are to continue to live or to die 
than to lead the precarious existence which must 
follow a protracted litigation leading through 
the legitimate and usual channels to the United 
States Supreme Court. 

How many eould survive such an ordeal? Prob- 
ably of those who could few would desire to. 
Death—oertain death, wonld be preferable to 
the lingering illness which the independent lamp 
business suffered pending a final hearing. 


We are aware of the distrust which the Gov- 
ernment’s conduct of the Berliner case engen- 
dered, and have commented in no uncertaiu terms 
uron the almost disgraceful manner in which its 
case was presented. That caso was a disgrace 
to the Government and a disgrace to the legal 
profession, and none have felt ıt more keenly 
than we. But if the Government is the only 


party who can bring this question to immediate 


issue, we are strongly in favor of such action. 
It is not only any port in a storm,” but in 
this case ‘‘the nearest port” ina storm which 
few can weather if they must battle against it for 


à protracted period. 


The associations of independent companies, 
however, should see to it that the Government’s 
next case is not made the farce that the former 
one was. With able attorneys and counsel, with 
the moral support which the independent com- 
paniesif working in harmouy could bring to bear, 
the legal representatives of the Government which 
is responsible for the conduct of the case would 
not dare to repeat the fiasco of the former hear- 
ing. 

With all these forces added to that of public 
opinion intelligently aroused to the oecasion, an 
Attorney General who would permit such slip- 
shod work as that to which we advert would be 
eternally disgraced. We believe that the pres- 
ence of attorneys for the Associations at the kear- 
ing, known to be ready to assist or to criticise as 
occasion required, would insure the best efforts of 
those assisting the Attorney-General in the con- 
duct of the case, and insure the strongest possi- 
ble presentation of the same. A decision ren- 
dered by the United States Supreme Court under 
these circumstances would at least be according 
to law. It would not only be this, but satisfac- 
tory even if it went in favor of the Bell Company, 
for then the people would know beyond ques- 
tion whether or not they had a right to use de- 
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vices covered by the broad patent which now 
stands to the oredit of Emile Berliner. 

In the meantime let the Associations fight every 
step in the lower cuurts, but by all means let 
them exert every i»fluence and assistance to 
bring the question to final hearing at the earliest 
possible moment, even if the most feasible means 
be the Governmental one which has once been 
tried and found so sadly wanting. 


* xk * 


Electric vs. The daily press and, to 
Steam Locomotives. a less extent the tech- 
nical press, have been much occupied of late in 
discussing the question of relative service of 
electric and steam locomotives. In discussing 
this question the element of speed has often been 
considered the dominating one, and if we are to 
take the lay press as a guide it is stil] a moot 
question as to which of the two can get up the 
higher speed. To the ¢lectrician and railway 
manager this is by no means the controlling 
feature. We all know that the difference in time 
between two points by express and way trains is 
due far more to the more frequent stops wade 
by the latter than to any higher maximum speed 
attained by the former. 

As an illustration in point we may mention the 
recent rivalry in England between the West 
Coast and the East Coast lines connecting 
London and Aberdeen, the distance by the for- 
mer being 540 mil: s and by the latter 528. By re- 
ducing both the number of stops and the weight 
of trains, first one and then the other road beat 
previous records until the West Coast- line 
covered its 540 miles in 512 minutes, or at a rate 
of 684 miles per hour, thus beating the world's 
record, viz., that of the Empire State Express, 
which in September, 1891,. covered the ground 
betweeu New York and Buffalo at a rate of 61.56 
miles per hour. z 

The maximum rate of the Empire State Ex- 
press (Locomotive No. 999) was, we believe, 112 
miles an hour, and this doubtless marks pretty 
nearly the maximum speed attaiuable to-day by 


means of steam locomotives drawing ordinary 


trains. This locomotive has drivers 86 inches in 
diameter and cylinders of sufficient diameter to 
impress upon these drivers the necessary power 
to overcome friction, sir resistance and haul the 


required load at the given speed. But even at- 


the relatively low piston speed required by these 
large drivers it is probable that the capabilities 
of the boilers and the exhaust valves had reached 
a limit. It bas been stated that the Empire 
State Express could not start itself from rest 
with load, aud required assistance at such t.mes 
from another locomotive. Whether this be true 
or not, it wae amp y demonstrated hat notwith- 
standing the enormous maximum speed attaina- 
ble by No. 99) it lacked iu a marked degree one 
feature essential to high average speed, viz., the 
ability to accelerate and retard its speed with 
that facility required for the best rapid transit 
service where intermediate stops are involved. 
Part of this deficiency seems to be inherent in 


types of steam locomotivescalculated for highest. 


maximum speeds, and another more important 
part is due to the enormous wright, not only of 
the trains as nowadays constructed, but of the 
locomotive in order that it may have sufficient 
tractive ability to pull the train at these high 
speeds. 

These great train weights bave been the 
growth of a comparatively few years and were 
the subject of an able editorial by that vet- 
eran railroad authority, M. N. Forney, in the 
last number of the American Engineer and 
Railroad Journal. He regards them as un- 
necessary, and states that the only exonse for 
them seemed to be the greater carrying capacity 
per train mile which they seemed to give, but he 
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points out that the weights have increaced un- 
n: cessarily even for this. 

But certain it is that there is some limit to the 
speed at wh‘ch heavy reciprocating parts can be 
safely operate’. It is ceriain that, however 
extended that limit might be, it willbe exceeded 
by the cafe limit at which pu: ely rotary motion 
can be safely operated. It has been well demon- 
strated that the electric motor ou account of its 
purely rotary motion has a higher tractive effort 
per pound of weight than has the : eciprocating 
engine. So marked is the advantage of the 
rotary motor that in the early days of electric 
traction many sought to explain it by assuming 
a sort of incipient weld between the wheel and 
the rail where the ground return was employed. 
It is now known that the greater tractive efficien- 
oy is due entirely to other o uses, but the f ot is 
no longer disputed. This being a fact, it follows 
that with a given weight on the drivers an elec- 
tric locomotive can draw a heavier weight, or 
with a given available power and the same weight. 
can attain greater speeds. It also follows the- 
oretically, and this bas been abundantly demon- 
strated in practice, that the electric motor can 
accelerate and retard its motion with greater 
facility; so that here, too, it has the advantage 


over the steam locemotive in the rapid transit it 


can afford. 

The speed which an electric locomotive may 
attaiu is practically limited only by the ability 
of its revalving parts to resist centrifugal disrup- 
tion. This does not necessurily refer to the 
speed of the armature or its strength, for it may 
be geared up instead of down, as is the practice 
at present, and the car wheels themselves become 
the limiting paris, but. doubtless long before 
this becomes true the question of roadbed and 
ability of trains to keep on the rails will haye 
stopped in to claim attention. 

It. is becoming more and more the belief. of 
railway engineers that with a straight and well 
laid track far higher speeds than have yet | evn 
attained will be perfectly safe, so far at least as 
derailment is ccncerned, but it. is a fact that our 
roadbeds as at present constructed will not per- 
mit much higher speeds than those already on 
record. 

In Dr. Duncan's inaugural address to the 
American Institute of Electrical Engineers, he 
stated that the field for eleotrio railway develop. 
ment lay along the line of more frequeut train 
ser vice. This will permit of lighter traius tban 
are possible or de sirub'e with steam traffic, and 
this will conduce to great r possibilities of : peed 
in the electria service. 

But thisgreaterspeed caunot be safelya tained 
unless both track and motor are provided spe- 
cially for tbe purpose. The recent reports of 
speed attained. on the Nantasket Beach line are 
not to he credited, first because the motors were 
not designed for avy such speed, an! would 
therefore long before such speed was attained 
be generating a counter E. M. F. greater than that 
of the line, and second because on tuch a track 
such speeds would be. suicidal. 

& He 

We understand that some individuals, who in 
the past have been somewhat proficient in the 
fine art of electric financing, express strong dis- 
approval of the course of this paper in attacking 
and exposing the rascality in only one concern, 
and that they suggest that there are others that 
need and deserve our attention just as much, and 
intimate that we are neglecting our opportunities 
and evading our duty by apparently shutting our 
eyes to or winking at the very obvious sins and 
misdeeds of these others. We beg to assure our 
more or less worthy critics that ELROTRTerrr 
will, in due season, deal out a fair measure of 
justice to any and all offenders against and trans- 
gressors of the laws of business morality, and 
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that the expressed desires of our critics shall be 
more than satisfied. But just now we ae en- 
gaged in dealing with what, in our opinion, is 
the biggest and worst case, and one such big case 
at a time, and that properly Landled, is more to 
our taste than is rambliug from one to auutber. 
Be patient, ye croakers, your wishes shall receive 
our most distinguished consideration and most 
vigorous attentionwhen we are ready. The 
complaints of neglett sume now vociferously 
utter may then be tarned into wailings. 

We well know that we are only just on the 
threshold of our labors, and that there is much 
to be done in the future. Do you understand 
our position now? If nds, and any fur h r infor- 
mation is desired, please notify un. 

We are always most happy to receive and 
listen to avy suggestion concerning the big 
task of purifying the electrical indus'ry which 
we have on our hands, and shall be e-pecially 
thankful for any su gestio&s or recommenda- 
tions offered iu good faith by any one whoee 
opinions are entitled to con-ideration; but ELEC- 
TRICITY cannot be swerved from it“ policy. de- 
liberately decided upon after thorough cons der- 
ation, by trivial or insolent advice. 


Under the Searchlight. 
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Views and Opinions on Timely Topics. 


Amona tbe few members of the e'ectrical fra. 
ternity of America who do not approve of the 
policy of ELecrriciry, none has been more bitter 
(or less frauk) in his oriticisms than Mr. J. G. 
White. Of course no newspaper can suit every 
one, and ELROrRIOITT does not try to. We would 
consider it a positive disgrace if this paper met 
with the approval of a certain elemeut in the 
trade. There are those who see their vocupa:ion 
going from them by reas n of ELECTRIOITY’S ex- 
posure of electrical finaucing methods. These 
methods are not wholly confined to the G E. 
Company. Mr. Coffin has had many imitators. 
Even now there are deals on foot as to Alton, 
III., to float securities in an amouat largely in 
exoess of anything warranted by the earning 
capacity of all the electrical enterprises in the 
town. The fact that Exvecraricrry stands ready 
to analyze each and every deal of this nature at 
the proper time cannot fail to render the paper 
distasteful to such men as Mr. J. G. White and 
Mr. J. T. Porter. Howeve-, we can stand 
their enmity better than their friendship. 


& & * 
A MATTER OF TECHNIQUE. 


Among the many technical electrica) journals 
of the day, perhaps no one is more entertaining 
and instructive than ELEOrRIOrrr. It has a 
hobby of attacking some of the great electrical 
concerns of the country which beco ves tir sume 
at times from constant repetition, but the mag- 
azine keeps abreast of the electrical thought of 
the day. 

Evrorriciry has another bobby which it rides 
with a persistence worthy of a better cause, and 
which does not add to its reputation for fair deal- 
According to this sprightly magazine, no 
electrical fact, however simple and non-technical, 
can be correctly stated by a daily non technical 
newspaper. Commenting on a semi-technical 
statement in one of the Boston papers, ELEC- 
TRICITY says, in the current number: 

We give space to this matter to convince the pubiic 
that dally paper statements in regard to electrical sub- 
jects or electrical companies are totally unreliabie.” 

That this charge, which is found inv e form 
or another frequently in journals which are 
especially devoted to the technique of electricity, 
is not only gratuitous buat untrue is now 
very plain. Whenever an investigator chances 
upon a phevomenon of the mysterious agency, 
which they ail know so little about, his vame is 
immortal zed by attaching it to an alleged 
new unit. 

And now, because a reporter occasionally be- 
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comea tangled in the mazes of these personal 
terme, electrical writers announce that electrical 
news in the daily papers is totally unreliable. 
The fuot that an enterprising individual estab- 
lishes a monthly or weekly magazine devoted to 
technical papers on the art. does not of neces- 
sity preclude the daily newspapers from stating, 
plaiuly. clearly aud correctly, facts of interest to 
the general public rega: ding the progress of the 
art. With ali their as:umption of superior knowl- 
ed e. not one of them oan to-day explain, in 
terms which can be comprehended by the most 
intell:gent reader—whether he be technical in 
bis ha it of thought cr otherwige—what this 
thing they call electricity is. While as uming 
to be he only safe and authorized pilots through 
the mysterious sea which surroun is them all, 
they do not preteud to be able to box their 
compass. 

While statements of fact by the daily news- 
paper are not arrayed in the mysterious 
nomenclature of which the technical j urpals 
seem to desre to claim the monopoly, there is 
a growing tendency to let the people know some- 
thing about the art, and it is presumptnous to 
say that stu ements made by the daily newspapers 
are totally unreliable. On the oontrary, such 
statements will stand the test of criticism far 
better than willthe statements of general facts 
made by the technical press. 

[The above abstract from an editorial which 
recently appeared in the Rochester Democrat 
and Chronicle requires, we think, a few words 
in reply. In the first place the quotation of urs 
which gave riee to the above remarks was not, 
as seems to be assumed, dué tọ a misuse of tech- 
nical term: by the Boston paper, but a confession 
by the editor of the Boston Transcript that the 
article criticized was nut inserted because it was 
supposed to be accurate, but simply to attract at- 
tention, aud because the editor deélined to cor- 
rect some erroneous stptements when they were 
pointed out by a correspondent. 

It is not that the daily press cannot distinguish 
between that which is true electrically and that 
which is false, but that it does not (fry to that 
we find fault with. The daily press is a large 
beneficiary of the electrical charlatans whose ad- 
verti- ements of elegiric belte, ele ctropois s, earth 
magnetos, thermo- Ozone batteries, et id genus 
omne put them under obligations to print in 
their reading columns matter of the most sen- 
rational kind regardless of its truth or probabil- 
ity. What the d ily pre-s most seems to want is 
something sensational, and it gets it. We can 
well forgive the misu:e of technical terms if on'y 
the fa ta ure given, but when we see au oth rwise 
respectable paper upholdiog charlatanism in its 
most flagrant form—and what is more doing 
so knowingly—we are disgusted. Weare glad to 
believe that the Democrat and Chronicle does 
not do this, but it is doing sometbing nearly as 
bad in criticizing us for calling attention to the 
misdeeds of others. 

Our critic’s idea of the origin of electrical 
units is something amusing. A new unit is only 
adopted by international agreement, and 
at the last Electrical Congress (1893) there was 
but one addition to the list. And his statement 
that we cannot yet explain what electricity is, and 
do not even pretend to be able to box our own 
compass, is made with an assurance that is charm- 


ing. We have the same difficulty in defining - 


electricity that we have in defining any of the 
ultimate elements of time, space, energy, matter. 
We cannot tell positively what electrical «nergy 
is any more than we can tell what energy is, but 
we know more about it than we do of gravity, of 
light or even of mechanical force. 

Electrical tcience is becoming rapidly popular- 
ized,and the daily press might become a potent 
factor in this popularization, but let it discrimi- 
nate against statements which are at variance 
with the fundamental law.of the conservation of 
energy—let it refuse to sound the trumpet of the 
Charlatan, if it would command respect from tbe 
technical press. Then let it make misuse of elec- 
trical terms, if it can do no better, and no harm 
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will be done. This is a very mild sin but isa sin 
that the best edited papers will avoid as they 
avoid the use of ungrammatical expression.— 
Ep] 
& N & 
Our London correspondent gives this week 


some figures on the results of the operat.on of 


accumulators for traction purposes on the Bir- 
mingham system which are of some interest. The 
only data throwing a favorable light on storage 
b utery traction are provided by the manufactur- 
ers of batteries. The figures of actual operation 
show a uniform poor result as compared with any 
other modern traction system. 


& & * 

As a voltage of 10,000 has proved to be en- 
tirely practicable, a t' rri ory within a circle of 
100 miles diameter can be as easily served from 
a cen'ral poi tas can one town from i's own 
plant employing the usual voltage "—Electrical 


World. 
& & & 


THEIR VALUE. 


Charles H. Bigelow, E. M. Van Duzee and 
Charles F. Miller, the appraisers of the A. H. 
Wilder estate, have filed with the clerk of the 
probate court at St. Paul a schedule of the val- 
uations of the estate, in conformity with the 
order of the court. The total is $1,987,569.26. 


Among the items are: 
VALUE. 
Capital stook of the Electric Corporation, 5) per 


cent. paid on 410,0 0 subscription $250.00 

200 shares Northwest General Electric Company... 000.00 
On Jun: 15, 1892, Mr. Wilder had, according 
to the Northwest General Electric Company’s 


stock book, 4054 shares of Northwest General 


Electric stock. 


X R * 

Ir the makers of the 100-hour arc lamps (en- 
closed ares) don't take pains to publish their own 
successes, we don’t know how th: y can expect to 
convert the people. Execrriocrry knows of one 
lighting stat on, manag d by one of the most 
competent men in the country, where 50 such 
lamps have been in use nearly a yonr, and a good- 
sized additional order was recently placed. 


& K * 
LEADEN REALITIES. 


(From the Cincinnatt Commercial Gazette.) 
VALUE OF AN ELECTRIC LIGHT PLANT. 


The following, clipped from one of our exchanges, would 
indicate that golden promises and leaden realities are 
not the exclusive stock in trade of industrial promoters : 

“The Morristown, Tenn., Electric Light Company's 


plant was recently sold under foreclosure proceedings. It 


was bought in by the G neral Electric concern for $4,000, 
which parent concern held the mortgage that was in de- 
fault. What a choice collection of wrecks the General 
Electric is storing up on its dry docks!” 


& & ** 

Axp now the city of St. Louis is agitating the 
municipal lighting station question. The super- 
visor of city lighting is securing estimates of the 
probable cost. 

& KK * 
Truths From Our Oontemporaries. 


(From the European Edition of the Herald.) 


We do not seem to have come to the end of the resour- 
ces to be derived from ELECTRICITY. 


(From the Black Diamond.) 


It becomes dally more manifest that the value of ELEC- 
TRICITY 18 More recognized. 


Electrical Switching Engines on the Bridge. 


The announcement is made, upon what appears 
to be good authority, that the noisy and dirty 
steam switching engines which have up to this 
time been employed at the termini of the New 
York and Brooklyn Bridge are to give way to 
electrical switching engines. This is as it sl ould 
be, and the innovation will be hailed with delight 
by all patrons of tbe Bridge cars. 
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Two G. E. Railway Deals. 


THE PUEBLO ROAD REORGANIZED. 


At the recent foreclosure sale the Pueblo City 
Railway Company’s property was bid in by 
Albert E. Pattison, of Denver, as trustee for the 
General Eleciric Company, for $400,000, of 
which $238,000 was paid in ca.h. Of this sum 
$5,000 was required by the master as a deposit, 
and the balance was ior court costs and claims 
audited and ordered paid. he total indebted- 
ness of the Puc bio City Railway to the General 
Eiectric Company was $579,661.37, 8500, 000 of 
which wae secured by first mortgage bonds. The 
other $79,661.37 was to take up a floating indebt- 
edness. Soon after the sale there was tiled with 
the county clerk the incorporation papers of the 
Pueblo Electric Street Railway Company. The 
Capital stock wus placed at $500,000. The five 
directors a:e 8. Dana Greene and Howard C. 
Levis, of Schenectady, N. Y.; Irving Hale aud 
Albert E. Pattison, of Denver, und H. Eugene 
Ohubbuck, of Pueblo. Mr. Greene is president 
of the company, Mr. Hale the secretary and 
treasurer, while Mr. Chubbuck is vice-president, 
general manager and assistant treasurer. 

The Pueblo deal was a fair sample of the Cof- 
flnesque plan of buildiug roads as put into 
operation by Mr. B. E. Sunny, manager of the 
Chicago office. Every patriotic man in Pueblo 
wanted a street railway, but not one could be 
found to incur the risk of building it. There- 
fore a first-class opportunity was offered for the 
manufacture of bonds by the Thomsun- Houston 
boud factory. The road was built entirely fur 
bonds and stock. The Thomson- Houston Com- 


‘pany received no other consideration. The cap- 


italization was $1,200,000—$70uU,U0u in bonds and 
$500,000 in stock. Pueblo has a population of 
24,5658. Au honest capitalization, therefore, 
would have been, at $12.50 per capita, $806,975. 
The road was equipped with 24 motor cars and 
16 trailers, and 86 lb. rails were laid for track. 
It never paid uperating expenses, and a receiver 
wus appointed early in 1894. There were miles 
of track 1unning through the cactus brush in 
the outskirts, where no human being ever lived 
or ever will live. 

In 1804 the General Electric Company claimed 
to own only $50,000 of stock and $50,000 of 
bonds ou this property, having apparently dis- 
posed of $1,100,000 of the securities. 

Mr. 8. D. Greene suould not have accepted 
the presidency uf the reorgavized company, as 
his appointment was an evident insult to Mr. 
B. E. Sunny. The Pueblo road was Mr. Sunny's 
own child. He should be allowed to raise it. 


THE SYRAOUSE ‘CONSOLIDATED ”’ 
ROAD SOLD BY THE SHERIFF. 


A few weeks ago the property of the Syracuse 
„Consolidated Street Railway Company was 
sold by the sheriff to the bondholders of the 
company for $835,000. 

The building of this road was another typical 
Thomson-Houston deal. There was a horse 
railway company in Syracuse owning franchises 
and operating in the only desirable thorough- 
fares. This company did not care to trade with 
the Thomson-Houston Company. Therefore 
eight sho:tand insignificant branch lines were 
gathered together in a Coffinesque consolidation 
to furnish raw material for the bond factory. 
There were 81.75 miles of road, 12 miles el. and 
19.75 h. The capitalization was $7,800,000, 
$4,000,000 stock and $8,800,000 bonds, according 
to the General Electric Company's books in 1884, 
when the General Electric Company claimed 
to bold no bonds, and only $20,500 of stock. 
The company’s car equipment was as follows : 
29 motors, 68 box, 21 open cars, and it owned 220 
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horses. A receiver was appointed in Decem- 
ber, 1898, when interest had lapsed and there 
was a floating debt of $180,000. Stockholders 
of course get nothing, and the bondholders 
about 25 cents on the dollar. The Pueblo and 
Syracuse swindling operations were cotempora- 
neous with the Northwest operations to which 
we are now giving so much space. Pueblo was 
worked through the Chicago office, Syracuse 
through the Boston office—and everyone, East, 
West, North, South, under the direct supervis on 
of Charles A. Coffin. 


More Trouble For G. E. 


The Siemens & Halske Co. Bring Suit For 
Infringement. 


The Siemens & Halske Electric Co. of America 
have filed suit against the Metropolitan Elevated 
Railroad at Chicago, alleging that ‘the latter is 
infringing patent No. 824,176, granted to Dr. 
Werner von Siemens in the United States on 
August 11, 1885, covering the electric system 
now in use on the Metropolitan road. The 
patent was assigned August 6, 1891, to Siemens & 
Halske-of Berlin, and May 22, 1894, by the latter 
to the Siemens & Halske Company of America. 
The G. E. Company of New Tork is of course 
the real infringer, and the defence is in its hands. 
President A. W. Wright of the Siemens & Halske 
Co. is reported as saying: It may be asked why 
did we not bring suit against the General Elec- 
trie Company when it operated the intramural 
road at Jackson Park. The answer ie simple: 
The road was run at a World's Fair under the 
- direct supervision of the Government, and it was 
agreed should be dismantled in a certain time.” 

The same company aleo brought suit, Septem- 
ber 5, against the Baltimore and Ohio Railroad 
Company, in the United States Circuit Court, 
District of Maryland, for infringement of. patent 
No. 520,274, granted to Ernst Werner von 
Siemens on an Improvement in Electric Rail- 
ways.” Weunderstand that the overhead trol- 
ley device used in the Baltimore tunn ! is 
identical with the device described in the Sie- 
mens patent. It is a fact, though not published 
before, that the Siemens & Halske Eléctric Com- 
pany some time ago threatened to bring sut 
against the General Electric Company under a 
contract entered into by the former Edison 
General Electric Company for the manufacture 
of Siemens cables. The General Electric Com- 
pany, however, agreed to pay royalties for the 
use of these patents, aud the matter was 8 
on this basis. 


American Association for the Advancement 
of Science. 


The following titles on electrical and engi- 
neering subjects were included in the programme 
for the meeting of the American Association for 
the Advancement of Science held at Springfield, 
Mass., beginning August 27 and continuing 


until September 4 

Flow of alternating current in an electrical cable. By 
M. I. Pupin. 

The most general relation between electric and mag- 
netic force and their displacements. By M. I. Pupin. 

The economics of engineering public works. By H. N. 
Ogden. 

Mathematical theory of the windmill. 
Wood. l 

Experiments on the flow of steam, and comparison of 
the results with Napler's fo: mula. By J. J. Flather. 

On partially continuous drawbridge trusses, with a 
method of deducing formulas for the reactions. By 
Mansfield Merriman. 

On the design of fishplate joints. By H. S. Jacoby. 

The perfect screw problem ; illustrated by a combined 
ruling engine and comparator in automatic operation. 
By William 8. Kogers. 

Magnetic storms and sun spots. By M. A. Veeder. 

Solar magnetic radiation and weather forecasts. By 
Frank H. Bigelow. 


By De Volson 


Clouds and their nomenclature. By Cleveland Abbe. 
Cloud photography. By Alfred J. Henry. 

Californian electrical storms. By John D. Parker. 

Electrolytic reproduction of resonators. By William 
Hallock. 

AD experimental investigation of the rotary field. By 
H. D. Carthart. . 

Phenomena with electric waves analagous to those of 
light, with a diifraction grating. By C. D. Child. 

Calcium carbide. By Prof. P. de Chalmot. 


From the address by Wm. MeMutrie, Brook 


lyn, N. Y., on Industries aud Chemistry w: 

In no direction has the application of the methods in 
the larger way, either in the laboratory or in the works, 
given richer yields tn new material than in the varied 
uses of the electric current in chemical work. It has led 
to the production of new compounds or has increased the 
means for production of old ones, and through it addi- 
tlons are constantly being made tu the store of material 
of such composition and properties that they must in- 


. ovitably lead to further new discoveries or the establish- 


ment of new principles or laws. The electrical smelting 
furnace has opened up a wide feld of experiment and in- 
vestigation as fascinating as it is new, and it is to be ex- 
‘pected that many additions will be made tc the list of 
new Substances through its use. 

‘* Economics of Engineering Public Works“ 


was the subject of Prof. Ogden's pap. r. He said: 
Waler-pipes under the care of une commission are lald 
in one trench; gas-pipes under aLother management in a 
second trench, and 80 with the sewers and the steam- 
pipes and the condults for wires and for other purposes. 
Esch company is responsible for its own uitch and its 
contents, but the cost of the trench is, in each case, added 
to the cost of the service rendered, and the community 
has to pay for the mauy managements and their lack of 
co-operative understanding. It is not an unknown thing, 


. after a town is well paved, to have the pavement ruined 


by the subsequent laying of water and sewer pipes, with 
the additional N of repaving the street over the 
trench. 

Were all pipes put together in a suitable and accessible 
conduit, paid for by the managements of the different 
pipe lines, and were the conduits built before any of the 
trenches are dug, acertain net gain to the community 
would ensue. Conduits could in most cases be built for 
less than the total expense of the trench¢s, and could be 
constructed in the streets of our large cities, thus avoid- 
ing tke dead loss iccurred whenever the streets are torn 
up for repairs. f 


APBOOLATION NEWS. 


. American Street Railway 6 l 
Arrangemeuts have been completed for a spe- 
cial train to leave New York on October 14, at 
6 P. M., for the delegutes and others who desire 
to attend the Montreal meeting of the above 
Association on October 15-17. 


New York State Street Railway Association. 
The annual meeting of the New York State 
Street Railway Arsociuticn is tu be held at the 


‘Kenmore Hotel, Albany, on September 17 next, 


A long list of topics for discuss.ou will be pre- 
sented. 


Pennsylvania Street Railway Association. 


The fourth annual convention of the Pennsyl- 
vania Street Railway Association was held in 
Wilkes-Barre last week. There wusa goodly at- 
tendance and a liberal number of exhibits. The 
papers were of rather better quality than usual, 


the leading one being read by Mr. A. K. Ba, lor, 
of the General E ectric Company, on Power 
Consumption by Electric Railway-.” 


Canadian Electrical Association. 


The fifth convention of the Canadian Electrical 
Association will take place at Ottawa on the 17th. 
18th and 19th inst. 

The following papers will be presented: 

“Some Notes on the Consolidation of Two 
Systemsof Electric Su upply, "A. A. Dion, Ottawa. 

The Telegraph in Canada,“ Chas. P. Dwight, 
Tu) onto. a 

Suggested Forms for Electric Light Account- 
ing,” D. R. Street. Ottawa. 

From the Coal Pile to the Meter,“ Jas. 
Milne, Toronto. 

„Some Modern Alternating Current Appar 
atus,” H. T. Hartman, Peterborough. 

fod Non- Interference Dipl x Relay.” 

A Percentage Method for Circuit Measure- 
ments,” D. H. Keeley, Ottawa. 


American Institute of Electrical Engineers. 


The 99th meeting of the Institute will be held 
ou Wednesday, September 25, the date having 
beeu changed from September 18 by the com- 
mittee. A pper will be presented by Charles S. 


Bradley, on "Phasing Transformers.” The meet- 


ing of Council will also be held on September 25. 
when applicatiuus received from the following 
candidates will be acted upon: Edgar. L. Mor- 
ley, New York City; Sydney B. Austin, Sidney, 
N. Y.; David B. Rushmore, Plainfield, N. J.; D. 

W. Trine: Chambersburg, Pa.; Gastav A. Wie e. 
A. ameda, Cal.; W. Wallace Ker, Jersey City. N. J.; 
Thomas C Frenyear, Gloversville, N. I.; Perey 
Howard Powell, Hempstead, N. I.; Chas. E. 
Hewitt, Hanover, N. H.; Dwight Parker Robin- 
son, Chicago, III.; Carl Harald Hakon: on, Sche- 
nectady, N. T.; D. niel Adamson, Hyde, Chesb- 
ire, Eng.; Philip Dawson, London, Eng.; 
Chas. H. Merz, Newcastle-on-Tyne, Eng.: Evan 
Parry, London, Eng.; Byron T. Burt, Charles- 
ton, S. C.; Harrison Wybro, Los Angeles. Cal.; 

Robert R. Harvey, Wilkes Barre, Pa.; Maurice 
Coster, Chicago, III.; Paul M. L nooli, Niagara 
Falls, N. Y.; Jobn F. Skirrow, New York City; 
Henry G. Stott, Buffalo, N. T.; Chas. R. Hant- 
ley, Buffalo, N. Y.; Geo. H. Blaxter, Pittsburg, 
Pa.; John B. Cornell, Hamilton, O.; Robert 
Bruce Mann, Milwaukee, Wis.; Hen:y S. Car- 
hart, Ann Arbor, Mich.; Will Knox Dunlap, 
Pittsburg, Pa.; Lewis D. gen, Rio de Janeiro. 
Brazil; Rurseli B. Harrison, Terre Haute, Ind ; 

Josiah L. Merrill, Schenectady, N. T.; Chest. r 
P. Wilson, Phila: elphia, Pa.; Andrew Pinker- 


ton, Apollo, Pa.; David F. Crawford, Fort 
Wayne, Ind.; Elmer E. Boyer, Lynn, 
James Mitchell, Rio de Janeiro, Brazil. 


Personal. 


Mr. Robt. T. Lozier has returned from his 
European trip looking brown and healthy. 


Mr. S. A. Pouglass, who has been in the West 
for a few weeks, has returned to the city. 

Mr. William A. Doble, of the firm of Abner, 
Doble & Co., San Francisco, who has been in the 
city several weeks on bueinesa, has returned to 
the Coa t. 

Mr. James W. Godfrey, who has been enjoying 
biniself abroad for several weeks, returned with 
his family on Saturday last. 

Mr. George Cutter, of Chicago, was a New 
York visitor last week. 

The firm of Fisher & Porter, Chicago, ba: been 
dissolved. Mr. Albert Fisher will h reafter rep- 
resent Wm. Todd & Co., of Youngstown, Ohio. 
Mr. H. F. J. Porter will retain the agency of 
the Bethlehem Iron Company. 

Mr. Maurice Hart, accompanied by his brother, 
Mr. Samuel Hart, has been in the city for sev- 
eral days, avd will leave for his home in New 
Orleaus the latter part of this week. 

Mr. John J. Moore has retired from his con- 
nection with Mr. M. J. Perry’s Narragans tt 
station at Providence. 

Mr. Brainerd Rorison, formerly of the Fort 
Wayne Electric Corporation, has accepted a posi- 
tion with the Barber Asphalt Company of Detroit. 

Mr. Clarence E. Stump is among the recently 
returned European travellers. 


Mr. Robert Wiggins, of Chicago, spent a few 


hours in New York last week on his way to 
Washington. 


Fort Wayne Curporation’s Recent Sales. 


The Fort Wayne Electric Corporation has 
recently sold to the Narragansett Electric Light- 
ing Company, Providence, R. I., sixteen Wood 
arc machines, 125 lighis capacity each, aud six 
of the same size and type to the Consolidated 
Company at Toledo, O., both contracts including 
lamps and accessories. 
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GENERAL ELECTRIC’S FINANCING POLICY. 


Northwest General Electric—The Scheme, the Companies Fi- 
nanced, the Facts and Figures from the Official Record 


HOW 


BONDS ARE MANUFACTURED FOR NEW 


ENGLAND INVESTORS. 


CHAPTER X. 


The Mitchell Plant and the Mitchell Electric 
Company.—II, 

A valued correspondent informs us that there 
ig some Misappreh: nsion on dur part in relation 
to the exact order of events in the ear y hi- tory 
of the Mitchell plant. He claims that Mr. Rob- 
ertson’s report t Mr. J. B. Ta box was made 
some time prior to the transfer of the electrical 
machinery from the grist-mill to the e’ation, and 
that the language quoted by us from Mr. Rob- 
ertson’s report app.ied to the plant while it w s 
located at th. grist mill. We bave carefully 
gone over the mass of notes an! re ords in our 
possession relating to the history of the plant, 
and find that our correspondent is right, and we 
desire to express our regrets for the oversight 
which caused us to make the mistake. It is our 
most sincere desire to be strictly accurate in 
every detai: connected with the history of the 
varions tra sactions we depict, and we particn- 
larly wich to be absolutely free from the alight- 
est suspicion of an effort to make ‘matters appear 
worse than they really were, for we believe that 
such a course would not only be unwise but is 
also wholly unneceasary. The misapprehension 
referred to does not affect the accuracy of the 
statements made and conclusions so far drawn 
concerning the manipulation of this plant, ex- 
cept so far a:r lates to the comparison of our 
estimated value of the plant as installed in the 
station with the values named in Mr. Robert- 
son’. repo t. If our readers will strike out all 
reference to the compa ison of onr values with 
Mr. Robertson's values, the article will be cor- 
rect, 

Such of vur readers as are thoroughly familiar 
with the prices charged for apparatus aud sup- 
plies at that date, and sre also conversant with 
the costs of installation of electric plants, will 
no doubt be puzzled tv know how the Northw: st 
Company could have invested $12,000 in a plant 
furnishing only fifteen or sixteen aro lights and 
having a capacity (f only 500 incandescent lights 
and run from hired power in a hired room, and 
at that time using no meters, The maximum 
price obtainable for sre lighting apparatus at 
that date was about $100 per light erected, and 
the apparatus itself ould be purchased for 
closely approaching half that sum per light. The 
entire cost of installing a complete alternating 
current incandescent system of the magnitude 
of the one put in at Mitchell should not exceed 
$10 per lamp, therefore the cost of installing the 
plant as it existed when operated from the grist- 
mill should not bave been more than 49, 000, 
and ought to have beeu very much less if the 
prices actually prevailing for api aratus and 
supplies at that time had been charged on the 
books of the Northwest Company. We believe 
we shall be able to shed some light on the mat‘er 
of the charges to these plants on the books of 
the Northwest Company which will fully ex- 
plain how that company could have expended 
about $12,000 on a plant of so small capacity as 
that located in the grist mill at Mitchell. 

We will now resume the farther discussion of 
the operations connected with the history of the 
manipulation of the Mitchell plant. 

Mr, Byllesby entered upon his duties in con- 
nection with the Northwest Thomson- Houston 


Company within a comparatively shoit time 
after the sabmission of Mr. Robei tson's report 
to Mr. J. B. Tarbox, the treasurer of the com- 
pany. The affairs of the company had been in 
a very bad way for some time past, and Mr. 
Tarb. x took the position of treasurer for the 
purpose and with the intention of instituting 
radical reforms iu its business management. The 
company was already greatly embarrassed tinan- 
cially, and one of the most rerious difficulties 
confronting it at that time was that of the 
many electrical properties long carried on its 
books as assets but which entailed constant loss 
and from which nothing could be obtained in the 
way of substantial returns. The Mitchell plant 
had been on the books as an asset for over two 
years, and the evidence of its exact condition 
was convenient!y at hand. Is it conceivable that 
Mr. Ooffin and Mr. Byllesby were ignorant of 
the existence of that evidence and unacquainted 
with its exact natu: e at the time the :cheme for 
the rer urreotion of all these properties was 
concocted ? 

It was during the very early part of Mr. 
Byllesby's vicarious administration of he aff iis 
of the Northwest Thomson-Houston Elec: ric 
Company that the plan for building the Mitch li 
station und transferring the plant from the grist- 
mill to it was evolved, and the work and expen- 
ditures connected with it were under his immed - 
ate supervision and control. Is it possible to 
believe that he undertook this task without an 
understanding of the exact condition of the plant 
at that time, and what its past history had been 
and what its probab'e future prospects were? 

It must be remembered in this connection that 
Mr. Byllesby was no tyro in the business at the 
time he entered upon his duties in the North. 
west Company. He had been employed for 
several years with the Edison Company, had been 
vice-president and ge..eral manager of the West- 
inghouse Company for about four year, and in 
those pos.tiuns he certainly had abundant oppor- 
tunity to fully qualify him to correctly estimate 
what revenues and what profits could be expected 
to be derived frum electric lighting stations of 
large or small capacity. Moreover he had before 
him plenty of evidence in the way of numerous 
much larger stations than that er: ted at Mitchell 
to demonstrate that there nas no margin for 
working the watering scheme in connection with 
electric lighti g stations, and more especially so 
with the smaller ones. He could not possibly have 
been ignorant of the fact that in a town of such 
small size as Mitchell, with such a limited de- 
mand for lights and with a plant of such ex- 
tremely limited capacity, there was little or no 
hope for any return on even a proper investment, 
and not tbeslightest justification for capital: zing 
a company at one dollar over that actually neces- 
sary to properly install the plant. He must have 
known that eveu under the conditions of the 
most rigid econcmy in first cost and subs quent 
running, it was well nigh impossible to earn 
enough to pay the operating expenses of such a 
station. 

But Mr. Byllesby had spent considerable time 
in Boston before as:uming the vicarious position 
in the Northwest Company, and he knew tbat 
the relations of the Northwest Company to the 
Thomson-Houston Electric Company were tuch 
that what one lost the other also lost, and the 


problem to be solved was: How was the North- 
west Thomson-Houston Company to save itself 
and the parent Thomson- Houston Electric 
Company from the loss of money represented 
by the machinery, apparatus and supplies fur- 
nisbed and that expended in erecting the plaut 
and meeting the constant less incurred in its 
operation and maintenance? Why, of course, 
by making arrangements for the purpose of en- 
deavoring to trans er these burdens to the pock- 
ets of others by means of the now well-known 
stock-and- bond scheme. For kad not Mr. Coffin 
and some of his associates organized special 
companies for marketing stocks and bonds, and 
had not the Thomeon- Houston Electric Company 
been admittedly quite successful in disposing of 
large amounts of such so-called securities to in- 
vestors? 

With the elaborate and extensive machinery 
provided by Mr. Coffin for the: xpress purpose 
of floating so called electric securities, there ways 
no rea on, according to their code of business 
morals, why they should hesitate to arrange to 
pat it into opeiation und seek toavail themselves 
of its advant ges iu relieving themselves of the 
burden of tle loss inorrred in connection with 
the Mitchell plant. 

Accordingly articles of iroorporation were 
drawn up for the formation of the Mitchell 
E'e trio Company under the laws of the State 
of Minnesota, and the oer: ifle ate of its incorpora- 
tion was filed with Minnegota’s Secretary ot State 
on the 1st day of February, 1892 

A copy of this certificate is printed here- 
with. It will be noticed that the authorized 


(copy.] 


ARTICLES OF INCOKPORATION OF THE MITCHELL 
ELECTRIC COMPANY. 


We, the undersigned, for the purpose of organiztog and 
becoming a body corporate under and by virtue of the 
laws of the State of Minnesota in such case made and 
provided, have adopted and executed the following arti- 
cles of incorporation : 


ARTICLE FIRST, 

I. The name of this corporation shall be Mitchell 
Electric Company.” l 

II. The general nature of its business shall be: 

(a) To construct, maintain and operate a plant or 

plants for manufacturing and generati g electr city. 
cb) To deal in, furnish and supply electricity for light, 
heat and power. 
( To carry on any and all business in anywise apper- 
taining 10 or connected with the manufacturing and gen- 
erating, distr buting and furnishing of electricity for 
light, heat and power purpos s, includi g the transacting 
of any and all business in which electricity is now or 
her°after may be utilized, and a'l mat ers incidental or 
necessary .0 the distribution of electric light, heat and 
power. 

(d) To manufacture and repair any and all necessary 
app tances used in or which may be required or deemed 
advisable for or in connection with the utilization of elec- 
tricity or in anywise appe: taining thereto or connected 
therewith. 

(o) To lease, a hoid, sell, convey, mortgage and 


or 
exchange real an a peraonal property acd contracis, and 
to do any and all other things, and carry on any and all 
other business Operations which may be necessary 


or 

and advisable in connection with the manufacturing, 
generating, distributing, selling and furnishing of elec- 
tricity or the apparatus and appliances connected there- 
with. 

HI. The principal office of the company hereby incor- 
porated shall be in the city of St. Paul, Minnesota, and 
the location of its principal electric plant shall be in or 
near the city of Mitchell, State of South Dakota. 


ARTICLE SECOND. 

The time of the commencement of this corporation shall 
bethe first day of February, A. D. one thousand eight 
hundred and ninety-two (It ), and the period of contin- 
uance of said Corporation shall be thiriy (3) years from 
sald date. 

ARTICLE THIRD. 

The amount of the capital stock of this corporat‘on 
shall be fifteen thousand dollars ($15,000) and the same 
shall be paidin at such times and in such manper as the 
Board of Directors of this corporation may designate. 

ARIICLE Fourtu. 
The highest amount of indebtednes or lability to which 
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this corporation shall at any time be subject shall be the 
the sum of twenty thousand dollars (820,000). 
ARTICLE Fiera. . 
The names a d places of residence of the persons form- 
ing this association for incorporati n are as follows: 
Henry M. Byllesby, St. Paul, Minnesota. 


Howard C. Levis, “u R 
Wm. Ely Bramhall, t$ * 
Benj. F. Meek, Jr., st be 
Wentworth P. Johnson, es 
Charles K. Stearns, ss ane 
S. P. Wells, Jr, +s * 


ARTICLE SIXTH. 


I. The government of this corporation and the manage- 
ment of 1s affairs snall be vested in a board of seven 
directors, each of whom shall be a stockholder, andin 
the following offices, viz., a president, vice-president, 
secretary aid treasurer, and such other office s and 


agents as the Board of lrectors may from time to time 


appoint. 

Il. The directors shall be elected at the annual meet- 
ing of the corporation on the first Monday in March in 
each year. E 

III. The officers of this corporation shall be elected an- 
nually by ihe Board of Directors at their first meeting 
each year immediately after the aunual weeting of the 
stockholders. l 

IV. Th- president, vice-president, secretary and treas- 
urer shall-ea::h be directors and their tei m of office and 
the tei m of office-of directors shall be one year and until 
their succes ors are duly elected and qualified. ; 

V. The names of the first Board of Directors of this cor- 


poration u. e: 


k . > Howard C. Levis, 

Wm. Ely Bramhall. 

Benjamin F. Meek, Jr., 
: Wentwo th P. Johnson, 
Charles K. Stearns, 

S. P. Welk, Jr., . 
and they sha ! hold office until the firat annual meeting in 
March, 1898. | l 

ge ARTICL I St. VENTH 

The capital stock of this company sha l be divided into 
one hundred and fifty shares of the par value of one hun- 
dred doilars each. ; 

` Iı witness whereof we have hereto set our hands and 
seals this first day of February, A. D. 1892. 


H. M. BYLLESBY. [Seal] 
HOWARD C. LEVI. [Seal] 
WM. ELY BRAMHALL. (Seal) 
B. F. MEEK, JR. [Seal] 
W. P. JOHNSON. (Seal) 
C. K. STEARNS. (Seal) 
8. P. WELLS, J H. (Seal) 


Signed and sealed in presence of 
WALTER RUAN. 
R. V. PRATT. 
State of Minnesota, County of Ramsey, 8s. 
On this firat day of February, A. D. 1892, before me per- 
sonally appeared Henry M. Byllesby. Howard C. Levis, 
Wm. Ely Bramhall, Benjamin F. Meek, Jr., Wentworth P. 
Johnson, 8. P. Wells, Jr., and Chas. K. Stearns, to me well 
-known to be the same persons who executed the fore- 
going instrument, and each for himself acknowledged that 
he executed the same as his free uct and deed fo the uses 
and purposes therein expressed. 
ROSWELL V. PRATT, 
[Notarial Seal) Notary Public, Ramsey Co., Minn. 


State of Mianesota, County of Ram:ey, 83. 
l Office of the Register of Deeds. 
This is to certify that the within instrument was filed 
for record in this office at St. Paul on the 8d day of Febru- 
ary, A. D. 1892, at 9:40 o’clock a. M., and that the same was 
duly recorded in book G of incorporations, pages 63-70. 
CHAS. L. HAAS, 
Reg ster of Deeds. 
Filed for record in this office February 11, 1892, at 9:80 
o'clock a. M. F. P. BROWN, 
Secretary of State. 


OFFICIAL CERTIFICATE OF TRANSCRIPT. 


: UNITED STATES OF AMERICA, 
STATE OF MINNESOTA, 
DEPARTMENT [Seal]! OF STATE 

I, Albert Berg, Secretary of State of the State of 
Minnesota, do hereby certify that 1 have compared 
the annexed copy with record of the original in- 
strument in my office of articles of incorporation of : 
the Mitchell Electric Company, as fled Feby. 11. 
1892, and re.orded in book D. 2 of incor, ora- 
tions, p ge 310, etc., and that said copy is a true 
and correct transcript of sald re ord of said orig- 
inal instrument and of the whole thereof. 
In tes {mony whereof I have 

hereunto set my hand and 


ee° 2 „ 6 %% „ 
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: Great Seal affixed the great seal of the 
: Of the State, at the Capitol, in 
: State of Saint Paul, this Wth day of 
; Minnesota. August, A. D. eighteen hun-: 
: 118558. : dred and ninety-five. : 
: — ; ALBERT BERG, : 
: Secretary of State. : 


capital stock is $15,000 and the authorized in. 


debtedness $20,000, muking the total legally 
permissible capital of the company $85,000. 

In another part of this week’s paper we pub- 
lish a full list of the employees of the Northwest 
Thomson-Houston Electric Company, and by a 
comparison of the names of the incorporators of 
the Mitchell Electric Company with those in the 
list referred to it will be seen thit tiey were, 
with one exception, all regular employees of the 
Northwest Thom on- Houston E'ectric Company. 
The one exception is th t of Mr. William Ely 
Bramhall, who was a lawyer in St. Paul. 
Each in his osn way carried out the orders 
issued by C. A. Coffin, manager of ‘the parent 
T.-H. Company at Boston. Their positions 
were us follows: : - - 

Henry M. Byllesby, President of Northwest T.-H. Co. 


Howard C. Levis, Vice-P.esident and Treasu er of 
Northwest T.-H. Co. 


Wm. Ely Bramhall, Attorney Northwest T.-H. Co., and 
Private Attorney for H. M. Bylle:by. 


Benjamin F. Meek, Jr., Se retary and Assistant Treas- 
urer Northwest T.-H. Co. 


Wentworth P. John3on, Auditor Northwest T.-H. Co. 

Charles K. Stearns, Chief Engineer Northwest T.-H. Co. 
8, P. Wells, Jr., Supt. Sales Dept. Northwest T.-H. Co. 

Walter-Ruan, Cashier Northwest T.-H. Co. 

R. V. Pratt, Bookkeeper Local Properties, Northwest 
T.-H. Co. 

We thus prove the correctness of our state- 
ments concerning the method parsued in form- 
ing companies on the local properties which we 
described in the introductory chapter to this 
s ries of articles. | o 
Our readers will note that tbe original 
Mitchell plant was started in the early part of 
1889, and Mr. Rober ton's report was submitted 
ab ut one year after the plant had been in opera- 
tion, Notwithst:nd.ng his report, the operation 
of the plant was continued until Mr. Byllesby’s 
inauguration, which occarred about a year after. 


At the time the resurrection scheme was formu- | 


lated and put into operation the plant had there- 
fore been running a little over two years. No 
plea can be successfully urged or maintained 
that these exploiters did not have before them 
at the time of the organization of the Mitchell 
Electric Company sufficient information to 
judge of the worthless character of the property 
as an investment, and the hopelessness of any 
such increased demand for lights us would war- 
rant the continuance of th: service. Indeed, any 
moderately well informed electrical engineer 
could have predicted with absolute certainty 
that there was not the slightest chance of com- 
mercial success for the undertaking, and that the 
new plant was practically just as worthless as an 
investment as the original one. 

We have in our possession the official statement 
of the earnings and expenses of this ‘‘ Mitchell 
Electric Company plant,” a copy of which is here 
presented: ö 


[copy] 


MITCHELL ELECTRIC COMPANY. 


STATEMENT OF EARNINGS AND EXPENSES FOR 
TWELVE MONTHS ENDING FEBRUARY 28, 1893. 


Karnings. 
Arc. Inc't. 
Marg. 188.90 $251.09 
April ne 188. 90 228.58 
May ....eecesessoessoessos 188.90 807.23 
June l 155.11 291.52 
Jul 200.61 281.00 
August we s» 158.87 208.21 
September 155.70 288.41 
October. e 57.05 265.10 
November. Stee viva 
December : 159.00 478.17 
Januar.. 147.00 380.52 
Februar. 141. 00 — 
$1,586.01 $8,2 .8.17 
— — — — 4,799.31 
WI᷑ Ing 44 „„0) 87 
Total earnings s 6 84, 886.4 


* NorE—The plant was shut dowr during a part 
of October and the whole of November. 


— 
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Total earnings brought for ard............ .... $4,906.44 
Expenses. 

amps o. $805.77 
Gene al expenses . G . 243.18 
F.... : avn ee wie wane lye Ea 
Oil and waste 7. a ASA 
Boller compound. ‘ound .. ꝗq 3.23 
CArDODB. coaren nises neinet aeeaueiastweses 25.98 
Water CON Gis vila ieee 8 10.00 
Repairs to electric plant e 2227) 
Repairs tosteam plant............. 8 802.19 
Salaries of engineer and fireman.......... 1,149.00 
Nenn! 8 W e . 5.00 
77% iunais sisone 250.66 
Insurance JC ͤ aa ae 271.78 
Discount........ e (ak iets e e 1204 

; —— $4,968.87 

Surplus for twelve months 828.1 

Interest. 
Interest on notes 8697.40 


By this official statement it will be seen that, 
aside from interest on notes, the net earnings for 
the period covered was only 923.07. The in- 
terest on the floating indebtedness amounts to 
$687.40, leaving a deficiency of $664.88. But 
there is omitted from the statement the accrued 
interest on the $15,000 6 per cent. bonds, amount- 
ing to $400; this increases the deficiency to 
$1,564.83. = Son 
In our next issue we shall consider this state- 
ment more in detail, and shall present the results 
of a careful analysis of it and also of other 
accounts of the company. 

(20 be continued.) 


LIST OF EMPLOYEES NORTHWEST d. E. 
COMPANY, AUGUST 1, 1892. 


General : l 
H. M. Byllesby, President. . 

Howard C. Levis, Vice-President and Treasurer. 

George C. Duffie, Assistant Secretary. 

W. H. Moore, Manager Local Properties. 

R. V. Pratt, Bookkeeper Local Properties. 
Alice A. Barry, Stenographer. 
Frank Slater, Watchman. 

M. Horrigan, Janitor. 

Bert Warner, Office Boy. 

V. Toof, Office Boy. . 

John McKnight, Office Boy. 


Engineering and Expert Department : 
shas. K. 8tearns, chief Engineer. 
Oscar Claussen, Civil Engineer. 
H. T. Purdy, Railway bngineer. 
. D. Samp:on, Raiiway Engineer. 
H. Gerry, Draughtaman. eke 
J. >. Bassett, Railway eer. 
F.M. Farwell, Railway Engineer. 


Repair Department: 
J. M. Denniston, in charge. 
W. J. Bonwell, Superintendent. 
Jerry Jorrigan. Engineer. 


Accounting Department : : 


B. F. Meek, Jr., Secretary and Assistant Treasurer. 
W. P. Johnson, Auditor. 
Walter Ruan, Cashier. 
Geo. C. McKnight, Bookkeeper. 
E. A. Patrick, Assistant Bookkeeper. 
Gerda Lund, Assistant Bo kkeeper. 
Geo. W. Haskell, Stock Clerk. 
Wm. Blackburn, Stock Clerk. 
Chas, W. Hayes, Bill and Order Clerk. 
H. B. Warren, Statistics. 
A. J. Gifford, Freight and Invoice Clerk. 
W. L. Moulder, General Clerk. 
Fleming Meek, Copying and File Clerk. 
E. M. Warner. Stenog: apher. 
L. A. Healy, Stenographer. 
Sales F 
S. P. Wells, Jr., Superintendent. 
F. N. Armour, Salesman. 
John H. Finney, Salesman. 
J. K. Metzger, Salesman. 
A. S. Huey, Salesman. 
. C. Woodward, Salesman. 
W. F. Smith, Superintendent Construction. 
W. M. Deming, Meter Salesman. 
J. F. Bishop, Stenographer. 
Julia Gorgas, Stenographer. 
E. Sprog stenographer. 
C. W. Farnham, Salesman. 
Supply Department : 
. H. Beach, Purchasing Agent. 
8. B. Howarth, Salesman. 
H. J. Gile, Regui ition : lerk. 
P. N. Nelson, Stock Clerk. 
C. M. Miller, stock Clerk. 
Chas. Hirzel, Sto k Clerk. 
A. W. Zahm, Salesman. 
C. B. Tarbell. Shipping Clerk. 
Chas. Jones, Packer. 
P. N. Hilga d, Packer. 
E. P. Wagner. Packer. 
Harry Ellems, Elevato Boy. 
M. Gibbons, Teamster and Team. 
C. B. Barteau, Stenographer. 
A. Lang, Stenographer. 
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An electrical novelty has been placed on the 
German imperial yacht Hohenzollern in the 
shape of a standard intended for night use. The 
flag is four meters square, and the design is 
traced in co!ored electric lamps. i 
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UNIPOLAR INDUOTION.* 


BY REGIERUNGSRATH DR. o. L. WEBER. 

An article by Prof. Arnold on alternating-cur- 
rent machives with stationary windingt is pref- 
aced by some remarks on unipolar indaction. 
The latter subject has also recently been elabo- 
rately treated by Prof. Lecher, of Innsbrück. f 

While Lecher, on the basis of experiments ex- 

tending over many year-, claims to have come 
to a definite conclusion as to the exp'anation of 
the phenomenon in question, Arnold admits that 
the majority of the appearances can be explained 
by the specific reciprocal] results, but finally de- 
olares for those which Lecher does not deem to 
be trustworthy. For this reason a short con- 
sideratiun of the subject may be justifiable, for 
it must be puzzling to anyone wno is not per- 
fectly acquainted with the details of the question 
when, regarding a mat er which crops up daily 
in practical work, two views of so fa udumeutally 
opposite a charac er are maintained. 

The question is as follows: A cylindrical mag- 
net revolves on its geo : etrically coincident mag- 
netic axis. Will the lines of force of the mag. et 
rotate with it, or does the magnetic field stand 
still? The above mentioned article by Lecher is 
without doubt the most careful and most elabo- 
rate investigation of the subject of unipolar in- 
duction which has been published in the last 10 
years. As they cannot again be recorded here, 
it may be mentioned that Lecher repeat: d near- 
ly all the experiments hitherto made bearing 
upon the question and critically examined them, 
finding thereby that in the o.se of all previous 
investigations the observations could be ex- 
plained by both the one and the oth-r theory. 

Finally, the alee exp. riments, which are 
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to be considered as conclusive, were devised and 
carried out by him. A magnet excited by a flxed 
coil is divided into two parts, I and II (Fig. 1), 
which can individually be rotated on the axes, 
8 N. Si NI. Oorresponding axle shafts are ar- 
ranged at N §,N'S'. At the same points, and 
also at b and d, are the sliding contacts, a, b, o, 
d, e, which can be connected with a galvanome- 
ter, G. The direction of the lines of force has 
to be conceived in the manner indicated. As is 
known, there flows, if both parts rotate together 
along a path, a G ò ora G c, a current which, in 
the acceptation : f a revolving field, can be im- 
agined as having originated in the fixed galvan- 
ometer leads; in the supposition of a fixe field, 
in the rotating mantel surfaces and in the radial 
parts of the iron core. The following ontcome 
of an experiment can also possibly be explained 
by both views. Only magnet II revolves, the 
galvanometer being first at cd, next at d e. 
The issue in both cases is the same. It can here 
be taken with Faraday that in both instances the 
same amount of induction takes place in the 
actual conducting parts of the magnet on the 
fixed field being cut, as, according to the other 
view, that the total of the k. u. F. induced in 
the two fixed circuits in both cases is the same. 


% Elektrotechnische Zeitschrift,” August 15, 1896. 
- t" Klektrotechnische Zeitschrift.“ March 7, 1896. 
t" Sitzungsberichte” der kaiserlichen Akademie der 
ace zu Wien (Abtheilung II., Rand 108, Heft 
U 
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The course of the lines of force certainly causes 
the latter explanation to be ‘considered with 
doubt, but the determination of this course is 
generally of an uncertain nature. 

On the other hand, the observations about to 
be described cannot be brought into consonance 
with the theory of rotating lines of force. If 
Lecher altered the last mentioned experiment, 
so that not only magnet II, but also magnet I 
revolved, either in the same direction as, or in 
the reverse direction to, II, the galvanometric 
results were the same as if I were stationary. 
According to Faraday, this is immediately clear, 


Fra. 2. 
since the magoetic field remaina continually at 
rest and the actuated conductors connected with 
the galvanometer only belong to magnet II. 
The contrary happens if the lines of force revolve 
with the magnet; for then, if I be set in motion, 
an influence of the galvanometer circuit, c G d, 
is perceptible; as the lines of force emanating 
from and actyated da I reach into the circuit 
Gd. : 
- Clearer is the following experi nt: If ö ois 
at the ga vanome. er, and I rotates while II is 
tionary, exactly the same current is obtained 

if b d is at the galvanometer and J again rotates. 
II being stationary. If, however, both magnets 
are revolved in opposite directions, double the 
amount of current isthe result. 

Fi: ally, Lecher connected the sliding contacts 
a and e with the galvanometer, +o that the wires 
formed the extension of the magnetic axis. If 
now, I rotates alone, a current of 88 is obtained; 
if II rotates alone, and in the contrary direction, 
the same result is attained; if both magnets are 
simultaneously revolved in the opposite direc- 
tion the total of the two previons currents is 
the result. 

Arnold has a new but impossible theory. He 
says: It must be considered, if only the one 
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magnet revolves, that then its lines of force 
rotate at only half-speed, and that generally the 
speed of the angle of the magnetic field does 
not correspond with that of the revolving iron 
mass, but that the rate of both is dependent 
upon the ratio of the actuated to the total iron 
mass.“ 

If it be sought to follow this idea it will be 
neoessa ry, in the first place, to at least look upon 
the lines of force flowing within the iron as 
bound to the iron and revolving at the same 
speed. Then, however, a variation of speed 
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must occur at the point of exit, and therefore a 
tearing off o each line of force and a sliding 
away of its t-rmination at the magnet surface. 
Likewise must then at the place af entry in the 
stationary or opposite rotating part of the mag- 
net a similar inconstant point in the lines of 
force with the half angle speed glide over the 
surface of theiron. The lines of force in the 
various parts of the course must exh bit a triple 
phase: (1) within the iron they have the same 
speed as this; (2) outside of it they show the 
half, or generally another speed; (8) at the 
points of transition a sudden change in the 
speed occurs. 

The idea of a stationary field with rotating 
iron core has nothing overstrained in it. The 
lines of force are comparable toa condition of 
the ether, which is influenced by the properties 
of the surrounding matter. If, however, neither 
the magnetic excitation nor the exciting capacity 
of the material alters in a given direction from 
point to point, so will also the condition of the 
ether remain unchanged. A ground for a rota- 
tion of the field of force does not therefore 
exist with the rotation of a magnetic body 
whose geomeiric, magnetic, and rotation axcs 
coincide. 

If we take two bell-shaped iron cores which 
are excited by a common coil and can rot te in- 
dependen ly of each other, something as in 
alternating-current machines, we find that be- 
tween the two outer mantel surfaces gaps remain 
which can take up induc d coils (Fig. 2). So 
long as the dividing +urfaces run continnously 
throughout, the above considerations find a. pli- 
cation without further difficulty, and lead to the 
representation of a fixed magnetic field, by 
which, iu simultaueously rotating parts of con- 
ductors (a, for example, in the disk a b), radial 
currents are induced; but if the dividing sur- 
faces—in the first place on one side only—are not 


to 


do 


Fig. 4. 


continuous (Fig. 8), the idea of the simulta- 
neously rotating lines of force, shown as incor- 
rect, again obtrudes itself. A little considera- 
tion, however, manifests that this theory is here 
quite unnecessary and liable to lead to error. 
This is best recognized by passing over to the 
next drawing, Fig. 4, where both surfaces are 
furnished with teeth. A is rotating and B is 
stationary; you fix an individual tooth in 
your eye and conceive that it on the rotation of 
position 1 pushes forward into position 2. 

If here the lines of force rotate with the iron 
mass equallv as many lines of force should pass 
through this one tooth in position 1 as if it after 
a short time had reached 2. This will in reality 
in nowise be the case; we are rather shown that 
the tooth in question in position 2, on account of 
the large air-gap. carries considerably fewer lines 
of force. The induction conkequently which a 
coil placed.on the tooth experiences proceeds here 
not from a rotation of the lines of force in the 
direction of the field, but from a fluctuation of 
the flow of force parallel to the rotating axis. 
The majority of the lines of foree produced will 
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now take their way throngh the one tooth, now 
through the other, accordingly as the one or the 
other path offersat the moment the least amount 
of resistance. The theory that here the lines of 
force should rotate at half-speed is obviously 
upon this hypothesis not feasible. 

For the estimation of the eddy currents set 
up, and of the magnetization energy, and for 
the : election and arrangement of the means to 
be used for the avoidaace of these losses, it isa 
point of great importance whether in machines 
of the last-named form a side by-pass of. the 
lines of force or a deviation in the direction of 
the rotating axis is presupposed. If you, in the 
la-t-mentioned case, look upon the ac uated part 
somewhat as the field magnet of »n alternating- 
current machine, the fluctuations mentioned 
wil: pass for „rmatu e reaction. 


COMMUNICATION. 
THE BERLINER PATENTS. 


To the Editor of ELBCTRIOITY. 

Referring to yo r recent editorial under the caption of 
„he French Berliner Patents,” I would like to ask ist. 
Upon what ground is the foundation for saying thatthe 
Berliner patent is a generic patent? 2d. What effect 
does Berliner’s disclaimer in the fo. lowing words, Nei her 
Qo [ claim that I am the first who caused such electrical 
undulations by varying the resistance of an electrical 
circuit in which a current was pe ss bg,” have upon the 
extent of his claims? 8d. If Berliner was not the first 
inventor to produce electrical undulations gimilar in form 
to sound wavea by varying the resistance of the circuit, 
who was? 4th. What kind of a microphone does Bell's 
fourth claim of his 1876 patent refer to? bth. Why 
is not Bell’s microphone as claimed in his March 7, 
1876, Patent ever mentioned by the papers? 6th. To what 
dogs Bell refer in the following: I have heretofore de- 
scribed and exhibited such other means of transmitting 
sound, as will be seen by reference to the p oceedings of 
the American Academy of Arts and Sciences, Vol- 
ume XII“? A. B. STROWGER. 


Chicago, IIl., Sept. 8, 1806 


Answering the above questions seriatim, we 
would say— 

1. That the Berliner patent is from the 
breadest view only asub-gdnus patent—an off- 
shoot from the original Bell patent, which cov- 
ered the art of transmitting articulate speech by 
means of uudulatory currents. In the funda- 
mental patent any means of producing electrical 
undulat ons © rresponding to sound waves was 
covered. The Berliner patent, covering one 
general method of producing these electrical 
undulations, was of course subordicate to this 
fundamental patent. Had any one patented a 
method f producing these undulations by the 
broad claim of varying the resistance of an elec- 
trical circuit so that this resistance should vary in 
a manner to produce electrical undulations simi- 
lar in form to sound waves, that patent would be 
& species patent as related to the Bell patent and 
a genus patent as related to the Berliner. The 
latter, however, limiis himself to a particular 
method of varying this resistance, viz., by Caus- 
ing the sound waves to vary the pressure 
between e’ec rodes in consiant contact. So far 
as we know, the patent of 1891, filed June 4, 1877, 
was the fi rst to describe this particular method 
of varying the resistance. Evidently there may 
be a thousand specific ways of doing this, aud to 
allof these the Berliner method stands in the 
relation of genus to species. It will thus be 
seen that the teras genus and species have no 
absolute meaning, but merely a relative one and 
that ic is in ihis sense that we use the term. 

2. Berliner’s disclaimer, ‘‘ Neither do I claim 
that I am the first who caused such electrical un- 
dul itions by varying the resistance of an electric 
cl:cu.t in which a cur:ent was passing,“ is an ao- 
knowl: dgment by hi u that a genus method of 
which hig was relatively but a species had ex- 
isted before his invention. It is a disavow al on 
bis part thithe claimed the broader method of 
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varying the resistance. He evidently knew that 
he could not patent this broader method, and in 
order that there might be no question as to bis 
claims, he disavowed that which he did not 
claim. It is our idea that the Ber. iner method 
covered by patent No. 463 569 bear. very much 
the same relation to tLat which is disclaimed as 
the latter bears to the original Bell m-thod or 
as the carbon transmitter beers to the Berliner. 

3. Be:liuer by his disclaimer admiis that he 
was not the first one to produce electrical undu- 
Jations siwilar in form to sound waves by vary- 
ing the resistance of the circuit. We are under 
the impression that a number of others produced 
these undulations by varying tue resistance be- 
fore Berliner did, and amovg these were Bell 
himself and Prof. Elisha Gray, who used liquids 
in which the variatio ı of resistance was caused 
by a varying depth of immers ou of one of the 
electrodes or Ly varying the distance between 
two electrodes con: ected by a poor conductor ot 
elentricity. 

4. Bell's fou: th claim in the patent of March 7, 
1876, reads as follows: The method of pro- 
ducing undlations in a continuous voltaic 
circuit by . radually inoreasing and dimin- 
ishing the resistance of the circuit, or by 
gradually increasing and diminishing the 
power of the lattery.” This very dis- 
tinctly describes a genus method to which Ber- 
liner's is a species, and is evidently exactly what 
Berliner referred to in his disclaimer. If our 
correspondent had read the patent oarefu'ly he 
would have seen that Bell did not contemplate 
the specific method patented by Berliner, but in- 
tended t cover all methods of rraduaing undu- 
latory currents by varying the resistance of the 
circuit. In his descriptive remarks he mentions 
the dipping of the electrodes in mercury. 

5. We cannot speak for the other papers, but 
speaking for ourselves would say, that we have 
never mentioned this form of transmitter in con- 
nection with the Berliner litigation because we 
never dre med that it had the remotest bearing 
upon the validity of Berline 's patent. 

6. Bell’s references are too numerous for men- 
tion here, but we find none that we think cauld 
be used to invalidate the Berliner patent. To 
most of these references thé Berliner bears the 
relation of spec’es or sub-genus to genus, and 
therefore so long as the original genus patents 
were in force the Berliver patent was subor- 
dinate to them. . 


London Notes. 


(From our London Corresponcent.) 

ACOUMULATOR TRACTION. 
It is pretiy certain that another line of electric 
tramways propelled by accumulator power will 
not be constructed in Englavd for many a day. 
The extravagance of such a system is exemplified 
by a section of the Birmingham Central Tram- 
ways which has been ruvning with most unsatis- 
factory results for some years. The company 
has divided its system into four departments, viz., 
horse, steam, cable and electric. The steam and 
cable departments are stated to be progressive 
and very profitable but the other two are a con- 
tinned source of anxiety and difficulty to the 
management. 

Over the electric section during the past year 
fewer passengers were carried than formerly, 
fewer miles were covered, and cousequently the 
receipts were decreased. This accum lator line 
has resulted in a loss during the period of 
£1,785 odd. The directors blame the batteries, 
but given a perfectly satisfactory accumulator 
which will be very economical (if such were pro- 
curable), it would take a long time to remove 
the effects of past erratic management. How- 
ever, in any case, an extenrive system of accumu- 
lator traction on tramways is a thing of the past 
or the fu ure, not of the present. The following 
figures of the costs ou the Birmirgham line go 
to prove that: 

Steam Traction per working mile, 9.11d, 


Horse " 8.67d. 
Cable as s 8 ©“ 5.48d. 
Elestric ot te 66 66 18.48d. 

A MOUNTAIN ELEOTRIO RAILROAD ON THE ISLE OF 


MAN. 
The Isle of Man possesses some of the most 


— 
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beautiful if not the best specimens of British 
scenery. Its exquisite views are a thrilling at 
traction to tourists and visitors from all parts, 
The inbabitants, as might nat urally be expected, 
bave ever been alive tv the necessity of making 
their various towns as attractive as possible to 
holiday makers, and perhaps their anxiety in 
this direction is primarily respous ble for the 
erection vf an electric tramway there last yar 
from Douglas to Laxey, the length being about 
seven miles. 

The promoters of that line and the inhabitants 
of the districts through which the tramway rons 
have every reason to be satisfied with the success 
of their undertaking; this success was evident in 
the early stages, for hardly had the cars com- 
menced running when an extension for several 
miles was propos ed. 

That proposal was that the line be taken from 
Laxey a further distance of about 4 miles, ter- 
minating at the sum nit of the mountain Sose- 
fell. The extension, which was taken up very 
enthusiast ‘cally by everyone interested, is now 
an accomplished fact, and the line was finally in. 
spected by the Board of Trade officials «ho made 
a trial ran on August 16th. Publio traffic com. 
menced on August 2 st. 

The erection of the railway involved a great 
deal of heavy engineering work, which ha; been 
very costly, for the line at certain stages has bad 
to be cut through the rocks and at othen 
passed over high banks supported by massive re- 
taining walls. The ground is rocky and precipi. 
tous. An item of interest is that after a distance 
of 8 miles from Laxey has been covered, the line 
begins to wind round and makes a complete cir- 
cuit of the mountain (in 1} miles) and ter- 
minates, 

The whole plant for work ng the line has been 
manufactured by Messrs. Mather & Platt, 
Limited, of Manchester. It includes four Lan- 
cashire boilers 26 ft. long by 6 ft. 6 in. diameter, 
capable of giving 700 m. P.; five horizontal com- 
pound engines of over 100 H. P. each, driving 
Mather & Platt dynamos, each of the latter sup- 
plying current at 500 volts, The. ynamos bare 
‘* Edison-Hopkinson’’ magnets and Mal ches- 
ter” armatures. The power station where this 
plant is situated is about 2? miles from the Laxey 
terminus. The plant is of sufficient capacity to 
propel at least three fully loaded cars at the 
same time upon the ascending line at 8} miles 
per hour. | 

The accumulator station is at the Laxey end 
of the line and is equipped with an installation 
of 240 chloride cells of the following capacities: 
140 amperes for three hours, 80 amperes for six 
hours, 68 amperes for 9 hours, or 56 amperes for 
12 hours, The accumulators absorb the spare 
current generated by the dynamos and distribute 
it to the line a; the load requires. Messrs. 
Mather & Platt first introduced this method on 
the Douglas and Laxey section, where .t proved 
@ great success, contributing very materially to 
the economical and regular working of the line. 
The same firm has also adopted the same system 
on the Stockholm and Djarsholm electric railway. 

The passenger cars, which are 85 feet in length 
and will seat 48 passengers, are each carried on 
two four-wheeled bogies. Each axle is driven 
by a Mather & Platt No. 5a Manchester” 
motor. Every possible precaution has been 
taken to prevent the cars leaving the rails. It 
would be quite impossible for the flanges of the 
carrying wheels to mount the bearing rail whilst 
the guide wheels are in play. A powerful center 
rail brake is fitted to each car, the action of 
which is to grip the center rail itself, while esch 


wheel has the ordinary brake fitted. The cars 
can be stopped within a few seconds. Each 
driver's cabin is provide: with emergency 
switches and ammeters, with suitable resistances 


for regulating speed, ete. 
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General News. 


What is Going on in the Electrical World. 


‘San Leandro, Cal.—The town trustees are 
considering plans for an electric light and power 
plant to be owned by the towu. 


Richmond, Va—The ordinance granting the 
Broad street franchise to the Richmond Tr ction 
Company has been signed by Mayor Taylor. 


Selma, Ala.—There seems to be a probability 
of the Chicago Incandescent Light Company re- 
moving its plant from Chicago to this city. 


Parkersburg, W. Va.—The electric light 
plant on Avery street was damaged by fire on 
the night of the 28th ult. to the extent of $8,000. 


Greenville, Ala.—A Greenville man has of. 
fered to donate the ground for a building for an 
electric light plant, and to furvish the fuel free 
of charge. | 

Springfield, Mass. -A company is being 
formed here jor the purpose of manufacturing 
the Duryea motor wagon. The board of trade is 
backiug the movement. 


Williamsport, Pa.— The Beacen Electric Com- 
pany has notified the city controller that its oon- 
tract with this city for lightivg has been assigned 
to the Lycoming Electric Company. 


Ann Arbor, Mich.—The city coune.] has ac- 
cepted the bid of the Michigan Electric Company 
of Detroit for lighting this c ty durivg the five 
years beginning January 1st next. 


Bordertown, N. J.—An ordinance autboriz- 
ing the Bordentown Elect:ic Light and Motor 
Company to construct and operate wor.s has 
passed its first reading in the city council. 


Clarksville, Tenn.—Books have been opened 
for subscriptions to the stock of the company to 
build an electric railway system in this city. 
n cost of the plant proper has been placed at 

40,000. 


Shelburne Falls, Mass.—A cauvass is being 
made here to ascertain how much support 
citizens would give if a local company were 
formed to furnish electric lights for public and 
private use. 


Buffalo, N. T.— The Niagara Falls Power Com- 
pany has refused to accept the franchise granted 
by the couneil of Buffalo, because f objection. 
able clauses relating to poles, o nduits, taxer, 
length of grant, ete. 


Troy, N. Y.—The Sandlake electric road is 
expected to be ready for the :unning of cars in a 
few days. The generators for the power house 
have been shipped trom the Westinghouse works 
at East Pittsburg, Pa. 


Washington, D. © —The final survey for the 
line of the new electric railway between Wash- 
ington and Laurel has been made through River- 
dale, and the contract for grading the road will 
be soon given out. 


Newark, N. J.—The Livgro Incandescent 
Lamp Company has sold out i's entire plant at 
Harrison to the United Electric Company of 
Philadelphia. 
hands employed. 


Detroit, Mich.—The Citizens’ Company has 
made application for a permit to remodel the 
Brush and Russell street car line into an elect: ic 
line. The permit will be issued as soon xe the 
material is on the ground. 


Orchard Lake, Mich.—Col. J. Sumner Rogers, 
of Michigan Military Academy, Orange Lake, aud 
others have secured the necessary franchises and 
right of way for an electric railway connecting 
Orchard Lake with lines in Detroit. 


Albany, N. Y.—There is considerable agita- 
tion in Albany over the ligbting contract pre- 
pared for the council’s action, and decided oppo- 
sition to the clause making it obligatory on the 
contractors to use the Brush” system. 


Charlottetown, P. E. I.—The Royal Electric 
Company of Mont:eal have contracted with the 
city council to suppiy Charlottetown with 65 arc 
lights of 1200 candle- power each for $78 per lamp 
per annum. The company slso agree to al ow 
the corporation 50 cents per night when the 
lights are out. 


Owego, N. Y.—At a meeting held here re- 
cently to consider the project of building an 
electric road from this city to Speedsville, a com- 
mittee was appointed to confer with some New 
Y ork capitalists who are willing to invest in the 


The company had only a few 
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scheme. Geo. F. Andrews is chairman Of the 
committee. 


Northport, L. I.—During the seven months 
in which the electric light plant has leen in 
operation in Northport 3,000 lamps have been 
succeeded by electric lights. Before the cm- 
pany is one year old one of the present 500-light 
dyn amos will be taken out and a 1,000 light dy- 
namo put iu its place. 


Beverly, Mass.—It is snid that the Lynn an 
Boston company who purchased the Beverly 
and Danvers street railway some time ago will 
equip it with the trolley system at once. The 
road has not been in operation for several years, 
having been run by the storage baitery system, 
which was afierward abaudoned. 


Summit, N. J.— | he Mountain Ele tric Light 
Company, which was incorpo'sted two weeks 
ago by Carrol Ph. Bassett, Adolph Wagner sud 
Frederick E. Green, with a capital of $100,000, 
has filed a bond of $5,000 with the township com- 
miitee fur the performance of tbe coutract for 
lighting the streets of Summit. 


New York.—The Metropolitan Traction 
Company, according to the latest repor:s, have 
desided to do away with horses on all their lines 
and install electricity in their stead. The com- 
pa y intend also to establ sh popular amuse- 
ment resorts in the vicinity of the city which can 
be reached speedily by the electric cars. 


Anderson, Ind.—A $500,000 blaze took place 
in this city a few days ago. It was not much «f 
a blaze, being simply the burning of the bo ds 
of the Marion Street Railway Company which 
have been red emed. The company will be re- 
organized and will t ke the present plant out 
and put in a double track and improved electric 
service. 


Palouse, Wash.—Local business men are 
making arrangements to put in a 600- lamp elec- 
tric light plant, to b operated by water power. 
They have secured an option on the dynamos of 
the old plant and are now completing negotia- 
tions for the power. The plant will be located 
in the Palouse roller mill aud operated by the 
surplus j ower of this mill. 


Cleveland, 0.—South Brooklyn citizens have 
presented u petition to the couuty commissioners 
requesting them to grant a franchise to the Wade- 
worth Electric Railway Compavy. The route 
mentioned is from South Brooklyn to Royalton, 
a distance of thirty-tive miles. The proposed 
line will connect with the South Broo. lyn end 
of the Big Consolidated. 


M erid an, Miss.—The mayor and board of 
al ermen have accepted he ; roposit on of Col. 
F. B. Merrill, represeutative of a New York oor- 
poist on, to construct an electric light plant and 
light the stree s of the city and maintain an eleo 
tric street railway. An ordinauce embodying 
the requirement- of the city in refere:.ce to the 
franchise will le drawn up. 


San Francisco, Cal —James B. Stets: n. of 
tbis city, has gone to the Ea-t to investigate the 
working of a recent invention—said to te an 
electric locomotive—that has uot had practical 
work as yet. If he in satisfied of its superiority, 
electric locomotives may ere Sug be seen ın 
operation on the Sansalito and San Rafael branch 
of the North Pacific Coast Railway. 


Pittsburg, Pa.—The Times states that an 
agreement has been signed by the d-rectors of 
the B rmineham Tract on Company and the 
Knoxv lle, Fairhaven and Mt. Lebauon Railway 
Company, by which the latter company will con- 
rtruct, at a cost of $150,000, n double track elev- 
tric road from Knoxville to Castle Sbaunon, a 
distance of five miles, and the Birmingham com- 
pany will operate it. 


Kansas City, Kan.— The appraisers app iuted 
to place a v. lue upon the property of the Argen- 
tine Electric Light and Water Company have 
made their report, fixing the value at $60,000. 
E, A. Wagener, tie master in chancery in whose 
lands the property now rests, will rell it to the 
highest bidder at the court house iu thiscit on 
October 3. The sale is under a first mortgage 
for $160 000 hed hy the Farmers’ Loan and 
Trust Company of New York. 


Nevada, Mo.—Cvol. Dudley having secured 
the franchise for li. bting, etc., in Nevada, has 


organized his. ompany aud applied for n ourter.. 


T. e name of the company is the Nevada Eiec. rio 
Railway, Light and Power Company, and the 
incorporators are: Geo: ge T noge Mills, 
Judge Selden Spencer, F. T. Allison, Dr. T. F. 
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Prewitt, all of St. Louis, bes des several Missouri 
Pacific and Missouri, Kansa: and Texas officials, 
also C. F. Strohm and Col. Moore, of Nevada. 


Brooklyn, N. T.— The contract for light ng 
the Ocean Parkway has been awarded to the 
Flatbush Electric Light Compauy at 28 cents 
per lamp er night. Ninety ars lamps will be 
required.—The Brooklyn Electrical So iety Leld 
its third annual election on the evening of the 
8d inst. The newly elected officers are: Presi- 
dent, William Clinton Burling; vice pi esident, R. 
M. Dickinson; correspon..i: g secretary, Arthur 
A. Fisk; recor.ing secretary, J. H. Russell; 
treasurer, Thomas A. Bamford; members «f the 
board of governors: M. R. Rodrigues and W. H. 
Kirwin. . 

Philadelphia, Pa.--The charter of the Union 
Traction Company has been revised so as to sub- 
stitute $100,000 for $3,000,000. The attorneys 
for the company maie application over a month 
ago for tle charter at a capital of $80,000,000, 
but Attorney General McCormick was of the 
opinion that the charter should be granted with 
a lower cupit land afterward increase ', as the 
Jaw stu es that corporations may increase heir 
capital to 880, 000.000.“ Iu order to come within 
this technical interpretation of the Jaw the attor- 
neys for the company agreed to mak: the 
change. The Union Traction Compary is the 
new corporation formed from the combination 
of the Philadelphia, People’s and Electric Trac 
tion companies. 


The Tesla Patents. 


The Westinghouse Electric and Manufacturing Company 
have issued the following circular letier to central sta- 
tion men: N 

DAR SIRS: In view of the great promi: ence given to 
the multiphase motors covered by the patents of Mr. 
Nikola Tesla, we think it right to direct your attention 
to the fact that this company claims the « xclusive right 
to manufacture and sell all forms of moto 8 operated by 
currents of two, three or more phases, and all firms or 
single phase motors where a second phare is induced so 
as to make the same a two phase induction motor—nota- 
bly the form used for the operation of fans. Suits are now 
pending against the Thomson-Houston Electric Company 
(the General Electric Comoany), the Stanley Manufactur- 
ing Company of Pittsfield, Mass.; and numerous suits 
have been enter ed against the users of apparatus pur- 
chased from the above companies ; it being the intention 
of this company to enforce its exclusive right to manufac. 
ture and sell multiphase generators and motors, the two 
being used in combination as a system, and su: h system 
being covered by the patents of Nikola Tesla above. re- 


-ferred to. In the first-pame suits, the General Electric 


Company has put in its defence, and the Court has limited 
it to October 7, 185, in which to complete its testimony, 
80 that a hearing may be had in the latter part of this 
year or the begining of 18%. We are advised that the 
defence has been unab e to produce a single working de- 
vice that can in any way take from Mr. Tesla the pioneer 
character of his Inventions. 

We have been informed that the two companies named 
have Offered to guarantee the purchaser of infringing ap- 
parat: 8 against damage or loss, but you can well appre- 
clae that it will be impossible for such comp: nies to 
make good their guarantee! to cover all losses ir the 
courts enjoin the u.e of apparatus made in imitation of 
that covered by Tesla’s paten 8. 

We are prepared to furnish multiphase generators and 
motors for all classes of work. and being the owners of the 
patents, no contingency can arise by which the purchase: 8 
of such apparatus made by us can in any way be inter- 
fered witb in i.s continued commercial use. 

It is the opin on of those wh» have given the subject 
mst careful attention that in the near future a very 
large proportion of electric work will be done by the 
multiphase system, and this ogether with the fact that 
inthe n ain we believe men would prefer 10 purchase 
property from its rightful owners, has led us to wiite to 
you and give you an opportunity to place your ordern 
with this company for such multiphase apparatus as 
you may desire to use, and thus avoid the risks incident to 
the purchase of ap} aratus from unlawful manufacturers. 

The adoption by the General Electric Comp ny of the 
term Monccyclic” in connection with their use of multi- 
phase apparatus dors not free them from the charge of 
infringement, but on the contrary makes the: ase against 
them stronger, bec: use of the sale of apparatus under 
misleading terms. 

In conclusion, we wish to call your attention to the 
fact that with our system incandescent light, arc lamps 
and alternating motors can be (perated from the same 
circuits, and that it will be of esp cial advantage to com- 
panties desiring to remodel orto incr ase their plants to 
make a full and careful investigation of the Tesla appar- 
atus as Installed in our wo: ks at East Pittsburg, and you 
are invited to coue or send a representative, to whom 
every facility will be given for careful inspection. Yours 
truly, WESTINGHOUSS EI EOTRIC AND MFG. Co. 
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THE WARREN ALTERNATOR. 


The Aim; In the construction of the Warren Alternate 
Current Generator the alm has been the embodiment in 
the simplest possible form of construction of all the most 
advanced ideas in the generation of the electric current, 
for use wherever and however it may be required. 

The Idea: The fundamental idea has been a machine 
of perfect electrical and mechanical balance, of highest 
possible efficiency and regulation, and withal, a machine 
that will not burn out or require costly repairs; a ma- 
chine which, aside from a due regard to lubrication, 
may be put into the most severe service and left to ran 
perpetually without attention of any sort; a dynamo of 
slow speed and low frequency, which meets all the con- 
ditions of the best of the well-known types of alternators, 
but from which all hazard is eliminated ; a machine built 
to earn money with instead of spending money upon. 

The Design: In designing the Warren Alternator, the 
great consideration being simplicity and durability, the 


_80-called inductor type of machine has been adopted. In 


working out the new design founded on this principle 


Fie, i.—Roratine MAGNETIC CORE- 


marvellous results have been attained—exceptionally 
close regulation and high efficiency (only one-half of one 
percent. of x. w. capacity for excitation), smooth and 
noiseless running, no heating of any part, consequently 
no waste of energy. 

Multivoltage: Its construction is such as to permit of 
various wa) s of connecting for different voltages without 
In any manner changing the machine or requiring new 
éoils. It may be connected for a 110 or 220 volt system. 
and used without transformers for short distances, or for 
1,000 or 2,000 volts to be used with transformers for long 
distance transmission:; or lt may be connected Lo operate 
a 110 volt circuit and a 1,000 volt circuit both at thes me 
time. 

Arc Lamp Service: Its low frequency (7,200 per minute) 
adapts it to operate arc lamps to greatest advantage and 
with perfect freedom from the hissing and humming 
noise at the lamp, so noticeable from alternaling currents 
of the usual high frequency. 

Simplicity: It is a dynamo, without collector rings or 
commutator, without brushes, without movi: g wires, 
without liability to burn out. Bullit wholly of steel in all 
its magnetic parts, it is massive and heavy but ex remely 
compact: made for continuous runs without attention, 


FIG. 2.— ARMATURE COILS AND ExcitTina Cou. 


and proportioned to run up to an eno:mous overload 
without wasting energy in heating any part. 

Insurance Against Burn-Outs: The manufacturers will 
insure it against birn-outs (other than lightning dis- 
charges) for one-half of one per cent. on the purchase 
price per annum. 

Armature Stationary: The armature coils being at- 
tached tothe stationary removable laminated ring, which 


fits accurately into the bell-shaped steel frame, and ex- . 


citing coll being attached to the steel frame ; none of the 
coils being attached to any movable part it is clear that 
no brush or sliding contact is required. 

The Rotating Magnetic core: The revolving part con- 
sists of a cast steel cylinder, on which are pressed Lamin 


that form the rotary poles; thus constructed the revolv- 
ing portion of the machine is simply a solid mass of steel, 
through the polar projections of which the magnetic fux 
is delivered to the opposite poles of the laminated an- 
nulus to which the coils are attached. In other words, 
the rotor is simply the core ofa magnetic fleld—the ro- 
tating fux path. It is made to fill the opening in the 
closed end of the frame shell so closely, and the polar pro- 
jections move so extremely close to the poles of the an- 
nulus, as to diminish the alr-f ap reluctance to the most 
inconceivably small fraction, asshown by the fact that 
leas than one-half of one per cent. of the k. w. capacity of 
the machine is required for ex: itation. 


The Coils: The armature coils asshown in Fig 2, are 
wound on forms; are small, and being attached to the 
stationary removable ring are easily replaced in case of 
aninjury from a lightning discharge or accident. The 
cost of these coils is quite insignificant. only about $8 
each. The large coil, shown inthe cut, is the exciting 
coil, there being but one, and it also being stationary the 
extreme simplicity of the electrical fe.tures of the ma- 
chine is apparent. 

The Ensemble: The whole being com- 
posed of laminated parts and cast-steel, 
correctly proportioned, no heating is de- 
veloped, even when running greatly over- 
loaded. This has been fully proven by 
severe tests witnessed by many impartial 
engineers. 

Mechanical: The mechanical features 
of the Warren Alternator have’had most 
careful considerat'on. The exceptionally 
long se}f-allgning and self-olling bearings 
carrying a forged steel shaft of great 
di meter permis running the rotor at the 
least possible clearance from the stationary parts, 
thereby reducing the reluctance due to the air-gap to the 
merest fraction. 

The 40 and 60 k. w. machines will be built, 88 shown in 
the accompanying illustrations, frame cast of steel in one 
piece, making the most compuct and durable form of con- 
struction known. In larger sizes the upper half will be 
cast separate and bolted to the lower half in the usual 
manner. 

Appearance: No attempt is made af 
ornamentation forthe purpose of hand- 
some effect. Everything possible has 
been done for reli: bility, durability, ease 
of management and efficiency. Every- 
thing to avoid burn-outs, repairs and ex- 
cessive cost of operation. The machine is, 
however, pleasing in appearanc- and im 
presses a thoughtful person with ifs sol- 
idity, simplicity and adaptation to the 
most severe and ex cting service. 


Why? The designer of this machine, Mr. 
C. C. Warren and Mr. H. B. War en, having 
been pioneers in the practical every-day 
features of the electrical bu iness, were 


long since made painfully aware of the limitations of al- 
ternators of the past, with their delicate and costly parts, 
the revolving wire covered armatures. their collector 
rings and brushes, and arbitrary single voltage service, 
set out to design a machine better adapt ed to earn money 
with, and le-s 80 for the purchaser to spend money upon 
for repairs, etc. 

Frequency: The standard frequency will be sev- 
enty-two hundred alternations per minute at rated 
speed, but will be built for any frequency or speed de- 
sired. 

Uniqueness: Its unique construction is such as to 
make it especially adapted to connecting direct to any 
engine for any speed. 


A Siemens & Halske Steam Lecomotive. 


The first locomotive built by the Siemens & Halske 
Electric Company has just been completed. As ts wep 
known, that company purchased the plant of the Gran 
Locomotive Works at Chicago after the failure of the is 
ter company, and the engin referred to is one of Atiy five 
ordered from the Grant Com any dy the Chicago, Bur. 
lington and Quincy. Twenty of these locomotives will te 


Fia. 3.—SrATtON ART, REMOVABLE Lax- 
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bullt. The original design has been adhered to, and the 
locomotive is a ten-wheeler, adapted to either freight o 
passenger service. 


Needs [lore Room. 


Constantly increasing business has compelled the 
Standard Electric Company, Chicago, to contemplate we 
removal of its plant to some point near the city where 
more room can be secured for manufacturing purposes 
Desplaines, Kankakee and other cities are making 
efforts to secure the location of the new plant. The fin 
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NETIO CORE, WARREN ALTERNATOR. 


named city has offered a bonus of $65,000 for the remora! 
of the plant to that place. 


The Card Company’s Products. 


The products of the Card Electric Company, Mansfeld, 
Ohio. comprise generators and motors for any and all 
purposes to which electrical power may be applied. Mu- 
tipolar slow-speed generators for power transmission of 
isolated lighting. multipolar slow speed stationary 
motors, reversible motors and controliers for rolling mills, 
bridges and traveling cranes, are among the forms 0! 
apparatus now manufactured by this company. 


t 
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MOONLIGHT SCHEDULE FOR THE 
UNITED STATES. 


— 


(Issued by the Washington Carbon Company.) 


SEPTEMBER, 1895. 


DATE. LIGHT DATE. EXTING 
1 12.40 A. M 1 4.80 a. M. 
3 1.40 be 3 4. 80 eb 
8 2.30 ‘ 3 4.30 
4 No light 4 No light 
5 (T 5 te 
6 os 6 (7 
7 6.50 P. M. 7 8.40 P. M 
8 6. 50 8 9.20 
9 6.50 9 9.40 ‘* 

10 6.50 * 10 10.0% 
11 6.50 11 1100 
12 6.50 12 12.00 
18 6.40 14 1.00 A. M 
14 6.40 15 1.10 
6.40 16 2.20 
18 6.40 17 8.40 
17 f. 80 18 4.50 
18 6.30 “ 19 4.50 
19 . 90 20 4.50 “ 
20 6.80 21 4.50 
$1 6.30 ét 22 4.50 él 
2 f. 80 u 28 4.50 
23 8.30 2 4.50 
24 &00 - 2 5.00 
2 9.10 ‘* 96 5.00 
26 10.90 37 5.00 
27 11.00 38 5.00 +“ 
28 11.30 29 5.00 
29 @eeeeonn 0 ee eevee 
30 12.40 a. M 30 5.00 


BUSINESS HINTS. 


Pablic Buildings, Theaters, Residences, &c., Proposed 
or In Course of Construction. 


(The following summary is prepared weekly for ELEC- 
TRICITY for the information of advertisers and readers 
who are dealers in apparatus and articles required iu the 
electrical eqpipment of public and private buildings.) 


Alexandria Bay, N. Y.—The Thousand [sland Club will 
erect a club house on Welcome Island, near Alexander 
Bay, this fall, at a cost of f 100, 000: the plans and specif- 
cations are now being prepared. 

Atlintic Highlands, N. J.—A project is reported to be 
in progress for the erection of a hotel to accommodate 
1,500 persons and cost about 81, 000, 000 at Chel ea Beach on 
the site of the Seaview Excursion House. 

Brockton, Mass.—At ameeting of the Palace Hall Cor- 
poration it was decided to erect a 830, 000 buiding at once. 

Brooklyn, N. Y.—E. Iverson wil! build a four story 
double apartment house on 27th st., west of 5th ave. 

Buffalo, N. Y.—Architects Swan & Falkner are prepar- 
ing plans fora block of flats, to be four or five stories 
high, and have a frontage of 79 feet, and will be built on 
the west side of the city... Ground will be broken 
shortly for a blo k of stores and flats to be built by the 
Buffalo Cement Co., Ltd., at the junction of Main st. and 
Parker ave. | 

Chicago. III.—Holabird & Roche have prepared plans 
for a residence on Grand Boulevard, for George W. 
Shannon ; it will be equipped for steam heating electric 
lighting, etc. . Plaus are being prepared by J. W. Kene- 
velfor a six story apartment house to be erected an 
Michigan ave. and 56th st., by J. R. Trenton, who will 
expend $175,000 on the bullding. 

Morristown, N. J. -Jesse Eddy, of the firm of Dickson & 
Eddy, 29 Broadway, New York City. has purchased a 
building site on Normandy Heights, on which he will soon 
build a $40,000 house. 

New Haven, Vonn.—Jobhn Cox is about toerect a hotel 
at Savin Rock, to be four stories, and equipped with 
modern conveniences. 

Newport, R. I.—_Joseph Mayer will erect an apartment 
house on Spring st., which will contain a dance and oon- 
cert hall. 

New York City.—John C. Burne, 101 West 42d st., not 
F. Dinkelberg, as previously reported, has been engaged 
to make the plans for the mercantile buildi g which John 
Kehoe, the builder, is to erect at southeast cor. of Vestry 
and West sts.; it will contain the latest improvements, 
including passenger and freight elevators, steam heating 
apparatus, electric wiring and fixtures, etc..... Leopold 
True, 352 4th ave , will build a seven story store and lofts, 
23 x 125, at 150 Bleecker st.; Van Campen Taylor,1 Union 
Square, is the architect....Leith & Glen have commis- 
sioned Architects Neville & Bagge, 215 West 125th st., to 
make plans for 8 four story dwellings on north side of 
136th st., east of 7th ave....John A. Knox, cor. Marion 
ave. and Tappen st., will erect a four story flat on the 
north side of 148th st., west of Brovk ave., to cost $15,000; 
Architect W. C. Dickerson, 5384 Willis Ave. . Thomas R. 
White will build a five story apartment hotel, southeast 
cor. of St. Nicholas ave. and 118th st.; it will contain the 
latest improvements, including elevators, steam heating, 
electric wiring and fixtures, etc.; Architect Julius 
Munckwitz, @7 West 125th st. 

Niagara Falls, N. ¥Y.—Ex-City Engineer Albert H. 
Porter will erect a block of six residences, cor. Walnut 
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ave. and 7th st., which will be lighted by electricity and 
gas. 

Philadelphia, Pa.—James J. Brannan is to build a three 
story pompelian brick dwelling at soithwest cor. of 
Broad and Moorests ...Plans are being drawn by John 
Flynn for a large residence and stable to be built by 
Henry Weekey, at Perktomenville: cost $50,000. 

Pittsburg, Pa.—The Schniller’s Glucke Gesang Verein 
will build a 330.00) hall opposite Holy Cross Church, on 
Carson st. 

Savannah, Ga.—Marcus Klaw, ofthe firm of Jefferson, 
Klaw & Erlanger, 25 West goth st., New York City, theat- 
rical agents, has been in this city, with a view of building 
a theatre and office buildings here; estimated cost. 
$300,000. 


INCORPORATIONS. 


The Randall-Noble Electric Company, Bridgeport, 
Conn.—to manufacture and sell electrical appliances, 
etc. Capital stock, 83,000. Promoters: Purdy M. Ran- 
dall, Bridgeport ; R. C. Noble, South Windsor, Conn.: 
F. S. Noble, Staten Ialand, N. Y. 


The Etect:ic hannes Construction Company, Kansas 
City, Mo.—te canstruct electric ratlways, etc. Promo- 
ters: Eli 8. Young, Willard E. Menner, Geo. Lane, 
Kansas City, Mo. 


The Santa Clara Valley Railway Company, ban Fran- 
cisco, Cal.—to purchase, build, construct and operate a 
railroad to be operated by steam, electricity or any other 
motive power ; construct telephone and telegraph lines, 
build and operate steamboats. Capital stock, $100,000. 
Promoters : H. W. Goodall, Frank Piper, Alfred E. Pryor, 
Charles Shurtleff, San Francisco; H. P. Thayer, San Jose: 
R. J.R. Adan, Vallejo; Andrew Rocca, Great Western 
Mine. 


''he Pueblo Electric Street Railway Company, Pueblo 
Col.—to purchase and operate property of the Pueblo 
City Railway Company. Capital stock, $500,000. Pro- 
moters: Albert E. Pattison, Eimer E. Whitted, Anthony 
C. Campbell, Irving Hale, Frank B. Gibson, Denver, Col. 


L. A. Chuse & Company Incorporated. Portland, Me.— 
to manufacture and deal in elcct ical and mechanical 
apparatus and appl ances. Capital stock, $50,000. Pro- 
moters : Josiah H. Drummond, Jr., W. G. Chapman, 
Wm. H. Hatch, Portland. 


The Clinton Telephone Company, Clinton, Tenn., has 
received its charter. Capital stock, $2,500. President 
and general manager, Dr. R. K. Medaris; vice-president, 
D. R. Cow. rd; secretary, 8 L. Slover, and treasurer, 
R. A. Shiflett. 


The Manhattan General C nstruction Company, New 
York City—to manufacture ma.hinery, electrical appa- 
ratus a d other goods. Capital stock, $100,000. Directors: 
Charies B. Hill, Benjamin A. Gould, Jr., Cortland Betts, 
E. H. Floyd-Jones, and N. H. Swayne, 2d, all of New York 
City. 


The South Chicago Terminal Railway Company, Chi- 
cago—to construct and operate a railroad from a point 
near the Calumet River to a junction with the belt line of 
the Chicago, Rock Island and Pacific. Capital stock, 
$°0,000. Incorporators: J. A. All. es. cf Streator; J. J. 
Coleman, of North Greenfield, Wis., and others. 


The Atna Electric Company (incorporated in West 
Va.), Hartford, Conn.—to manufacture, buy and sell in- 
candescent electric lamps and parts ! hereof, electric light 
specialties, etc. Capital stock. $50,000. )’romoters: Geo. 
8. Miller, Henry Green, Chas. F. Reinmann, Arthur E. 
Howard, Hartford. 


The Macomber-Grayson Company, Sau Francisco, Cal. 
—to buy, sell and operate mines, mining properties, 
mills, mining machinery; construct and deal in dams, 
ditches, flumes, electric light and power lines; manu- 
facture and generate power, light and heat produced by 
electricity, water, compressed air or steam. Capital 
stock, $100,000. Promoters: Chas. A. Macomber, George 
W. Grayson, Jr., Eugene H. Gould, Edw. P. Cole, I. I. 
Greeley, Lan Francisco. 


The Pneumatic Manufacturing Company, Philadelphia, 
Pa. to manufacture pneumatic, electrical and mechani- 
cal appliances and apparatus Capital stock, 830.000. 
Promo lers: Thomos R. Brown New York City: James J. 
Martin, Thomas B. Shriver, Philadelphia. 


The Hatch Storage Battery Company (incorporated in 
West Va., Philadelphia, Pu. - to manufacture buy and 
sell storage batteries, electrical supplies under patent 
rights, etc. Capital stock, $5,000,000. Promoters : George 
D. Armstronz, John W. Bethel, Lewis C. Maus Theodore 
Hansen, Philadelph a. 


The Falls Electric Power Land Company, Niagara 
Falls, N. Y. Capital stock, $15),000. JV irectors: J. C. 
Morgan, Richard F. Rankine, of Niagara Falls: Com- 
modore P. Vedder, of Ellicottville ; Jerome B. Fisher. of 
Jamestown, and Geo. H. Johnson, of Ni gara Falls, 
Ont. 


The E. A. Briggs Company. New York City—to carry on 
a hardware, crockery, stove, plumbing and electrical 
supply business, etc. Capital stock, $15,000. Directors: 
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George Briggs, Elbert A. Briggs, and William P. Dudley, 
of New York City. . 


The Union construction Company, Wilmington, N. C.— 
to engage in electrical and mechanical construction of all 
kinds, including electric railroads, telegraph and tele- 
phone lines, boats, bridges, piers, milla, waterworks, etc. 
The articles provide for the rizht to do business at any 
place in North Carolina or in any other State of the 
United States, with the right to have branch offices at 
Baltimore, Philadelphia, New_York, Boston, Mass.; Nor- 
folk, Va; St. Louis, Mo.: Savannah, Ga.; Charleston, 
8. G.: New Orleans. La,; Chicago, III.; Sam Franotsco, 
Cal.; or any other seaport or town or city where or in 
the vicinity of which dredging work is done. Capital 
stock, $100,000, which may be increased to $1,(00,000. In- 
corporators: J. E. Chatfenger, stephen Greene, and P. R. 


Foley, of Philadelphia, Pa.; D. Bellamy. Jr., of 
Wilmington, N C.; and H. H. „of Newark, N.J. 


ELECTRICAL PATENT RECORD. 


Lerrers Parent Issuep SEPTEMBER 3, 1895. 


HLEOCTRIO RAILWAYS AND APPLIANOBS. 


545,520. Trolley-Guard. James T. M . W 
Shawd. and Adam J. Baker, Springiela Ohio E 


548.649 Trolley. Arrest H 
- Trolley-Arrester, enry F. Hildebrandt, Roch- 
ester, N. Y.. assignor of one-half to Martin C. Ruther. 
545,650." Trolley 2 ch . F 
rolley. achry T. Furb u 
sas Bled July 1 + 1806. 8 Se Me: 
806. Trolley-Wire Support. John W. Meaker, Evans- 
ton, Ill. Filed Nov. 17. 1894. ° 
. Ta ans Electric Railways. Elonzo S. Wheeler, 
augatuek, Conn., assignor of one-half to C) A 
Wheeler, Marion Ind. Filed Jan. 14, 1895. PEDON 


ELEOTRIO LIGHTS AND APPLIANORS. 


545,485. Adjustable Support for Electric or Other Lamps. 
Louis Goddu, Winchester, assignor to James W. 
Brooks, Petersham, und Frank F. Stanley, Swamp- 

oF Bo tt, A parir pian Filed N 30, 1804. 

691. ectric-Arc Lamp. u H. J 

ie Germany. Filed Nov. | 1891. Aar Opladen, 
786. ectrie- Aro p. udeiph Segerdahl, 
cago, III. Filed April 26, 1894. Oii- 

54 „J. 5. Carbon-Holder for Electric-Arc Lamps, Thomas 
E. Adama, Cleveland, Ohio. Filed Feb. 15, 1805. 


DYNAMO ELECTRIO MACHINERY, ETO, 


845,524. Electric Motor. John O'Neil, New 
Filed June 22. 1894. e e 
5.5.55 1. Alternatiag- Current Generator or Motor. Elihu 
Thomson, Swampscott, Mass. Filed Sept. 29, 1891. 
Electric Tool and Machine. H. Blies. 
Washington, D. C.. assignor to geoph A Teire Co- 


Drill Henry H. Bllas. 
Jeffrey, 


545 592. Otto E. H. Kramer, St. 

Mo. Filed May 10. 1894. pe Louis, 

545.664. Method of and Apparatus for Cont Current 
for Electric Motors. Thorsten von Zweigbergk, Cleve- 
land, assignor of one-half to George C. Worthington, 
Elyria. Ohio. Filed Nov. 1, 1894. 

5:5670. Electric Transformer. William F. Brittin, Alle- 
gan, assignor of one-balf to Edwin N. Howe, Oold. 
water, Mich. Filed Nov. 6,1894. 

545,698. Asynchronous Motor. Maurice Hutin and 
Maurice Leblanc, Paris, France, to the 
Societe Anonyme pour la Transmisston de la Foree par 
l'Electricite, same place. Filed April 19, 189. 

5:5,853. Rotary Field-Motor. Alard E. Du bois-Reymond, 
Porn e 1 assignments, to 
the Siemens alske Electric Company of America, 
Chicago, lll. Flled Dec. 26, 1893. 


TELEPHONE AND TELEGRAPH APPARATUS, 


545.582. Telegraph-Key. George F. Philbroo 
Fails, Me. Filed Jan. 19, 1898. fe Lisbon 


SIGNALING APPARATUS, ALARMS, ETO. 


545,469. Electrical Signaling Apparatus. John H. 
Chicago. Ill. Filed June 12. 1805. mies. 

545 494. trallway Block- igral System. Alvah W. Hall, 
New York, N. Y., assignor of one-half to Alfred M. 
Collett, same place. Filed June 15, 1806. 

£45,653 Electric Alarm. William 8. Hull, Dallas, Tex. 
515 5 al for Rall 

5 6,701. maphore-Sign or ways Jacob . 
Lattig. West Bethlehem, Pa. Filed Jan. 5. 180. W 

545 815. Electric signallog Apparatus Benjamin Price, 
Baltimore. Md.. assignor tothe Electric selector rnd 
anne Company of West Virginia. Filed April 81, 


1894. 
545,885. Electrical Burglar-Alarm. John R. Alexander, 
New Albany, Ind. led March 20, 1888. 


M'SCELLANEOUS. 


545.495. Support for Overhead Electric Conductors. 
Melancthon Hanford, Malden, assignor to Charles J. 
1 1 99 15 aed April , 1803. 

545,496. ectric Brake. am L. Hedenbde New 
York. N. Y. Filed May 7, 1891. rg, 

545,5 3. Electric Ignitin T Rpa us for Gas-Engines. 
Henry Thau, New York, N. Y., assignor to James W. 
Irwin, same place. Filed Oct. 20, 1894. 

45,60. Cleat for Electric Wires Montraville M. Wood, 
Chicago, lll. Filed Jan 11, 1895. 

545,629. Safety Appliance for Electric Conductors. Adel- 
bert E. Hutchins, Detroit, Mich. Filed May 5, 


1893. 

845,696 Electric Time-Check Receiver. Charles K. Jar- 
dine, Georgetown, British Guiana. Filed March 26, 18 5. 

515,69". Electrical Annunciating-‘arget. Otto Kauff- 
mann, Sacramento, Cal. Filed Nov. 15, 1894. 

545.726 Indicator. Benjamin F. Rittenhouse, Philadel- 
phia, Pa., assignor of one-half to Henry E. F. Borzell, 
same place. led April 13, 1896. 

545,819. Jectric Insulator. Daniel M. Rothenberger. 

- Lancaster. Pa., assignor of two-thirds to Charles A. 
8, 1096 and Edward D. Reilly, name place. Filed March 
1805. 
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IHE LELE PHONE WO RI P. 


THE 1 VIADUCT COMPANY ENJOINED. 


The Western. Electric 8 Wins the Suit on the 
Watson Telephone Switch Patent. 


In the cuge of the Western Electric Company 


avaiust the Viadu-t Manufac uring Company, 


Augustus G. Davis and John R. Johnson, of 

imore, a decree wax signed by Judge Morris, 
in the United States Circui. Court, on the 8d 
inst. declaring that a putent on an improvement 
iu telephone switches had been infringed. The 
decree was signed by consent of the parties in- 
terested, aud the defendants are to pay to the 
plaintiff $80) as damages. A perpetual injunc- 
tion was also signed restraining the defendants 
from manufacturing or using instruments to 
which is attached the improvement. Ex Gov- 
ernor Whyte, and Fish, Richardson and Storruw 
rep-esented the complainant, and Price and 
Stewart the defendants. ` 

The pa ent upon which suit was brought is, 
next to the transmitter patents, one of the most 
important now controlied by the Bell Company. 
It is pitent No. 270,622 and was issued to Thomas 
A. Watson, as ass » nor to the Bell Company, 
January 9, 1888. The patent is a broad one, as 


shown by the following full text of its claims: 

1. In combination with suitable contact points and 
springs electrically connected with the call circuit and 
the primary and secondary circuits of a transmitter, the 
latter circuit including the hand telephore, a lever elec- 
trical y connected with the main line in a telephone cir- 
cult. subs antlally a- described, to bring in theha d tele- 
phone and transmitter and break the call circuit, or to 
cut out the hand telephone and transmitier and establish 
the call circ .{t, accordtugly as the lever is mov d in one 
direc i n or the otber. 

2. In combination with suitable contact points and 
- spriags electrically connected with call circuit and the 
primary and secondary circuits of a transmitter, the lat- 
ter including a hand telephone, a lever electrically con. 
nected with maiu line and provided with a h ok to sup- 
port the hand telephone, and a spring tending to over- 
come the weight of the hand telephone, substa tially as 
described, to bring in the haud telephone and transmit- 
ter and establish che call circuit, accordingly as the hand 
telephone is removed from or hung upon said hook. 

3. In oombination with suitable stops connected with 
the primary aud second: y circuits of a tran: mitter, the 
latter tnc:uding the circuit through the hand tele- 
phone and provided with a spring tending to overcome 
‘he weight of the hind telephone, substantially as de- 
acribed. to co:nplete the local circuit through the trans- 
mirte , and at the same time connect with the main line 
the secondary circuit through the Erenemitter and hand 
telephone from the hook. 

4. In combination with a magneto-generator, a main 
line telephone circuit and a shunt circuit passing through 
the magaeto-generator, the push button U to break the 
shunt circuit, substantially as described. 

5. A switch lever aud contacts for connecting with the 
line wire either a telephone circuit or a call circuit, ac- 


cording to the position of the switch lever, in combina- 


tion with the magneto-gener tor, its shunt and push but- 
ton, the saki magneto-.generator being connected with 
the call-circuit, substantially as described. 

6. Iu a telephone circuit, the spring-hook D adapted to 
support the weight of the hand telephone, in combina- 
tion with the contact springs 81, 8% and 83, connected 
with the transmitter, hand telephone and a signaling cir- 
cuit, substantially as described for the purpose specified. 

7. Ina telephone circuit, the spring hook D, adapted to 
support the weight of the hand telephone, in combination 
with the: contact spring 81, 82 and their connections, 
substantially as described, to automatically establish the 
primary local circult thr ugh the transmitter, and ut the 
same time bring toto the main line the circuit through 
th : hand telephone and the secondary circu t through the 
transmitter by taking the telephone fri m the hook. 


a. Aswitch lever connected with the main line of a 


telephone circuit and movablein either direction, in com- 
bination with the contact springs 81, 82,83, the trans- 
mitter, the hand telephone, a signaling circuit and suit- 
able connecting wire, substantially as described. 


What One Company Has Done. 


The achievements of the Home Telephone Company of 
Chillicothe, O., serve admirably to illustrate what-an en- 
ergetic, aggressive management can do in the inde- 
pendent telephone field. This company was organized in 


the . of the current ); ear by the election of the fol- 
lowing officers: Judge James M. Thomas, president ; 
Frank Harper. secretary: Jobn H. Bla: ker, treasurer ; 
and A. H. Reutinger, general manager. The capital stock 
of the company was fixed at $25,000, all of which was 
paid in before operations were commenced. The rates 
were fixed at $2.00 and 1.50 per month and in a very 
short space of time over 300 five-year contracts were 
made. T. e contract for the construction and equipment 
of the plant was given to the Western Ttlephone Con- 
struction Company (f Chicago. The construction of the 
plant occupied about sixty days. 

The Home Company give not only exchange service to 
residents of Chillicothe, but ffer to sub cribers, free of 
extra charge, connection wih Clarksburg, Roxabell, 
Frankfort, Andersonville, Anderson Station, Sulpbur 
Lick Springs, County Iunrmary. Londonderry, Vigo, Rich- 
mond Dale and points intermediate. The lines now pro- 
jected will give connection with Adelphi, Hallsville, 
Ktonickinnick and Kingston, and before long with Wav- 
erly, Portsmouth and Ironton. 


LY 


The Telephone as Chief Marshal. 


During the recent parade of the Knights Templar in 
Boston a new departure was made In the use of tele- 
phones. Upon a platform, with a telephone at his com- 
mund and a switchboard connecting with a dozen or more 
circuits, gat the general director of the parade. All 
along the proposed line of the parade there were placed at 
con: enient interva s men with tel phones. Each one was 
able to take in ata glance a considerable section of the 
para io. When a break occurred anywhere in the line the 
observer telephoned the fact to the general director, and 
itm ny times happened that this director was aware of 
such break bef re the commander of the commandery 
knew it. ‘ihe director was therefore able instantly to 
communicate with the comma der, telling him to wait 
uatil his line had bee ı reformed. Tuus the whole parade, 
containing perhaps 60,000 men, moved with the sp ed, 
the good urder and the ease of a battalion in a drill 
room. 


Western Union Company Loses. 


A decision was reached on the 3d inst., in the United 
States Co. rt of Appeals at Boston, in the case of the 
American Bell Telephone Compiny versus Western 
Union Te egraph Company, in tavor of appellant. The 
original suit was for an accounting from the B. I Tele- 
phone Company under certain alleged contracts. The 
plaintiffs alleged there wa a large sum due them for roy- 
allies, which he Bell Company dented. Tue case was 
referred to a master in chancery, who decided against 
the Weste. n Union Company, whereupon counsel for the 


~-latter moved the Circuit Court to allow them to dismiss 


the bill without prejudice. The mo ion was lowed, and 
the Bell Company took an appeal, claiming that the lower 
court had not the right to dismiss the bill. The Court of 
Appeals holds that the contention is right. 


More Telephone Litigation. 


The Missouri aud Kansas Telephone Company and 
Frank R. Colvin, representing the attorneys of the West- 
erh Electric Cc mpany, have instituted suit in the United 
States Court at Leavenworth, Kan., against the People's 
Telephone Company of Leavenworth and the Anthony 
Company, Cincinuati, O., for alleged infringement of sev- 
eral telephone switchboard patents. 


A Telephone Company in Trouble. 


The plant of the. Citizens’ Telephone Company, St. 
Joseph, Mo.. has been seized upon an execution to satisfy 
a judgment in favor of Henry F. Strong, secietary of the 
company. : trong’s Claim ts for salary alleged to be due 
him and for which he obtained judgment in a justice's 
court. A majority of the stockholders, who now have an 
application for a receiver pending, will tight the case in 
the higher courts. 


Coming to the Front. 


o the Editor of ELECTRICITY. 

Deak SIR: Iam glad to see you take the stand you do 
and congratulate you on the rapid manner you are pull- 
ing your paper to the tront. Yours truly, 

EpGaw L. MILLER, 

Gen. Mgr the Inter- state Telephune and Telegraph Co. 

88 N. C. 


Hay Take Time for Answer. 


When the case of the Americ in Bell Telephone Company 
va, the Natio: al Telephone Manufacturing Company was 
called in the United States Ctrcult Court at Boston on the 
8d inst., attorneys appeared in behalf of the defendant 
company. The answer to the bill of complaint may not 
be filed before October 2 next. 


Negotiations between the Mutual Automatic Telephone 
Company of Philadelphia and the Standard Telephone 
Company have inferentially Jed to the incorporation ot 
the Standard Telephone and Telegraph Company. under 
the laws of New Jersey, and the infererce drawn 1s that 
the new concern is to absorb the Mutual Automatic, and is 
to operate under the franchise of the latter concern. 


The Lansing Telephone Exchange Company, Lansing. 
Mich., has upwards of 500 subscribers on its list, and ex- 
pects to have its plant ready for operation within thirty 
days. The local Bell Company has 267 subscribers, and it 
is positively asserted that 261 of these have filed notices 
with the Bell Company that within 30 days they will ter. 


minate their contract with that company. 


The measured service “ rates put into effect in Phſla- 
delphia, September 1, by the Bell Company, range trom 
$90 per year for 800 exchange calls, a fraction over two 
and one-half calls per working day, to $156 per year for 
2,400 calis, a fraction under 8 calls per day. For two-party 
"phones the rates grade from $60 for 600 calls to $1% for 
2,400 calls. These rates are for metallic circuit service 
and lon s-distance equipment. 


John P. Persch, who was the promoter of the famous 
Automatic Telephone Company of Philadelphia, which 
got a franchise from councils under circumstances whica 
created a scandal when an investigation was made, has 
secure i the passage of an ordinance by the city council 
of Atlantic City, giving sweeping privileges to a corpora- 
tion he represents. 


The Millen and Stillmore Telephone Company, Millen, 
Ga., organized some time ago, with J. F. Gray president 
and general manayer, has completed a thirty-aix mile 
line between Millen and Stillmore. Telephone connec- 
tion is now established with Millen, South Millen, Sum- 
mit, Garfield, Monte and Stillmore. 


The Saginaw Valley Mutual Telephone Company, Sagi- 
naw, Mich., has been practically promised a thirty year 
franchise by Saginaw, and will soon ask the B y City 
council for a similar favor. The company agrees torent 
phones for $30 and $24 per year, with = extrasfor valley 
service. 


The business men of Chester, Pa., have urged the local 
Bell Telephone Company to reduce telephone rates. The 
company has refused to do so, and at a public meeting it 
was decided to support the recently incorporated Dela- 
ware County Telegraph and Telephone Company. 


The Harrison Telephone Company of Detroit, Mich., 
has accepted the ordi: ance passed by the city councils of 
that city, and has commenced the construction of its 
plant. The complete exchange is to be in operation 
July 1, 1896. 


Arthur Overshiner and M. P. Krom, of Anderson, Ind., 
who have a local exchange in s :cceasful operation at that 
place, are negotiating similar prejects at Summitville 
and Alexandria. 


The Walton Telephone ne has been organized at 
Walion, Ga., by the election of W. H. Nunnally presi- 
dent and H. G. Nowell manager. The charter has deen 
g. anted and work will proceed at once. 


The Mutual 'l'elephone Company, Butte, Mont., organ- 
ized some months ago, and which has secured a franchise, 
is preparing to begin the construction of its plant. 


The Commercial Telephone Company has secured & 
frai.chise with liberal provisions in Oakland, Cal. The 
company will expend 872, 000 on its plant. 


The Keystone Telephone Company, Pittsburg, Pa., is 
endeavuring to organize a local company at Mt. Car- 
roll, III. 

W. D. Fletcher, of Pendleton, WIS. is interested in the 
proposed telephone line to connect La Grange, Union and 
Elgin. 

The Bell Telephone Company is preparing to extend its 
service to a number of the rur 1 towns adjacent to St 
Louis. 


The New England Telephone and Telegraph Company 
has secured underground rights at > pringfield, Mass. 


Five thousand dollars has been appropriated to extend 
the police telegraph system of Jersey City. 


Tha Philadelphia post-office has been equipped with 
Clamond telephones, 


C. C. Davis is interested in the proposed telephone ex- 
chan eat Co fax, la. 


A telephone exchange is éontempigted at Decorah, Ia 
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EDITORIAL NOTES. 


There are still left in this trade a large namber of men 
who have entered into It for their life work. They may 
be disheartened, but they have not given up. it is for 
them that we write. To them we present our argu- 
ment, and to them we must all look for the re-establish- 
ment of business principles, the reinforcement of the 
doctrines of common sense. l 

it is for these men to consider just why wrong has 
temporarily triumphed over right, why it was possible 
for the tricksters and adventurers to bring the Industry 
to its present condition. 

And when these questions receive careful thought the 
only answer possible is that the electrical press has not 
done Its duty. 

If the “ Electrical Engineer.“ the Electrical World.“ 
the Electrical Review’ and the Western Elec- 
triclan ““ had faithfully done their duty by the trade 
they claim to represent, whose best Interests they claim 
to guard, the present situation would never have con- 
fronted us ELECTRICITY,” June 5, 1895. 


The Bell Company The past week or two 

and the Opposition. hrs been pregnant 
of results that lode ill for the p rosyerity of the 
independent telephone companies. The develop- 
ments seem to show only too strongly the un- 
wisdom of the pet y jealousies wich have pre- 
vented concerted action among those whose in- 
terests are adverse to th Bell i: terests and to 
substantiate the position taken by ELEC RICITY 
at the very start, that success could only be hoped 
for from united action. 

In our issue of August 2',in commenting upon 
the suit of the Bell Company vs. the National 
T lephone Company, we sta‘ed that there was a 
strong suspicion «mong the independent tele- 
phone companies that the suit was merely a col- 
lusive one. While the circumstances were ex- 
ceedingly suspiciour, we expressed the hope that 
the suspicions might prove unfounded. Soareely 
two weeks have elapsed and another circum- 
stance has arisen which se:ms to go further in 
substantiating the fear than all of the others 
whicb preceded, and which when taken in con- 
nection with the o'hers leaves little room for 
doubt that the National Company never intended 
to make a fight with the view of winning. 

The case came up for hearing September 3d, 
and th: attorneys for the National Company, 
after havinz put in an appearance, withdrew 
from the case without filing an answer. While 
the National Company bas still 30 days within 
wh ch to file an answer, this withdrawal of coun- 
sel is regarded as indicating that th y propose 
to allow the Bell Company to take judgment by 
default. 

This is a most extraordinary proceeding for a 
party to take which has endeavored to make the 
public believe that it weuld contest every inch 


of ground to the last ditch. It is more extraor- 
d nary from the fact that there were others 
st-nding ready to defend the suit without ex- 
pense to the defendants, and who for the benefit 
of the independent telephone interests would 
have assumed the whole burden had they but 
been perm tted todoso. Ibis was the avowed 
object for which the iudependent telephone as- 
soc ations were formed, and no one knew thig 
better than the National Com; any. The action 
of the latter compauy is therefore looked upon 
by others who are in the telephone business for 
legitimate purposes as inexplicable on any other 
g ou ds than collusion. 

It n ay be that that opinion has Leen too hast ly 
formed, for rino: 33 days must elapse fiom the 
date assigued forthe hearing before judgment 
can be taken by default, there is ample time for 
the National Company toemploy new counsel and 
make an answer; but it seems to us that the Na- 
tional Company owes to the public some explana- 
tion of its action, for without this it is certainly 
placing itself in an anomalous position if its in- 
tentions are honorable. 

Ano:her recent circumstance to which we would 
adveitin this same connection is the giving of 
jud mei t by consent in the case of the Western 
Electric Compauy ve. tLe Viaduct Manufactur- 
ing Cumpauy of Baltimore. The cause of action 
was the use of a telephone switch used by the 
defendants alleged to be an infringement of the 
Watson patent controlled by the Bell Company. 
We printed the specifications of this patent in 
full in our last issue, and stated that according to 
the decree, which was signed by consent of the 
parties interested, the defendan's are to pay to 
the plain iff £800 as damages, and are served with 
a perpetual injunction restraining them from 
manufacturing or using instruments such as they 
had been advertising in the electrical papers as 
“tho only automatic switch that does not in- 
fringe.” 

R-ference to the Watson patent No. 270,522 
shows that it is an exceedingly broad one. The 
first claim reads as follows: 

1. In combination with suitable contact points 
and sp ings electrically connected with the call 
circuit and the primary and secondary circuits 
of a transmitter, the latter circuit including the 
band telephone, a lever electrically connected 
with the main line iu a telephone circuit, sub- 
stantially as described, to bring in the hand tele- 
phone and transmitter and break the eall circuit, 
or to cut out the hand telephone and transmitter 
and establish the call circuit, acco diugly as the 
lever is moved in one direction or the other. 

From this it will be seen that the claim is so 
broad as to make pertinent the question as to 
whether it is valid. It seems to cover practically 
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all methods of switching electrical circuits in and 
out of action, being limited in its application 
only to electrical circuits including a telephone, 
a transmitter and a calling apparatus. 

It is well known that efficient means of switch- 
ing circuits were in use long prior to the advent of 
the telephone, so that unless the patent covered 
some specific method of accomplishing this that 
was new its validity could not be upheld. It 
is also a principle in patent law that the appli- 
cation of an old idea to a new use is not patent- 
able. 

Every one is familiar with the convenient ar- 
rangement employed in the Bell instruments by 
which the simple hanging up of the receiver 
throws out of circuit the local battery and con- 
nects in the calling apparatus, and how the re- 
moval of the receiver reverses things, cutting out 
the call and connecting the battery, rendering 
the line ready for conversation. It is probably 
the simplest arrangement that could be devised, 
and therefore the party owning the patented 
right to this device would have an advantage 
over another which had a more cum brous one. 


Outside telephone manufacturers, recognizing 
the probable validity of the Watson patent in its 
more restricted interpretation, have adopted other 
methods of switching which they believed more 
or less completely filled the requirements of con- 
venience. One obvious method would be to have 
separate hand switches such as are used on cen- 
tral station switchboards for th:owing in and out 
of action the various circuits. Such a method 
would undoubtedly be effective, but it would Le 
less convenient than an automatic me:hod. The 
Viaduct Manufac'uring Company improved on 
this method in that by their device it was not 
necessary to use the hand directly on the switch, 
but by resting the arm on a lever, as is conveni- 
ent when placing the receiver to the ear. the 
commutation of circuits was accomplished. The 
step between their method and that employed 
long before the telephone came into use was 80 
slight from a technical standpoint, viz., the mere 
substitution of the pressure of the elbow for that 
of the hand on the switching lever, that it would 
seem that one method could not be an infringe- 
ment without the other being an infringementalso. 

Without desiring at the present time to go into 

minutiæ in regard to the relative merits of the two 
devices— Watson’s and the Viaduct Manufactur- 
ing Company’s—it is quite safe to say that the 
latter company had an excellent chance to con- 
trovert the claims of the Western Elec rie Com- 
pany in 1898 that its device was an infringement. 
This is the opinion of some of the ablest patent 
lawyers in this country. 
In ͤ 1893 this company confessed jud ment, 
thereby acknowledging the validity ot the Wat- 
son patent. Having consented to a dec: ee at 
that time they could not, of course, in tbis latter 
case plead the invalidity of tbat which they had 
previously admitted, but why did the Viaduct 
Manufacturing Company so plead in 1893? Since 
that time they have been using a modified form 
of switch which they have given the public to 
believe was at least not an infringement. If they 
really believed that their new device was not an 
infringement why should they now cons: nt toa 
decree without a struggle which forever debars 
them from using their now device? Was it be- 
cause they did not have material upon which, at 
least tentatively, to base a defence? It could 
not have been on account of the cost of the liti- 
gation, because there were others ready in this 
case as in the National case to supply the sinews 
of war. We know that legal advice was offered 
them, but they laid down and with conseut had 
judgment entered perpetually enjoining them 
from using that which they claimed to believe 
did not infringe, and to pay damages to the 
amount of $800. 
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These small damages, if the device uscd were 
actually an infringement, were cı rtainly inade- 
quate and give additional grounds for the sus- 
picion that this case, like that against the National 
Company, was collusive. There be those who say 
that they shall not be surprised if both the Na- 
tional Company and the Viaduct Manufacturiog 
Company thortly appear as licen:ees of the Bell 
Company, and that the price of the license was 
the lying down ” to which we have adverted. 
This lying down of the Viaduct Manufacturing 
Company has a deeper significance to the inde- 
pendent telephone people than may appear on 
its surface. In this case the Berliner claims do 
not figure, but it naturally arouses the fear of 
the public that having lain down in this case 
they woul | also lie down were they made defend- 
ants in a case involving the Berliner pat nts. 

If, as would appear on the surface, they had no 
confide.ce in their own claims, tht y were delib- 
erately misleading the public, and by this action 
have cast a reflzction upon the indepeudent tele- 
phone movement which will go hard with it in 
its appeal for public favor. 

The two suits referred to, tozether with others 
which it is under.tood are ready for announce- 
ment in other portions of the couutry, show the 
energy with which the Bell Com pany is prepared 
to take the aggressive. They have already what 
probably will be judgment by default in Boston, 
a judgment by consent in Baltimore, and if they 
win in the other suits, judgments in still other 
jurisdictions. In our review of the Brush arc- 
lamp litigation we pointed out how effective a 
weapon early judgments for the Brush Company 
had been in maintaining the va‘idi'y of an al- 
leged infringement which ultimately was | eld 
not to exist in fact. We look upon these early 
victories of tha Bell Company with alarm as tend. 
ing to the same result. We believe that a few 
mote such reverses to so-called independent tele- 
phone manufacturers as those to which we a’. 
vert will eff.ctually kill the independent m -ve- 
ment. The latter cannot afford t» allow suits 
against them to go by default, for each such 
judgment forms another strand in the rope 
which must be broken before those oppo ing the 
Bell Company can hope to triumph. 

Our idea expressed last week, that the inde- 
pendent element should upho'd the Government 
in its attempt to annul the Berliner patent has 
been received with considerable favor, and has 
done much to change the : pinion of those who 
opposed the idea originally. It is unfortunate 
that in the reopening of the case no new evi- 
dence can be admitted, and that final judgment 
will necesssrily rest upon the very imperfect evi- 
dence originally presented by the Government. 
But the mere fact of there being a case before 
the United States Supreme Court involving the 
validity of the Berliner patent would act as a 
stay in the lower courts should the defendants 
rai: e that plea. 

It is improbable that the Government’s case 
could be decided within any very limited time, 
at.d pending its decision any telephone company 
sue ! for alleged infringement of the Berliner 
patent would, if in earnest, apply forastay. If 
they were in collusion and willing to sell out to 
the Bell Company, they would let judgment go 
by default or consent. Is the entering of the 
Government’s suit on the record the cause of the 
action of the National Company, and is this to be 
followed by other similar procedures? 


„& * * 


THE latest reports stated that Mr. H. M. Bylies- 
by was in Missoula, M ontana, working iu the in- 
terests of Mr. Coffin in reorganizing the Mis- 
soula General Flectric Con pany. We do not 
think he will be successful—ELectricity is well 
read now-&-days in every town in the Northwest. 
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Will Electrical So rapid and astounding 
Discovery Extend have been the advances 
in New Directions? iu ele:trical discovery 

that the public seemed more than justified in 
expecting at any time a revolutionary discovery 
that might render useless or ant quated all de- 
vices already in use. So firmly had the belief in 
some such cataclysmic discovery become only a 
few years ago, that many business men actually 
pos!poned for mouths the installation of new 
plants or the extens‘on of old ones, in the full 
expectation that by so doing they would be 
enabled to avail themselves of something not 
then on the market and thus avoid a handicap 
that immediate investment would imply. A’ong 
in 1888 this feeling was so widespread aa to actu- 
ally hamper the electrical manufacturing busi- 
ness, but the continua] and repea'ed postpone- 
ment of predicted improvements has long since 
brought the buying public back toa feelin z of 
confidence in the permaneucy of types upon 
which alone a healthy business can be sap- 
ported. 

As to the natu e of these p-omised revolutions 
in the art, nothing definite was ever known. 
Sometimes it was the charlatan such as Pennock 
and Keely who was the authority for the hope. 
Sometimes it wasthe exaggerated interpretation 
of quiet hints that seemed to emanate from rep- 
utable manufacturers, but the public has now 
become better educated iu the law of the conser- 
vation of energy and are no longer so casily 
gulled by the promise of something for nothing. 

The conquests of electricity have be n so 
astonishing that the unthinking were easily 
convinced of the possibility of almost anything 
if only electricity formed one link in the chain 
of procedure. Thus the proposition to operate 
an electric mo‘or by the carreut from a dynamo 
driven by this same motor appeared as reasona- 
ble to those in the early days who now would: ee 


its fallacy at once. 


A revolution h28 been going on, however, in a 
perfectly legitimate direction, viz., in perfecting 
the mech nical and electrical details of existing 
types. Greater atten: ion has been paid to in- 
creasing the efficiences of apparatus, uutil now 
the electric gener-tor and motor stand among 
the most efficient of energy trausformers. 
Everything has been improved and cheapeued, so 
that the theoretical limit has a'ready been prac- 
tically reached. 

With the advent of the dynamo, chemical 
means of gene ‘ating current came into disfavor, 
and to such an extent that the appellation‘ pri- 
mary battery man,” given to those who made, 
sold or experim:nted upon primary batteries 
became a reproach. 

It was a reproach, however, not deserved by 
those interested ina legitima e way iu this line 
of activity, and as predicted of old, the stone 
which the builders rejected may become the 
head of the corner. 

In our best steam engines and boilers we 
seldom get more than 10 per cent. of the energy 
contained in the coal. The conversion of this 
energy into electricity involves a further loss of 
say 10 per cent., so that even with dynamosof the 
best make we seldom get more than 9 par cent. 
of the energy with which we originally started. 

The galvanic or primary battery is far more 
efficient than this, giving us at once an efficiency 
of from 60 to 70 percent. The trouble hereto- 
fore has been that our fuel, in this case zine, 
and the atmosphere employed to burn it, acid, 
have been so expensive that notwithstanding the 
far higher efficiency of the battery, the energy 
ultimately cost m'ny times what it could be pro- 
duced for from coal through the intermediary of 
the boiler, steam-engine and dynamo. 

The problem now is to find a cheaper fuel and 
atmosphere for our primary battery, and in pro- 
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portion to the success which attends these efforts 
will the primary battery again meet publio favor. 
There is no theoretic:] reason why a very che ip 
fuel for the battery cannot be produced, but it 
has as yet baffled all attempts. Perhaps as ingle 
discovery may revolutionize all of our present 
methods of electric:l generation, but it will not 
involve a contradiction of the law of the con- 
servation of energy. It is more likely to be 
along the line of chemical activity as distin- 
guished from that of mechanical activity now in 
vogue. Nor is it likely to be the result of chance, 
but rather of long and pains' aking research by 
c emists and phy-icists of ability. When it 
comes it will not be open to the s ‘spicion that 
attaches to Pennockism and Keelyism, but will 
be along rational lines which can readily be 
uuderst:od when once explained. When it 
comes it will doubtless be so simple that the 
world will wonder and upbraid itself for not hav- 
ing seen how to do it before. It will doubtless 
dawn upon the world nearly full-fledged, as did 
the telephone and the phonograph, but its uses 
to man wili be far more significant than have 
been any previous iuventions. 


x K & 


Franchises for The question is an ever- 
Electric Railroads. recurring one as to the 
conditions which should be attached by a 
municipality to the granting of franchises 
within its jurisdiction, When these franchises 
are of a quasi-public nature it is difficult 
to lay down any definite rule that will apply 
equally well in all cases, but when the fran- 
chise is one that will clearly benefit only the 
one enjoying it, the course is clear. The bene- 
ficiary should in this case, of course, pay to the 
municipality an adequate sum for the privilege, 
just as a tenaut in an office building pays rent 
for his offices. When, however, the new frau- 
chise implies a beneñt to the municipality as 
well as to the projector it becomes a question of 
doubt in each case how far it is well to go in re- 
quiring tribute. The buildi:g of an electric 
railroad, a gas plant cr a water system is of 
direct benefit to the community, but without a 
franchise which gives the promoters the right to 
reach possible customers such undertakings will 
not be begun. In tbe hope of profit, the pro- 
jector is willing to invest capital, employ his 
time and pay a bonus for the opportunity com- 
mensurate with his hope of profit, but if the 
bonus required is out of proportion to the 
reasonable expectation of profit from the opera- 
tion, the enterprise is nipped in the bud. 
There are those who hold that franchises such 
asare implied in water, gas and electrical distri- 
bution should be vested solely in the govern- 
ment, but there are others who contest vhis view, 
and show, as they think, plainly that such own- 
ership is not alvantazeous to the pe ple. ‘We 
are among those who believe that when the mil- 
lennium comes, and political management is as 
economical and honest as private euterprise, 
then and not till then will municipal cont! ol be 
conducive to the best int rests of the com- 
munity. 

The Engineering Record for September 14 
editorially advances a comprom se between 
municipal and private control that we think is 
new. 

Its 1:emarks are called forth by the opposition 
of the citizens of Montclair, N. J., to the graat- 
ing of a franchise to the New Jerrey Traction 
Company to occupy the streets of Montclair. 
It says: | 

„The convenience of such a road to some of 
the citizens, and especially to those in Caldwell 
and Verona, is conceded. A year or so ago the 
proposit on would not have been entertained on 
any terms. Now there is considerable talk to 


the effect that if the company is allowed to run 
through the town ‘the privilege is very valu- 
able and they should be made to pry well for 
it,’ either in buying right of way orin paying 
the town a share of receipts. The people of 
Montclair. as well as those of other communities, 
should not be blinded to the real and permanent 
issue in the or eration o? an electrio railroad by 
such suggestions. This is the preservation of 
the streets through which a street railway rons 
in a decent and passable condition for the use of 
other vehicles than the electric cars, Experience 
in Orange and other towns where such rosis are 
operated clearly demonstrates that railway cor- 
porations, agreements or no agreements, disre- 
gard the right of the rest of the public to the use 
of the streets for which the public have paid. 

The promise of a share of receipts is usually 
a phantom. Roads are often projected primarily 
that their promoters can make a profit in supply- 
ing the plant and in disposing of the bonds, the 
proceeds from which being the only money put 
into the enterprise. Yet the company is managed 
by stockholders who never paid a cent for tbeir 
stock. In due time such a corporation frequently 
passes into the bauds of a receiver, is reorgan- 
ized, and the new management is free of any ob- 
ligation that can be enforced by those who ga'e 
the original franchise.” 

Our contemporary offers the following sugges- 
tion as a solution of the difficulty. It says: ‘‘In 
view of these facts, which must be admitted, the 
authorities of Montelair should profit by the ex- 
perience of other places. When it is decided to 
allow a trolley road to pass through the town, 
and a route is agreed upon, the rails should be 
put down by the town and their ownership and 
the right of way remain vested in the town. The 
railroad using it should pay a rental or toll for 
the privilege of running their cars over these 
rails; when they cease to pay the rent they 
cease to ruu, or in other words, they be dispos- 
sessed so another tenant that will pay may be 
secure]. In determiuing what this sum shall be, 
reliable expert advice shou'd be obtained. and 
among other considerations the following items 
of cost must be taken into account: Changing 
the cross-section of street so that the crown will 
be at the minimum, to render carriage travel 
possible between the rails and curb; to main- 
tain a suitable pavement alongside the rails and 
the macadim of the street, which necessitates 
continuous a:tention; to maintain a bond be- 
tween the rails, a d in addition a return wire of 
suffloieut capacity to carry the return ourrent; 
the cost of restoring water and gus pipes de- 
atroyed by electrolysis. 

“If a trolley road is built and op.rated on these 
conditions it can be a useful public servant.” 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


WE understand that Mr. Jobn I. Beggs intends 
to retire from Cincinnati as gracefully as possi- 
ble within a few months, and ti at he has accepted 
a position wi h the New York Edison Company. 
We welcome our old friend I John back to New 
York, and have no doubt he will add to the 
gayety of electrical life in the metropolis. 

* XK & 

By the way, would it not be a strange coinci- 
dence if there were to be another fire at 44 
Broad st. about the time Mr. Beggs returns to 
New York ? 

& N * 

TRE stockholders of the United Electric Secur- 
ities Company at their annual meeting last week 
adjourned for one week, uo quorum being 
present. Our latest advices were that Mr. C. A. 


Coffin wasto be dropped from the Board, but 

we suppose tbis is the expression of desire on 

the part of the majority instead of actual intent. 
& Xx * 

A srRAw showing the direction of the wind in 
the general telephone business is the announce- 
ment in a Detroit paper that the Harrison Tele- 
phone Company may not file its $25,000 certified 
check to carry out its franchise in tbat city. It 
is also stated that the Harrison Company in 
Indiana has abandoned its Anderson franchise, 
and Chicago papers report that it will give up 
its Fort Wayne, Terre Haute and Indianapolis 
franchises. These franchises were of course 
procured at some expense, and the only infer- 
ence is that in the light of recent developments 
in patent litigation it is not considered advisa- 
ble to put in new exchanges. 

& * & 

A SPECIAL to the New York News Bureau 

states that evidence has been presented to the 


United States District Attorney at Chicago, by 


President Keelyn of the Western Telephone 

Construction Company, to show that the Ameri- 

can Bell Telephone Company is violating the 

anti-trust law. Its contract with the Western 

Union Telegraph Company is quoted as evidence. 
& && * 

As a voltage of 10, 000 has proved to be en- 
tirely practicable, a tcrrifory within a circle of 
100 miles diameter can be as easily served from 
a central point as can one town from tts own 
plant employing the usual voltage."—Electrical 


World. 
& XK & 


A Sure WInner. 


(From the Marine and Railway Gazette.) 
ELECTRICITY wins new successes each day that comes. 
„& * * 

WE are not surprised to learn that the Boston 
Incandescent Lanp Company were one of the first 
of the half-dozen smalier incande cent lamp 
makers who have already retired from the field. 
They were among the strongest a therents to the 
notion that lamps could be sold at less than shop 
cost a! a profit. 


Personal. 
Mr. Stanley S. Stout, of Chicago, spent several 
days in New Tork last week. 


Mr. J. B. Crouse, of the Crouse-Tremaine Car- 


bon Company, Fostoria, Ohio, was in New York 
this week closing som: large orders for carbons. 


Electric Lighting of Brussels. 


There are few if any places in England where 
electricity used for hghting purposes can be said 
to have re.luced appreciably the consumption of 
gas. In many towns it has had the effect of in- 
creasing the gas con-umption by making the 
comp.nies turn their attention to cooking and 
heating. There is a Continental instance, however, 
where it has had an opposite effect. The elec- 
trio lighting of Brussels, which is worked by the 
municipality, has during the year reduced the gas 
oonsuu p ion by 1%$ million cubic feet. The 
central station plant there was started in No- 
veniber, 1898, at a cost of £100,000. There were 
three boi:ers of 2,500 square feet of heating area, 
two 500 H. P. engines and four dynamos of 148 
unit:, and a battery of 140 cells of accumulators 


to give a current of 350 amperes for 10 hours. 


In Feb. uary, 1895, another engine of 500 m. P. 
was put io for extensions and at present another 
station—a smaller one—is in course of construc- 
tion for local demand. The India- Rubber, 
Gutta- Percha and Telegraph Works Company is 
running the installation for the municipality. 
The mains laid are d miles and the feeders 
11,900 yards, the numer of lamps being 11,655. 
For the first year the system has worked at a 
profit, but gas critics naturally say it has not 
been a success. 
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THE BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENOE. | 


(From our London Corresponcent.) 
Lonpon, September 7. 

This year’s meeting of the British Association 
is to be held at Ipswich from September 11th to 
18th. The retiring president is Lord Salisbury, 
K. G., D. C. L., F. R. S., and Sir Douglas Gal- 
ton, K. C. B., etc., the president-elect, will as- 
sume the presidency and deliver his inaugural 
address on the evening of the 11th inst. On tbe 
18th inst., at 8:30 P. M., a discourse of especial 
interest will be delivered by Prof. Silvanus B. 
Thompson, his subject being ‘‘ Magnetism in 
Rotation.” The professor will use a number of 
experiments for illustration. 

Apart from these general arrangements, the 
proceedings will, as usual, be divided off into a 
number of sectious for the con- ideratiou and 
discussion of the various branches of scient fic 
subjects, and there will also be the usual excnr- 
sion parties to places of interest in the neighbor - 
hood of Ipswich. 

Section G is the one in which most of the 
papers on electrical and kindred subjects are 
delivered, but the programme which has been 
drawn out up to the time of writing contains 
nothing of a very striking character. Mr W. 
H. Preece, O. B., F. R. S., is t) report some 
notes of further advance in ‘* Telegraphy by In- 
duction,” a subject which, with the aid of 
assistants, Mr. Preece has made essentially his 
own. Mr. Philip Dawson—a freqnent writer in 
the British technical journals on traction sub- 
jects, and assistant to the late Mr. Anthony 
Reckenzaun—will read a paper on “Modern 
Applications of Electricity to Traction.” 

The subject of light railways, which has occu- 
pied so much attention during the present year, 
is to be treated by Major General Webber, who 
will also discourse on The Development of the 
Telephone in Agricultural Districts.” This is 
not the first occasion upon which Major General 
Webber has endeavored to tackle this matter; he 
has great hopes as to what the t-lephone may do 
in rural districts in helping the farmer and the 
village tradesman, bat his proposals have not 
been altogether satisfactorily received in certain 
quarters. 

Mr. W. H. Preece, in a second paper, will 
deal with ‘Glow Lamp;,” Mr. A. K. Bennett 
with Telephony“ (doubtless a reiteration or 
expansion of some of the facts given in his 
recent book, lately reviewed in these columns); 
Mr. P. V. Luke (the Deputy Director of Tele- 
graphs in India) will deal with The Field 
Telegraph in the Chitral Campaign,” and Messrs, 
W. H. Preece and A. P. Trotter will contribute 
a paper on Al New Portable Photometer“; Mr. 
W. H. Earle will have a paper on The Chloride 
Battery.“ while the Borough Analyst of Ipswich 
will discuss ‘‘ Deodorizing Sewage by the Her- 
mite Electrical Sanitation Process,” which pro- 
cess was adopted for Ipswich u year or s9 ago. 

It is almost certain that Lord Rayleigh or 
Prof. Ramsay, the Argonizers,“ who sent last 
year’s meeting and the scientific world in gen- 
eral into temporary hysterics on account of 
their alleged discovery, may have something 
more to say this year. 

The Electrification and Diselectrification of 
Gases will be treated by Lord Kelvin, Magnus 
Maclean and Douglas Galt. 


ROYALTY AND ELECTRICITY. 

The provincial pressman is putting ab, ut at a 
penny-a-line some reports about Her Majesty 
Queen Victoria's dislike for aud opposition to 
electricity. It will be seen how likely it is that 
this report is correct when I mention that at 


ELECTRICITY. 


Osborne House there is a most perfect el otric 
lighting installation, all the various depart- 
ments being lighted in this manner. In addit on 
to this. there is at one of the sovereign’s 
residences an electric cooking outfit, by means 
of which the more delicate dishes are cooked. 


RESEARCHESON THERMO ELECTRICS.* 


When Prof. Dewar succeeded in perfecting his 
now classical apparatus for producing exceed- 
ingly luw temperatures, we anticipated that it 
would never remaiu a mere scientific cu iosity, 
but would, in the hands of the professor, very 
soon be put to practical application. Our antici- 
pations have been fully justified. Prof. Dewar 
has already, in the comparatively short time 
which has elapsed since his first epoch-making 
| cture on low temperatures, enriched our knowl- 
edge with discoveries which, but for him, would 
probably have been delayed for years; and it is 


char that the researches which he has so far 


carried out are but an earnest of those which are 
to follow. 

Recently Prof. Dewar has been collaborating 
with P. of. Fleming iu an invest gation, the: b- 
ject of which has been to throw some new light 
upon the thermo electric powers of metals and 
alloys at temperatures between the bo:ling point 
of water and that of liquid air. Thir results 
are to be found in the Philosophical Magaz ne; 
but the authors have kiudly favored us with a 
reprint. 

We owe most of our knowledge up to the pub. 
lication of this paper to Prof. Tait and Lird 
Kelvin. It was the latte r’s researches on thermo- 
dynam‘cs which suggested to Prof. Tait t e 
starting point for that work, the outcome of 
which wasto show that on certain as um; tions 


the curve representing thermo ele. trie power 


plotted asa fuuction of temperature should be 
struigbt l nes, nd consequently that the lines of 
thermo-e'ec:romotive force obtaine.! by plotting 
as ordinates the E. u F. in a thermo electric 
circuit, one junction of which is kept ata con- 
stant temperature whilst the temperature of the 
other is varied, should be parabolas with t! eir 
axes vertical if plotted in terms of the variable 
temperature as abscis ; but Prof. Tait’s deduc- 
tions were based upon experiments within the 
1 mits of the temperatures whioh can be reached 
by mercury thermometers and certain t-mpera- 
tures above that range. Nevertheless, these (x- 
periments confirmed Prof. Tait's c r jectures for 
a large number of thermo- couples, although 
they led to the remarkable discovery that the 
thermo. ele tric lines of certain metals, notably 
of the magnetic ores, are for temperatures above 
0° G., broken lines characterized by sudden 
chauges of direction. 

It has bern the business of Profs. Dewar and 
Fleming to carry out experiments during which 
the lemperature was lowered to — 200° C. by the 
employment of boiling liquid air and oxygen. The 
data thus gathered have enabled them to continue 
the well known thermo electric diagram of Prof. 
Tait down to temperatures not very far removed 
from the absolute zero. This diagram, which, by 
the way, enables the temperature of in: ersion to 
be determined by ins: ection, may now be said to 
exhibit more elegautly and completely thau ever 
the chief th rmo electric facts. 

The metals used were for the most part in the 
form of wires. From these a large quantity of 
thermo-electric couples were prepared, each con- 
sisting of two wiles of lead joined by an inter- 
mediate wire: f one of the fullowiug metals, viz., 
platinum, gold, palladium, silver, copper, zinc, 
cadmium, magnesium, tin, iron, nic el, piano- 
forte steel wire, Hadtie!d’s manganese steel ( uon- 
magnetic and magnetic), manganin, german- 


* From Electrical Review (London). 
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silver, platinoid, bismuth (pure and commercial), 
antimony and aluminum; a carbon filament 
from an incandescent lamp was also coupled with 
lea l. 

The experimental difficulty encountered was 
that of determining the low temperature and 
the instant when the E. M. F. of the couple was 
made. Needless to say, this was after long pre- 
liminary investigation solved, and the apparatus 
fiually used was based upon the employment of a 
plat num thermometer for measuring the temper- 
ature and a measuring instrament which could 
be changed instantly from a potentiometer into 
a resistance balance. This involved an expendi- 
ture of ingenuity such as invariably character- 
izes the apparatus with which Prof. Dewar con- 
ducts his researches. His account of the expedi- 
ents to which he found it necessary to resort is 
well worthy of careful study by those who are 
young at experimenta' investigation. 

Tue laborious work entailed by taking and re- 
duc:ng the observations recorded, as well as by 
the construction of some of the apparatus, was 
largely assisted in by Messrs. Morris and Jake- 
man. Inthe case of each couple a series of num- 
bers for each metal repre enting at defined tem- 
peratures the the: mo-electromotive force of that 
metal aga'nst lead was obtained; and all these 
observations were reduced to a statement of the 
E. M. F. in ©. G. S. units of a couple formed of a 
given metal and of chemically pure lead, one 
junction being at 0° C. and the otber being at 
a platinum temperature, p ¢, as defined by the 
standard platinum ‘hermometer. The corrected 
res ilts are graphically shown plotted down in a 
chart in the original paper. The lines of thermo- 
electric force thus found are in all cases curved. 
Wherever the curve has a maximum point so that 
its tangent becomes parallel to the line taken at 
the axis of temperature, the temperature at 
which this occurs is the neu ral point of thst 
metal with regard to lead. If, at any t mpera- 
ture, the tingents of the curves of two metals 
a'e parallel to one another, that tempe ature is 
the neutial point of thes; two metals with 
regard to each other, or is the temperature of 
inversion. 

The diagram of thermo-electric powers can be 
at once obtained from that of the thermo-clectric 
force by drawing a series of lines, the ordinates 
of which represent to proper scale the slope of 
the curves of therm > electr:c fo: ce. 

The chief interest attac ing ſo these investiga- 
tions is obviously the ability to determine 
whether, over wide limits of low temperature, 
the thermo-electric lines of various metals re- 
m in straight lines, and whether any of the 
metals exhibit chauges of thermo-electric power 
at low temperatures which cause thin thermo- 
electrio lines to be bent or broken, thus indica- 
ting a: udden change in the siga or magnitude of 
the Thomson effect” at certain temperatures. 
The chart which has been constructed by Profs. 


Dewar and Fleming is capable of g-ving all the 
informa:ion tbat can be required, and thus of 
providing the data necessary for a full disouss on 
of the subject. They. however, reserve a discus- 
sion of the interpretation of these the:mo-elec- 
tric curves and the bearing of the facts ther 
disclose on the usually accepted thermo-electric 
theory for a futnie paper. Meauwhile we are 
glad to notice that they propose to convert the 
chart of electromotive forces into a chart of 
thet mo-e'ectric power, in which condition it will 
lend itself to a discussion of results. We shell 
await the publication of it with special interest. 


Relative Heating Properties of Various 
Sources of Light. 


Prof. Palaz gives the following figure as to the 
relat ve heating effects of different illumi ants: 
Arc light, 4; incandescent light, 14; kerosene, 
argand burner, 831; gas, ai gand burner, 380; 
candle, 473; gas, butterfly burner, 511. 
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GENERAL ELECTRIC'S FINANCING POLICY. 


Northwest General Electric—The Scheme, the Companies Fi- 
nanced, the Facts and Figures from the Official Record. 


HOW BONDS ARE MANUFACTURED FOR NEW 


ENGLAND INVESTORS. 


CHAPTER XI. 


The Mitchell Plant and the Mitchell Flectric 
l Company.—III. 


It will be remembered that the offic’ alst tement 
of the earnings and expeuses of he Mitchell 
Electric Company” for the year. nding Febra:ry 
28, 1893, as printed last week, showed net (da n- 
ings, aside from fixed charges, amounting to 
$23 07. But the plant was not in operat on the 
whole of the period covered by the statement, it 
having been shut down during part of the month 
of October and the whole of November. It wight 
therefore be argued that the net earnings would 
have been larger if the station had run without 
interruption. We concede the point, but it is 
certain that the increased net earnings resulting 
from uniute:rupted operation for the whole 
period would not bave ma' erially added to the 
valne of the property as an investment, or jusii- 
fied the founding of a company on it, nor would 
it have relieved the parties directly responsible 
for evolving aud carrying out the fraudulent 
scheme. 

We can rea lily form a fair estim:te of the 
maximum c«aroivg capacity of the plant during 
the time it was shut down by taking the nverage 
income per month for the last three mouths of 
the fiscal yea, namely, Dec uber, Jaunary and 
February. The average of these three months 
would be somewhat too high. During these 
months the total income from incandescent ser- 
vicə was 81,1 2.08 and from arc service $447. 
The average per month four the former i~ $397.36 
and for the latter $149.00, and for both $546.36. 
Substituting this amount for the decrease | earn- 
iugs for October and adding a like umount for 
November, we have the estimate | eurniugs for 
these two months of $1,092.72. From this sum 
should be subtracted the amount of money need- 
ed tu supply coal for two mouths, and the proper 
proportion of expense for lamp renewa s, car- 
bous and other +upplies,and for gen ral exp nse. 
Making there deductions, and allowing for the 
time which the plant was shut d wn that it 
would have done as well as it did for the last 
three months of the year, we fitd tuere would 
still have been a large deficit. 

We will now devote some space to the co sid- 
eration of the monetary returus from the iu- 
candescent service. During the ten months of 
uninterrupted running of the s‘ation, the gross 
receipts from supply of current for ineande cent 
lights amounted to $2,948.07. The price charged 
per kilowatt hour for the ene gy delivered to the 
lamps was 20 cents. The average tervice per 
month on the incandescent circuits was there- 
fore 1474 85 kilowatt hours. 

With this knowledge of the price per k. w., 
and the total k. w. delivered, it is qu te easy to 
form a correct estimate of the returns per 
month per lamp from the incandescent service. 

It is well understood that an incandescent 
lamp of any type demands a cer ain nmouut of 
energy to bring it to its nc rmal degree of bril- 
liaucy ; the amount of e ergy fequired, however, 
may differ within practically s »mewbat narrow 
limits by reason of the selection of a more or 
less efficient |amp—tbat is, a lamp which requires 

more or less energy to bring it up to its normal 
C. P. In forming an estimate of the actual in- 


come per lamp, we p:opose to give the plant 
the benefit of all doubts, and to take a Jamp of 
rather high efficiency as the standard. We shall 
assume that lamps were used of 8.1 watts per c. P. 
Such s lamp for alternating current service re- 
quires app oximately one ampere and 50 volts to 
bring it up to 16 c. P., or the expenditure of 50 
watts for the mainteuance of its norma! bril- 
liancy. 

Since the average income per month for incan- 
descent service ix $294 80, this at 20 cents per 
K. w. tour, practically equals 1,474 k. w. hours 
per mouth, and if one Jamp takes 50 watts, then 
by dividing 1.474 k. w. by 50, we get 29,480 
lamp hours, which is equal to 1 cent per lamp 
hour (a common rate) and the total capacity of 
the st tion was 500 lamps. This would give 
a service equivalent to two lamp hours per day, 
and yield un increase of 2 cents per lamp per 
day, 60 cents per lamp per month, or $7 20 per 
lamp per year, which is prebab y considerably 
higher than the actual resu ts. The probabili- 
ties are that the lamps used would be much 
nearer 4 watis per caud e, or about 25 per cent. 
lower in efficiency than we have assumed, and the 
result so far as iucome is concerned per lamp 
hour would be about 25 per cent less, or 
approaching 1$ cents per lamp per day, or 45 
cents per lamp per month, or $5.40 per lamp per 
year. Within these two extremes it was per- 
fectly possible forany intelligent electrical engi- 
neer to definitely state just whit might be ex- 
pected as the gross revenue of such a station, 
and with the stitement of the efficiency of the 
lamp used on the circuit the margin for doubt 
in the estimate of the gross return: or net earn- 
ings would be very much reduced. Asa matter 
of fact, at the time this Mitchel: E'ectric Com- 
p'by’s plant was st: rted there was no difficully 
in autici, ating and stating just what revenue 
might be expected, aud very closely wha: ex- 
peuses wonld be incnrred in operating the 
p ant. 

But there is no peed to speculate or theorize as 
to what this Mitchell Electric Company's plant 
might have done for the first year aft-r its cap- 
itulization of $85.C00 if it had not been com- 
pelled to: hut down for repairs for nearly two 
months. 

We have at hand the record of the plant for 
the twelve months ending December 31, 1893, 
during which period the plant suffercd no inter- 
ruptions. This record we present herewith : 


(copyv.) 


MITCHELL ELECTRIC COMPANY. 


STATEMENT OF EARNINGS AND EXPENSES FOR 
TWELVE MO\THS ENDING DECEMBER 31, 1898. 


Earnings. 
Arc. Inc't. 
Januar... 144.00 $383.69 
Februar. 141.00 388. 39 
Mrn,n b 141.00 832.80 
All! eissa 141.00 342.50 
NMB dena 189.8 0 253.19 
June 141.00 283.43 
!!!. 141.00 180.68 
Aug us 141.00 209.69 
Septembe.. 291.00 395.59 
Oet ober 141.00 290.83 
November 141.00 474 51 
December I. 00 440. 67 
Total... I. 3.80 $3,580.92 $5 724.72 
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Total earnings brought forward... $5,721.72 

Credits. 
Wages engineer and fireman.............. $1,175.00 
Salary officers and clerks ....... 26 ).00 
// ane vow stale seun ee eas 2,150.27 
General expense 209.97 
Lampe; ́ WW 94.74 
Repairs to electric plant.. ds 83 
Repairs tosteam plan. 86.77 
Oll and waste 70.47 
Boller com pound. . 103.18 
Insurance ᷓ i 208.85 
COPDOUS sssiss resin heres d akee ee lwees ` 57.C0 
Dliscounʒꝶ e . 117.48 
Traveling expense ees cecece 65.66 
Ib; dé 8. 
— — 4,630.67 
Net earnln ge cc eceecennes $1,074.05 


The above show: apparent net (arnings from 
operation of $1,074 0R. In the official trial bal- 
ance of December 31. 1898, we find the item of 
Notes payable, $13,364.65.” The fixed charges 
of the p'ant, therefore, were a‘ least— 


interest on bonds ($15,000 issued)..............0.-- $900.00 
Interest on notes ͥ 1,836.46 
TOAL enna iv oueaeee wou a eareninns ee ee . . . 8.2 6.46 
Deduct net earnings . 1, 074. 05 
Yo eee $1,162.41 

And to show how far the plant fell short of being 

& sound enterprise, we must add— 

6 per Cent. intereston stock (818, 0 900 (0 


6 per cent. depreciation on cost of plant ($19,777.64) 1,186.65 
Total CEN CIO id cicrcuing sete raieas aaa $3,249 06 
With the facts before us, we can estimate with 
exactness just what inc ease in the incandescent 
service would have been required to make a pay- 
ing property of the Mitchell plant (for it must 
be borne in mind that there was absolutely no 
hope of extending the are service). The net 
earnings from operation for the year ending 
December 81, 1898, were $1,074.05. To meet 
fixe charges, depreciation and dividends would 
have required $4,828.11, leaving a deficit of $3,- 
249.07. To overcome this shortage with a reve- 
nue of $7.20 per lamp per year, it would have 
been necessary to take on abont 450 new lamps 
without taking into consideration one cent of 
expenses fcr the operation of these additional 
lamps. Can there be any better proof of the 
absolute hopelessness of the financial success of 
the Mitchell Electric Company ? 

It is worthy of no ice that the total income for 
December of 1892 (as shown last week) was 
$632.17, and for December, 1898 (as above), 
£581.67. The boom iu the electric lighting busi- 
nes had not materialized in the town of Mit- 
chell, S. D., (population 2,205). 

Some of our readers may be interested to know 
just why the plant started in the new stat on Feb- 
rnary, 1892, should be compel ed to shut down a 
part of one month, and entirely shut down for 
another month, only eight months after the date 
of s‘a*ting. We will explain this matter fully. 
In the section of South Dakota in which tbis 
plant was located the water obtainable is quite 
strongly alkaline and cuntains quite a large per- 
centage of mineral matter per gallon. Daring 
its evaporation it therefore leaves behind a large 
amount of so id residue which forms scale and 
mud in great abundance. It will be notic d that 
quite a large amount of boiler compound had 
been purchased and used during the time of 
operation of the plant, and this boiler compound 
was intended to kcep the boiler free from such 
an accumulation of mud and scale as wou'd lead 
to inj ry. Notwithstanding the fact that so 
much of this boiler compound was used, the mud 
and scale accumulated to such an extent as to 
result in serious injury to the sheets of the boiler 
by b rning. From this (ause the boiler was so 
serious y injured in October, 1892, it was really 
dangerous torun it. With the wa'er available 
in that section of the eouutry a mud drum thould 
have been put in to prevent the accumulation of 
sufficient scale and mud to prevent such serious 
injury—but it was not done. In addition to this 
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trouble, however, the Atlas engine first put in 
was found incapable of rendering satisfactory 
service. These engineering blunders or over- 
sights led to the necessity for a reconstruction of 
the station, and it was decided to add another 
100 m. P. Atlas horizontal boiler and to take out 
the Atlas engine and replace it by a Ball tan- 
dem compound engine. The cost of the second 
Atlas boiler would of course not exceed the cost 
of the first, and the cost of its erection would be 
somewhat less than that of the first boiler, but this 
would be more than compensated for by the cost 
of repairing the first boiler to make it safe. The 
cost for repairs and erection of the second boiler 
should not have exceeded 92.400, while the 
maximum cost of the Ball tandem compound 
engine shou!d not have exceeded $1,800, and this 
last item was actual y reduced by allowance of 
$800 for the Atlas engine. This allowance suould 
fully cover the cost of foundations and erecting 
the Ball engine. The co t for the additional 
steam plant would therefore be about $4,200 

With the new boiler it became neces ary to add 
additional room to the building and to purchase 
additional property. The entire additional cost 
for building and Jand raises this one item of in- 
vestment to a little over $1,700. 

We have in our p ssession the official schedule 
of the property of the Mitchell E ectric Com- 
pany at the close of the first fiscal year 
of its existence and after all these changes had 
been made. This schedule of the property does 
not give the values of the articles included in it. 
We herewith present a copy of this official 
sohedule, to which we have appended the cost 
of articles enumerated therein: 


(copy:) 


MITCHELL ELECTRIC COMPANY. 
Mitchell, South Dakota. 
SOHEDULE OF PROPERTY, FEBRUARY 1, 1898. 
(Photographs and Plans on File.) 
Real Estate: 


Lots 10, 11 and 12 in Blo.k 49, Cooley & Gurn- 
sey’s Addition (adjoining e: M. and St. P. R.R. 


trac KS). eeCeeoneeeveaese eeeeeeaeet' seen eeeved $225.00 
Frame building containing: 

Dynamo room, 24 K 100 . . 8876.00 

Boller room, 89 x 86. 2 6 % „% „%%% %%% „ „ 782.40 1.504 80 

Coal shed, 10 b e. P 184.40 , 

Coal shed addition, 5x &8............ 12.00 

Steam Plant: 

One Ball Tandem Compound Engine, 11 in. x 19 

in t y y Goede: 1,809.00 
Two Atlas H.R. T. Boilers, 66 in. X i6 ft. with 

64 4 in. tubes eachc hh. ccee sees 2,(00.00 
One Buffalo Duplex Steam Pump, 6 in. x 4 in x 

6in.. e 125.00 
One Artesian Well ‘Pumping Engine, 6 in. x 24 in. 850.00 
One Iron Water Tank 48 in. x lift............. 175.00 
One Wainwright Corrugated Water Tube 

Heater, 150 h. p „%. 160.00 
One Globe Injector.. FCC 45.00 
Three Steam Gau es, 8in.. 24.00 
One Nathan Double sight Feed Lubricator.. 18.00 
7057 Detroit Lubricators, 1 pint ene “á pint 

. r css 10.25 
Sica yane water piping and valves 250.00 
Settings and foundations for boilers and en- 

Be l 1N68........... 0 ‚ ee ‚ ‚ ⏑—‚‚ 2 % 0 6 „ 500.00 
One leather belt, 58 oe long x 14 in. wide...... 98.28 
One 887 fl. 18 iu 3112 
One “ . „% K 8 INM. 12.75 
One canvas * 4 775 in. 5 (ex- 

tra). 8 6 % 2eenesves eee ®eeeeseseces 16.84 

Electric Plant ; 

One K 12 Arc Dynamo, No. 8,417, capacity 30 

1,200 C. p. lampe 850.00 

one A 70 Alternator. No. 617, capacity 1, 900 16 

C. p. lamps 2.00.0 
One D 88 Exciter Dynamo, No. 2 045, 110 volts. 182.60 
Sixteen 1,20) c. p. arc lamps (in use) @ $25...... 400.00 
Sven = (in stock) G 25. 175.00 
One Controller M n ret for ars dynamo (in- 

cluded in price of dynamo)............... wheres 
One buckle switch for arc circuit.. 10.00 
2DE 5 ing Arrester for arc circuit No. 4. 901, 

JCCVCCCFCVPPFCCCCCCVCCCCCCCCCCCCC hee saunas 7.00 
Two so cuni 3 for incandescent cir- 

cult, Nos. 1,010 and !1,041...... ccc cccccecvecess 14. (0 
one D. P. Switch, 75 ampere. for incandescent 

f . VEETEE enue 10.00 
One 8. P. Switch. 30 ampere, for incandescent 

He..., beets oes wea wenn sae feu Ates 3.00 
One Current In jicator. 72 ampere, fcr incan- 

descent circuit. No. 1,685.. 20.80 
One Current Indicator. 34 ampere, for incan- 

descent circuit. NO. 745 ccc cu eens 20 50 
One Potential Indicator, 64 volt s. No. 773....... 80.00 
One Ground Detector. Type A No 1188. 15.40 
One Rheostat Type 48. No. 4.88393 40.0) 
One u Type 65, No. B.O ... 20 00 
One Station Transformer, Type 18, 53 volts, 

No. 15,818.. Serese seers esse vr „% „%% „%%% % „%% %%% % „% % %„% % „% „% „„ 6 120.00 
One Arc Cut-out... „ % „% % „%%% „„ %% „% „%%% „ „ 06606% „0 „„ „% 3. C0 
Foundations for dynamo... 0 100.00 

/// ³⅛2»A »A. ³ðV³WAA ᷣ ͤ wheunacuies $11,519.11 


Total brought forward. 3 $11,519.11 
Pole Lines: 

80 40-foot poles „ „ „eee „ese „ „„ „ 9 2 2 „ 

94 80- * N 6 „ 2 „ 6 „„ 

18 8J- * *6 (im BCOCK).... 2.0. cece eeee 

6,516 ft. No. L Wire eee „ „e 

40,861 ft. NO. 6 WwIre e 

1 coll No. 2 wire (in stock)......... 

1 reel No. 4 wire (in stock)........ 

a4 4-pin crogs-arms. errr 

&52pin * ~~ .,.... 

24 4- pin t 

9 2-pin 40 

4 dreak- arms arm mm cccces 2 „„ „ 62 „ 0 

Transformers: 
Two 1—E 
Nine 2—K 
One 38—E 
Two 8—E 


erected, 1,979.00 


Twelve 2—- F . . 4 
SIX 8—- FE... 
Nine CC 
One 12... 
One 8—E Elevens 
Two 25—B One 5 6 6 %% EKE] 
Eight 1—F ae 


erected, 8,426.00 


- Meters: 


Thirty-eight, 10 amperes, 50 volts. $10 each net. 
No. 7.022 1—2 constant. 22,151 26,944 2.0.8 
7.059 1—2 22 
t 7,186 1—2 t 
7,241 1—2 00 
„% 7162 1—2 u 
7.847 1—2 10 
ee 7,605 1—2 ‘t 
7161 1—2 t 26,1: 
*s 21,869 26,186 27,954 25,629 21,947 
Twenty-four, 1> amperes, 50 volts, $13 each net. 
No. 15.951 1—” const ant. 19.848 19,450 19.193 
19,168 1—2 19 440 19.529 19.471 
46 19,251 1—2 +6 19,784 19. 53 20,061 
“19.246 1—2 10 
17.954 1—2 0 
t 18,'48 1—2 oe 
„19.481 1—2 t 
“ 15,470 1—2 8 
„% 19,262 1— 2 s 
„185,958 1—2 t 


880.00 


812.00 


19.882 20,070 20,062 
19,490 24,162 


~ m 
dr et 


T ‘ 
Tu 
~ — 2 
* Es 
Ú- 7a 


Total brought for war $18,051% 
One pair 8 in. side-cutting pliers.. Sinkas ss 1.25 
One meter sealing tool. AO 
Nine wrenches for engine, assorted sizes...... 12% 
Two steam radiators . So 
One force PEP and cylinder, two pieces of 

shafting, two iron pulleys, two wooden pul- 

leys (be onging to old well pump).............. 73.0 
86 arc glodes . suspisceee ce secsheeedscuerss 7.5 

$18,177.11 


Add for freight, engineei ing Sor tices and oer 
services, switchboard and extras. 2,300.00 


Total.. 62 „ 6 „%% „% % % %%% % % % %ùꝶ ef tanse set ea 7 


In this schedule there is one A 70 atr 
No. 617, with a capacity of 1,800 incandescent 
lights. This 1,800 light a. c. machine bad been 
installed somo little time preceding the break. 
iog down of the plant in anticipation of a boom 
in the lighting business in the town, and on just 
what basis such a boom was predicted in a town 
of such size it would b: d fficult to sav. Weare 
however iuformed on good authority that the 
number of lights in use never exceeded 600. 
The appearance and general condition of the en- 
larged station of the Mitchell Electric Company 
can be appreciated folly from the accompanying 
illustration. The arrangement of the plant also 
in this enlarged station is shown in the photo- 
grap iic reproduction of the official plan. 

We also print a copy of the official Trial Bal- 
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ENLARGED STATION OF THE MITCHELL ELECTRIC COMPANY. 


Nine, 25 amp: res, 50 volts, $16.50 each net.. 148.50 
Type 1 1-4, No 580 Type 11.4. No. 5,150 
(y } “ 5.075 1 tt n.363 
© * 502 s „» 5.46 
0 oe 6s 5,092 (T) te oe 5,369 
66 66 66 5, 
Two. 50 amperes, 50 ‘volts, $18.50 each net...... 37.00 
Type 2 Ra No. he 215 
One, 100 e a to volts, $%5 each net. 25.00 


Type 5, No. 7,761 
Tools and Fixtures: 


One Buffalo scale, capacity 8.500 85. E 61.00 
One combinatii n vise........... ee TEET 15.00 
One d- foot CrOWDAL......... cece ccccccvccees 1 1.85 
One 8-fOOL rowb ar . 95 
Three round-nosed shovels, long handles . 8.00 
Th: ee spoon shovels, long handles Secas 1. 0 
TWO SCOOP BNOVEIB,... nn . 2.25 
One coal pick........... %%% ᷣ Ä 75 
One flue Scraper Jõͤ G 1.50 
One steam flue blower 17.00 
One „„ Gamper e 11. (0 
Four step ladd ers 6. C0 
Five plkepoleꝶ s . 8.00 
One pair of come-along blocks . 1.10 
TWO digging bargkkkas 434 3.00 
One ann we ties Oe 1.25 
One po e 8uppor r... eee „ 2.8 
ONG munrtenss e a 1.2⁵ 
Fifty ft. 1 In. rubber hose and nozzle (bose $8. 

, t EEE es 8.65 
Fifty ft. 14 in rubber hose and nozzle (hose $12, 

(( es Sawa Bea ⁰ ees 18.00 
One iron WheelDarrow.... 2... ces cece cscs cvees 10.8) 
Two oll tanka :0 1 one 25 eae F 12.00 
One oll filter. 3 gals . ae 8 4.00 
Three oil canss eee e 75 
One cross UL SauUhæuuuQ‚Jõj cceseecenees 1.75 
, eedeieia arta oes eeaes e 2 00 
One 3-16 in. Il. Sane ecaen 40 

!, ⁵ðͥUn sweeen roinas e $18,051.86 


ance of the Mitchell Electric Company for the 
twelve months ending April 30, 1894: 


loo v.] 


MITCHELL ELECTRIC COMPANY. 
TRIAL BALANOE, APRIL 30, 1894. 


Plant account............ . , 100.78 
r tics ctu viaNin ca tutes 96.54 
Repairs to buildings e ss 38.99 
Accounts recelvablle 4 5.60 
General expense......... . 81.77 
Fuel.. C 972. 1 
General office expense. i 200. 00 
Oil and waste.. Pe ery ee ees 47.12 
COTDODS wig vec coniedex esa soaxcues RE 2.00 
Kepairs to electric planet... 129.85 
Repairs to steam plant........ r 76.90 
Insurance.. 5 424.75 
Wages engine: rand flreman £28.00 
Wiring account.. EE 13.40 
W.N. Sands, e sce sues 6.80 
INC ( F 965. 29 
— — $47,581. H 
Credits. 
Cap! al stock........ % Rees OSes $15,000.00 
Bonds............ bed eden eas Pree rere 15.000. 00 
Notes payable.. .. 18,864.65 
Northwest General Electric Company.. 25 14 
Proft and 10s. 1.486. 77 
Earning B.. 5 6 % % 6% „ „% 66 666% E) 2 9 0 1.67 0.01 
Cash (overdraft. btaw e S a oie 67.95 
A B. Hager „ 0 me) LEE OE % „% „ 6 „ „ „% „ 06600060 52 6 „ 0% % „%% ° 1 9.75 
W. A. Rogers 65.0) 
Weed & Lawrence 140.00 
Geo. Fuller.. 7 E 53.04 
Robinson & Cary Company.. e ses si 5 03 
O. D. Buchecker.. TNE 30 00 
Whitebreast Fuel Company . N 166.7 
Standard a Compans 5 e 98 
Treasurer Davison Count 77 cee. 
7 — — 47,581.84 
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We desire particularly to call the attention of 
Our readers to the item of Plant Account, 344, - 
100. 73,“ that they may compare this amount with 
the valuation given by us in the schedule of 
property of $20,677.11. Every one familiar with 
these matters will admit that our valuations have 
been in error, if at all, on the side of liberality. 
We see therefore that the plant of the Mitchell 
Electric Co. carried on the books at $44,10).73, 

could not have cost over $20,677.11, leaving a dis- 
crepancy between bocok value and ac ual value of 
823,423. 62. 

As we have previously stated, the avera ze cost 
of erecting an alternating incandescent plant was 
about $10 per light, and as there were only 600 


MITCHELL, SH 


ELECTRIC LIGHT PLANT 


Ar. A. 9A. 


lights actually connected in circuit, the cost for 
incandescent plant of this capacity should not 
exceed $6,000. Allowing $8 per light additional 
for the extra machine capacity of this plant 
would. raise this sum to about $8,100. The are 
lighting plant should not have cost more than 
$100 per lamp erected; but let us give the plant 
the benefit of the doubt and call it $2,200. 

If to this be added $45 per m. P. for steam 
plant erected, and size of plant be stated as 200 
H. P., this would make $9,000. With an addition 
of say $1,700 for s'ation building and land, the 
entire maximum cost of such a plant should not 
exceed $21,000. 

It is ab- olutely certan that there could 
be no legitimate charges on the books of the 
Northwest General Electric Company which 
could swell the sum of the investment to $44,- 
100.78, and such charges a: bring the plant 
account to that figure must have been made 


Nu R OOM. 


up of all the costs of the various changes 
which took place, and, possibly, of all the losses 
which had been incurred in the operation of the 
plant up to that time. We defy anyone in the 
electrical business to justify any such charges 
against a plant of this magnitude, aud we con- 
sider this a striking example of electrical book- 
keeping as practised by some of the concerns in 
this country and as distinct and positive evidence 
of an eff rt to swell the assets of the North- 
west General Electric Company far beyond 
the bounds of honesty, and for the pur- 
pose of misleading stockholders of that 
company. We claim, and we believe justly, that 
the charges against this plant are absolute proof 


in one special particular. From the various 
Official trial balance sheets in our possession, we 
show herewith what the debts of the concern 
were at different periods from February, 1898, 
to April, 1894, as follows: 


Date of trial balance. Notes and floating debt. 
February 28, 1898........ 0... e $18,193.48 
March 81, 1008 / ů ů0y . ꝝ cad eects 18,296.62 
May 31, 1888 ser... j 18,803.20 
June 30, 1608 «5 v5 ac ovis 6G eee hanes sees ñsĩẽ; ⁵́ã!z vawwades 18,818.97 
Mr.. evans 18,571.72 
April 80, ed sew ssdoasesadsedvwewesawes 14,495.06 


The indebtedness thus appearing in the ac- 
counts of the Mitchell Electric Company” was 
made up partly of charges for machinery, appar- 
atus and supplies furnished and of money ad- 
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of the fact that the book values of these plants 
were totally different from the actual values—the 
actual values being, as a matter of fact, vastly 
less. 

We have shown with sufficient clearness, we 
think, in the earlier part of this article that there 
was no reason to hope for success for any electric 
lighting plant in the town of Mitchell. We have 
shown from the official records the failure of the 
plant, as at first installed, to pay its way, its 
remodelling, capitalization, ete., by successive 
steps. Now let us trace the progress of the plant 
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vanced to make changes in or pay for additions 
to the plant and for money advanced to meet the 
defloiencie resulting from its operation. When 
the charges for these items accumulated to a suf- 
ficient extent, the ‘‘ Mitchell Electric” or other 
Company was called upon to pay up, and this 
was done by the officers of the ‘‘Company ” mak- 
ing notesfor the amounts, which notes were made 
piyable to the Northwest Thomson - Houston 
Company or the Northwest General Electric 
Company, and were discounted at various banks, 
or by individuals, and the interest, or the differ- 
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ence between the face value of the notes ard the 
money actually received for them, was again 
charged to the plants. In this way the North- 
west Company was, in reality, making and dis- 
counting its own paper under the guise of other 
concerns, and charging as an asset on its books 
the losses incurred in the operation. This may 
be designated as ‘‘ scientific skinning ” of a most 
advanced character. Properly sperking it was 
fraud, and nothing but the vilest kind of fraud 
at the best. 

Thus, month by month, the flo:ting debt of the 
„Mitchell Electric Company ” steadily increased, 

‘and the increasing burden of debt was mu e to 
‘appear as an asset on the books of the Northwest 
Thomson- Houston Company and the Northwest 
General Electric Company. 

In January, 1891, Mr. Robertson stated that 
the investment in the original grist-mill plant 
was about $12,000, but the official trial balances 
of the Mitchell Electric Company show that, step 
by step, the ‘‘ investment” apparently increa-ed 
to nearly four times that sum, and with each in- 
crease in the expenditures on the plant there was 
a corresponding swelling of the apparent ‘‘as- 
sets of the Northwest Thomson- Houston Com- 
pany or the Northwest General Electric Com- 
pany. 

We think it is obvious that iu this M tchell 
electric plant there was at no time a bona fide 
sale of any of the machinery, apparatus and 
supplies used in its erection and operation; but 
it is a fact that there was a fictitious expan-ion 
of the volume of business done by the Northwest 
sub company and by the Thomson-Houston 
Electric Company and the General Electric 
Company, by the trickery resorted to in the ex- 
ploiting of the scheme. We shall show conclu- 
sive y th:t this was the general plan pursued all 
over the country by the management of the 
Thomson-Houston Electric Company and the 
General Electric Company, and was in fact the 
one which Mr. Coffin, in bis 1894 report to the 
stockholders of the General Electric Company, 
referred to in the following language: The 
Thomson-Houston Electric Con:pany (the or- 
ganization of which was mainly adopted by your 
company) . had been in the habit of 
doing more or less exploitin z work. By 
the facilities which it had thus been able to 
afford to local enterprises, it was able to expand 
its business.” But we shall also be able to sh .w 
that a very large percentage of the assets, and 
particularly the items covered by the term 
„Notes and accounts receivable, 98.935, 159.75.“ 
used in that report, were largely made up of just 
such transactions as were carried on in connec- 
tion with the Mitchell plant. 

We think that in presenting the facts relating 
to the Mitchell plant we have conclusively es- 
tablished— 

ist. That the principal object of these ex- 
ploiters was to install and operate plants with. 
out reference to questions of profitable invest- 
ment, and mainly as a means of illegitimately 
expanding the business of the parent company, 
and to provide sources of revenue for that com- 
pany by the sale of worthless stocks and bonds 
to confiding investors, for the further debauch- 
ery of the entire industry and t! e enrichment 
of a few insiders in the business. 

2d. That it made no difference to these ex- 
ploitera” whether the property upon which the 
‘‘Company” was founded and the stock and 
bonds were issued had been proved to be abso- 
lutely incapable of earning sufficient to meet the 
operating expen‘es and fixed charges—they still 
stood ready to, and did, capitalize it far beyond 
the equitable or actual investment, and were 

ready to dispose of the stocks and bonds, know- 
ing that no interest could be paid on either. 

8d. That up to the very last there appears to 


have been no qnalrs of conscience to disturb 
the coucocters of this scheme or to deter them 
from carrying it to the u.termost lim ts. 

4'h. Thet while the actual amount of money 
involved iu the transactions connected with this 
Mitchell scheme was very much smaller than 
was involved in the railroad swindles in the same 
territory, there was no substantial difference in 
the methods empl yed, nor was there auy less 
depravity. 

5th. That in Mr. H. M. Byllesby, Mr. Coffin 
had found a willing tool, capa le of descending 
to the necessary depth of business depravity, to 
car. y on the nefarious transactions in connection 
with the founding of the Mi-chell Elec ric 
Company and the subsequent conduct of its 
affairs. 

6th. That every asser.ion made in our intro- 
ductory chapter, relating to the method pur ued 
in forming local companies, is substantiated Ly 
the proof we have presented from th: official 
docuwents printed in the series of a-ticles on 
this Mitchell plant. 

This is the system, manufacturers and honest 
workers in the electrical trade, which has re- 
sulted in the almost complete debauchery aud 
ruin of the electrical industry, the almost entire 
abolition of legitimate profit, the loss of millions 
of invested capital, the destruction of confidence 
in worthy electrical enterprises, and the debase- 
ment of the manhood of many of the workers in 
the trude. 

It is against this system that ELECTRICITY en- 
ters its most vigorous protest; and it is against 
this system that we will wacea relentless aud 
most merciless warfare until it is forever wiped 
out of existence and those responsible for its in- 
auguration and continuance ure driven out of 
the business. 

T..us we close the record of another one of 
the financiering schemes carried ont under the 

auspices of Mr. C. A. Coffiu, president of the 
General Electric Company, by Mr, Henry M. 
Byllesby, presideut of the Northwest General 
Electric Company, by which it was intended to 
fleece Eastern iuvestors by unloading on them 
$30,000 or $85,000 of se. urities on a plant the actual 
net value of which dec: eased every month after it 
was first installed, the installation of which could 
never have been thought of by any one exce; t as 
the basis ‘or a fraud. 

An l this is the system inaugurated by Mr. 
C. A. Co Ñu to kill off all competitors, to enable 
him to control th; entire electric: business of 
America, su'l which convince.| Mr. J. Pierpont 
Morgan that he (Coffin) was the man to place in 
charge of the Genera! Electric Company. 


(From the Philadelphia Press.) 
GRAVE CHARGES OF BOND INFLATION. 


Accusations Against Electrical Companies Made 
By a Trade Journal. 


THE ARMOURS BRING SUIT. 


Strange Financiering Described In an Action Brought 
By the Chicago Magnates, Who Claim That 
They Were Duped. 


From the Regular Correspondent of Press. 


New York, Aug. 27.—For some weeks past the 
trade journal Exvecrriciry bus been publishing 
wha in many respec's aie the most astounding 
aud d screditable acc sations ever made against 
any of those finauciers who bave been engaged in 
deve oping the so-called industrials. Tue accu- 
sations were a med at some men in the manage- 
ment of a corporation whose c:r er has been in 
some things one of mystery, and yet with which 
are associated some men who J ave the finest re. 
pute for business integrity. This is that great 
corporation created by the consolidation of the 
Thomgon-Houston and the Edison Electr e Com- 
pany, and wb ch is known asthe General Electric. 
Its career siuc : the consolidation has perhaps oc- 
casioned more comment than that of any of the 


other great combinations of capit:1 v hich aie 
lega ly corp rations but in the public mind are 
regarded +s trusts. Some of the industrial t: usts 
were characterized by manazement which after 
bankruptcy was reveal d to have been devoid of 
the ordinary principles of business integrity. 
But the management in these cases was in the 
hauds of men who were esteemed business sharp- 
ers, ready to undertake nny piece of fins neing, 
however immoral in its purpose, whi-h the law- 
1 declared was within the strict lett: r of the 
aw. 

But a corporation with which Mr. Pierpont 
Morgan and D. O. Mills and H. McK. Twombley 
were as ociated was naturally regarded as one 
whose management would not be characterized 
by those evil tiings which have caused so n uch 
public condempation for trusts and monop lie-. 
Therefore the aceusations made by ELECTRICITY 
are ull tle more astounding, sir ce if they are 
not true they constitute the grossest kind of l: gal 
libel, whereas if they are true they reveal a p liey 
which in spir. t, if not in law. does not differ very 
greatly from that of the burglar or highwayman. 
These charg-s ha'e attracted a very : reat desl 
of attention in business ci: cles, but it is probable 
that public a‘teution would not have been di- 
rected to them had it not been for the litigation 
begun by Philipand J. O. Armour with one of 
the greuter guarantee companies of New York 
as defendant. The Armouis intimate thu th y 
were gross:y duped into investing money in a 
railway and motor company established in the 
city of T.coma in the State of Washington. As 
these men are known na determined fighters, 
ready to spend anv amount of mouey that may 
be necessary to defend their rights, it was clear 
as soou as the litigation was made public that a 
fierce lega contest hai been begun. 

The Armours in their complaint against the 
New York Guaranty and Indemnity Compa y in 
the Tacoma Railway case assert that certain 
bonds and mortgages issued by the Tacoma Rsil- 
way. and delivered by it to the Northwest Tuom- 
son-Honstou Electr.c Company, are fraudulent 
and void, aud at great length the comp aint s: ts 
out the reasons for making this assertion. 


SERIOUS CHARGES MADE. 


Stripped of legal verbiage, it appears that the 
Armours became interested in the Tacoma com- 
pany at a time when it was cipitalized for $750.- 
000. On this capitalization the president issued 
$: 5 0,000 iu bonds, of which $1,350 000 were «is 
posed of througu the New York Gusranty and 
jndemnity Company. The Armours claim that 
they were snuocent stockholders; that the bood 
issue was ¢xces-ive and unwarranted, and that 
they were financed by means of a dummy syndi- 
cate. Ihe Armours cla m that in the deal result- 
ing in the floating of these bonds there went a 
bonus of $910,000 in stock, aud that the whole 
debt creat d exceede.i the indebt dness per- 
mitted by the company’s by-laws by more than 
$3.0.000, and t at ihe whole transa: tion was a 
fraud against tie laws of the State; that it was 
dove collusively with the ‘lhomson-Houston 
Company, and the entire lruuds aggregated 8746. 
000. ELECTRICITY goes further than the Armours. 
printivg detailed statements ı f the condition of 
these proper ties, aud asserting that they were in 
no condition to werrant any financiering scl eme, 
excepling a confessi.n cf bankruptcy and reor- 
ganiz tion. 

But acco: ding to these tables and atatist es pre- 
sented by this trade journal the Tacoma affair 
was not the only one characterized by methods 
which are not recognized a. honorab!e or moral 
by business men wh» believe that integrity should 
be a part of their capital. For instance, the ex- 
perience of what is called the North est General 
Elec ric Company, especially in ita relation to 
the Wino: a City Electric Railway Company, is 
set forth in great detail, accompanied by the re 
ports of the con tition of that property. It seems 
that in the lit le town of Winona, Minn., there 
was a few years ago a lig ting plant, a horse 
railway with four. miles of track and an almost 
worthless equipmen!. It had never been suc- 
cess ul, was barely able to st'ngzle along, and it 
was capital zed for about $25,030. The electrical 
financiers saw in this little company a fine op- 
portnnity for apiece of financing which might. 
not through legitimate returns but throuzh the 
creation of something out of nothing, bring a 
fine profit to them. They got control of this 
little street railway, paying, it is a leged, about 
$25,000 for it. Immediately after, the capital was 
increased to $100.000, and $160,000 in bonds 
were issued. There was not businese enough in 
Win ma to make it possible to earn a suffic ent 
sum to pay dividends on the stock and interest 
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upon the bonds. In fact, it is alle ed that it wis 
scarcely able to pay its operating expeuses, but 
instea of confe-sing baukruptcy aud getting out 
as well a; poss: ble, these elect ic finance ers plan- 
ned to cousolidate the little lighting plant and 
the street ra lway, and up n tbat co solidation 
to issue more bunds and sell them in Boston. 
This was done about three years ago. The in- 
ventory of the Winona Railroad Co. pavy at th t 
time showed that its entire plant, exclusive of 
the franchise was worth only $83,000. 1b cow- 
pany had no power-house, buying its power and 
from so shrew. a company thut it was compelled 
to pay cash week y. It had only four miles of 
track, and its en ire equipment of vars was seven; 
yet the expert accountants who examined th- fig- 
ures of the reports cla med that instead of any 
further finance ng the railwuy company should 
have been thrown into the tiwnds of a receiver, 
since a condensed balance sheet made it appear 
that the capital was impaire about 934, C00. Yet 
when the Winona General Electric Company was 
floated, its investment nccount was reported as 
being $288,000 in round numbers, of which 819 . 
000 represented the railroad cumpany, $60,000 
improvements, and $35,000 the sum paid fo the 
electric light company. Upon this foundatior, 
ELECTRICITY says, with no other basis than two 
worthless companies, $500,000 of stock was issn d 
and $403,000 of bonds were planned t be sold in 
Boston. The experts reported that the light ng 
company had no chance of making any mo: ey 
and that the railway company wouli have been 
turned over to the courts if the Northwest Gen- 
eral Electric Company had not lent it money to 
meet the inter: st upon its bonds and notes while 
the finaueing of a larger issue was nuder way. 

It is claimed by those who make these accnsa- 
tions that the:e was not the slightest hope that 
the properties cou'd be improved by cons lida- 
tion, and basing their figures upon Mr. E. E. 
Higg ns’a wor x upon street railway finances, it is 
claimed that in towns larger that Winona a cap- 
italizat on of $12.50 per capita is the largest which 
good business int-rests permit. Upon that ba is 
the Winona Company might: erhaps have been 
capitalized for $225,000, or including the ligbt 
company for $260,000; yet those who are cailed 
the Boston financiers planned to issue on that 
property $900.000 of ob'igations, or deducting 
$35.000 for the lighting companv's share of the 
capitalization, there were $865,000 of securities 
on four miles of track, or $216.000 a mile, and 
on a roa l which nev: r paid operating expenses; 
or, putting it another way, the ac u ation is 
made that $900,000 of securities were issued ona 
plant costing less than 2300,000 and losing 
$30,000 a yer. 


FOR THE N.W ENGLAND MARKET, 


The charge is specificaily made th t these and 
other securities are mannf«ctured in this way for 
the New England market, it being found 
far more profitable to float bonds than to attend 
to the legitimate bus ness of the electric com- 
pany. The accusations are far more specitic 
than it is p ssible to s-t forth in n br.ef repo.t 
like th's, which is intended only to cal! attention 
to there extraordinary charges which have 
been made in public print. ELECTR!CITY says 
that itis little wonder that the Winora Gener:] 
Electric Company, unable to earn interest on its 
notes, confessed b nkruptcy in less than two 
years after the great plun for raising the capital- 
ization to 9900, 0 0 went into effect, and early in 
the present year it was p aced in the hands of a 
receiver. 


ANOTHER PIECE OF FINANCING. 


The experience of the St. Cloud City Street 
Car Company is also cited as a shameless iliustra- 
tion of the busines: methods of some of these 
electrical financiers. St. Cloud City has only 
about 8,000 people. Its street railway was only 
four miles long, its equipment was of tbe cheap. 
est sort. It had lost money every month of its 
existence, and although it ha la nominal capital 
of $100,0 0, its owners were very glad to sell it 
for $16,000, not in casb, but in the bonds of a 
new enterp ise. Ou re rganization $100,- 
000 of stock and $125,000 in onds were issue.l, 
or at the rate of $33,500 a mile, and that even 
when the co upany was hiriug its power. The 
experts employed by those who are making these 
accusations, and who reen to have had access to 
the books of the corp ration, reported that the 
total value of the property of he plant, leaviug 
the franchise out, was ouly $32.0 0. so that the 
Garitalization represented over 100 p r cent. in- 
flation. The earning cap city of this l ttle rail- 
road for tei months was very nearly $12,000. or 
a little more than $1,000 a month. Its expenses 


for the same time were $14,000, leaving 8 deficit 
of $2,000 

Strangely enough, whilethe Winona system— 
Winona having a population of 18,000— was capl- 
talized at $200,000, the St. Clond system—St. 
Cloud having a popuiation of 8.000— was capital- 
ized at $225,000. The accisers say they have 
been unable to l arn where the securities of this 
extraordi ary «pterprise were veg tated, but 
they are satisfied that some of them were nego- 
tiated somewhere, and perh: ps tbey n ay be in the 
unsuspec:ed pos ession of some iuvestcrs in New 
Euglund who will by and Ly view them in sorrow. 

Only a few days ug» an appl cat on was made 
in Minnesota fur a receiver for this S. Clond 
street car company which had defaulted the iu- 
terest upon its bonds. Accusati us were also 
made tha: by a sim lar system of financing the 
St. Paul aud White Bear Railro d Company was 
made to yield handsomely for -c me one. It 
was,” says ELECTRICITY, **a veritable Colonel 
Sellers project, t.e scheme being to utiize a 
ut eam ro: d, so that it would | e possible to manu- 
facture stocks and bonds, und float them after 
the meti:ods describ d in the other cases.” 

Of course the fivarcier who s ems to be most 
severely attacked by these accu at one is Piesi- 
dent Coffin, and it is his mi- fortune tbat his 
management of the great electric trnst of which 
he is presiden' has been : uch that busine:s men 
of integrity do not rise up and defend him. 
There is, „f course, reroll: ction of the extraor- 
diuary success which attended the financing of 
th: little Thomsou-Honston Company. As a 
maker of bonds be has no «qual. J: y Gould him. 
self could not berin to cempare with him. 
Er’ crric Ty says that in accordance with Mr. 
OCoffi u's methods every single ra lway pr: perty 
whose nume appe rS npon the General El. ctrio 
list was capital:zed from 100 to 900 p-r cent. 
more than it should have been.” ‘Tiere has 
always been some mystery about the rea-on 
which led Mr. Twombley and Mr. D. O. Mills to 
retire from the Genern] Electric Company as 
directors. Their friends lave said that notwith- 
s and ng beir most stre: uons eflorts they were 
really unab e to find ont very much about the 
affairs of the company, aud decided that they 
did not care to remain in association with a cm 
pany whose manage ment was so much a mystery 
for the directors, It hus been one of the reports 
of the street for sume time that one of the 
directors has to person! relations whatever 
with Mr. Coffin, and that there bas Leen surprise 
«expressed that Mr. Morgan should have re- 
mained in association with a man whose bril- 
hancy as a financi:r is acknowledged, but of 
whom so many men of bigh character are speak- 
ing as they do 

The imp evion is, however, that Mr. Coffin 
remai: 8 a8 president: f the General E ectric be- 
cause 1t has been found impossible so far to fix 
upon any man who will ta'e his place. T. ese 
operations m the Northwest of which »ccusa- 
tions are ma e only affect the General Electric 
Company i:directly because tho e Northwes‘ern 
c mp nies were only the creations of some of the 
individual members of the General Electric. 
and were thus allied in intercst to it. It is 
charged, howev r. that th se financial operations 
inthe Far West and Northwest are very much 
like some of tho e whi h dist'nguirhed the de- 
velopment of th- Thomson-Honston Company 
before it was consolidated with the Fd son. 
Those developments. however, were „mot 
wholly in New England. whereas after consoli- 
dation it waspo sibleto ave the wholecouutry 
for a field. 

These accnsations ar: r. ported at tome l: ngth 
Decanse they have now become a mutter of a 
good deal of publie interest, and because while 
they remain unanswered the impression is cer- 
tainly increasin: tbat there mnst hav been 
foundation for them. HOLLAND. 
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Electrical Work in Japan. 
Japan bas been quick to tike advantage of 
electrical spplications in her mining it. dus'ries. 


Althongh the cbeap laber is rather an ol st: cle to 
t ie installat on of power plant, they are making 
headway, and. judging by the figures r cently 
given ont of the value of Japau’s electr cal im- 
porta, this cou try is gaining the business very 
rapidly. According toa German authority, the 
value of dynamos exported from Germany to 
Japan in 1892 was 73,741 yen, which far «xceeded 
that from Gr at B i a'n or the United State-; in 
1894, however, those imp: rted from Germany 
amounted to 18,120 ven, from England 49.222 
ye", and those from the Unitel States 145,200 
yen. 


THE PROPOSED MAGNETIC UNITS. 


In view of the interest attaching to the pro- 
po‘ed magnetc units and the nomenclature 
involved, a: we'l as the stand which ELRC- 
TRICITY slone of all American electrical papers 
has taken, we reproduce herewith matter which 
has recently appeared on the subject in the 
columns of our esteemed English contemporary, 
the London Electrician: 

Magnetic Units. 

At the Oxford (1894) meeting of the British 
Acsociation, Pro’. O.iver Lodge, at the reqne-t 
of the Electrical Standards Committee, under- 
took to draft for fu ure discu-sion a paper on 
Magnetic Units. This paper hss been c'rculated 
among the members of this commit ee, and with 
a view of obtaining opinions on this subject 
from those who are not members we have been 
desired to give space to Prof. Lodge's paper in 
the columns cf the Electrician, 


Believing that the committee is impressed 
with the convenience of affixing nam s to some 
of the more important units connected with the 
magnetic ciicuit, I beg to suggest the following 
considerations and rec: mmendations, which I 
will write out as briefly as possible. ‘lhe state- 
ments are intended to be precise in their terms; 
but in severa! cases alternative forms of defini- 
tion are given. 

1. That the unit coefficient of self.induction, 
though frequeutly useful, is by no meaus one of 
the most fundamental units, tut should be de- 
fined in a suitably subordivate manner with 
reference to otber and more important quanti- 
ties. 

2. That it would be a mistake so to define it as 
to discourage the employment of the same te:m 
for as many other quantities of the same di. 
mensious #8 possible, especially for the unit 
coefficient of mutual induction and for unt 
‘*nermeance.” 

8. That the essentially different quantities 
commonly called H and B should be carefully 
kept distinct, although their measures in air 
have been conveutionully so arranged as to be 
unm rically equal. 

[Summary of known facts and definitions.--- 
H being the intensity of magnetic force at a 
point, or the slope of maguetic potential (a), 


b 
Wa — & d =f H d s. along any length a b, 
a 


and in a closed magnetic circuit the circuit tion 
of H is equal to 47 times the total electric cur- 
rent through the area bounded by the magnetic 
circuit; or, 


cyc’e f H d 8 = cirouitation of H = 
` e 4 


or, at any point of space. 
curl H = V H= Ax c. 
where c is current den ity. 
If th: electrice circuit consists of n turns of 
wire thrending the magnetic circuit, and each 
conveying the current C,, then C = nC,.] 


FIRST QUANTITY TO BE NAMED. 


4. The first thing requiring a name is this 
quantity magnetic potential, sometimes called 
magnelo-mo:ive force, a quantity spoken of and 
mentzured. not inconveniently but with insuffi- 
cient generality, by electrical engineers as 
ampere-turps. It has been proposed (by Mr. 
Heaviside. for instance,) that it be called gauss- 
age, and that its C.G.S. uuit be one gauss. 

5. Tue circuital gaussage round a closed curve 
is 47 \imes the total electric current through the 
area bounded by that curve. 

In the caso of a magnetic cironit wound with 


: . ; 41 
wire the gaussage is 1} times Gs or 1:2566 ) the 


ampere- turns threading that circuit. 

Nore.-—It may be best to retain the word 
„ gaussnge "for the whole of a clos d circuit 
only. „nd to speak of the difference of mag- 
netic potential between two points ax the f. Il of 
gauases or the gauss-fall’’ from a to 5. 

6. The gaussage, or gausr-fall, in any portion 
ab of a magnetic ci cuit, is measured by tLe 
change in the potential energy of a unit pole as 
it moves from ato b by any path which involves 
neither the cutting of magnetic layers nor the 
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encircling of currents (a long channel being im- 
agined for its motion through solid material if 
necessary). Or, more practically, it is meas- 
ured by the induction through a long narrow 
tube whose ends are ata and b respectively, 
divided by the permeance of that tube. (Cf. 
Chattock on a magnetic poteatiometer, Phil. 
Mag., July, 1887. ) 

In practice, however, gaussage is freqnently 
calculable from the umpere-turns to which it 
is due. 

7. Intensity of magnetic force, or H, will be 
naturally expressed as gauss- fall per centimeter, 
or the gauss-gradient, For instand e, the earth’s 
horizontal iniensity at some p.ace is 0 18 gauss 
per linear centimeter, or 5'4 gausses per foot. 

Nork.— H sbould not (strictly speaking) be ex- 
pressed as so many liucs per square centimeter ; 
that mode of expression should be reserved for 
indu-tion-density B. H is the cause, and shou d 
be thought of as the slope of magnetic potential, 
B is the effet. In a medium of so-called unit 
permeability the two quantities are numerically 
equal, but they should not be confounded, any 
more than the slope of electric pot-ntial, or elec- 
tric-intensity (e) should be thought of as i enti- 
cal with current-densily, even in a medium of 
unit conductivity. 

8. The gauss- gradient inside a long or closed 
magnetic solenoid of length I, wound uniformly 
with n turns of wire each conveying the current 
Ci is 41 n OCi/ I S Ax ni Ci, where n, is the total 
number of turns of wire (in all the layers) to the 
linear centimeter. 

This is the measure of H in the interior of 
such a solenoid, quite irrespective of the material 
with which it may happen to be filled. 


SECOND QUANTITY TO BE NAMED. 


9. The second quantily requiring a name is the 
total induction in a magnetic circuit, also called 
“ total flux,” total lines,” ‘‘ electromagnetic mo- 
mentum,” and ‘‘electrotonic state It is the 
quantity who-e time-rate of variation gives the 
voltag induced in an electric circuit surround- 
ing it once. It is proposed that its practical unit 
be called a ‘‘ weber,” and be defined as equal to 
10° C G.S lines (or nnit tubes) of induction. 

(Denote the quantity for the present by N, and 
its density by B.) i 

[Summary of Known Facts.—e being the in- 
tensity of electric force, or the slope of e'ectric 
potential, or the volt-gradient at a point ; the cir- 
cuitation of e = the induced E. M. r. in a closed cir- 
cuit = the rate of change of induction through it; 


or, oycie f eda = =N=- f J sas; 


or, at any point of space, 


B'= — curle=— Ve. 
Through a simple closed electrio circuit of 
constant resistance,” 


N=— fBat= RCdt=RQ] 


10. The total induction through auy area may 
be practically measured by suddenly surround- 
ing it with a closed wire circuit of n turns con- 
necting the terminals of a ballis ie galvanometer, 
and measuring the quantity of electricity thereby 
impelled through the galvanometer. The induc- 
tion is equal to the quantity so impelled, divided 
by n times the resistince of the circuit. If the 
quantity is 1 coulomb, and the resistance 1 ohm, 
the induction is 1 / nth of a weber. 

Or, otherwise, if the induction through any 
boundary changes at the rate of 1 weber per 
pecond: the E. M F. excited in that boundary is 1 
volt. 

In the case of a spiral wire cirenit through 
which induction is varying at the rate of a weber 
per recond, 1 volt is excited in each turn of the 
wire, 

11. Another mode of measuring the total in- 
duction throuzh an area is to surround that area 
with a movable electric circuit of n. turns of wire 
conveying a known current, and to measure the 
potential (or mechanical) energy of the circuit 
nuder those conditions. The induction is equal 
to the potential energy of the circuit divided by 
n times the current circulating in each turn of 
wire. 

Or, if the iuduction throug: a simple circuit 
carrying 1 ampere is 1 weber, the p tential energy 
of the circuit is 1 joule. 


DERIVED QUANTITIES. 


12. Induction density, or B, may be ¢ xpressed 
as 80 Many webers per unit area— say per equare 
centimeter or per square inch, or whatever is 
preferred for practical purposes, 

For instance, the earth’s horizontal induction 
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density at some place is 0°18 C. G. S. unit O18 
X10” weber per squ re centimeter- 18 micro- 
webers per square meter. 

13. The inductivity (½), or absolu'e perme- 
ability of a medium at any point under specified 
circumstance. i. the ratio of B to H at that 
point and under those circumstances. In many 
rubstinces this ratio is far from constant. [It 
may be expressed in terms of henries or other 
units of pe:meance per unit length (see below), 
iustead of in C. G. S. units. if convenient. For 
example, the inductivity of sir is lth of a mi- 
crohenry per centimeter, or one willilenry per 
kilometer.) More explicitly it is measured by 
the webers per unit area divided by the gauss- 
fall per unit length; in other words, by the ratio 
of the weber deusity to the gauss-gradient. 

14. The relative inductivity of n substance as 
compared with that of empty space (u/s) may 
be called simply its perme bility “ as at pres- 
ent, and is a mere number. 

[Its electrical annlogue is sp-cifie inductive 
capacity (K / K), as contrasted with absolute 
electric inductivity (K); which latter could be 
defined in practical units as the ratio of the 
coulombs displac.d per unit ar a to the volt 
gradient | 


THIRD QUANTITY TO BE NAMED. 


Tbe third quantity for whose unit a name is 
required is some form of ratio between the two 
fundamental quantities whose units are here 
named after Weber aud Gauss re pectively. It 
has been practically decided in America that this 
unit shall be named after Prof. Henry, of Wash- 
ington, but the precise definition has not yet 
been agreed upon. 

Th re are two quantities of the same physical 
dimensions to which the name is applicable, viz., 
the coefficient of self or mutual induction of a 
coi] or coils of wire, aud the permeance or in- 
verse reluctance of a magnetic circuit. 

The most logical order is to d-fine permeance, 
first, as the ratio of the webers of induct on to 
the exciting ganssage, and then to say that the 
inductance of a coil of n turns of wire is n? or 47 
n° or 0°4% n? times the permeance of the mag- 
netic circuit which it embraces, according to the 
units of gaussage and current which have been 
decided on. 

If the uni's of gaussage and current are both 
the C.G.S. units, then 47 n? is the numerical fac- 
tor connecting inductance with permeauce. 

Ifthe C.G.S unit of gaussage is adopted along 
with the ampere current, then 47 n? is the factor. 

But if the circulation of H due to one ampere- 
turn is adopted as the practical unit of gaussage, 
then n’ is the factor, and tLe permeance of a 
is 4x uA 

102 ° 

The appar. nt simplicity of this last system has 
much to recommend it for commercial use, 
though it will cumplicate the specification not 
only of permeance but also of magnet c fields 
and potentials; but some inconvenience, due to 
the unfortunate definition of the unit pole and 
the only less unfor.unate definition of the prac- 
tica! unit of current, cannot be avoided ; and our 
aim must be to place the inconvenience where 
least likely to be felt in every day work. 


FIRST SYSTEM. 


We will begin with the more logical system, 
and with general statement. which apply te botb. 

15. In a complete magnetic circuit the ratio of 
the total induction to the correspo: ding gauss- 
age under specified condi.ions is called the per- 
meance” of that circuit under those conditions. 
It is not in general constant. 

Or, the permeance of any solenoidal portion of 
a magneti: circuit, if free from intrinsic mag- 
netomotive force or magnetic boundary layera, 
is the webers through it divided by the gauss s 
between its ends. 

16. The practical unit of permeance is that of 
a circuit iu which a weber is «xcited by a ganss. 
Its reciprocal is the unit of reluctance. The 
practical unit so defined is 10° C.G.8. units. 

Examples.—The permeance o a cubic meter 
of air to parallel induction from one face to the 
opposite is 1 microweber per gauss, 

Under circumstances such that the permeabil- 
ity of iron is 400 ti nes that of air, the permeance 
of an iron ring of one decimeter cross-sect on 

3 : . 4007 7. 
and one meter in mean diameter is “ərk 20 v 


= 100 C. G. S. = again 1 microweber per gauss. 
It is, perhaps, a question whether this amount 
of permeance could b: called a ‘‘microhenry” 
without confusion. 
[hxeplanation.—The inductance (or self-induc- 
tion coefficient) of an electric circuit consisting 


A 
cylinder, instead of being simply f= 


of n turns of wire, so far as it is constant, 18 de- 
fined to be equal to n times the induction pro- 
duced through it by a current of 1 ampere in 
each turn. But the gaussage due to n ampere- 


4 1 zà 
turi s is 10 or 04 n; hence the. inductance of 


a wir : coil is 0 47 n? times the webe: rs caused by 
each gau s in the magnetic circuit surrounded 
by it; i.e., is 0°42 n? times the permeance of that 
c rcuit considered as cunstaut. } 

17. A coil of wire threading n times a complete 
magnetic circuit of unit permeance und-r any 
given circumstauces is said to have 0°47 n? units 
of inductance under those circumstances ; and in 
general the inductance of a coil of n turns is 074% 
n? times the permeance (as above defined) of the 
magnetic solenoid enclosed by it. (The perme- 
ance may here be considere | variab'e. ) 

[With the ampere-turn as unit gaussage the 
0°47 is prefixed similarly to both inductatce and 
permeance, so that ou y the factor n? is needed 
to convert one into the other. See below.] 

18. The C.G.S. unit of inductance is equal to 
n times the induction excited through a coil per 
C.G.S. uuit of current in every turn of wire; 
whereas the practical unt of inductance is n 
times the webers excited per ampere ; hence the 
practical unit of inductance is 10° times the 
C.G.S. unit. 

The practical unit is called a henry.” (It hes 
also been called secohm and quadrant. ) 

Ezample,—If the above iron ring were wound 
close y with 1,000 turns of wire, the coil would 


4r 
have a coefficient of self-induction equal to J0 


or 14 henries whenever the permeability of the 
iron was 400. 

A coil of 20, 000 turns of wire, wound closely 
on the same core, would have an inductance of 
14 henries if it contained air or other non- 
magnetic substance. 


ALTERNATIVE MODE OF DEFINITION OF INDUCTANCE 
ON FIRST SYSTEM. 


In view of one of the above practical methods 
of measuring induction experimentally, the in- 
ductance of coils of wire, both self and mutual, 
may be defined more directly thus: 

19. When of two simple circuits one co veya a 
current, the other in general has induction 
cau-ed through it, and the ratio of the induc- 
tion through either to the inducing current in 
the other is called the mutual inductance of the 
circuits. 

20. Of two coils, with n n' turns respectively, 
the total mutual induc ance is to be reckoned for 
every turn of wire on each coil, and is therefore 
n n' times the inductance of the mean turn of 
one coil on the mean turn of the other. 

21. The mutual inductance of two coils is 4z 
nn' times the permeance of the largest mag- 
netic solenoid which threads both. For if every 
turn of one conveys a current C. while every 
turn of the oth+r surrounds an induction N' in 
consequence, the permeance of the magnetic 
solenoid threading the second coil is P = N'/ 
4x nC; but the total effective mutual induction, 
M O, through all the turns is n' N'; hence M = 
4xnn’' P. 

22. When two coils each conveying one am- 
pere are constantly connecied by one henry of 
mutnal inductance, the kinetic energy of the 
field due to their mutual action is one joule. 

23. If the sel,. in juction coefficient of a coil is 
being considered, its total inductance may be 
taken as n? times the inductance of the mean 
turn; that is n times the total induction through 
it divided by the inducing current. Or the 
weber-turns per ampere give the self-inductance 
in henries. 

24. The practical unit of inductance, whether 
self or mutual, is called a henry; and a coil of n 
turns hasa henry of inductance, on itself or on 
another of n' turns, when an ampere in one 
maintains 1/n' weber of induction (through 
itself or, through the other. 

25. When the induction throngh a coil varies 
for any reason at the rate of one weber per 
second, the E. M F. generated in each turu is 
one volt. 

26. When the inductance of a coil is ne henry, 
on itself or on another, a small variation of cur- 
rent in it at the rate of one ampere per second 
induces an E. M. F. of one volt in itz elf or in the 
other. 

27. When the inductance of a coil conveying 
one ampere varies at the rae of a henry rer 
second, the induced Ek. m. . is one volt. 

28. When the self-inductance of a coil is con- 
stantly, or on the average, one henry, while an 
ampere current is generated in it, the kinetic 
energy of the field due to that ampere is half a 
joule, 
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SECOND SYSTEM, 


29. If instead of taking a gauss as equal toa 
C. G. S. unit of magnetic potential, we take the 
circulation of H caused by one ampere-turn as 
the practical unit of magn-to-motive force, we 

10 
shal] have 1 ampere-turn = — C. G. S. units of 
gaussage. x 

30. The practical unit of permeance will then 
be that in which a weber of total induction is ex- 
cited by each amp-re-turn; in other words, it 
will be 4z X 107 C. G. S. units of permeance. 

31. And the practical unit of inductance will 
be that of acoil in which an ampere in every 

1 


turn excites -ih of a weber tbrough every ſurn; 


n 
that is to say, the inductance of a coil will be 
n? times the permeance of the magnetic circuit 
surrounded by it. 

32. The difference between inductance and 
permeance is only one of reckoning. Perme- 
ance is webers per ampere-turn. Inductance is 
weber-turns per ampere. 


SUMMARY OF THE ADVANTAGES OF THIS SORT OF 
MODE OF DEFINING UNIT INDUCTANCE, 


The special feature of this mode of defining 


the ‘* henry is that it makes inductance depend 
on the simple ratio NC, or weber-turus per 
ampere, instead of on something more compli- 
cated. 

It might pos-ibly be defined as the ratio 
d N/d C, that is, as proportional to the tangent 
of the slope of the B: H curve; acd such a defi- 
nition would emphasize its variability; but cer- 
tain practic:] advantages would be lac ing, be- 
cause it would be detached from any counection 
with the permeance of the circuit, The N/C 
ratio on the other hand instantly connects it-elf 
with permeance, and repre ents the slope of the 
secant drawn from the origin to any point of the 
B: H carve. It exhibits the variability suffi- 
ciently, making the induct nce reach a maxi- 
mum at the shoulder of the curve, and then 
slowly decrease as saturation sets in. 

It is sometimes said but the mode of expres- 
sion is, to say the least, very in convenient 
that there are three different principles on which 
to define L. all leading to a different result, viz., 
numbering them inversely but giving them in 
their usual order: 


(3) Energy ............ W= ; 
(2) E. M. F.. . E= Ld C/ di, 
(1) Total induction N = L C. 


But the rea] facts to be expressed are not here 
exhibited. The real facts are 


(i) N a, 
(2) E dN dt, 
(3) d W =CaN. 


The essential thing to namo is, therefore, N : 
and if 10° C. G. S. lines or unit tubes be called 
a weber,“ or a weber-turn,” then a volt is a 
weber or a weber-turn per second, and a joule is 
a weber-ampere-turn. Nothing can be handier 
than that; and a henry can be defined as a 
weber-turn per ampere, 

Instead of saving, as above, that there are 
three ways of defining L, the simplest thing is 
to say that two of th- three equations as first 
given above are incorrect, except for the special 
and, in practice, comparatively rare cases when 
Lis cons ant. Written out correctly they stand 
as follows: 

(1) N=L v 99 
d 


0 ITO f Cra. 


It is then obvious that (2) and (3) are too com- 
plicated to base a definition upon, and that the 
first alone gives a feasible system. 

Th- fact that Lis decidedly not in general 
constant deprives the henry of any such im- 
portance as the ohm possesses; moreover it refers 
explicitly te rather a special thing. viz , a coil of 
wire, and tbat under si ecified conditi: ns if it 
contain iron; bence it would be rather absurd to 
name this alone of all magnetic units. In the 
above communication, in addition to a certain 
mode of defining the henry, it is urged that unit 
total induction be named too; for this is the 
quan ity which is of real engineering importance 
— this is the quantity to aitain which field-mag- 
nets are built ard in the mid t of which arma- 
tures are spun. 

It is also urge: that it would be convenient if 
unit magnetic potential could likewise be named, 
since electrical engineers have shown that they 
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have need of some such unit for the exciting 
cause of induction by their practical employ- 
ment of the phrase ampere turns.” The intro- 
duction of a gauss unit, in some form not too 
obviously limited to the case of a wire-wound 
coil, would assist teaching and would clarify 
mag uetic ideas. 

The present writer does not presume to decide 
between the two alternative systems of defining 
the gauss” as given above: viz., the C. G. S. 
unit on the one hind and the ampere-turn on 
the other. 


APPENDIX 1. 


It veed hardly be said that in the last resort it 
rests with practical men to employ or decline any 
suggested system of units. Those who daily deal 
witu the quantities under consideration are the 
best judges of the utility or otherwise of a sug- 
gested unit, provided always that they take the 
trouble to give it a fair trial, anu see how it 
works in practice. It may be hoped that the 
above ur similar suggestions will meet wi h criti- 
cism at the hands of such men, and in order to 
make a beginning of criticism I asked the De- 
partmental Lecturer on Electrotechnics at 
University College, Liverpool (Mr. F. G. Baily), 
to consider them with special reference to— 

019 Tue large size of the weber and henry 
units. 

(2) The handiest definition of the gauss; and 

(3) The least troublesome mode of bringing 
in the 47. 

His reply, which is annexed, covers these 
points, and also incidentally refers tothe quan- 
tity called I or intensity ot magnetization. 

Now, as must often have been pointed out, 
the equation B = H + 4x I is a barbarous one, 
involving as it does quantities of different dimen- 
sions in one equation. Its true meaning is, of 
course, B =“, H + (u—“,) H; which, although 
algebraically only a roundabout method of writ- 
ing B =u H, is yet convenient, as exhibiting 
separately the part of the induction due to the 
ether and the part due ton material medium. 

The customary convention of further denoting 
(u—Ho)/ Mo by the symbol 4x x (or x), and then 
christening Hx as the magnetization I, is likewise 
convenient. With this definition & is a pure 
number, and I is a gau‘s-gradient or field- 
intensity. Another, but on the whole less satis- 
factory, definition, viz., the omission of “4, from 
the denominator, would make x of the same 
dimension as , and I an indnction-density. 

The pull between two parallel magnetized sur- 
faces of area A is $ A B H- 47, that is to say. 
N H/ 87, and is therefore measured in webers 
multiplied by the causs-gradient, or in joules per 
centimeter. But to maintain an induction den- 
sity B in air requires a gauss-gradient B/xz,, 
hence we migbt write the pull across an air-gap 
aa N“ 8x 4o HA. If the in ‘uction-density 
across an air-gap is expressed in microwebers 
per square centimeter the tension there comes 
out in units of which 2.500 would n ake an 
atmosphere; or, roughly, in pounds per square 
foot. 

As for thestrength of a magnetic pole —a quan- 
tity which, tioush fundamen' al in one sense, is 
seldom really dealt with—it will n: turally be ex- 
pressed in ¢rgs per gauss, or in joules per gau s 
if it is very strong. 

Mr. Baily’s chief practical sugges ions are 
first that a special unit of permeance other than 
the henry is desirable; and next that the 47 /10 
bad best be thrown on to the , so to keep the 
gauss equal to one ampere-turn. The fact that 
the inductivity of air will then cea:e to appear 
in its artificial garb of unity may even be re. 
garded as a p sitive advantage, because its exist- 
ence will then be less likely to be ignored. But 
I much fear that the ampere-turn as unit of 
gaussage, so near the C. G. S. unit in size and 
yet no’ equa’ to it, will be awkward and may lead 
to mistakes. 

(Zo be continued.) 


Electricity is making progress in South 
Africa, as evidenced by the rapidly increasing 
mining plants being put in op2ration there. The 
E'ectric Construction Company, Limited, of 
London, ha: tupplied a plant for the City and 
Suburban Mine, and three dyuamos for the New 
Croesus Gold Mining Company, near Jobannes- 
burg. The same compauy has equipped the 
New Comet Mine with an electric ‘ighting plant, 
and the Wemmer Mine is al<o installing electric 
lights. 
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Interesting Effect Observed With the 
Voltaic Arc.* 


Two Brianne arc lamps were installed at 
Havre in front of a jewelry establishment in 
order to light up, at the same time, both the 
clock and the interior, and they were to be fed 
by the alternating current furnished Ly the cen- 
tral station of the Havre Electrical Energy 
Company.” 

This current had a mean electromotive force of 
60 volts, and was derived from a transformer fed 
bya primary current of 2,400 volts. 

This difference of potential of 60 volte being 
too high to obtain a normal rate of working from 
a single lamp, and being besides too low for 
working two lemps in series, was reduced to 45 
volts by the introduction of self-induction resist- 
ances on the secondary circuit, and the two 
lamps were connected in parallel. 

Each absorbed 10 amperes when burning nor- 
mally. The ul per carbons of the lamp had a 
section of 14 millimeters and the lower carbons 
of 10 millimeters, 

Lastiy, these ca bons were arranged in the 
center of a large globe of transparent glass, one- 
half of which had been silvered inside, so as to 
become converted into a‘hemispherical reflector. 

The exterior of that part of the globe that 
formed the hemispherical reflector was covered 
with an opaque varnish, which completely hid 
the light on that side. 

We have had to give all these pr liminary 
details in order to facilitate the explanation of 
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the curious phenomenon that we are about 
to describe, 

When we made the first trial of these lamps in 
the r refl: ctit g globes, they worked at first very 
regula ly, furnishing a satisfactory light for 
lighting the clock and the shop; but, after about 
half au hour, there was a sudden brief ¢xtinc- 
tion of each of the two lamps, to which, at fir-t, 
no great importance w. s attached. 

But half au hour later another extinctic n 
occuried, followed, as before, by the immediate 
relighting of the lamps. 

On examining the carbons, we were surprised 
to find that they were cousiderably reduced in 
length; it was evident that this abnormal com- 
bustion was ‘ar from being in proportion to the 
duration of working. The limps were put out, 
and at the bottom of each glube were found two 
little spindles of graphite, about 4 centimeters 
long, poiuted at one end and hollowed at the 
(Fig. 1.) 

The presence of these spindles readily ex- 
plained the cause of the apparently very rapid 
combustion of the carbons, and the successive 
extinctions of the ares; but the cause of th ir 
formation seemed, at first, inexplicable, 

In order to asce: tain the cause of this curious 
phenomenon, the lamps were made to work 
again several times iu succession, their voltage 
and amperage being modified; but after each 
fresh trial four fresh spindles of graphite, ex- 
actly similar to the first, were found. 


Albert Nodon in L’£lectricien.” 


132 


ELECTRICITY. 


Vol. 1x., No. 16 


ee eS ST 


On studying this phenomena more closely, we 
soon found out the cause of this abnormal com- 
bustion. In fact, the carbons occupied the cen- 
ter of a hemispherical reflector, K (Fig. 2), and 
atthe moment of lighting the focus made by the 
axis was formed at a point, F, situated above 
the center, c, of the sphere. 

A corresponding focus was then formed by 
reflection at F’, on the lower carbon. 

The result of this was that the greater part of 
the luminous and calorific rays were concentrated 
at the point, P, and that the luminous focus, F, 
did not give ont more luminous intensity than if 
it had burned with a n:ked light. The heat con- 
centrated on the lower carbon soon became so 
great that the carbon became red hot. and began 
to be consumed at this point. The section of the 
carbo ı was consequently le sened by this com- 
bustion, the heating produced by the passage of 
the ourreut in this resisting part was added to 
that farnish2d by the secondary reflection, and 
soon the section was reduced to a sii gle point of 
contact, through wLich the arc was formed. At 
this moment the +pindle became detached, and 
fell to the bottom of the globe in an incandes- 
c nt state. 

After the extinction produced by the repara- 
tion of the spindle from the priucipal carb n, 
the action of the regulator brought the carbons 
in contact again, and the arc was again formed; 
but th's time the arc was fo med at F, at a point 
below the center, c, of thesphere. A corre- 
sponding focus was then formed at F, and soon a 
s2cond spindle detached itself from this cirbon 
and fell to the bottom of the glube by the side 
of the first. 

When once the cause of this defective working 
of the lamps was known, it was easily remedied. 
Iu fact, the reflecting globes were sbandoned, 
as they were found to have such a disas rous 
effect, and they were rep'aced by cylindrical re- 
flectors with a parabolic section. The lamps 
were arranged so that the carbons occupied, with 
regard to the reflectors, an axis pa a'lel to the 
generators of the cylinder, and passing through 
the focus of the parabola. As the luminous focus 
was variable, we thu; arrived, byasimple method, 
ata system of lighting which was to all in ents 
constant during the whole of the time that the 
lamps were in service. 

The result of this alteration was a considera- 
ble increase in the light project d and the abso- 
lutely regular wor ing of the lamps. 

I ı conclusion, therefore, we will advise all 
those who wish to use a refle tor for an are light 
never to arrange the luminous focus at the geo- 
metr cal center of a «pher-cal reflector; but we 
may add that there would be no objection to 


placing this Juminons focus at the optical focus of 
the reflector, i. e., at a distance from the tp of 
the hemirpbere equal to lalf the length of the 
radius of the sphere, so as to project the rays in 
a luminous sheaf to all intents cylindrical. 


Advantages of Electric Light in Bad Air in 
Mining. 

The results of some recent experiments of 
Dr. Haldane have Leen made public. They 
refer to the presence of llack damp; Le finds 
that when the percent ge of oxygen bas fallen 
to 17°64 acandle is extinguished; at 3°38 per 
cent. of carbonic avid gas, aud 153 yer cent. 
of oxygen his resp ration began to deepen, and 
at 7.32 and 9°62 per cent. respec ivelv there was 
violent panting; at 7 fer cent of oxygen con- 
sc oushess would probab'y have been lo-t. He 
thus shows that there is a wide margin between 
the point of the extinguishing of a lamp and 
the point of danger to life; a miner provided 
with an electric lamp could therefore penetrate 
with impunity or escape through atmospbere 
containing st least three times as much black 


damp as would extinguish a lamp and the diffi- > 


culty of respiration would give ample warning if 
the electric lamp did not. 


The Electropoise.—Il. 


Methods of the Promoters Abroad. 


(From Science Siftings, London.) 


Our readers will readily understand how 
cautiously and slowly we are compelled to pro- 
oecd iu the matter of these revelations. We not 
only have to make analyses, but we have 
likewise to survey a vast quantity of advert se- 
ment and other literature, to inquire int» testi- 
mon als, aud satisfy ours:lves in other cases 
abont the untecedentsof the quacks themselves. 
Delays, therefore, are unnvaidable where so 
much has to be attended to. and for this reason 
we are unable tu continue our expo:é in this 
issue, but we shull return to it next week, mak- 
ing further diselc sures. 

We revert for the moment to the Electro- 
poise” fraud, in order to publ sh a letter from 
Mr. T. E. Gatehouse, whom readers sf Science 
Sif.ings already know as one of the able con- 
ductors o: the Electrical Review. We men- 
tioned in our last article tLat Bourne, the agent 
for the Electropoise Company, was gran'ed an 
interview by us because he stated t: at he called 
at the suggestion of Mr. Gatehous». He added, 
furthermore, s mething that we did not deem 
necessary to pub'ish let week: he c'aimed to 
have favorably impressed Mr. Gatehouse with the 
magically curative properties of his quack toy. 

We knew that a man of Mr. Gateho..se’s scien- 
tific attaiuments could not have be n hood- 
winked by sv specio:.s a sham, but we imagined 
that our eo, temporary might have reserved his 
opinion u.t:) the opportunity arose to express it 
in his own columns, and sent Bourue away labor- 
ing under the delusion that the low cunning of 
President John N. Webb would turn that 
opinion into «ne of gilt edged siguiflennce for 
the Electropoise Company. 

Mr. Gatehouse, however, did nothing of the 
kind, aud we publish below the text of a letter 
we bave received from him: 


To the Editor of SCIENCE SIFTINGS : 

Sin: I have just read your tbird article ‘ Crusade 
against Quacks.” I beg to say I did not suggest hat Mr. 
Bourne should call up. n ou with the ** Electropoise.” He 
intended doing so, and wanted to know where to find 
you. I gave him the desired tnformation, that is all, and 
prepar: d him for the reception he mig hi expect at your 
hands by persoually giving him a bit ef u mind. in even 
stronger terms than you have enplo. ed in your well- 
timed a:t cle. 

I need scarcely say that everything you ass rt 1 can 
thoroughly endorse, as 1 have myself examined the appa- 
ratus, and was only prevented from forestalling Science 
Stytings in its exposure of this fraud by my time having 
been too much occuped in connection with another 
matter which has recently occupied the attention of a 
London magistrate for nearly three months. Faithfully 
yours, T. E. GATEHOUSE. 

P. 8.—But why not devote an article to condemniug the 
practice of society journals employing writers ut eriy 
devoid of even a smattering of scientitic knowledge, to 
extol the curative virtues (7) ol these Darefaced frauds, 
aud ther: by securing luciative advertisements as tLe 
reward for bringing su. h bogus appliances to the notice 
of poor suffering humanity. 

The passage in the last sentence of the first 
paragra; h of this letter stamps the man Bourne 
as being an imposter aud a liar of only meaner 
caliber thun those who employ him. We end av- 
ored last week to spare this creature, since we 
regarded him as the weak and ingenuous tool of 
strong-mirded schemers. We hesitate no longer, 
aud, after the wi:ful way in which he has en- 
deavored to deceive us, condemn him along 
with those whose my: micon he is. 

Mr. Gateboure also fal.s toul of that hybrid 
knight or lady of the pen yclept ‘the sce y 
journalist.” These individuals, male «nd female, 
run riot in p.ths that even expericnced scientists 
fear to tread. The society puper of to-day wil: 
give apr scription for remedying auythiug from 
a pimple to paralysis, from aortitis to a cold. 


This is highly rep: eheas ble on the part of theo 
editors who encourage the practice, and we sre 
sorry that people are found foolish enough to 
follow the advice given. We believe that 
women are the worst offenders in this direc- 
tion—both as prescribers and swallowers of the 
p escriptions. 

The testimonials of a lay newspaper are usu- 
ally of the mo:t unreliable nature when they 
appertain to any branch of :cience. Soience is 
a specialty of those who have made it their 
study, aud the public should only regard sc‘en- 
tific opinions and advice when they are offered by 
papers whose staffs are manned with specia ists 
qualified in the departments dealt with. We 
tiust Mr. Gatehouse’s strong hint with rega:d 
to the advertisement douceur will not be disre- 
garded, and that poor suffering humanity” 
will benefit accordingly. 


Considerable stress has been laid in these 
articl s upon the quack device termed *' The 
E'e tropoise.” ‘Lhe story of the Electropoise 
fraud forms in part the subject of our second 
article, and the whole of the third article in this 
series has been devoted to the same mutter. We 
regard the Electrupoi:e revelation: as the er wn 
of the arch in tbe exposé: f modern quackery. 
English lıw would speedily transform ‘‘ the finest 
class of gentle me: inthe United States” (for such 
is the self-description of the pro: rietors of the 
Elec ropoise) into a covey of jail birds. The 
Electropoise is an impudent and cruel fraud, 
and its very active proprietors are unblushing 
knaves who have conceived the notion uf flood- 
ing cur Lews;apers with frandulent a lvertise- 
ments and raiding the attenuated pock ets of our 
afflicted poor. 

Up to date, and out-quack ng every quack in 
canning, boldue:s aud exttasagance. and with 
au apparently inexhaustible treasury, t e Elec- 
tropoise Company, uuder the generalship of 
“ President” John N. Webb, intend if possible 
to occupy a larger and may b a n: o: e notorious 
place than the late President C. B. Harn: es, of 
Electropathic Belt fame. Possibly the fate of 
M’Conville may have sume occilt influence, and 
a dcuceur of five y.ars’ peva! servitude to a 
quack may c use the enterprising ‘ gentle- 
meu” to abide long in the Unit d States snd 
hesitate (ere commencing operations in this 
country as threatened. 

This we will say, that there is every reason to 
fear an invasion of England by the Ele. tropoise 
quacks. Undoubtedly advertisements in news- 
papers ad their marvelous publications would 
result in very large sales. It is au admission 
which is m de with reluctance. Hence the Elec 


tropoise programme should le stamped cut. not 
merely scotched, to revive again when these 
articles muy have passed from public obser- 


vat on. 

Our renders w.ll recollect that in the third 
article of the Craside against Quacks. the E et- 
tropoise was thus de:cribed: This fraudu-eut 
instrum: nt bears everything on its surface save 
te contents of the cyli.der; clear y the cord and 
webbing are pure. negations. The cylinder hss 
been broken und exxumined—its contents an- 
alyzed. Iris loaded with plumbago mixed with 
sulphur. This combinat on has been chosen 
probably becau-e it is one of the cheapest forms 
of ballast that could be poured into the cylinder 
when in liquid cr molten form. Obse.ve the 
language ot the Electropoise” cha: latans, who 
thus describe their crude and impertinent im- 
position: It con ists of a cylinder, called a 
‘Polarizer,’ filled with imperishuble mater als. 
combined. after years of study and expertinen’, 
to j roduce the best 1 esible results.“ 

In the same article was set forth the fact that 
five guineas was the price placed upon this de- 
vice, which a well known Ci y of London fancy 
go: ds dealer: tat: d that he would hes: tate t» Sil 
for a sbillitg in his establishment. There al» 
appeared in the same article the extraordinary 
letter of President Webb, one of its chief pro- 
moters, offering a bribe to Science Sistinga. 
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run by the town, is me ting with a good deal of center to the Washburn & Moen Works by 


LEGAL NOTES. 


The American Loan & Trust Company has be- 
gun suit to foreclose its mortgage upon t e 


Olympia, Wa h., Light & Power Company v hich 
has defaulted in payment of interest. 


Lloyd G. Kirkland has filed a bill iu the Oir- 
cuit Court at Chicago asking for a receiver for 
the Mutual Elec ric Light & Power Compa y of 
Englewood. in which he mikes serious charges 


against ex Alderman James L. Francis, forme ly 
of the Ci y Council. 

Receivers Bierbower and Hunt, acting for tbe 
Farmers’ Loan & Trust Company of New York, 
bondholders of the Omaha Water Company, have 
filed a damage suit in the United States Court at 
Omaha, Neb., against the Omaha S rect Railway 
Company for $230,000 for alleged d mage done 
to the mains owned by the plaintiff by escaping 
eleetricity from the compauy’s wires throughout 
the city. 

Thomas Wal'ace, Jr., has begun suit again t 
the Ca penter Electric Heating Manufacturing 
Company for $5,900 and interest, said to be due 


on merchandise deliv. red to defendants by the 
An:onia Elect.ic Company of Chicago. 


The Siemens & Halske Company have br -ught 
another suit against the Metropolitan Elevat d 
Railrond Company iu Chi ago, and have asked 
for an i: junction. 


General News. 


What is Going on in the Electrical World. 


Stowe, Vt.—Tuere is talk among the town 
officials of gettiug elect io liguts for this village. 


Los Angeles, Cal.—D. M. McGarry hus ap- 
plied for à f anchise for an electric railway 
forming a belt line in this city. 


Bloomfield, N. J.—Paul W. Schroeder, of 
New York City, has applied for a franchise fur 
lightu.g this town with electric lights. 


Flushing, L. I., N. Y.—A movement is being 
made here toward forming a company to supp y 
electric light and power for the village. 


Fresno, Cal.—The city trust: es have guaran- 
teed a franchise to tve San Joaquin Electric 
Company to operate in this city for tifty years, 


Oswego, N. ¥.—The Oswego street railroad 
has been purchised by George N. Burt and 
George D. Hart, representing New York capital- 
ists. ms 

Atlanta, Ga.—A Mr. Baer, of Cincinnati, is 
considering the construction of an electric line 
peut twenty miles long from Atlanta to Doug- 


Rush City, Minn.—Dr. A. J. Stowe, L. W. 
Wadlow and O. F. Jackson have been + ranted 
an electric ligtt franchise for 80 years be the 
city council. 


Augusta, Wis.—The vote in the receut special 
electiun on the question o! bonding this town iu 
$1,200 to put in un electr c lighiing plaut was 112 
for, 85 azainst. 


Allegan, Mich.—F. A. Makin, representing 
Eastern cap talists, bas Leen looking over the 
ground for an electric railway from Allegan to 
Naugatuck. 


Owo:s0, Mich.—Alexander Ralph, who re- 
cen ly purcha: ed the O s osso and Cornnna Street 
Railway, is makin ; arrangements to fit the road 
with electric.ty. 


Van Buren, Ark.—The city council bas 
granted a tifte. n-ycar frarchiseio H. J. Isbel, 
of Parsons. Kan., to establish an e ectric light 
an | po er plaut. 


New Brunswick, N J. — The county board 
of freeholders have given the Brunswick Trac- 
tion Company permission to build a trolley roa l 
f-om this city to South River. 


Utica, N. Y.—The building of th: Belt Line 
railroad has done so much to ivcrease the growth 
of the city that the people are urging the com- 
pany to make further extevsious. 


Springfield, Mass.—The move for an electric 
light plant in West Springfield, to be owned and 


favor by residents of that place. 


Little Falls, N. Y.—The Times says that, 
notwithstanding the opposition of certain gen- 
tlemen io Richfield Springs, the electric road 
from Little Falls to t! at village will be built. 


Lavsing, Mich.—TLe Lan-ing Electric Street 
Railwav system has been sold by the C. niine: tal 
Trust Compavy of New York to the syndc te 
wh:ch operates a similar system at Battle Creek. 


Aurora, Ill.—The council has granted a fian- 
cLise to the Aurora Edison Light Company, 
which proposes to purchase a site and ercct a 
$40.000 plaut. Dr. I. W. Pritchard is pre ident 
of the company. 


New Orleans, La.—The Ch:lmette Railway 
Company has been organized wit: n capital 
steck of $100,000. President, Heury T. Beaure- 
gard: vice-president, R. C. Ducros; secretary, J. 
D. Alexander. 


Kingston, N. Y.—The New York syndicate 
who have purcha ed the Burhans pulp mill at 
Winchell's Falls, togetber with the water power 
and other property. will build an electr:c railway 
from the works to Brown’ Station. 


Binghamton, N. Y.—A company of capital- 
ists bas offered to pay $5,000 per mile fur a fran- 
ol ise to constiuct and operate an elestric rail- 
road, twelve mi es Jong, in competition with the 
Soi anton Traction Company's roads. 


Georgetown, D. C.— The Potomac Electric 
Li zht aud Power Company of G orgetown has 
transferred i s plant to O. G. Crosby, Char es A. 
Lieb aud J H. Miller, who r: present the George- 
t wn and Tennallytown Electric Railroad Com- 
pany and the G. E. Company. 


Manchester, Conn. — The Connecticnt stock- 
holders in the Perkins Electric Lamp Company 
are endeavoring to buy the stock in the compauy 
owned by Boston men, and if hey are successful 
the comp wy will resume opera ions in the man- 
ufacture of incanidesc. nt lamps at the old factory 
in Mauches.er. 


Springfield, Mo.—A movement is in progress 
to have au electric light tow r builtin the cen- 
ter of the square, +o as to give better light to the 
business portion of the town. It is proposed to 
build a steel tower 80 feet iu height and have 
four are lighis placed thereon. Plans aud speci- 
fications are pow being prepared. 


Canton, Miss.—The board of aldermen of 
Cautou have let the contract for putting in 
waterworks and electr c light plant at ihe ocat of 
$85.10 . The Sonthern Electric Supply Com- 
pany, of New Orle ns, secured the contract, 
The plunt will be owned by the city. 


Tonawanda, N. Y.—Theie now seems tfo be 
no doubt tha: the spparatus to test the app ica- 
tion of electricity to canal 'avigation will be 
ready by the day set, Sept. 24. The Lamb trol- 
l y system is to be tried. I he exper:ment will 
be made on the Erie canal at Black Rock. 


Keene, N. H.— The director: of the Ke ne 
Electric Railway Company have authorized a 
committee of three t> make a contract for the 
construction of an electric road iu Keene. The 
route as planned will eventually embra-e Krene, 
West Keene, Swanzey, Factory and Marlboro. 


Cohasset, Mass — It ‘s stated : n excellent au- 
thority tbat the New York, New Haven and 
Hartford Ruilroad will at ouce commence to 
equip that portion of the 10 d from here to 
Braintree, a dirtauce of about 15 mil’ s, for run- 
ning by electricity in connection with the Nan- 
tusket Beach brauch. 


Charleston, 8. C — One of the sections of the 
revised ordinances now before the city council 
provides for the »ppoi: tment of a city el -ctrician 
every two years begiuning on tbe fourth Tuesday 
of October next. The mayor makes the appoi:.t- 
meut and it mus‘ be confirmed by the council. 
The salary is $1,200. 

Detroit, Mich.— Contracts bave hen let for 
the grading, ballasting and ironing of the new 
electric road between Mr. Clemens and Marine 
City, to be built aud ope ated by the Detroit and 
River St. Clair Railway Company. T. e line is 
82 miles long, and runs through New Baltimore 
and Alvonac. 


Waukegan, III.— The building of a street 
railway system here to be run by el ctricity or 
compressed air is now as nred. A liberal fran- 
chise has been grauted C. E. Lo s, a well known 
railroad contractor, and he gives a $5,00) bond 
to have a line running south from the business 


anuary 1 next. 


_ Escanaba, Mich. The city of Escanaba is now 
in posseasion of the electric lighting plant, hav- 
ing closed ti e deal for its purchase for the con- 
sideration of $70,000. Mayor Gal up appointed 
as a boird of lighting commissioners, Solomon 
Greenhoot, F. D. Mead and W. W. Oliver, to 
serve aor one, two and three years in the order 
named. 


Monroe, Mich.—The Toledo and Petersburg 
Electric Ra'lroad Company is being organized 
to build an electric road between Petersburg, 
this county, and Toledo, O. The promoters are 
O. S. Bond, W. S. Coon, E. C. Coon and J. J. 
Simmons, all of Toledo; Willis Baldwin of Mon- 
roe, and John O. Zabel of Petersburg. 


Benton Harbor, Mich.—<An electric railway 
isto be built from Coloma to Paw Paw Lake. 
The franchise has been secured and work will 
commence at once. As soon as this is comp): ted 
it will le continued to this city, a dista Coe of 
fifte n mles. The road will be built for the 
passenger and fruit carrying traffic, and will be 
run only in the -ummer. 


5 N. T. — The stockholders of the 
Municipal El cre Light C mpany have decid- 
ed to increase the capital stock of the company 
from $ 00.000 to $1.000,000.—The Ediacn Elec- 
tric Illuminating Company of B ooklyn reports 
gross exrnings fer August of $51,328. an increase 
of $21,076 as compared with the fame month of 
last year, and net $ 6,948, an increase of $5,597. 


Salem, Ore —It is state that F. N. Derby, 
super intendent of the Capital Railway, has been 
assured of capital ly an Eastern firm to build 
and equip the proposed electric railway between 
Salem and Portland. There is ample water- 
power for the geveration of electricity between 
the two points,and Mr. Derby estimates that 
$750,000 will put the line in op ration. 


Portland, Ore.—The new electric road which 
i4 to be built to Hillshoro by the Portland & 
Western Ra‘lway Company will be 17 miles in 
length when completed, and will open up quite 
a Jatge section of country for suburban settle- 
ment. The promot rs of the enterprise are S. Z. 
Mitchell, Fred V. Holman and W. F. Nelson, 
and the amount of the capital stock of the com- 
pany is $50,000. 


Conneaut Lake, Pa.—Among the improve- 
ments that will be made here be ore another sea- 
son opens up will be the lighting of the Exposi- 
tion g bunds and all the buildings at that place 
by electricity. A large electric fountain will be 
one of the a'tractions, President S. B. Dick of 
the P. S. and L. E. Railroad is making ar: ange- 
ments 'orun all their passenger cars between 
Meadville and the lake by electricity. 


Andover, Mass.—A stre t railway company, 
composed of resid: nts of Andover and Ballard - 
vale, is being formed to construct a railway be- 
tween Andover, Ballardvale, North Andover and 
North Reading, with a capital of $80,000. The 
directors named are William H. Jowell, Joseph 
M. Bridley, H. Bradford Lewis, Walter H. 
Coleman. John M. Cole, William Od ing and 
Howell F. Wilson. 


Philadelphia.— It is s ated that a movement `s 
on f o' in this city to form a comp nv that has 
for its object the absorption of six of the princi- 
pal local electric light plants, namely, the Edi- 
rou, Powelton. Columb‘a, Suburban, Manufac- 
turers’ and Diamond. According to the plan 
proposed it is understood that the company isto 
be o'ganized with $5,000,000 capital. to be di- 
vided equally into common and pr. ferred stock, 
the latter to be subscribed for with the common 
sto k as bonus 


Wooster, 0.--The Wooster, Mdina and 
Cleveland Electric Street Railway Compauy's 
recently elec ed directors are: Crosby Thomp- 
son, of Clevel-nd; R. M. McDowell and J. An- 
drews, of Medina; F. H. Hawley, of Lerov; 
Warden Wheeler. of Oreston; C. V. Hard, W. J. 
Mullins, A. Cnnuinglam, L. P. Obtiger and C. 
W. Ka: ke, of Wooster. The directors state that 
active steps towards bnilding th: road will be 
taken at once. 


Lowell, Mass.—" he Bradbrry Stone Storage 
Battery Company of tbis city ha: just consum- 
mated a dea' w th the Electric Storage Company 
of Philadelp' ia by which the s'o k of the Brad- 
bury Stone Company is gnarauteed a value 
above it: par by the Philadelphia company, and 
the payments for the newly acquired property 
are to be made in annual installments, taking the 


‘All the batteries of this 
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For Another Telephone Bill. 


The fight for the passage of legislation intended to 
regulate the rates for telephone service in New York 
State will be renewed at the coming session of the Legis- 
lature. Several commercial organizations throughout the 
State have already taken action. The Pharma eutical 
Association of Kings County has passed resolutions ine 
dorsing the members of the Legislature, at its last ses- 
Rion, who voted for the Persons-Gerst bill and de- 
nouncing those who did not vote in its favor. 

The Business Men’s Association of Black Rock hag 
adopted a resolution calling for a mass-meeting to be held 
Octob r for the purpose of considering the advisability 
of continuing the effort to hive favorable telephone legis- 
lation enacted. 


The M. & B. Telephone in a Philadelphia Club. 


Since the United States Telephone Construction Com- 
pany of Philadelphia has had the M. & B. Telephone on 
the market they have produced a ey of gestgne and 
instruments for interior |) SSses= i 
use. The accompanying il- {1i * ME TEL ETONE 8 
lustration shows one type. -o ; 
known as Style B, which is į 
in use in the Manufacturcrs’ a 
Club, Poiladelphia. This i 

club has recently acquired ni 


property adjoining their f 
club house and fitted it uß 
into parlors and bachelors’ H L 
apartments. There are 17 1 i 
rooms. each of which 16 
supplied with one of these | lip 
Style E M. & B. W 

In the cashier's Office down — 
stairs there isa needle an- f 
nunclator. manufactured by 
the Partrick & Ca. ter Com- 
pany, to which are added 
telephone connections and 
a fire alarm system. In 
each of the Style E Tele- 
phones is placed a fire 
alarm bell. 


The telephone measures 
446 Inches by 314 inches and 
is 8% inches deep. It is 
made of polished oak, fin- 
ished with a black rubber 
face and nickel trimmings. 


system are in the base- 
ment and are 80 arranged 
that any of the rooms can 
communicate with the of- 
fice, or intercommunication 
can be effected between 
any points desired. The 
annunciator is in the hali- 
way by the cashier's desk» 
where there is always some 
one in attendance. The ser- 
vice given by this arrange- 
ment is extremely satisfac- 
tory, and combining asit does a re alarm system with 
the te ephone system it is doubly valuable. 

In case fire sh ould be discove ed, any employee can go 
to the annunclator, open a li tle door in front and pullout 
a plug, which releases the clockwork mechanism and 
starts the fire alarm going. This rings all the bells 
throughout the house, so that the system insures both 
convenience and safety to the occupants of the club. 


Death of Henry H. Bontley. 


Henry H. Bentley, the father of the local tele. raph,” 
and widely known through hisconnection with telegraphy 
and electrical affairs, dled on the ‘th inst. at t nford 
Heights, near Kh nebeck, N. Y. 

Mr. Bentley was born io Dutchess County, New York, 
in 1884, and at the age of 20 years he went to New York 
City on a canal boat to seek his fortune. He got into the 
electrical business by becoming connected with J B. 
Richards, a skilled mechanic, who was perfecting Royal 
E. House's printing telegraph instruments. Mr. Bentley 
assisted in organizing the New Yo k City and Suburban 
Printing Telegraph Company, of which he was made 
the general manager. The comp ly opened offices for the 
transmission of messages at a low rate, but did not suc- 
c ed. Then Mr. Bentley proposed to the capitalists who 
were in the concern that they lease the lines to him for 
25 per cent. of the proceeds, and they accepted. He opened 
oftices In various hotels and other places and soon began 
to make money rapidly. He iaid a cable to Brooklyn, 
which no one else had surcessfully done, and thus added a 
large and profitable business to what he already had. 


The success of this enterpr:se, it is considered, made him 
the father of the local te‘egraph business. 

Soon afterward his hea th broke down and he disposed 
of his local telegraph interests and removed to Philadel- 
phia where he was engaged as war correspondent of the 
“Inquirer.” Shortly after the war he again took up local 
telegraphy and built several private lines, which were 
subsequently amalgamated under the management of the 
Philadelphia Local Telegruph Company. He organized a 
service for bankers and brokers anda local news service 
which was maintainedfor many years. A branch oftice of 
the loc service was organized under the name of the 
“ Gcld and Stock Reporting Telegraph Company.” Of this 
company Mr. Bentley was also the presid-nt. He was 
identified wi h the management of all the Western Union 
Telegraph Company's subordinate companies. Mr. Bent- 
ley helped to organize the Bell Telephone Company of 
Philadelphia and for: ight years was Its president. 


' Threatened Litigation in the South. 


The“ Tribune” of Knoxville, Teno., states that Frank 
R, Colvin, representing Barton & Brown, solicitors and 
counselors for the Western Electric Company, ha3 been 
in that city looking into the telephone patent situation. 
Mr. Colvin is rep rted having said that the People’s Tele- 
phone and Telegraph Company of Knoxville has made 
certain infringements of the Western Electric Company's 
patents, and when the time comes the whole matter will 
be made public through the courts, J C. Duncan, man- 
ager of the People’s Company,in an interview declared 
that the Western Electric Company would not scare his 
company, as they knew what they were doing before they 
built their exchange. 


In the Interest of the Public. 


Zo the Editor of ELECTRICITY. 

DEAR SIR: We have o doubt that your independence 
on the telephone situation. being, as it is, in the interest 
ofthe public, will bring you, as it deserves, a large in- 
crease of business. Yours very. truly, 

THE RAWSON ELECTRIO COMPANY, 
T. M. Brusa, Secretary. 

Elyria, Ohlo, September 9. 


After repeated delays the Board of Public Works of In- 
dlana polis, Ind., and the Phen!x Telephone Company 
have come to an adjustmen! of differences touching the 
matter of a telephone franchise. A contract has been ex- 
ecuted under the terms of which the Phenix Company 
agrees to establish an underground sei vice in a pre- 
scribed district, such conduits to be of sufficient size to 
acco nmodate all other electrical wires, the rentals for 
which shall not exceed ten cents per lineal foot per year. 
Telephones for the city’s use are to be furnished at $18 and 
$15 per year; for business houses, $42; residences, $30, if 
within the two mile limit. For each additional mile $6 
per annum is to be added to the above rates. The com- 
pany a:rees to pay the city ^ per cent. of its gross receipts 
each year after and Including the fo' rth year of its oper- 
ation. The company will execute a bond fcr $0,0 0 for 
the faithful performance of the terms of the coniract; 
‘assumes all liability for damages to person or properly, 
and will defend all suits ror alleged infringement. Dur- 
ing the first five years the company will putin a condult 
system, and after that will extend the system at the rate 
of 2,309 feet each ycar for ff een years. The plant is to be 
completed by December 81, 1896. 


The exchange of the Blue Earth Valley Telephone 
Company at Wirneboga City, Minn., has been opened, 
giving connection with Woodland, Nashville, Blue Ea th 
City and Elmore. The company wilr, as early as possible, 
extend lines to Fairmont, Wells, Amboy, Lake Crystal 
and Mankato. When connected with the line from Man- 
kato northward it will give this entire system connection 
with the Twin Cities. 


The Harrison International Telephone Construction 
Company has gl en up the fight against the Bell Com- 
pany in Anderson, Richmond, Fort Wayne and Terre 
Haute, Ind. This company had franchises in each of 
these places, but the local Be 1 co »panie3 put up such a 
show of fight that the Harrison Company became fright- 
ened and quit the field. 


f The piant of the Meridian and Tuskaloosa Telephone 
Company, covering the post-Offlces of Zero, Causey ville 
and Hurricane Creek. Miss., and Pashmatha, Butler, 
Mount Sterling and Tuscahoma, Ala., has been put into 
operation. Another line is b2ing con:tructid to Dale- 
ville, Miss., via Marion, Topview and Lockhart. 


To meet the $2t and 818 rates of the Lansing (Mich.) 
Telephone Exchange the local Bell Company has reduced 
its rates to 820 and $16. The new company has contracts 
for 850 instruments and will be ready to open its exchange 
about October 1. 


The City Council of Franklin, Ind., has recon idered 
the vote by which a twenty-year fran: bise was voted to 
the Pheenix Telephone Company at a previous meeting. 
This was done in deference to public sentiment, which ts 
unalterab'y opposed to long-term franchises. 


The village board of Penn Yan, N. Y., has decided to 
grant a franchise to W. Stanley Bruen to erect and 
operate a telephone system in that village. The system 
will be extended to Keuka and Gibsoa, and into Ontario 


County, N. Y. 


T e village board of West Springfeld, III.. has pass d 
an ordinance giving the. Central Unton Telephone Com- 
pany righ of way through the village. but requiring 
them, after five years, to pay 4 percent. of thelr gross 
earnings to the vi lage. 


The Pana T. lephone Company proposes to build er- 
changes at Anderson, Tipton, Kokomo, Logansport, Sum- 
mitville and Alexandria, Ind, connecting them with 
Elwood. 


The Subscribers’ Automatic Telephone Company 1s 
being organized in Cleveland, O., by prominent lo-al capi- 
talists. The new company is tobe capitalized at $1 000,000. 

The Standard Telephone and Electric Company, Maji- 
8 n, Wis., will supply the equipment of 125 instruments 
for the new exchange at Menominee, Wis. 


Dr. T. W. Renshaw and William and Joseph Spyder. of 
Summit Hill, Pa., are promoters of the new telephone 
company being organized in that place. 


W. B. Hardman. L. G. Hardman, T. C. Hardman and 
W. D. ‘thurmond have app ied for a charter for a tele 
phone company to build a line from Harmony Grove to 
Athens, Ga. 


The City Council of Delaw: re, O., has granted an er- 
tension (f six months o the tel: phone franchise to D. & 
Fisher and associates. 


An ordinance has been adopted by the City counen of 
Jacksonville. Fla., granting a telephone franchise to 
W. N. shine and A. H. King. 


The City Council of Rochester, N. Y., 18 consideriag 
the granting of a franchise to the Staudard Electric 
Telephone Company. 


The Wisconsin Telephone Company will make an ex- 
tension of the long-distance line to Eau Claire from Mad- 
ison by way of La Crosse. 


The Southern Michigan Telephone Company has a 
franchise at Schoolcraft and will put in instruments at 
$8 and $12 a year. 


E. A. Buck, of Douglas, Ga,, will build a telephone line 
from Douglas to McDonald’s Mill. 


S. B. Kinard will erect a telephone line from Jackson to 
Menon ugh, Ga. 


Loutsville, Ky., now has jane distanced telephone con- 
nection.. 


T. A. Parrish is organizing a telephone company at 
Pine Bluff, Ark. 


P. E. Blumer will establish a 
Ellisville, Miss. 


Telephone exchanges are proposed at Stanford and 
Paducah, Ky. 


New Companies Incorporated. 


The Phænix National Telephone Company. Des Moines, 
Ta.; the general nature of the businets shall be tbat of 
con -tructing, owning, 0; erating and managing telephone 
exchanges, telephone plants and tele; hone !nstrctments. 
and constructing, owning, mana Ing and operating steam 
and electric railways, including appliances and necessary 
real estate connected therewith, and ccnstructisg and 
operating gas and electric light and power plants and 
construction of vehicles propelled by electricity or other 
power. Capital stcck, $1,C00,0C0. Incor porators: Charles 
M. Waterbury, John W. Paris, Noah J. Clodfelter, Cha les 
A. Meeker, Addison Bybee, Curtis D. Meeker, Gould 
Rhodes, Jacob Frankel, weorge W. Hadley and J. XN. 
Smith. 

The Al'ce, Wade City and Corpus Christi Telephone 
Company, Alice, Texas—toconstruct and maintain a tele- 
phone line in and through a number of counties of Texas 
Capital stock, $3,000. Incorporatcrs: George Hobbes, 
Thomas C. Wright and John Wade. 

The Greenwo:d Telephone Company, Greenwood, Ind. 
Capital stock, $8,000. Incorporators: Grafton Johnson 
J. F. Crawford and J. Albert Johnson. 
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EDITORIAL NOTES. 


The meetings of the British 


Meeting of 
the British Association for the Advance- 
Association. ment of Science, which were 


held at Ipswich from September 11 to September 
18 inclusive, are now a matter of history. 


The British Association has about the same scope 


as and is the prototype of our American Association 
for the Advancement of Science, viz., it aims to 
cover the whole field of scientific research, and its 
deliberations are concerned more with pure theory 
than with practice. In order to cover this wide 
field, the Association is divided into sections, each of 
which concerns itself with some particular branch. 
That under whose especial care comes electrical 
science is designated as Section G. 

As announced in our issue for September 18, the 
papers to be read before this section were one by 
W. H. Preece and A. P. Trotter on ‘‘ A New Port- 
able Photometer, one on ‘‘ Deodorizing Sewage by 
the Hermite Electrical Sanitation Process” by J. 
Napier, the Borough Analyst of Ipswich, where the 
process has been introduced, and one on Modern 
Applications of Electricity to Traction’’ by Philip 
Dawson, all of which are given in abstract in this 
issue of ELECTRICITY. 

The leading feature of these meetings is always 
the Presidential Address of the incoming president. 
It is usual for him to take up some one branch of 
science in which his life work has been done, and to 
treat it somewhat exhaustively either from a histori- 
cal or from an experimental standpoint. These 
addresses are usually of a very high order, as was 
that of Lord Salisbury, who opened the Association 
meetings last year. 

The incoming president was Sir Douglas Galton, 
K. C. B., who reviewed scientific progress during the 
existence of the Association. 

After a few introductory remarks he said : ‘‘ About 
forty-six years ago I first began to attend the meet- 
ings of the British Association, and I was elected 
one of your general secretaries about twenty-five 
years ago. 

It is not unfitting, therefore, that I should recall 
to your minds the conditions under which science 
was pursued at the formation of the Association, as 
well as the very remarkable position which the 
Association has occupied in relation to science in 
this country.” 

It must be confessed that Sir Douglas’s intimate 
and long association with the organization particu- 
larly fitted him to undertake the self-imposed task, 
and it is doubtful if any one could have done it better 
or so well, but it was a herculean task, and by reason 
of the necessary limitations, both of time and space, 
it was impossible to do justice to any one branch. 


The address as it appears before us is a pamphlet 
of thirty-three pages and embraces nearly 16,000 
words—too long to be reproduced even in abstract, 
and covering too wide a field to be interesting to the 
tillers of any. It will, however, be treasured by all 
as a work of reference—a hand-book, as it were, of 
the progress of science, to which reference may 
handily be made for the milestones of scientific prog- 
ress. As such it will find a place on every scientist’s 

ibrary shelves, whether he be an electrician, physi- 
cist, chemist, astronomer, geographer, botanist, physi- 
ologist, anthropologist, bacteriologist, sanitary, civil, 
mechanical or mining engineer, or what not, for the 
specialties of each of these professions are separately 
touched upon. | 

The paper by Messrs. Preece and Trotter on a new 
portable photometer treats of a most important ques- 
tion, viz., how to determine practically the actual 
illumination received by a surface from a more or less 
distant source. 


The practical difficulties in the way are admitted 
at the outset, but one of them at least seems to have 
been fairly well met, viz., that of grading nicely the 
standard of illumination. This is accomplished by 
making the standard a reflected light from a source of 
predetermined photometric value and the graduation 
of this standard by varying the angle of incidence of 
the ray. By moving this reflecting surface through 
varying angles with the ray its reflected strength 
will be as the cosine of the angle. Very nice grada- 
tions can thus be attained, and it appears to us that a 
very great step has thus been taken towards a method 
of determining the important desideratum. of practical 
illumination values. There still remains one serious 
defect, viz., that due to the difference in color be- 
tween the standard light and that whose illumination 
is to be measured. The authors suggest a method, 
however, by which this disturbing effect of color may 
be reduced to a minimum. The first part of this 
paper is given in full in this issue and will be fol- 
lowed by the second part in a succeeding issue. 
Abstracts are also given of Messrs. Napier and Daw- 
son’s papers. 

Other papers read, and which will appear later, were 
“‘Magnetism in Rotation,“ by Silvanus Thompson; 
‘‘Telegraphy by Induction,” by W. H. Preece; 
„The Development of the Telephone in Agricultural 
Districts,“ by Maj.-Gen. Webber; The Glow Lamp,” 
by W. H. Preece ; ‘‘ Telephony,” by. A. K. Bennett; 
“The Telegraph in the Chitral Campaign,” by P. V. 
Luke, and the Chloride Battery,” by W. H. Earle. 

Altogether Section G seems to have been pretty 
well supplied with papers, some of which at least are 
of extreme interest. In this respect the B. A. meet- 
ing will compare favorably with the recent meeting 
of its offshoot—the American Association for Advance- 
ment of Science. We are sure, however, the Ameri- 
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can organization will not suffer in the least by a 
comparison between the electrical papers presented to 
the two Associations. 


x * * 


Standardizing In the early history of the in- 

Lamp Sockets. candeacent lamp manufacture, 
as inthe early history of most other new lines of 
manufacture, there was a tendency with each manu- 
facturer to impress his own individuality upon that 
which he had to sell. In the lamp industry each 
manufacturer had a different base and socket. This 
was done partly as a trademark and partly because 
each manufacturer thought he had something a little 
better than his competitor. In time the inevitable 
law of the survival of the fittest began to make itself 
manifest, and those types of lamp bases and sockets 
which had lesser merit disappeared and only those 
survived which had either more persistent support 
from their manufacturers or were of greater merit. 

At the present time there are practically but three 
sockets in the market, viz., the T.-H., Westinghouse 
and Edison. Granting that all of these three sockets 
have equal merit, why should they exist? The in- 
candescent lamp is now such a staple article that 
there should be no lack of uniformity which would 
render the interchange of lamps of different makes 
impossible. A correspondent, himeelf a large lamp 
manufacturer, Mr. J. H. Rhotehamel, writes us a 
very timely letter on this subject which we indorse 
most heartily. He says: 

By reference to our cost sheets we note that the bases for 
our lamps to fit T.-H. sockets cost between $7 and $8 a 
thousand more than do the Westinghouse or Edison bases. 
The cost of all the other odd bases to fit the various odd 
sockets in use, such as the U.S., Brush-Swan, Mather or 
Perkins, Shafer or National, and Hawkeye, is still an ad- 
ditional amount. It is, therefore, desirable, as far as pos- 
sible, that the best style sockets be used in original installa- 
tions, and we think that an editorial on this subject in 
your valuable paper, calling the attention of construction 
men and supply houses to this fact, would aid the lamp 
manufacturers as well as the users of incandescent lamps, 
as the time is not far distant when an additional charge 
must be made for lamps mounted in other than Westing- 
house or Edison style bases. We ourselves would prefer 
the Westinghouse style, but of course you could not afford 
to take any position of this kind as it would show some 
favoritism, but as the Edison and T.-H. sockets are prac- 
tically made by the General Electric Company, they would 
no doubt be glad to eliminate entirely the T.-H. base. We 
at present understand that the General Electric Company 
are charging one cent more for lamps with T.-H. bases. 

Aside from the inconvenience resulting from the 
lack of uniformity, Mr. Rhotehamel points out that in 
view of the fact that the margin of profit in the lamp 
business is growing smaller and smaller, one of the 
greatest essentials for fitness is cheapness. The T.-H. 
socket is at a disadvantage in this, and it would seem 
must surely drop out of the race. But why should 
there any longer be a Westinghouse or an Edison 
socket? Cannot those most interested get together 
and decide upon a standard socket? We do not 
know who the most interested’’ parties are, 
whether they be the lamp manufacturers, the con- 
tracting engineers or the users of the lamps, for all 
three are deeply interested parties. We surmise that 
the National Electric Light Association comes more 
nearly comprising all these than any other organiza- 
tion, and we suggest that this question of a standard 
socket be brought before the body at its next annual 
meeting in New York. 


* & * 


THEBE is some reason to believe that the managers 
of the G. E. Company are at last convinced that 
ELECTRICITY has been telling them wholesome truths 
in regard to the lamp business for the past year. 
There have been lately several consultations over the 
affairs of the Harrison factory, which is admitted to 
have been losing money right along. It is now pro- 
posed to abolish the rebate plan. If they will go one 
step further and advance the price of lamps about 
five cents, they will stand a better chance of ultimate 
success. They also need to improve the quality of 
their lamps, which are the poorest made at this time. 
We guess they realize now the serious mistake made 


in displacing Mr. F. M. Upton, who knew more 


about the economical management of a lamp factory 
than any half dozen of the men now in charge at 
Harrison. 


-— ao 


Under the Searchlight 


Views and Opinions on Timely Topics. 


WHEREVER Mr. James E. Keelyn is there is always 
activity and also excitement. He has already, with a 
small and conservative company, made more stir in 
the telephone field than the Standard and Harrison 
companies with their one or two hundred millions 
of “capital.” Mr. Keelyn’s latest effort is to have 
the Bell Telephone Company proceeded against as a 
Trust. This would be an amusing job toa man of 
leisure. The very thought of it no doubt amuses the 
Bell Company. But the independent telephone com- 
panies have more serious matters on hand just now, 
the most important of which is to stop the Bell Tele- 
phone Company from winning patent suits. A few 
more victories for the Bell people and the independ- 
ent telephone movement will be a thing of the past. 

x K * 

IT is stated that Mr. Coffin’s associates on the G. E. 
Board, in the belief that his sudden death would re- 
sult in an immense financial loss to the company by 
reason of the many trades and deals which no one 
but Mr. Coffin can interpret, is carrying $1,000,000 
insurance on the latter’s life. Thtre is grim humor 
in this valuation of Mr. Coffin’s life. Nervy Evans 
used to say that Coffin’s smile alone was worth a 
million. 

* k * 
What They Are Here For. 


We have now about a dozen State Railway Associa- 
tions, besides the National organization which meets 
at Montreal next month. Those who criticise the 
quality of the most of the papers read (by title) at 
the annual meetings of these Associations are re- 
minded by the annual report of the Executive Com- 
mittee of the N. Y. State Association that the binding 
tie for the members is not the reading of papers. 
The report says : 

Upward of thirty bills pending in the Senate and Assem- 
bly of this State at one time, all of which, with very few 
exceptions, were obnoxious and adverse to the intcrests of 
street railroads throughout the State, will enable you to 
form an idea of the activity during the past year of legisla- 
tion affecting street railroads and their operation, without 
questioning the good intent of the various members pre- 
senting these measures. 

Had half of the bills offered become laws, street railroads 
would have been driven out of business. Energetic, 
prompt and persistent effort on the part of this Association 
and its active counsel undoubtedly aided materially in de- 
feating a large number of the adverse bills. 
ing officers of this Association, together with the counsel 
and different members of the Association, appeared from 
time to time before the various committees of the Assembly 
and Senate, to whom these bills were referred, and in every 
instance were accorded courteous treatment and a polite 
hearing, and found only a disposition on the part of the 
various committees to treat all questions upright and fairly. 

With the increased number of representatives comprising 
the next session of the Legislature, it is consistent to an- 
ticipate the presentation of an increased number of bills 
affecting our interest; therefore your committee urges the 
importance of the continuance and enlargement of this As- 
sociation, so that united effort and concerted action may be 
obtained in considering and meeting the various issues as 
they arise. Increased membership and active interest in 
our organization will prove fruitful of beneficial] results. 


* x & 

IF there had been no ground for fighting the patent 
suits which were sure to be brought by the Bell Com- 
pany, then the telephone companies which started in 
business were guilty of the grossest kind of an offence 
against business morality in offering their wares to 
the public. 

& N & 

THE Electrical Review in speaking of the Marks 
Electric Sparks,’’ an association composed of the 
workmen of the Bishop Gutta Percha Company, says : 

„Captain Marks, after whom the association is 
named, is a prominent member of many societies and 
organizations, and has the proud distiretion of being 


The presid- 


longer connected with the manipulations of gutta 
percha and similar compounds for the insulation of 
copper wires for all electrical purposes than any man 
in America—an unbroken period of over 26 years. 

Does Brother Price mean that Capt. Marks has been 
longer connected with the business than any other 
man, or does he really mean that Capt. Marks has 
been connected with the business longer than any 
man. If he means the latter, what species of animal 
does he consider Capt. Marks to be? 

Be careful of your English, Brother Price ; be care- 
ful of your English ! 

x * * 
Sleepy Eye Wakes Up. 

Sleepy Eye, Minn., Sept. 17.—At a special meeting of the 

village council held last evening the contract far an electric 


light building was awarded to Angus MeLeod & Co, of 
Minneapolis, the consideration being , 100. 


COMMUNICATION. 


The Telephone Situation. 


To the Editor of ELECTRICITY. . 

Sır: In the United States Ines tor, under the date of May 18, 
there was an article on the Harrison Telephone Com 2 
and in connection with it were the following words: “ 
may not be generally known (but it is confidently asserted 
by those who are in close touch with the workings and 
management of the Bell Telephone Company) that tbe 
Standard and Bell are no more and no lesa than one and 
the same. In territory where the Bell cannot operate suc 
cessfully, the Standard will be the alternative.” 

There has been a deal of curiosity here regardi 
the Standard Telephone Company, of which Thurlow W. 
Barnes is president, and they have made certain represen- 
tations which electrical people here would like to be assured 
of, and as one of the readers of your valuable journal, write 
you to learn if possible the standing of the company. Oan 
you inform me whether or not they own a telephone and 
whether or not they have built or are building any plant 
whatever? They claim that they are W tele 
phones in Cleveland; also claim to owna multiple switch 

rd; also that they are now puilding long distance lines 
from Washington to New York via Baltimore and Phils 
delphia and putting lines underground in Newark. We 
should like to be thoroughly posted, if possible, about the 
ints above; and for the benefit of your readers, should 
ike your opinion about this company, theirt intentions and 
their operations. The United States Investor is of course s 
very reputable journal, and making the assertion which it 
does, it has naturally drawn some attention; if such a jour 
nal would take upon itself to make this statement, or at 
least to publish it, we think that you could benefit 
subscribers and readers by your views in the matter. 
maly 5 : B. L. Woo 
regonian Bldg., Portland, Ore., Sept. 7, 1895. 


It is difficult to make any definite or instructive 
answer to the above. The Standard Telephone Com- 
pany has so far been engaged chiefly in selling its 
stock and State rights. What it has to offer in the 
way of an operative telephone outfit it has not yet 
made known to the public. The opinion of most 
télephone men in the East, that the company has 
nothing solid to build on, is not an unreasonable one 
taking into account the refusal of the Standard Tele- 
phone Company to give out any authentic informa- 
tion. We do not believe that they are building any 
lines, or that they have any factory. They are possi- 
bly having a few instruments made under contract- 

No municipality should give or sell a franchise to 
any of the independent telephone companies without 
full assurance under guarantee that they will install 
an exchange within a reasonable length of time er 
forfeit their franchise and lose their bond. 

The public is justified in looking askance at any 
company launched as were the Standard and Harri- 
son companies. Relief from telephone monopoly is 
not likely to come through such organizations. 


— — — — 


The Young Men’s Institute. 


There is an institution at 222 and 224 Bowery, 
New York City, which is a fine example of practical 
Christianity, and for the past ten years has been do 
ing a most commendable work. It is the Young 
Men’s Institute of the Young Men’s Christian Asso- 
ciation, and is much like the Polytechnic Christian 
Institute of London. A prominent part of its work 
is the educational department. Last season 463 
young men, between the ages of 17 and 35, were en- 
rolled in the evening educational classes in the fol- 
lowing subjects: Bookkeeping, penmanship, arith- 
metic, English grammar. short-hand, typewriting, 
mechanical, architectural and free-hand drawing 
carriage drafting, steam engineering, electricity and 
vocal music. Most of these pupils come from the 
shops, offices and factories of the city. There are 
also bowling alleys, a well equipped gymnasium aad 
shower and spray baths. 

The fees charged are only nominal, varying from 
$4 to $7.50 per year, according to the number of 
privileges taken by the member. Improvements 
have been made in the building during the past sam- 
mer and the public is invited to a grand opening on 
Tuesday evening, October 1. 


SEPT. 25, 1895 
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SOCIETY NEWS. 


The Canadian Electrical Association. 


The Canadian Electrical Association opened its 
Convention at Ottawa on the 17th inst. under most 
auspicious circumstances. The headquarters were 
at the Russell House. 

Among the papers read were the following : 

Some Notes on the Consolidation of Two Systems 
of Electric Supply,” A. A. Dion, Ottawa. 

The Telegraph in Canada,” Chas. P. Dwight, 
Toronto. 

Suggested Forms for Electric Light Accounting, 
D. R. Street, Ottawa. 

„From the Coal Pile to the Meter,” Jas. Milne, 
Toronto. 

Some Modern Alternating Current Apparatus, 
H. T. Hartman, Peterborough. 

‘* Non-Interference Diplex Relay; ‘‘ A Percentage 
Method for Circuit Measurements,” D. H. Keeley, 
Ottawa. 

Mr. K. J. Dunstan, the president, in his address, 
among other things, said ' that the question of muni- 
cipal control of city lighting was fought to an issue 
in Toronto in a contest remarkable for warmth and 
energy. Every effort was made on both sides to edu- 
cate the people in the way they should go to the polls, 
the result being that the by-law to provide funds to 
erect the civic plant was defeated by a vote of 8 to 1.” 
In reference to the conflict between gas and electric 
light, he said that ‘‘this year a new disturbing ele- 
ment was found in the form of acetylene gas. This 
gas had important defects to prevent it coming into 
general use, but at the same time it will prove an im- 
portant factor.” 

The election of officers of the Association resulted 
as follows: 

President—A. B. Smith, Superintendent Great 
North Western Telegraph Co., Toronto. 

First Vice-President—C. B. Powell, Ottawa Elec- 

tric Co., Ottawa. 

Second Vice-President—L. B. McFarlane, Manager 
Eastern Department Bell Telephone Co., Montreal. 
Secretary-Treasurer—C. H. Mortimer, Toronto. 

Executive Committee—W. Y. Soper of Ahern & 
Soper, Ottawa; George Black, Manager Great North 
Western Telegraph Co., Hamilton; E. C. Breithaupt, 
Electrical Engineer, Berlin, Ont.; J. J. Wright, Man- 
ager Toronto Electric Light Co., Toronto; O. Higman, 
Internal Revenue Department, Ottawa; J. A. Kam- 
merer, General Agent Royal Electric Co., Toronto; F. 
W. Badger, City of Quebec; A. Wickens, Electrical 
and Mechanical Engineer Parliament Buildings, To- 
ronto; John Carroll, Secretary-Treasurer Eugene F. 
Phillips Electrical Works, Montreal; K. J. Dunstan, 
Manager Bell Telephone Co., Toronto. 

The next place of meeting will be in Toronto, in 
June, 1896. 

The banquet tendered to the Association was a 
novelty in more than one respeet. Electricity was 
utilized in every possible way to beautify the dining- 
room of the Russell House. The decorations were 
illuminated by electricity, and in the midst of the 
room was a brilliantly lighted revolving float. Many 
ladies were present, and occupied seats with the gen- 

-tlemen at the tables. Each chair at which a lady was 
seated was surmounted with a floral arch, at the top 
of which was an electric light. The serving of the 
dishes was done on a raised platform within the sight 
of all, and as the knives were sharpened they emitted 
flashes of electricity. 


American Institute of Electrical Engineers. 


The 99th meeting of the Institute will be held on 
Wednesday, September 25, 8 P. M., at the Hoffman 
House, corner Broadway and 24th street, New York 
City. 

A paper will be presented by Mr. Charles S. 
Bradley, of Baltimore, on Phasing Transformers.“ 

Arrangements are being made for an exhibition of 
the apparatus in operation in the banqueting hall of 
the Hoffman House. 

A meeting of Western members will be held the 
same evening at the Armour Institute, Chicago, where 
the above paper will be read by Mr. Hulse, and the 
apparatus also exhibited in operation. 

At the meeting to be held October 16, a paper will 
be presented by Mr. Herman Lemp, Jr., of Lynn. 
Mas., on the ‘‘ Local Annealing of Harveyed Armor 
Plates.” 


Henry Electrical Club. 


The Henry Electrical Club will hold its first meet- 
ing on Friday, October 4, at the rooms of the Ameri- 
can Institute of the City of New York, 111-115 West 
38th street. Hereafter lectures will be delivered on 
every Friday night. 

One other night in the week, Tuesday, will be de- 
voted to class work, where the members are allowed 
to ask questions, and such questions are discussed by 
an instructor. This part of the club is under the 


supervision of the University Extension of the State 
of New York, which ought to be of direct advantage 
to the members, inasmuch as they are allowed to un- 
dergo examinations, as a result of which they receive, 
if their knowledge is sufficient, a regent’s diploma in 
due time. 

For further particulars, people are requested to 
address Mr. Geo. W. Whitetield, the secretary of the 
Institute, 111-115 West 38th street. 


New York Electrical Society. 


The opening meeting of the Society for the season 
1895-96 will be held at Columbia College on Friday, 
September 27, at 8 P. M. 

Mr. T. C. Martin, Editor of the Electrical Engineer, 
will deliver a lecture entitled ‘‘ Niagara on Tap.” 


The Brooklyn Institute Programme. 


The Department of Electricity of the Brooklyn 
Institute of Arts and Sciences make the following 
very attractive anouncement for the season 1895-6: 

October 4. Lecture by Mr. T. Commerford Martin, 
of New York, Editor of the Electrical Engineer. on 
»The Electrical Use of the Niagara Water Power 
Plant, or Niagara on Tap.” 

November 4. Lecture by Prof. William A. Anthony, 
Ph.D., of New York. 

December 6. Mr. Gano S. Dunn, of the Crocker- 
Wheeler Company, has been invited to lecture on 
»The Principles of the Dynamo. and Recent Im- 
provements in the Application of the Same.” 

January 3. Lecture by Prof. Harris J. Ryan. M.E., 
of Cornell University, on The Properties of Para- 
phase Currents.” i 

February 7. Prof. M. I. Pupin, Ph.D., of Colum- 
bia College. has been invited to lecture on Electri- 
cal Resonance and Alternating Currents.” 

March 6. Lecture by: Mr. A. E. Kennelly. of Phila- 
delphia, on The Electrical Transmission of Energy 
from the Niagara Electric Power Plant.” 

April 3. Lecture by Mr. William S. Barstow, 
first vice-president of the department, on New 
Problems in Electric Lighting for Large Cities.” 

May 1. Annual meeting. Lecture by Prof. 
George W. Plympton, M. E., of the Polytechnic In- 
stitute. on The Action of Electricity Escaping 
from Trolley Lines on Water and Gas Pipes. and the 
Remedy.” 

A course of six illustrated lectures on The 
Applications of Electricity in the Arts and Sciences.“ 
Prof. William A. Anthony, Ph.D.. of New York, 
has been invited to give the lectures on successive 
Monday evenings, beginning in November. The 
course will be given in the lecture room of the 
Edison Electric Illuminating Company, 360 Pearl 
street, where excellent facilities for illustrating lec- 
tures are provided. 

Meetings for the reading and discussion of papers 
on special subjects will be held alternately with the 
regular monthly meetings of the department. A 
library and reading room in which will be kept the 
leading books and periodicals on electricity will be 
accessible to members on the evenings of meetings 
and lectures, at 174 Montague street. 


The Montreal Convention. 


As announced last week, a special train will leave 
New York over the New York Central Railroad on 
the evening of October 14, arriving in Montreal Tues- 
day A. M. 

The eastern Pennsylvania delegation are arranging 
for a day ride, and expect to leave New York on 
Sunday morning, October 13, arriving in Montreal at 
9:50 P. M. on that day. They will have two or three 
special cars, and also go over the New York Central 
to Albany, and from that point over the Delaware 
and Hudson Railroad to Montreal. 

This latter isa charming route, the road skirting 
the western shore of Lake Champlain for almost its 
entire length. The view eastward, taking in the 
mountains of Vermont in the distance, is almost un- 
surpassed, and is at its best at this season. 

New Yorkers who wish to join the Philadelphia 
party here can no doubt make arrangements through 
Mr. C. A. Bragg or Mr. John Brill of Philadelphia. 


The N. E. L. A. Exhibit. 


Some of the gentlemen interested in holding an 
exhibition of electrical apparatus in conjunction 
with the next annual meeting of the N. E. L. A. 
have held a preliminary conference, and will soon 
submit a proposition to the committee of the Associa- 
tion appointed for the purpose. 

The plan is to run a four weeks’ show, making it 
the most complete exhibit of the kind ever under 
taken. 

The opportunities are large, and if properly man- 
aged the affair ought to be a grand success. 


New York State Street Railway Association. 


The annual meeting of the above association was 
held at Albany on Tuesday, the 17th. The meeting 
was a lively one and the business subjects before the 
Convention received sharp attention. The question 
of admitting supply men was again settled in the 
negative. 

The report of the Treasurer showed the following 
condition of the treasury for the year : 


Reil oectrediotanw: $7,286.57 
Expenses . 6,299. 76 
Bal ano ccsscceacs $986.81 


The following papers were offered : 
Are We Laying Too Many Miles of Track to 
Reach a Few People?’’ by Mr. W. W. Cole, of El- 


mira. | 

“ Economical Equipment and Operation of Power 
House, by Mr. H. S. Newton, of Syracuse. 

“Isa Freight or Mail Service Profitable or Un- 
profitable on Street Railways?’’ by Mr. Benjamin 
Norton, of Newburg. 

„Car Heating by Electricity,“ by Mr. J. F. Me- 
Elroy, of Albany. 

„General Track Construction,“ by Mr. C. Loomis 
Allen, of Syracuse. 

„Signals on Electric Railroads,” by Mr. J. H. 
Barnard, of New York. 

The following officers were elected for the ensuing 
year: 

President, G. Tracy Rogers, Binghamton; First 
Vice-President, W. W. Cole, Elmira ; Second Vice- 
President, John H. Moffitt, Syracuse ; Secretary and 
Treasurer, Benjamin Frick, Brooklyn. Executive 
Committee: H. H. Vreeland, New York ; John W. 
McNamara, Albany ; Henry M. Watson, Buffalo. 

The Association will next meet at Binghamton on 
the second Tuesday in September, 1896. 


Those Present. 
Allen, C. L., Civ. Eng., Syracuse St. Ry. Co., Syracuse. 
Charles J. Bissell, Counsel Rochester Ry. Co., Rochester. 
Cahoon, J. B., Supt. Elmira and Horseheads Ry. Co., 
Elmira. 


Cole, W. W, Supt. Elmira St. Ry. Co., Elmira. 

Clark, J. P. E., Gen. Man'r Binghamton St. Ry. Co., 
Binghamin. 

le 


sminshaw, Charles, Pres. Troy City Ry. Co., Troy. 

Cooper, H. 8., Supt. Schenectady St.Ry. Co., Schenectady. 

Crouse, J. B., Crouse-Tremaine Carbon Co., Fostoria, O. 

Frick, Benj., Sec. and Treas. Atlantic Ave. R. R. Co., 
Brooklyn. 

Havens, Wm. E., Supt. Fishkill St. Ry. Co., Fishkill. 

McKeever, R. T., Supt. Johnstown St. Ry. Co., Johns- 
town. 

McNamara, John W., Treas. Albany Ry., Albany. 

Meiklehan, T. M. R., Supt. B., . C. & 8. Ry. Co., 
Brooklyn. 

Morgan, Godfrey, Man'r Amsterdam St. Ry., Amsterdam. 

Norton, Benj, Pres. Newburg Ry. Co., Newburg. 

Newton, H. 3., Elec. Eng. Syracuse St. Ry., Syracuse. 

Rogers, G. Tracy, Pres. Binghamton St. Ry. Co., Bing- 
hamton. 

Rusling, F. O., Supt. Buffalo By. Co., Buffalo. 

Smith, Gharles H., Supt. Troy City Ry., Troy. 

Stedman, J. H., Transfer Dept., Rochester Ry. Co., Roch- 
ester. 

Story, C. B., Sec. Hoosick Falls St. Ry. Co., Hoosick 


8. . 
Vickers, Albert, Electrician Syracuse Con. St. Ry. Co., 
Syracuse. 
Wardwell, John S., Pres. Rome City St. Ry. Co., Rome. 
Allison, Giles C., St. Louis ster Co., St. Louis. 
rnard, J. H., Interior 1 one Co., New York. 
rrett, Charles E., Hale & Kilburn Mfg. Co., Philadel- 


hia. 
Everts, Frank L., Supt. Utica & Mohawk Ry. Co., Utica. 
Brady, Paul T., Westinghouse Co., Syracuse. 
Cockey, Marston R., Roebling Sons’ Co., New York. 
Delaney, Wm. H., New York. 
Dutton, W. S., Doerner & Dutton, Cleveland. 
Estep, F. A., Nuttall Co., Allegheny. 
Evans, H. C., Johnson Co., New York. 
Everts, D. T., Simplex Co., New York. 
Ewing, Geo. C.. Electrical Specialties, Boston. 
Fowler, F. H., Bemis Car Box Co., p ngne, 
Ham, W. F., Johnson Co., New York. 
Hanna, J. A., McGuire Car Truck, New York. 
Issertel, H. G., H. W. Johns Co., New York. 
Lawless, E. J., American Car Co., St. Louis. 
Long, E. G., Peckham Motor Truck and Wheel Co., New 
York. 
MacDuffie, R. L., Taunton Loco. Mfg. Co., Taunton. 
McElroy, J. F., Cons. Car. Heating Co., Albany. 
Medbery, H. J., Overhead Equipment, Mechanicville. 
Mercur, k. J., New York Car Wheel Co., Buffalo. 
Morse, George C., Rochester Car Wheel Co., Rochester. 
Newkirk, H. R., Hoefgen, Moxham & Co., New York. 
Ostrom, John F., Pennsylvania Steel Co., Philadelphia. 
Packer, E., St. Louis Register Co., New York. 
Pugh, D. W. Stephenson Co., New York. 
Pugh, John 8., Stephenson Co., New York. 
Robert Louis E., Johnson Co., New Vork. 
Rose, R. M., Hughes Register Co., New Vork. 
Russell, F. D., Rochester Car Wheel Co., Rochester. 
Sharpe, D. W., Newark, N. J. 
Silver, Wm. S., Graduated Car r New York. 
Vosburgh, A. C., New Process Raw Hide Co., Syracuse. 
Wallace, J. E., Smith & Wallace, Boston. 
Wardwell, F. S., Electric Ry. Construction, Danbury. 
Wardwell, V. P., Electric Ry. Construction, Danbury. 
Washburne, Wm. A., Cambria Iron Co., New York. 
Wood, Charles N., Nuttall Co., Boston. 
Yates, F. A., Trendley Brake Co., St. Louis. 
Haskell, George, J. G. Brill Car Co., Philadelphia. 
rd, W. K., The Car, New York. 
Crossman, T. E., Official Stenographer, Brooklyn. 
Dickerson, J. W., Electric Railway Gazette, New York. 
Goddard, Stephen H., Electrical Reriew, New York. 
Greene, B. E, ELECTRICITY, New York. 
Hunt, W. T., Hlectricul Age, New York. 
Marvin, T. C., Electrical Engineer, New York. 
McGraw, J. H., Street Ratlway Journal, New York. 
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British Association. 


(From our Special London Correspondent.) 
The President’s Address. 


Sir Douglas Galton, K. C. B., D. C. L., F. R. S., 
delivered his presidential address on Wednesday 
evening, September 11. The president’s address is 
always, of course, a general dilation upon the thou- 
sand and one questions of interest to the scientific 
mind. 

Sir Douglas devoted his address to a brief history of 
all branches of scientific effort since the formation of 
the Association in September, 1831, denoting the 
various discoveries and advances of consequence 
which these sixty-five years have brought forth. The 
president divided. his delivery into a number of 
sections—geological and geographical, chemical, as- 
tronomical and physical; meteorology, biology ; 
engineering; smoke abatement; mechanical engi- 
neering, and a number of general points of interest to 
the Association. 


Velocity of Light in Rarefied Gases Through 
Which an Electrical Discharge is Passing, 
by Edwin Edser and S. G. Starling. 


Lord Rayleigh bas published the result of a re- 
search relative to the velocity of light in an electro- 
lyte through which there passed an electric current. 
Dilute sulphuric acid was used, and the conclusion 
reached was that the velocity was unaffected by the 
passage of the current. 

It seemed to us worth while to perform a similar 
experiment to the above, substituting a rarefied 
gas for the electrolyte. The conditions are somewhat 
different, for though it has been shown by Prof. J. 
J. Thomson that the ordinary stratified discharge 
can be assimilated to a current passing through an 
electrolyte by considering each stratification to cor- 
respond to a Grotthus chain, yet there is left still 
outstanding the phenomenon known as the cathode 
rays. Prof. J. J. Thomson considers these rays to 
consist of a number of atoms, each carrying its tubes 
of force, and moving with a velocity comparable with 
2 X 10 cm. per second. If these tubes of force con- 
sist of or comprise a number of vortex filaments of 
the ether, we might reasonably hope to detect some 
difference in the velocity of the light according as it 
moves with or against this ether current. 

The method used by us is essentially that em- 
ployed by Prof. Michelson in re-performing Fizeau’s 
experiment, two vacuum tubes with plane glass ends 
being substituted for the tubes, through which, in 
his experiment, water was caused to flow. A dis- 
charge was produced in these tubes by a Ruhmkorf 
coil and the interference bands were carefully ob- 
served. No alteration could be detected on the dis- 
charge being reversed. The experiment was re- 
peated at various pressures (determined by the Me- 
Leod gauge) with the same result. 

We wish this communication to be considered as 
only preliminary, as these negative results might be 
due to the intermittence of the discharge, the cur- 
rent only flowing for an inappreciable period a few 
times a second. It might therefore be possible with 
a continuous current to obtain a positive result. 


Modern Applications of Electricity to Trac- 
tion Purposes, by Mr. Philip Dawson. 


Mr. Philip Dawson read a very lengthy paper, 
which was accompanied by some very elaborate table 
matter, detailing the lines now in operation in Eu- 
rope and those in other parts of the world by Euro- 
pean constructors. He sketched first the progress 
made during the past decade, dealing with the intro- 
duction of the underrunning trolley and earth re- 
turn; the adoption of electrical motive power by the 
West End Street Railway of Boston, U.S. A., in 
1888; the rapid increase in mileage and equipment in 

he United States; and reference to the first prom- 
inently successful line in Europe at Halle, Germany, 
in 1891. This was followed by a statement of the 
present European traction systems now under con- 


tract. After dealing with the especial adaptability 
of electric traction to tramways and light railways, 
and describing the three methods of electrical power 
transmission employed, and stating the objections 
raised to the overhead wire system compared with 
its compensating advantages, he dwelt at length upon 
the parts of an electric tramway installation, de- 
noting the latest machinery, apparatus and methods 
of construction. He concluded his paper with 
further particulars regarding notable existing instal- 
lations, and dilated upon the application of elec- 
tricity to railway service with special reference to 
certain lines in England and America; also spoke of 
the economic results already obtained by, and the 
probable extension and development of, electric trac- 
tion in the near future. 


Deodorizing Sewage by the Hermite Electrical 
Process, by J. Napier, F.C. S. 


This process consists of passing an electric current 
obtained from a dynamo through sea water or a dilu- 
tion containing magnesium and sodium chlorides, 
whereby a portion of the chlorides is converted into 
hypochlorite, a substance which disinfects, deodor- 
izes and bleaches similar to the active ingredient of 
bleaching powder, viz., calcium hypochlorite. This 
solution is called the electrolized or hermite ” so- 
lution, and may contain from half to one gramme of 
active chlorine per liter. The author gives a brief 
history of the sewering at Ipswich during the last 
twenty years, showing the present system. The 
deodorizing effects of the electrolized (hermite) solu- 
tion on sewage are dealt with, and the results of trials 
made in August and September, 1894, and June, 
July and August, 1895, are given. 


An improved Portable Photometer. 


BY W. H. PREECE AND A. P. TROTTER. 


When light falls, upon a surface that surface is 
said to be illuminated. The illumination depends 
simply upon the light falling upon the surface, and 
has nothing to do with the reflecting power of the 
surface, just as rainfall is independent of the nature 
of the soil. Asa rain gauge receives the full amount 
of rain when it is placed horizontally (disregarding 
wind), and receives less when it is tilted, so a sur- 
face is fully illuminated when it faces the source of 
light, and is less fully illuminated when the light 
falls upon it at an angle. The proportion between 
the full rainfall or illumination and the measured 
rainfall or illumination varies as the cosine of the 
angle of incidence of the rain or of the light. This 
angle is 0° and the cosine is 1 when the rain gauge 
is placed horizontally or when the light falls per- 
pendicularly upon the surface. 

It would perhaps be unnecessary to call attention 
to these very elementary matters were it not that 
difference between the photometry of illumination 
and the ordinary photometry of candle-power is 
often confused. 

The lighting of streets and of buildings may be 
specified by the maximum and minimum illumina- 
tion. The primary purpose of an illumination 
photometer is to measure the resulting illumination 
produced by any arrangement of lamps, irrespective 
of their number, their height, or of their candle- 
power. Illumination photometers containing sub- 
standards of light have been designed by Prof. 
Weber,“ Prof. Mascart, f and others. One of us 
described an illumination photometer before the 
Royal Society in 1883.{ This consisted of a box 
blackened within. Over the end was stretched a 
Bunsen screen of paper, on the middle of which was 
a grease spot. At a distance of twelve inches was 
another screen, of drawing paper. The grease spot 
was so screened that no light fell upon it except 
that which was reflected from the drawing paper 
screen. At the end of the box opposite the Bunsen 
screen was an eyepiece, consisting of a plain tube, 
within the box a small glow lamp was fixed, and in 
order to make a measurement of the illumination of 
the drawing paper screen, the current through the 
lamp was varied through a rheostat until the grease 
spot was invisible. The readings were recorded in 
luces, a lux being suggested by one of us at the Paris 
Electrical Congress, 189, || as the name for the illu- 


„ Hue rote chi, Zeitschrift, 1884, p. 166. La Lumiere Elec- 
trique, Vol. XIL, p. 468. T TEER, 

+ Bulletin de la Soc. Inst, des “lectriciens, 1888, p. 103. 

t Proceedings Royal Society, Vol. XXXV., p. 39, 1883, and 
Proceedings Inst. C.E.. y ol. CX., p. 98. 

The Electrician, Vol. XXIII., p. 478. 


mination due to a carcel lamp at 1 meter, and equiv- 
alent to a British standard candle at 1.058 feet. 
The only defect of this photometer was the yellowish 
and reddish color of the lamp when dimmed for low 
readings. 
In 1884 we designed a portable photometer,* in 
which the lamp could be moved towards or with- 
drawn fronr the Bunsen screen, and a mechanism was 
provided by which, when a pointer moved a certain 
distance over a uniformly divided ale the displace- 
ment of the lamp was as the square of that distance. 
The Bunsen spot was viewed by Rudorff mirrors, in the 
usual way. This instrument worked well, but the 
range was small and could not be easily increased. 
The lamp would have to be moved to a very con- 
siderable distance from the screen for measuring the 
feeble illuminations met with in street lighting. 
Eight years later. one of us experimented with 
modifications of this instrument. and found that in 
ordinary street lighting the illumination is often only 
equal to that due to one candle at 14 feet distance. 
A large number of different methods of reducing the 
light were tried. Many combinations of lenses. the 
eclipsing device used in dissolving views, photograph- 
ically shaded glass screens and other devices were 
used, and, finally, a white reflecting screen was in- 
clined at different angles to asmall electric lamp. 
and on this principle a photometer was constructed 
in February, 1892. It was found that the Bunsen 
screen could be replaced with advantage by a simple 
white cardboard diaphragm pierced with one or more 
holes. The illumination of this diaphragm, gener- 
ally in a horizontal position, was the illumination 
to be measured. Below this was the reflecting screen. 
enclosed in a box about 2 feet x 6 inches x 5 inches, 
with a pair of small glow lamps and a secondary bat- 
tery. The screen could be inclined towards the glow 


FIG. 1. 


lamps by means of a chain wound up on acam 
mounted on a spindle, the cam being formed so as to 
give an open scale. A hand or pointer indicated 
readings on a dial. Many measurements and a num- 
ber of photometrical surveys of different streets and 
public buildings in London were made in 1892, and 
are recorded by means of plans with isophotal coun- 
tour lines and otherwise.{ 

During the present year an improved form of this 
photometer has been constructed. The chain and 
cam, which allowed the instrument to be used only 
in a horizontal position, have been replaced by a 
system of levers. The object of these levers is to 
give an open scale. If the motion of the pointer were 
proportional to the angular movement of the ereen. 
the scale would be approximately a scale of cosines. 
The instrument is shown in Fig 1, with the lid open, 
and the front let down. It measures 1 foot 31 inches 
by 5 inches by 9} inches high (400 mm. x 140 mm. 
x 242 mm.). On the end to the left there is a red 
glass window, and immediately within are two 12- 
volt lamps (one of which is shown in Fig. 2), one of 
about 1 candle power, and the other of 2 candle 
power. It can be seen through the window if either 
or both of the lamps are alight. The lamps are held 
in special lamp-holders, capable of adjustment as to 
height by clamping screws. These clamping screws 
and the base of one of the lamp-holders are shown in 
Fig. 1. A switch on the top of the instrument 
enables either or both of the lamps to be turned on 
or off. At the other end of the box the reflecting 
screen is hung. The middle of the screen is about 11 
inches (28 cm.) from the lamps. It is shown in Fig. 
1 in its lowest position. In Fig. 2 the screen ami 
one of the levers, together with one of the rollers on 
which the screen rests, and the handle by which it 
is moved, are shown with the screen in its highest 
position by full lines and in its lowest position by 
dotted lines. In its highest position the filaments of 
the lamps are a little below the plane of the screen. 
No direct light from the lamps reaches the screen. 
and it is only faintly illuminated to about ,',th af 
one candle at a foot, by stray light, which is excluded 
as much as possible. 

The diaphragm is placed horizontally immediately 
above the hinged screen. Three small star-shaped 
holes are cut in and through them, the illuminated 
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reflecting screen can be seen. A handle carrying a 
ointer, moving over a graduated scale, controls the 
inclination of the screen by means of the levers and 
links. A guide attached to the back of the screen 
(shown in Fig. 2) allows the instrument to be turned 
on its side without interfering with the working. 
In order to take a measurement, one or both of the 
lamps are turned on, and the handle is moved until 
the screen seen through the holes in the diaphragm 
matches the diaphragm in brightness. If the color of 
the light outside is about the same as that of the lamps, 
the middle hole may be made to disappear. The 
observer should stand approximately in the vertical 
plane passing through the three holes, so that he may 
see that part of the screen through them which lies 
immediately beneath them. 

Various substances have been tried for the dia- 
phragm and screen. Thin metal pajuted with a 
whitewash made of magnesia and isinglass is perhaps 
the best. The diffused reflection practically follows 
Lambert’s cosine law, but the material is easily 
soiled and cannot be cleaned. Bristol board from 


FIG. 2. 


which the glaze has been removed by a damp cloth, 
closely follows the cosine law within the angular range 
required in this case. It is important that there 
should be no glaze on the surface of the hinged 
screen, since the inclination of the lamp to the screen 
and of the screen to the eye for maximum illumina- 
tion, is about 45°. But as the scale is graduated by 
experiment, a slight departure from the cosine law 
does not matter. On the other hand, it is of greater 
importance that the screen should be very smooth 
and flat. Under very feeble illuminations the light 
from the small lamp, making an angle of incidence 
very nearly 90°, minute irregularities are easily seen, 
and make accurate readings difficult. For ordinary 
street lighting and for general industrial photometry, 
a slight departure from the cosine law on the part of 
the diaphragm is of no practical consequence so long 
as there is no perceptible glaze, for it is always 
observed nearly vertically and never at a large angle. 


( To be continued. ) 


THE PROPOSED MAGNETIC UNITS.“—II. 


University College, Liverpool, Jan. 15, 1895. 

Dear Professor Lodge: In reference to the sizes of 
the magnetic units proposed by you, I find that the 
weber 10°C.G.S. would only be used in fractions. 
The largest dynamo that I know of has a magnetic 
flux, or, a8 you propose to call it. an induction of 0°5 
weber. From this the value will go down to about 
0°01 in small motors. These figures are, however, by 
no means inconvenient. 

Transformers will be rather smaller. In these the 
weber-turn is a convenient size and an interesting 
quantity, as it is given by } of the mean volts per cycle, 


or, more accurately expressed, mean volts per unit fre- 


quency - 4. Its numerical value will lie between, 
say, J and 50. according to the volts and the fre- 
quency; but it gives no indication of the size of the 
transformer. 

The henry 10° C.G.S. is also large. The induc- 
tance of choking coils would in general be fractions of 
a henry. The inductance of the winding of a trans- 
former has no very important meaning, but it has a 
convenient size. Measuring it as mean volis per unit 
Srequency — four times the open circuit current in am- 
peres, the inductance of the primary coil on a 2 H.P. 
closed magnetic circuit 1,000-volt transformer would 
be about 40 henrys. 

The inductance of pairs of cables would run from 
100 to 1,000 microhenrys per kilometer, but the 
value would vary with the arrangement. 

The induction per unit area is good; having a value 
in practical work from 1,000 to 20 000 C.G.S. units. 
it is given by 10 to 200 microwebers per sq. cm. 

Gaussage would be about 50 in small transformers, 
up to 40,000 in Jarge dynamos. The latter could be 
conveniently reckoned in kilogausses. To make the 
gauss = 1 ampere-turn appears to have great advan- 
tages in practice and connects it directly with its 
usual source. 

The idea of permeance is very useful, and the iden- 
tification of its dimensions with those of inductance 
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is neat. But I think it is liable to cause confusion, 
for the permeance of the core of a coil will be a dif- 
ferent number of henrys from the inductance of its 
wire. Moreover, the argument as to identical dimen 
sions might equally be applied to the case of amperes 
and gausses. I would therefore have a new unit 
strictly connected with the henry, so that inductance 
= n? X permeance in a coil of n turns. | 

As to the units of permeance: with the above mean- 
ings of gauss and weber the permeance of a circuit 
would be 47 u A/10/, as you point out, instead of x 
A/I. I suggest a change in the method of reckoning, 
namely, still to retain the value of the permeance as 
webers 8 webers persq. em. 
gausses and permeability as gausses per cm. 
giving up the convention of unit permeability of space, 
and giving it the value 1.2566 X 10 unit of perme- 
ance for a unit cube. In this way both the trouble- 
some 10 and 47/10 are dealt within an easily in- 
telligible way. To avoid the high power of 10 it 
may be measured in micro-units of permeance. so that 
permeability of space and air = 0.012566 micro-unit 
of permeance fora unit cube, and permeability of soft 
iron = up to 25 micro-units for a unit cube. Thus 
we have permeance = A / l. where u is to be ob- 
tained from tables of its value. which can easily be 
altered to this method. Inductance then becomes 
weber-turns , 

amperes ` gausses Permeance. 

[Of course your phrase weber-turns per ampere 
means the same as the above webers — amperes and 
does not necessarily mean the weber-turns caused by 
one ampere. | 

It may be objected that the C.G.S. units of strength 
of field unit magnetic pole and intensity of mag- 
netization do not bear any simple relation to these 
practical units. This is chiefly important in the 
use of the magneto-metric measurement of iron. and 
in the measurement of the mechanical form of at- 
traction hetween two magnetic surfaces in contact. 
But the expressions are not in reality much compli- 
cated; e.g., present C.G.S. unit of intensity of mag- 
netization is given by 4x I= (-.) H. where 4 = 
permeability of space = 1 and H = C.G.S. unit of 
magnetic force. This becomes 4x I = (/-) H’ 
10°, where H’ is the gauss-gradient in the magnetic 
substance. and x’, = 0.012566 micro-unit of perme- 
ance for a cubic centimeter. 

As the single magnetic pole is unchanged, the force 
on it will be = strength of pole X gauss-gradient X 
1°2566; but as this is not a calculation of frequent oc- 
currence except in magnetic surveys, the complica- 
tion will not be serious. Other magnetic relation- 
ships are almost entirely of academic interest only, 
and would be carried out in C.G.S. units. Also the 
transition would present no difficulties to people 
with a little scientific knowledge. 

Iam of opinion also that as the legal volt has no 
direct connection with induction and velocity of mo- 


therein 


tion. it is not necessary to define the practical units 


as they are defmed absolutely. That is, ohm and 
ampere are the starting points, volt is obtained from 
them, weber from volt. gauss from ampere perme- 
ance unit from weber and gauss. henry from weber 
and ampere or from permeance. and so on. This is 
much more easily explained to practical and un- 
scientific men than the absolute derivations are, and 
it is the order in which they learn them. 
truly, FRANCIS G. BAILY. 


APPENDIX II. 


Another subject for discussion is whether L had 
better not be defined as d N/ dC; with permeability 
as u = dB/ d H to correspond. 

This would make the three equations of page 7 
stand thus: 


(1) N= f Lac, 
(2) ESL E, 
(3) WS CN. 


A letter just received from Mr. Heaviside indicates 
that he would probably favor this course, and there 
is evidently much to be said for it. I need hardly 
add that he contemns my temporizing method of 
dealing with the 47 nuisance. O. J. L. 

January 30, 1895. 


According to the proposal of the Chicago Chamber 
of Delegates, the quantity which we call ind uo- 
tance and which is to be expressed in henrys’? is 
defined by the equation E = L (dC) /(dt) for self- 
induction, or E =M (d C)/ (dt) for mutual induc- 
tion, both being comprehended in one definition, the 
inductance L or M being calculated by dividing E in 
volts by (d C) / (d t) in amperes per second. This im- 

lies that L or M is not to be defined as N /C, but as 
d N)/ (d C). are 

I think names are desirable both for N/C and for 

(dN)/(dC). I would suggest that the former be 
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called the total inductance ” and the latter the 
differential inductance.” The distinction would be 
somewhat analogous to the distinction between the 
‘mean specific heat from 0° ta f“ and the true 
specific heat at 1°.” Both total and differential in- 
ductance should be expressed in ‘‘ henrys,’’ for they 
are quantities of the same kind and when there is no 
iron, ete., in the field they are equal. ; 

I think that the above mode of definition, involv- 
ing as it does no magnitudes except current and time, 
is more readily comprehended than Dr. Lodge’s pro- 
posed definition, in which the magnitudes involved 
are current, flux of induction, and the number of 
convolutions of the coil through which the flux 
passes. In the definition proposed by the Chicago 
Delegates, the consideration of the number of convo- 
lutions does not enter. 

For a circuit or two circuits not having iron, ete., 
in the field, we may define inductance (in henrys) as 
the E.M.F. (in volts) due to variation of current at 
unit rate (one ampere per second). When the field 
is modified by the presence of magnetic material, the 
above will be the definition of ‘‘ differential induc- 
tance.” 

The total inductance ” for any specified strength 
of current will be the mean value of differential in- 
ductance for equal increments of current from zero 
up to the specified strength. 

I would suggest similar nomenclature in the case 
of permeability; (d B)/ (d H) should be called dif- 
ferential permeability, and B/ H total permeability. 
In some respects ‘‘ mean ” or ‘‘average’’ would be a 
more correct designation than ‘‘total’’; but these 
words would be liable to be misunderstood as refer- 
ring to an average taken over the different parts of 
the body or circuit. Total’’ is to be nnderstood as 
standing for calculated on totals.” 

As regards the magnitude of the unit of inductance, | 
while I agree with Mr. Heaviside and Dr. Lodge that 
the unit pole ought to have been so defined that the 
mutual force between two poles is equal to their prod- 
uct divided by the surface of a sphere whose radius 
is their distance, a definition which would have made 
the line-integral of H due to a current C equal to C 
itself instead of to dz C, I deprecate a mixing up of 
the two systems. So long as we employ our present 
unit of intensity of magnetic field, which results from 
our present definition of the unit pole, we cannot con- 
sistently reckon the line-integral as equal to the 
ampere-turns. It must be reckoned as 47 times the 
ampere-turns, and the flux N must be reckoned as 
4 u times the ampere-turns. The practical incon- 
venience of retaining the factor 47 cannot be consid- 
erable, for it is as easy to tabulate the values of 4x u 
as the values of z. 

Next as regards permeance.’’ I do not think it 
can conveniently be reckoned in henrys. I would 
rather reckon it in ‘‘ webers per ampere-turn,’’ which 
would be written web. per aniptu.’’; and there can 
be no possible doubt as to the meaning intended 
when once we have fixed the magnitude of the 
„weber.“ There seems to be no difference of opinion 
as to what this magnitude should be. It is fixed by 
the relation E = (d N)/ (dt), E being in volts, N in 
webers and ¢ in seconds. This is in accordance with 
Dr. Lodge’s proposal, but Dr. Lodge has not ex- 
plicitly recommended any name for the physical 
quantity which is measured in webers. Shall we 
call it webernge ? It greatly needs a name; for 
"induction ’’ may mean B instead of the surface in- 
tegral of B, besides having many other meanings. 

When permeance varies according to the strength 
of current, I would distinguish between total per- 
meance’? N/(n C) and ‘‘ differential permeance“ 
1aN, 
nd G ' 

As regards ‘‘ gaussage’’ and gauss fall, I think 
the names will be convenient in the senses proposed 
by Dr. Lodge; but I cannot agree with his selection 
of a unit of measurement. The present definition of 
the unit pole (on which the present unit current is 
based ) requires us to equate the line-integral in ques- 
tion to 4x n C. To be consistent we must reckon 
% gaussage as equal to 4x times the number of 
amptus. Dr. Lodge’s proposal is to reckon C not in 
amperes but in C.G.S. units, thus introducing, as it 
appears to me, an awkward breach of continuity. 

J. D. EVERETT. 
( To be continued.) 


The Electrical Device for Killing Weeds. 


A correspondent ( E. V.) wishes to know if the elec- 
trical weed-killing device described in ELECTRICITY, 
May 15, is patented, and if so, who holds the patent 
and where is the machine manufactured. Our de- 
scription was based on a floating paragraph in a West- 
ern paper. If we are not mistaken, the Illinois Cen- 
tral Railroad experimented satisfactorily with some 
such device. 
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GENERAL ELECTRIC’S FINANCING POLICY. 


Northwest General Electric—The Scheme, the Companies Fi- 
nanced, the Facts and Figures from the Official Record 


H W BONDS ARE MANUFACTURED FOR NEW ENGLAND INVESTORS. 


CHAPTER XII. 


The Faribault Plant. 


The establishment of an electric lighting plant at 
Faribault. Minn., was one of the earlier operations of 
the Northwest Construction Company before the 
name of that company was changed to the Northwest 
Thomson-Houston Company. 

The town of Faribault is situated in Rice county, 
and had in 1890 a population of 6,520. It has no 
special advantages over any other town of similar size 
in that section. The extent of the business done 
there may be fairly judged from the number of banks 
it has and their capital, which is as follows: 


Capital. 
Citizens’ National. e e $80,000 
First National. eee n eee ece tees e 
Security Bank 3 ean ea Meee RS 50, 
Total capital oo... cece . $180,000 


This was the town chosen by Mr. E. R. Gilman and 
Mr. C. A. Coffin for the establishment of an electric 
light plant in 1887, and for one of their earliest stock 
and bond operations in partnership. No local capital 
was interested, and the entire scheme, as at Mitchell, 
was carried through by the Northwest Company, or 


{copy}. 


Number Seventy-Four (74). as 
Au ordinance relating to electric lights. l 
The Common Council of the city of Faribault do ordain : 
Section 1. E. R. Gilman or his assigns shall have for the 
‘riod of ten years (10) years from and after the passage of 
this ordinance, the exclusive right and privilege of erect- 
ingand maintaining in and niong, the public streets, high- 
ways, alleys and squares of ssid city, in such manner and 
at such places as the Common Council of said city shall 
sanction and approve, the necessary poles, towers, wires 
and other conductors for supplying said city and its in- 
habitants with clectric lights, l , 
Provided that the said E. R. Gilman and his assigns shall 
have his or their works and apparatus in operation ready 
to supply said lights within one hundred (100) days from 
the passage of this ordinance, and 3 
Provided further that the mid E R. Gilman and his as- 
signs shall keep said works in operation contin uously, sup- 
plying mid lights for and during the aforesaid full term of 
ten (10) years, except in case of accident to mid works, in 
which case the same shall forthwith be put in full operation 
with all due diligence by the said E. R. Gilman or his as- 
si and ; . : 
Provided further that the said E. R. Gilman and his as- 
signs shall, at all times during the aforesaid term of ten (10) 
years, furnish said lights to said city and its inhabitants at 
reasonable rates, regard being had to the price at which 
electric light of the same quality is or may hereafter be 
furnished in other cities under similar circumstances, and 
shall at all times during said term furnish said lights for 
the public lighting of snid city, if requested by the city, ata 
rate not to exceed fifty (50c.) cents for each are light for the 
whole of each night, and f 
Provided further that the said E. R. Gilman or his as- 
signs shall, during said term, use upon and introduce into 
sald works and apparatus all devices, inventions and im- 
rovements which the Thomson-Houston Electric Light 
Jompany now controls or uses elsewhere or which the said 
company, its assigns or successors in interest in such de- 
vices, inventions or improvements, may hereafter, during 
said term, control or use. as soon as the said company con- 
trols or uses them elsewhere, and shall, during said term, 
operate said works as efficiently and furnish as good quality 
of light as the said Thomson-Houston Electric Company, its 
assigns or successors aforesaid, shall elsewhere, during said 
term, operate and furnish, and ; 
Provided further that neither said E. R. Gilman or his 
assigns shall, at any time or in any manner, unnecessarily 
obstruct, impair or injure any of said streets, highways, 
alleys or squares, and that they shall immediately, after 
erecting their said poles, towers, wires and other conduct- 
ors, or In making any extensions, repairs or improvements 
thereon, restore such streets, highways, alleys and squares 
to as good condition as the same were previously in, and 
shall so erect, manage and operate his or their said works, 
poles, towers and other apparatus as not to interfere with 
any rights or privileges heretofore granted by the Common 
Council of said city to any other individual, co-partnership 
or corporation and shall, during all said term, have an 
authorized nt in said city upon whom summons and 
process may be served, and shall be liable and respond for 
all damages caused or done by said E. R. Gilman and hig 
assigns, and his and their agents and employees in con- 
structing, repairing, extending, improving or operating any 
of his or their said works, poles, towers or other apparatus, 
or resulting therefrom, and shall save the said city harmless 
from all such damayes and liabilities, and 
Provided further that the ssid E. R. Gilman and his as- 


signe shall 
contract wh 


pl 


in all things, keep and perform cach and every 
nich he or they may hereafter enter into for sup- 
ng said city with said lights, and 

rovided further that the said E. R. Gilman and his as- 


signs shall extend their lines to and furnish electric light 
at such points within the limits of said city as the Com- 
mon Council may direct, whenever there is a demand for 


not less than an average of six (6) arc lights per mile of 


wire. 

Section 2. The construction of said works, poles, towers 
and other apparatus in said city by the said K. R. Gilmau 
or his assigns, shall be an acceptance of this ordinance and 
of all the conditions and provisions herein contained. If 
the said E. R. Gilman and his assigns shall fail to fully 
keep, perform and comply with all and singular the pro- 
Visions and conditions herein before contained, the rights 
and privileges hereby granted shall thereby determine and 
lapse forthwith without any act to be done by the said city. 

Section 3. Ordinance No. 59, entitled“ An Ordinance Re- 
lating to Electric Light.“ passed March 3d, 1885, and 

Ordinance No. 65, with the same title passed March 8th, 
1886, and 

Ordinance No. 68, with the same title, passed March 3d, 
1887, are hereby repealed, 

Section 4. This ordinance- shall take effect and be in force 
from and after its publication. 

Passed July 26th, A. D. 1787. 

A. H. HATCH, 
Acting Prest. Com. Council. 

Attested : 

A. A. MURPHY, Deputy City Recorder. 
Approved July 28th, A.D. 1887. 
A. H. HATCH, Acting Mayor. 

I hereby certify that the foregoing is a true copy of the 
ordinance now of record in my office; that I have carefully 
compared the same and believe the same to be correct. 

wun my hand and official seal this 20th day of July, 
A.D 1889. 


Article Fifth—The names and residence of the persons 
forming said corporation are C. A. Daigh, residing in & 
Paul, Minnesota; H. W. Turner, residing in St. Paul, Min- 
nesota, and W. R. Tayloe, residing in St. Paul, Minnesota. 

Article Sixth—The government of this corporation and 
the management of its affairs shall be vested in a Board af 
Three (3) Directors, to be chosen by the stockholders at the 
annual meeting, and such Directors shal) hold office until 
their successors are elected and qualified. The Directors 
from their own number shall select a President, Vice Pres- 
dent, General Manager, Secretary and Treasurer, and any 
three offices may be held by the same person. 

Article Seventh—The names of the first Board of Di- 
rectors are as follows: C. A. Daigh, residing in St. Paul, 
Minnesota; H. W. Turner, residing in St. Paul, Minnesota, 
and W. R. Tayloe, residing in St. Paul, Minnesota. . 

In witness whereof we have hereunto set our hands and 
seals this l4th day of December, 1888. 

C. A. DAIGH. Seal 
H. W. TURNER. [Seal 
W. R. TAYIOE. [Seal 
Signed and sealed in presence of 
M. R. J 8. 
HAYDN S. COLE. 
State of Minnesota, County of Ramsey, ss. 

Be it known that on this lith of December, A. D. 1888, be 
fore me, a Notary Public, duly commissioned in and for 
said Raisey County, personally came C. A. Daigh, H. W. 
Turnerand W. R. Tay oe, to me personally known to be 
the identical persons who signed and sealed the foregoing 
articles of incorporation, and each then and there severall 
acknowledged that he signed and sealed said articles as his 
free act and deed. : i 

Witness my hand and official seal. : 

W. G. DE CELLE, Notary Public, 

[Notarial seal] - Ramsey County, Minnesota. 

Office of Register of Deeds, Rice County, Minn. 

This instrument was filed for record the 19th vof 
cember, A. D. 1888, at the hour of 11 o’elock A. M., and was 
duly recorded in Book D" of M. R., page 342. we 

JAMES HUNTER, ister of Deeds. 


Filed in this office for record December 20. A. D. IW. at 
9:50 o'clock A. M. H. MATTSON, 
Secretary of State. 
State of Minnesota, Department of State. 
I, Albert Berg, Secretary of State of the State of Minne- 
sota, do hereby certify that I have compared the annexed 
copy with record of the nel instrument in my office of 
articles of incorporation of the“ Faribault Electric Light 
and Power Company,” as filed December 20, 1885, and re 
corded in Book “ D” of Incorporations, page 351, and that 


SUPT. JOHN HAUG. 


E (copy.] 
ARTICLES OF INCORPORATION 


OF THE FARIBAULT ELECTRIC LIGHT AND 
COMPANY. 


POWER 


In order to become a corporation under and by virtue of 

the laws of the State of Minnesota, the undersigned mu- 
tually agree and each hereby adopt and sign the following 
articles, herein stipulated, of incorporation: 
Article First—The name of this incorporation, and under 
which it will trade, is the Faribault Electric Light and 
Power Company,” and its principal place of business shall 
be in the city of Faribault. in the county of Rice and State 
of Minnesota. 

Article Second—The general nature of the business of 
this incorporation shall be to furnish clectricity for light 
heat and power, and all that pertains to said electricity, an 
to own property, real, personal or mixed, taken as security 
oron foreclosure, in payment of indebtedness, due or to 
become due, to the said corporation or otherwise, and wher- 
ever such property may be situate, 

Article Third—The said corporation shall commence on 
the Ist day of January. 1889, and continue for thirty (30) 
years from date of incorporation ; and the annual meetings 
shall be held on the 2d Monday in January in each year 
from and after date. 

Article Fourth—The amount of capital stock of said cor- 
poration shall be fifty thousand (850,000) dollars, consistin 
of five hundred shares of the par value of one Bünde 
($100) dollars each, and shall be paid in as subscribed and 
called for by the Board of Directors, but said corporation 
may go into operation and transact business pertaining to 
said corporation whenever 100 shares of stock shall have 
been subscribed for and actually taken. The highest 
amount of indebtedness and liabilities to which said cor- 
poration shall at any time be Hable or subject shall be fifty 
thousand (330,000) dollars. 


—— 


HERMAN POFFAHL. 
VIEW OF STATION, FARIBAULT CONSOLIDATED GAS AND ELECTRIC Co. (CAPITALIZED AT $200,000 ). 


said copy is a true and correct transcript of said record of 
said original instrument and of the whole thereof. 

In testimony whereof I have hereunto set my hand and 
affixed the great seal of the State, at the Capitol in St. Pa 
this 4th day of September, A. D. eighteen hundred 
ninety-five. ALBERT BERG, 

[State seal. ] Secretary of State. 


original ordinance granting to Mr. E. R. Gilman a 
ten-year franchise is given herewith, as is also a copy 
of the articles of incorporation of the Electric Light 
and Power Company which was to operate under the 
franchise. The incorporators, Daigh, Turner and 
Tayloe, were all salaried employés of the Northwest 
Construction Company. 


It will be noted that the original capitalization was 
placed at $100,000. The books of the company show, 
however, that Mr. Gilman invested only $1,600 in 
the electric light plant. Even on this small invest- 
ment the plant did not pay, and Gilman decided to 
buy the established gas plant and make a grand con- 
solidation. He secured the money, paid $20,000 for 
the gas plant, and then formed the Faribault Con- 
solidated Gas and Electric Company, the articles of 
incorporation of which appear herewith. Here again 
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we find only the names of the Northwest Company’s 
was 


{[copy.] 
ARTICLES OF INCORPORATION 


OF THE FARIBAULT CONSOLIDATED GAS AND ELEC- 
l TRIC COMPANY. 


Beit known that the undersigned do hereby associate 
themselves together for the purpose of forming a corpora- 
tion under the provisions of- title two (2) of chapter thirty- 
four (34) of the General Statutes of the State of Minnesota. 
for the year A. D. 1878, and tbe acts amendatory thereot 
and supplementary thereto, and to that end have and do 
hereby adopt the following articles of ineorporation : 


ARTICLE J. 


The name of this corporation is the Faribault Consoli- 
dated Gas and Electric n 

The general nature of its business shall be to manufac- 
ture, generate, transmit, furnish, rent and sell gas and elec- 
tricity for light, heat and power, and for all that pertains to 
said gas and electricity for public and private use. 

The principal place of transacting the business of said 
corporation is the city of Faribault, in Rice County and 
State of Minnesota. 

ARTICLE II. 

The time of commencement of this corporation shall be 
the first day of October, 1889, and its period of continuance 
thirty (30) years. 

AETICLE III. 

The amount of capital stock of this corporation shall be 
one hundred thousand ($100,000) dollars and shall be 
igsued and paid for in such manner and at such times as the 
Board of Directors may determine. 

ARTICLE IV. 


The highest amount of indebtedness to which said corpo- 
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ARTICLE V. 


The'names of the persons forming this corporation are: 
Ed ward R. Gilman, Wilford G. De Celle, Haydn S. Cole 
George C. Duffie and Harry W. Turner, and the place o 
residence of each of said incorporators is the city of St. 
Paul, State of Minnesota. 


ARTICLE VI. 


The government of said corporation and the manage- 
ment of its affairs shall be vested in a Board of not lees 
than three (3) or more than five (5) Directors, each of whom 
ahall be a stockholder and shall hold office for one year and 
antil his successor is duly elected and qualified. 

The Directors shall be elected at the annual meetin 
of the stockholders on the first Tuesday in October of 
year, commending with October, 1890. 

The Board of Directors shall, on the first Tuesday in 

ber of each year, commencing with October, 1890, im- 
mediately after the annual meeting of the stockholde 
elect a President, Vice-President, Secretary, urer an 
such other officers as may seem to them necessary, and 
more than one office may be held by the same person. 

The powers and duties of the President, Vice-President, 
Seara, Treasurer and other officers or nts shall be 
such as the by-laws shall prescribe, and the Directors shall 
have power to make all needed by-laws and regulations 
fox the management of the affaira of said corporation. 

The names of the first Board of Directors are: Edward 
R. Gilman, Haydn 8. Cole and Wilford G. De Celle, and un- 
til the annual meeting of stockholders in October, 1890, the 
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i PLAN OF FARIBAULT CONSOLIDATED GAS AND ELECTRIC COMPANY’S PLANT. 


officers or agents shali be the persons whom the first Board 
of Directors shall elect at their first meetin 
shall hold office for one year and until their successors are 
elected and qualified. 

Vacancies in the Board of Directors or in any office may 
be filled by the Directors for the unexpired term. 


ARTICLE VII. 


The number of shares in the capital stock of said corpo- 
ration shall be one thousand (1,000) and the amount of each 
share shal! be one hundred ($100) dollars. 

In testimony whereof the undersigned have hereunto set 
their several hands and seals this 2lst day of September, 


A. D. 1889. EDWARD R. GILMAN. Seal 
WILFORD G. DE CELLE. [Seal 
HAYDN S. COLE. Seal 
GEORGE C. DUFFIE. Seal 
HARRY W. TURNER. Seal 


In presence of 
WM. CANBY. 


State of Minnesota, County of Ramsey, ss. 

On this 21st day of September, A. D. 1889, before me, a 
Notary Public duly commissioned in and for said Ramsey 
8 e Edward R. Gilman, Haydn 8. 
Cole, Wilford G. zelle, George C. Duffie and Harry W. 
Turner, to me „ known to be the identical per- 
sons who signed and sealed the foregoing articles of incor- 
poration, and each then and there every acknowledged 
that he signed and sealed said articles as his free act and 
deed. WM. CANBY, Notary Public, 

[Notarial Seal] Ramsey County, Minnesota. 

Office of Register of. Deeds, Rice County, Minn. 

This instrument was filed for record thix 23d day of Sep- 
tember, A. D. 1889, at the hour of 9 o'clock A. mM., and was 
duly recorded in k “D” of M. R., page 386. 

JAMES HUNTER, Register of Deeds. 


Filed in this office for record September 25, A. D. 1889, at 
12 o'clock m. H. MATTSON, 
Secretary of State. 
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State of Minnesota, Department of State. 

I, Albert Berg, Secretary of State of the State of Minne- 
sota, do hereby certify that I have compared the annexed 
copy with record of the original in my office of articles of 
incorporation of the Faribault Consolidated Gas and Elec- 
tric Company, and that said copy is a true and correct 
transcript of said articles and of the whole thereof. 

In testimony whereof I have hereunto set my hand and 
affixed the great seal of the State, at the Capitol in Saint 
Paul, this fourteenth day of September, A.D. eighteen hun- 
dred and ninety-five. ALBERT BERG, 

[State seal] Secretary of State. 
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increased to $200,000, and the gas plant was slightly 
remodeled to make room for the electrical apparatus. 

Mr. Gilman ‘‘retained.’’ all the stock and part of 
the bonds. Some of the latter were sold to Mr. Gil- 
man’s father at par and $20,000 to an old army of- 
ficer in Baltimore who is supposed to still hold them. 
The magnitude of this consolidated plant is shown 
clearly by the accompanying reproduction of a photo- 
graph taken after all improvements were made. On 
the right is the electric light station and on the left 
appears the gasometer. We also give the plan of the 
station from the official drawings. 

The gas plant was profitable in a small way, and 


and the officers - 
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Mr. Gilman managed to carry the thing along until 
he terminated his connection with the Northwest 
Thomson-Houston Company in the fall of 1890. The 
electric plant had never earned expenses, but of 
course all supplies needed were furnished by the 
Northwest Company from St. Paul, on credit. 


Mr. Gilman’s version of his connection with the 
enterprise is found in the following extract from a 
communication addressed by him to the directors of 
the Northwest Thomson-Houston Company under 
date of November 6, 1890: 


Sixth—I desire to call attention of the Board of Directors 
to the Faribault Consolidated Gas and Electric Company. 
This plant is one the writer became personally interested 
in in order, largely, to bring about a consolidation of the 
electric light company and the gas company. This com- 
pany is the owner of the old electric light company, an in- 
stitution which was constantly running behind and was of 
but little value to us until the consolidation was made. The 
plant is bonded for $75,000, an amount somewhat in excess 
of its actual cost to the new company, although an amount 
materially less, I am informed, than the plant originally 
cost. It was the intention of the parties purchasing the 
plant to add materially to the gas works. 


These plans have been partly carried out. A new steam 
plant has been added ; the circuita have been extended and 
many improvements have been made. But it is also neces- 
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sary to remodel the gas works, which will require an ex- 
penditure of about $20,000. It was the intention to sell 
these bonds and with the proceeds to largely pay for these 
extensions. Inasmuch as the contemplated extensions 
have not been made, however, and inasmuch as I am now 
in possession of the entire plant, I feel it no more than jus 
tice to the Northwest Company to place a few of these 
bonds with the trustee to be held to pay for these exten- 
sions when they occur. I also take pleasure in delivering 
to the Northwest Company $17,500 of the common stock of 
the Faribault Company without consideration. I think it 
no more than right that they should have this portion of 
the stock inasmuch as the stock has cost the original pur- 
chasers nothing, although the Northwest Company should 
well be satisfied with simply obtaining the bonds in place 
of the old electric plant which it had and which was of 
very little value to the company. Nevertheless, inasmuch 
as I now own the plant, I am desirous of doing what will 
be much more to the advantage of the company than 
to myself, so that it cannot be said but thatthe Northwest 
Company has made more out of the consolidation than any- 
one else, and for this reason I turn over this stock to the 
company without consideration, agreeing to put $15,000 of 
the bonds into the hands of the trustee to be held for ex- 
tensions. 

Finally, regarding the plant, I will state that I shall be 


144 


ELECTRICITY. 


Vol. Ix., No. 11 


rm ——³22³ . — . — . ——————— —-— — — —— r —— Ä————— 


glad to have the company purchase the same from me for 
the actual amount of money invested, plus 8 per cent. in- 
terest, as shown by vouchers. 

This I do because I wish the company to understand that 
I have made nothing out of the plant, and that the main 
object I had originally in engaging in it at all was to better 
the security of the company. I would have had the com- 
pany buy the gas works at the time, but they did not have 
the money to do so. I was obliged to get other parties to 
take an interest in the matter, and they afterward became 
diseatisfied with the investment, so they came back on me 
and asked me to take the investment off their hands, which, 
I regret to say, I felt obliged todo. In other words, there- 
fore, I am in this investment against my wishes. I have 
heard incidentally that some of our stockholders have 
thought I ought not to be interested in any local plants, 
and I fully agree with them. I am interested in but two 
plants, however, one at Miles City, Mont., and the one at 
Faribault, and if the company will pay me what I have 
put in either or both of these deals I will gladly sell out. 

The Miles City company I was interested in before my 
connection with this company at all, and the Faribault 
company I engaged in for the direct benefit of the North- 
west Company, and by so doing I have given them a good 
piece of property for what otherwise would have been a 
worthless piece. 

I make this explanation in order that it may be put upon 
the records of the company, and so that the matter may not 
be misunderstood. 


The above was written at the time when the St. 
Paul directors of the Northwest Company were pro- 
testing against Gilman’s mismanagement and while 
Mr. Coffin was trying to arrange some plan whereby 
Gilman might continue to give his valuable talents 
to the service of the company. Mr. Gilman’s re- 
mark, that the old electric light company was con- 
stantly running behind,” bears out the official 
records. While his statement has the appearance of 
frankness it does not bear analysis. The steam plant 
had been renewed, as the original boilers had given 
out in less than three years. Mr. Gilman was in- 
terested `” in the sale of Hazleton boilers and had put 
them in wherever possible in all the Northwest sta- 
tions. His offer to give $17,500 of stock to the North- 
west Company was certainly generous, as it had no 
value, but was rather a detriment to the owners. 

Just how good the property was which Mr. 
Gilman refers to in his closing paragraph will 
develop as we proceed with our analysis. 

Mr. Gilman retired from the Northwest Thomson- 
Houston Company soon after the above was written, 
and a few months later Mr. Byllesby took charge of 
the fortunes of the company and of its many plants 
and bond schemes. 

In the settlement with Mr. Gilman, all the stock 
of the Faribault Consolidated Gas and Electric Com- 
pany was turned over to the Northwest Thomson- 
Houston Company, and nearly all of the bondsto Mr. 
C. A. Coffin, who still holds them. For some time 
after Mr. Byllesby came in the plant was so manip- 
ulated, getting credit from the Northwest Thomson- 
Houston Company, and actual advances of cash, that 
Mr. Coffin was enabled to draw interest on his 
bonds, which he did. It is thus seen that the orig- 
inal intention to unload $200,000 of the securities of 
this plant upon the public miscarried. Meantime 
the worthless plant has appeared as an asset on the 
books of the Northwest General Electric Company, 
supplies sold to it on credit, and never paid for, have 
gone to swell the gross annual business of the Gen- 
eral Electric Company, and the “exploiting ” work 
of Mr. Coffin and his assistants is again exem- 
plified. 

No records were kept of the operations of the 
plant until 1892. When the company needed money 
it was advanced by the Northwest Company, and 
when it needed supplies they were shipped. We 
present herewith a copy of the first trial balance 
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(cor v.] 
FARIBAULT CONSOLIDATED GAS AND ELEC- 
TRIC COMPANY. 


TRIAL BALANCE FOR TWELVE MONTHS ENDING 
APRIL 30, 1893. 


Electric plant.. N $1,213.99 
ll! ²˙•..ͤ seceun ka 91.92 
Street lines and wiring....... 3.00 
Tools and fi xture sas 25. 77 
Profit and Io ..... eee ee N5 RI 
Faribault Boot and Shoe Company...... 162.15 

Totals sve sss... ev eeeerse o Bese ereces 5, GON 34 


Total brought forward ͤ $5,608.34 
Metern (EEES „ . „% „%% „„ „% „%% %% „ „ „ „„ 05 1,385.17 
Transformer 21, 34.83 
Accounts receivn ble 1, 185.31 
Salaries of officers and elerkc s 1,498.00 

engineer and flreman........ I, 211.32 
F§;m,, ͤcũdß ² m ꝛðᷣ ·ĩ ð a 2,224.28 
CJ%%%/%/»ͤĩ . 8 985.21 
Naphtha ggg bbe eee ee 489.55 
Lampa 5583 ok ³˙Ü¹w ( y wees ees 253.57 
PROG. noe tl ae ee ees eas 275.97 
Legal expengge ccc csenceees 25.00 

veling expense geckos 19.64 
General expen ge 428.14 
Oil and waste d oe eee acs 48.82 
Repairs to steam plant. 39.07 

«o u electric plant. 153.05 

© guns plant. 255.49 
%» ou here ie eevee ne eee 25.05 
WW ALOR eir eed ees ore see reisien nora 12.07 
Insurance........ Losusssrosossssorereses 305.00 

, . a a s eens 72.00 

Rent fas scien teeoetins versus PEE 25.00 

Interest on bonds 4,500.00 

01 ROUGE on ca sha ieee stepeusen ce 237.82 
$28,072.16 

Credits 

Notes payable,........0.0ccccccccece coos $12,860.87 

Earnings. soso ee 10,711.29 
$23,072.16 


made up after records were kept. As will be shown 
next week, the item of Electric plant, $1,243.99,” 
plus the item of Notes payable, $12,360.87,” 
covers the actual cost of the electric plant up to the 
date on which this trial balance was made, 
taking into consideration the losses in operation. 
The gas plant was not valued in this statement. The 
amount put down for Interest on notes, $237.82,” 


is the amount of interest actually paid, not what 


was due. It was the custom of the Northwest Com- 
pany to add the amount of interest which its local 
companies were unable to pay to the new notes 
which were given from time to time and discounted. 
For the purposes of such discounts the Northwest 
Company had on its list no less than twenty banks 
scattered over the country, the total of its dis- 
counted paper, of this character, running up to 
over $2,000,000. 

We shall leave for the succeeding chapter an 
analysis of the value of the property owned by the 
Faribault Company and a comparison of the amount 
of securities actually issued, $175,000. The trial 
balance above shows that in the four years up to 
April 30, 1893, the company had run up an indebt- 
edness of over $12,000. The best record made for 
earnings was for the year ending April 30, 1893, and 
we present the official statement for that year. 


loor x.] 
FARIBAULT CONSOLIDATED GAS AND ELEC- 
TRIC COMPANY. 


STATEMENT OF EARNINGS AND EXPENSES FOR 
TWELVE MONTHS ENDING APRIL 30, 1893. 


Earnings. 
Inc't. Are. Gas 

Marr ven ais $181.37 $148.44 $404.80 
June 185.4 148.44 367.48 
DULY Secs cieieed ees 187.79 163.77 307.38 
August 186.08 152.77 428.14 
September 225.00 152,77 326.67 
October.......... „ 249.18 147.44 536.24 
November 268.71 143.44 585.49 
December 375.83 119.15 603.96 
January.......... 445.91 100.00 646.23 
February......... 445.90 102.00 482.18 
Maren 444.00 102.00 420.48 
April 446.91 135.00 346.25 

$3,642.77 $1,615.22 25, 433.90 $10,711.29 

Net profit from wiring ꝗ . 456.65 

Total eurninggg ss ocos. $11,167.94 

Expenses. 

Salaries of officersand clerks............ $1,498.00 
: engineer and fireman........ 1,241.82 
Fuel, (less inventory))))))) 2,223.03 
Coke, se 5 709.21 
Naphtha. „ ible aAA 311.71 
Insman enen 305.00 
III/, ͤ ͤ ᷣͤv case aa E nee as 275.97 
Lamps (less inventoryx ))) 167.32 
General expen ngk. cn ene 42. 14 
Repairs to gas plant 255.49 
s * electric plant Iꝛt eee 153.05 
= „ steam plan. 39.07 
Oil and waste (less inventory 31.81 
ihn 8 25.05 
Die aa a ee 72.00 
Legal expennznnne . ꝗ . 25.00 
Traveling expenssee cece cece eeeee 19.64 
Wee“... 8 12.07 
P i!iüwnwnw 8 25 00 

$7,817.88 

Surplus for twelve montliT] P .. $3,850.06 


This shows an apparent surplus from operations of 
$3,350.06. The bonds of this company bore 7 per 
cent. interest, and the lowest rate obtainable for 
discounts was 10 per cent. Weare able, therefore, 


to show what the full results of the year's open- 
tions were by the following table: 


The fixed charges were: 
Interest on $75,000 bonds at 7 per cent. 84.0000 
Interest on notes, $12,360.87 at 10 per cent 1,236.8 
;ö·Üö%0⁵ũ ᷑7ÿ7ẽ“.ñ na 2 a eae e eee ele G. ö 
Deduet surplus from operation 3,250.08 
P eee sie 0 .. 


And to show how far the plant fell short of being a 
sound enterprise we must add: 
6 per cent. depreciation on cost of plant, $21,600. . . $1,298.00 
6 per cent. interest on stock, 8100, 00 ne 6,000.00 


Total deficiency for one year , 0 
(To be continued. ) 


An Electric Pen. 


Mr. F. W. L. Sladen, of Riple Court, Ringwould. 
Dover, is the inventor of an electric pen which will, 
no doubt, be the forerunner of improvements ens- 
bling such inventions to be used in a greater variety of 
ways than the appliance before us is at present 
intended to accomplish. There are really two forms 
of pen—a coil pen, which consists of a loop of steel 
wire at the writing-point, round which is coiled y” 
of the London Electric Wire Company's Platinoid” 
wire, .002’’ diameter. This is covered with in- 
sulating material, and the current heats the platinoid 
by passing through it, and the steel loop by œw- 
duction of the heat. With a small dry cell the resis- 
ance of this pen when working is about 6.1 ohms, and 
the current registered about 250 milliamperes. 

The other pen-point consists merely of a steel loop, 
through which the current passes, warming it to the 
requisite point. This form requires about 3 amperes 
of current, and can be worked from the lamp wires. 

Mr. Sladen has sent us some specimens of work 
done by his electric pen, both illustrations and read- 
ing matter produced being exceptionally clear. We 
understand from Mr. Sladen that his invention is no 
yet on the market, but that he is open to treat with 
manufacturers for its production and sale. The only 
public exhibition, so far, of the capabilities of the 
pen was given a few weeks ago in Edinburgh before 
a company of electrical experts, who recognized its 
value as an autographic duplicating agent. Tle 
modus operandi is as follows: An electric curteat. 
passe! through the pen from a small dry cell, has the 
effect of warming the steel loop to a temperature 
somewhat above the fusing-point of wax, and the 
pen, being then applied to a thin sheet of porom 
Japanese paper coated with wax, melts the wax as it 
is guided by the hand of the writer, and the sheet u 
thus transformed into a stencil open for the trass- 
mission of ink. The stencil sheet is then fixed ins 
frame, and by the aid of an inking roller in the usual 
way copies of the original writing may be taken to 
practically an unlimited extent. Lines of any thick- 
ness may be made without fear of limiting the 
number of copies which the stencil is capable d 
throwing off, and the invention is not confined to 
letter copying alone, as in the case of existing 
kindred processes, but may be used with grest 
advantage for illustrations of all kinds. The whole 
apparatus is contained in a small compact box, and 
the cost of the article, it is claimed, is considerably 
below that of the ordinary stencil copyers. The es- 
periments appeared to give the utmost satisfaction.— 
Electrical Piant (London). 


LEGAL NOTE. 


Patent Allowed on Flexible Mica. 


The Board of Appeals of the United States Patem 
Office has just reversed the decision of the Primary 
Examiner and has granted the right to protection 
upon what is appropriately and conveniently termed 
“flexible mica’’ for insulation, recently introduced 
by the Mica Insulator Company, of 218 Water street. 
New York City. 


Personal. 


Mr. Frank Judson Pope, who graduated from 
Columbia College in the class of ’95, has followed 
somewhat in the footsteps of his father and begins 
newspaper work on the staff of the Evening Sus d 
this city. 

Mr. H. T. Richards, who is well and favorably 
known in this trade through his long connection with 
the Electrical Reriew, has taken a position with tk 
New York Safety Insulated Wire and Cable Com- 
pany. 

Mr. F. H. Horne,.one of the old-time salesmen. wbo 
is widely known in the East, left Chicago last week 
for Japan, sailing from Vancouver on the Empres d 
China of the C. P. R. Company’s line. 


Serr. 2 5, 1895. 


Is a Freight or Mail Service Prcfitable or 
Unprofitable on Street Railways P* 


BY BENJ. F. NORTON. 


The simplest answer to this quéstion is, yes, if it 
can be performed ata profit; and nd. if it must be 
performed at a loss. Now, apparently, the ques- 
tion is solved. and I have no further need to discuss 
it. But as this is a subject which will eventually be 
taken up seriously by most electric railway compa- 
nies, it is worthy of very careful consideration. 

On a street railway which has no suburban outlet 
and no direct or close connection with some other line 
which operates or can conveniently operate ‘a freight 
service, it might be a very unprofitable venture to 
undertake this class of trafiic. To-day, however, 
there is hardly an electric railway (and we will 
speak of electric roads only now, since horse power 
is a thing of the past,) which does not have subur- 
ban outlets or chances for them. Therefore we may 
safely say that a freight service as a general rule 
ought to pay. Very few companies thus far have 
branched out into this field, and as 1 happen to be 
interested heavily in a line which has gone vigor- 
ously into the matter, I can tell briefly our experi- 
ence. and can show you what a successful feature of 
our business the freight branch of it is; so much so 
that we havea regularly organized freight depart- 
ment, waybilling merchandise in regular steam rail- 
road fashion and running regularly scheduled freight 
trains, all of which pays handsomely. 

This line grew out of a tumble-down horse rail- 
road in the city of Newburg, and after being rebuilt 
and extended and equipped electrically, we found 
ourselves tapping the rich Walkill Vahey at Walden, 
twelves ‘miles away, and terminating at the front 
door of one of the largest cutlery works in this 
country, ‘running by all the stores and shops in town, 
and giving an opportunity besides to dairymen of 
Orange County to get their milk, butter and cheese 
to boats on the Hudson River at Newburg inside of 
an hour, when formerly they had carted it the dis- 
tance over the rough country roads. the teamsters 
spending pretty much the day at it and returning 
home at night with their mule teams tired out and 
often a broken-down wagon. 

This line to-day, because it is a short-cut in the 
first place, and because goods can be transported at 
low rates in the second place, is handling the dry 

goods and other merchandise for Walden merchants, 
shipped from New York to Newburg by boat; the 
raw material for the cutlery works, in the way of 
steel, brass, wood and other supplies, and bringing 
back manufactured material; in cases, hay, straw 
and fruit; and condensed milk ‘in cans from the 
Borden condensery, only two miles, from our termi- 
nus at Walden. The road runs along the highway 
in some portions, and at other points ‘the line is set 
well back from the roadway on independent prop- 
erty; and the farmers hustle their hay and straw 
in bales out the side gate to the track and stop the 
freight car handily, saving (besides 50 cents to $1.00 
per ton freight) a longdrive to the steam road 
freight house. 

In the month of August the operating cost for 

handling our freight was a trifle over 40 per cent. of 
the gross receipts. We ran three motor freight cars, 
carrying from 8 to 12 tons each, and four flat or 
gondola cars as trailers, carrying from 6 to 8 tons 
each. At Newburg the line runs alongside the string- 
piece of the steamboat dock, so that everything can 
be easily skidded between the boats and cars. We 
also run close tothe Erie and West Shore freight 
houses and tracks, ensuring an all year round New 
York connection, although as arule the Ramsdell 
line of boats is out of service but one month in the 
year. . 
Some of our Walden friends remarked the other 
day that the Walkill Valley railroad people had 
soured on the trolley, because their freight trains in 
both directions were running through Walden with- 
out stopping, and they were discussing the notion of 
discharging their freight agent at that point. I may 
add that the past week we have hauled from Walden 
to the Hudson River, among other kinds of freight, 
about 75 tons of grapes, and the coming week we 
will do the same. The rate of 13 cents per hundred 
pounds net to us makes $2.60 a ton, which is a good 
rate. and requires but one trip per day of a motor 
freight car and trailer to get it. To earn the same 
amount of money with passengers would take the 
entire day and a regular full day crew besides. 

The experiments now being made by the New 
Haven Railroad people on their Nantasket Beach road 
are probably not new to you, and it looks very much 
as though freight business on electric roads would not 
only be profitable in the near future, but generally 
adopted as a means of revenue by a large percentage 
of such companies. 

As to mail contracts, while the Government com- 


* Paper read before the New York State Railway Associ- 
ation, Albany, September 17, 1995. 
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pensation is comparatively small, the actual cost to a 
company for performing the service is so little that 
they must be profitablè to 3. certain extent. but aside 
from this no large corporation in a large city where 
the circumstances call for such a contract should 
overlook a special safeguard in time of strikes. During 
my presidency of the Atlantic Avenue Railroad 
Company in Brooklyn, we..undertook to serve the 
Government in this regard. and prepared special cars. 
Part of these cars was devoted to mail matter and 
mail clerks, and part to regular passengers; so that 
while they were on the line they were earning 
money for the company from passengers the same as 
other cars and at the same time the United States 
Mail sign always insured a clear track. Our ex- 
perience during the strike of last winter proved 
conclusively the value of a Government contract for 
carrying the mails. The 19 cars on our Fifth avenue 
line. which by the contract were permitted to carry 
the legend ‘‘ United States Mail,’’ were not molested, 
and we were able to keep that particular line 
open throughout the whole trouble. In view of all 
the circumstances. I believe a mail contract for a 
street railway is one of the most profitable things for 
a small one that they can undertake. - 


— 


General News. 


What is Going on in the Electrical World. 


Shreveport, La.— The citizens have petitioned 
the city council for an electric light plant. 


Lansingburgh, N. Y.—A company is being 
formed here for the purpose of furnishing electric 
light. . 

Emmetsburg. Ia.—The council is considering 
the proposition of Walsh Bros., of Burlington, to put 
in an electric plant. 

Garrett, Ind.—This city desires to put in water 
works and electric light plant and has adopted plans 
and specifications therefor. 


Pottsville, Pa.—Ground has been broken for the 
extension of the Schuylkill Electric Railway from 
Pottsville to Schuylkill Haven. 


Hanson, Mass.—The business men of Hanson are 
procuring subscriptions for stock for an electric rail- 
road from Hanson to Whitman. 


Union 8p: ings Ala —The city desires to grant 
an electric light - franchise, and correspondence is 
solicited by D. A. Sissiuns, mayor. ` 


Jacksonville, Fla.— D. F. Jack has been elected 
president of the Jacksonville Electric Railway Com- 
pany vice Col. H. S. Haines, resigned. 


Bristol Conn.—The next Legislature will be 
asked to grant a charter for an electric road to connect 
Bristol with Terryville and Thomaston. 


Menasha, Wis.—The Citizens’ Electric Company 
of Menasha has been granted a franchise for a plant 
to furnish this city with electric lights. 


Hammond. La —The Hammond Electric Light 
and Power Company are making preparations to put 
in an electric light and power plant in this place. 


Pittston, P: .—Senator James L. Slocum is in- 
terested in a scheme to build an electric railway to 
connect with the Wilkes-Barre and Scranton lines. 


Gladstone, Mich.—The proceeds of the sale of 
$12,000 bonds issued by this town will be applied 
partly to the construction of an electric lighting plant. 


Burlington, Vt.—The Military Post Street Rail- 
way Extension Company has filed a petition for the 
location of a trolley railway to be constructed in this 
city. 

-Wateontown, Pa —The company operating the 
Milton electric light plant have proposed to extend 
their service to this town if sufficient patronage is 
guaranteed 


Mauch Chunk, Pa.—The town council of East 
Mauch Chunk Borough have under consideration the 
proposed borough electric light plant and electric 
roml extension. 


Cairo, Ill.—An ordinance is before the council 
calling for the granting of a franchise to E. W. 
Falliday to construct an electric railway in one of 
the streets of this city. 

+ sbury Park, N. J.—The Asbury Park and 
Belmar Street Railway Company has filed articles of 
incorporation for a double track electric railway froni 
Asbury Park to Belmar. 


Hubbard. O —The vote at the recent special 
election on the question of issuing $6,000 bonds for 
the purpose of erecting an electric light plant was 
largely in favor of the issue. 


Jersey City, N. J.—The street and water board 
have directed Clerk Bouton to advertise for proposals 
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for the street lighting of Jersey City for the fiscal 
year ending December 1, 1896. 


Batavia N. Y.—The board of aldermen have 
decided to appropriate $1,000 for the purchase of an 
incandescent electric plant to be used for lighting the 
city buildings and hose houses. 


Rome, N. Y.—G. T. Breckenridge & Company of 
Albany were the lowest bidders for the electrical 
work on the Rome State Custodial Asylum at Rome. 
N. Y. Their figure was $3,495. l 

Niagara Falls, N. Y.—There isa movement in 
progress to connect Niagara Falls to Toronto, Can.. 
by an electric road. The Hamilton Radial Railroad 
Company has been formed with that end in view. 


Mt. Clemens. Mich.—Mayor Donaldson has re- 
ceived a communication from the officials of the Rapid 
Railway Company in which they reject the franchise 
offered them by the common council of this city. 


Tacoma, Wish. The city electric plant is to be 
improved at a cost of $10,000. The plant is now 
supplving 580 are and over 3,000 incandescent lights. 
The capacity of the incandescent plant is 4,250 lights. 


Randallstown, Md.—At a meeting held here a 
few days ago in the interest of the proposed Grown 
Oak and Harrisonville Electric Railroad it was an- 
nounced that $10,000 had already been subscribed 
toward the project. 


Bay City. Mich —The council has adopted the 
recommendation of the streets and lighting com- 
mittee granting the Bay City Electric Light Com- 
mission authority to do commercial. lighting in West 
Bay City under certain conditions. 


St. Louis —A survey has been made and measures 
adopted for the extension of the Houseman electric 
line from Brentwood out the Manchester road to the 

of Des Peres, and from there northward up 
the valley to Creve Coeur Lake. 


Fran! lin. N. H —The survey for the electric 
street railway has been completed and the estimate 
of cost made. A stock subscription book is in the 
hands of E. H. Sturtevant, the company’s treasurer, 
andthe citizens are invited to subscribe. 


Port Huron, Mich —The Mt. Clemens and Port 
Huron Electric Railway is now under construction. 
All the contracts for the construction of the thirty- 
two miles of roadway have been executed and call for 
the completion of the work by December 14. 


Chester. Pa —The directors of the Aston ( Dela- 
ware County) Trolley Company have voted to in- 
crease the capital stock from $30,000 to $150,000, and 
preparations are being made to build the line, which 
will tap the populous towns along Chester Creek. 


Homeste-d. Pa.—Sealed proposals, accompanied 
by certified check or bond to the amount of $500, will 
be received by O. S. Swisher, chairman of fire and 
light committee, until September 28, for lighting the 
streets of this borough with 60 or more 2,000 candle 
power arc lamps, for a term of ten years. 


Los Angeles, Cal.—The ordinance granting to 
W. S. Hook, manager, and his assigns the right to 
construct and operate an electric street railway along 
certain streets of the City of Los Angeles, as adopted 
by the city council and approved by the Mayor, has 
been published in the city papers. ; 


Elizabeth, N. J.—The executive committee of 
the board of trade is negotiating with a syndicate 
that has in view the extension of the East Jersey 
street horse car line to Rahway and Summit, and the 
changing of the motive power to the trolley system. 
About $300,000 will be spent in the undertaking. 


Hempstead, N. Y¥.—The Long Island Electric 
Company has made application to the town board for 
a franchise to erect poles and run wires on the streets, 
avenues and highways in the villages of Freeport, 
Merrick and Wantagh for the purpose of furnishing 
are and incandescent lights to the inhabitants of said 
Villages. 

Millburv, Mass.—The directors of the Blackstone 
Valley Electric Railway went to Boston last week 
and Jaid before the Railroad Commissioners the facts 
and figures in regard to their proposed line, showing 
the necessity of the new road and the advisability of 
a speedy charter for its construction and operation. 


Brooklyn, N. ¥.—The Rogers avenue trolley road 
which will form a new line to Manhattan Beach, 
Coney Island, is approaching completion. Albert L. 
Johnson, one of the builders of the road, states that 
the company has given an order to the Brill Car 
Company of Philadelphia for 400 open cars for next 
summier’s business. 


New Tork. —At a recent meeting of the stock- 
holders of the United States Electric Forging Com- 
pany the following directors and officers were elected: 
Directors: Geo. D. Burton, A. B. Bright, A. C. 
Garcia, B. J. Frederichs and David Pfeiffer. Officers ; 
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Not Bluffed by the Bell Company. 

The Washington Star states that within a short time the 
Commissioners will install in the District of Columbia a 
telephone service for the exclusive use of the municipal 
government. They have decided that the instruments 
furnished by the Manhattan Electrical Supply Company, 
N. Y., are the equal of the Bell, and they will purchase a 
number of them and set up a telephone line of their own. 
This was decided some time ago, but the protest of the 
Chesapeake and Potomac Telephone Company against the 
use of these instruments, which it claimed, was a direct 
infringement of the Bell patents, set them to thinking, and 
before finally closing with the Manhattan company they 
required an indemnity bond to insure the District against 
infringement suits. This has been furnished, and the 
attorney for the District has declared it in good form and 
properly executed. All that now remains is for the Com- 
missioners to close the deal and set up the instruments. It 
is understood. however, that the local ‘telephone company 
will not submit to this new system without a vigorous 
protest, and may bring suit for infringement. 


Future Development of the Telephone. 


Emile Berliner in a recent interview said: “The next 
stepin the development of the telephone will enable a 
number of persons to talk over the same wire simulta- 
neously, and by this means the cost of long-distance tele- 
phoning will be much reduced. Experts are working on 
this problem now. 

“The Bell Company spends $100,000 a year for experi- 
ments. Inthe Boston laboratory thirty experts are con- 
stantly engaged in working on telephone problems. An 
invention that iseven now approaching perfection is the 
theatrophone. This contrivance will make it possible for 
people to step into a public office, and listen to grand 
opera, comic opera, or the songs and funny dialogues of a 
variety show, choosing among such attractions as please 
their fancy. Of course, such a device may be turned to 
account as a household convenience, so that the well-to-do 
citizen will be able to listen to a play or opera without 
leaving his dwelling.” 


Progress in Wisconsin. 


The independent telephone companies now operating in 
Wisconsin sre reported to be making considerable progress. 
In La Crosse n local company has recently opened an ex- 
change and now has about 150 subscribers, but expect be- 
fore long to have 300. The Waukesha line, which was built 
by the National Telephone Construction Company, is said 
to be doing a good business and now has a number of tele- 
phones in use. Negotiations are being carried on in Ke- 
nosha, Sheboygan and Ashland for the construction of ex- 
changes which are to be operated in opposition to those of 
the Wisconsin Telephone Company. 


One Way of Getting Even. 


A short time ago the City Council of Wichita, Kan., ordered 
the Missouri and Kansas Telephone Company to reduce its 
rates, as is being done in other cities where rival companics 
have been started. The Telephone Company refused, and 


the Council proceeded to get even by enacting a telephone 


license ordinance. Under this ordinance the telephone 
company was to be compelled to pay a license of $12 a year 
for every telephone operated in the city and a penalty was 
fixed for a violation of the ordinance. W. G. Chipchase, 
manager of the telephone company, has been arrested for 
violation of the ordinance. 


A Telephone Newspaper. 


Budapest is the only city in the world that can as yet 
boast of a telephone newspaper. The idea of diffusing un- 
written news was originated by the Hungarian, Theodor 
Albert Puskas, and the Telephone Hirmondo (Herald) has 
now been working successfully for over two years. The 
6,000 subscribers are served by one wire, measuring 168 
miles in length, and running along the windows of the 
subscribers. Each subscriber forms a station, and a sepa- 
rate line is conneeted with each station by means of a 
special apparatus, so that the main line is not affected if 
there is a block at one of the stations, 

The bulletins are carefully edited and arranged in an 
orderly programme. The staff is on duty from 7:30 in the 
morning until 9:30 in the evening, during which time 
twenty-eight editions are spoken into the transmitter. Ten 
men with strong voices and clear articulation act as 
speakers, and take their turn in shifts of two at a time. 
One of these speaks a serics of items, but for no longer 
than eight or ten minutes, and every new item is introduced 
by the word * new.” 

Toward evening, when news is growing scarcer, the sub- 
seribers are entertained with vocal and instrumental con- 
certs. Connection has been made with the opera house 
and music halls, so that operas, as well as concerts, given 
in different parts of the town, are transmitted to the sub- 
scribers, who are often lnlled to sleep by the strains of 
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some favorite melody. 
made with the principal churohes for Sundays and saints’ 
days, especially for the Easter festival. The Budapest con- 
certs are sometimes listened to throughout the whole dual 
monarchy, and even beyond its borders. 

The Mutual Standard Telephone Company, which has se- 
cured control of the stock of the Mutual Automatic Tele- 
phone Company of Philadelphia, has been organized by 
electing Gen. James 8. Clarkson, of Iowa, as president, and 
Robert M. McWade as general manager. The full capital, 
$1,500,000, has been paid in, and a contract has been made 
with Thomas Hurley, a contractor at Fort Worth, Tex, 
binding him to have fifty miles of the system constructed 
by next January. The Standard Telephone and Telegraph 
Company, which it was supposed had succeeded to the 
franchise of the Mutual Automatic Company, is in fact 
nothing but the construction company which will build the 
proposed Philadelphia plant. City Solicitor Kinsey has de- 
cided that the Mutual Automatic Company has no right to 
transfer the franchise already obtained. 


The Newark Telephone Company has asked for a fran- 
chise at Newark, N. J., offering to furnish exchange ser- 
vice for $4 per month. The company has already secured 
upwards of 4,000 three-year contracts. The officers of the 
company are Franklin Noble, president; John M. Gwin- 
nell and Wallace Somers Risley, vice-presidents, and Geo. 
H. Atkinson, secretary and general manager. 


The new telephone exchange at Ocala, Fla., will consist 
of one hundred instruments to be installed in that place and 
Marti City. The officers of the company are J. B. Carlisle, 
president; D. W. Davis, secretary, and A. H. Birdsey, J. V. 
Burke, U. R. Warterman, and W. V. Newsom, directors. 


The Superior Telephone Company has secured a twenty- 
five-year franchise at Superior, Wis. The rates will be $24 
and $36 per year. Connections will be made with Duluth 
and the Twin Cities. John Goodnow, of Minneapolis, will 
be general manager of the new company. 


The directors of the Bell Telephone Company have de- 
clared the regular quarterly dividend of $3 per share, pay- 
able October 15 to stockholders of record September 30. 
The matter of sale by auction of the stock unsubscribed for 
by stockholders was referred to the executive committee. 


M. R. Thomas, Markleysburg, Pa., is president of the 
Somerfield Telephone Company, which has been chartered 
to construct and operate a telephone line connecting Peters- 
burg, Markleysburg, Confluence, Uniontown and other 
towns in Somerset and Fayette counties, Pa. 


Negotiations are about completed for the building of a 
new telephone line from Trempealeau, Wis., to Center- 
ville, five miles distant, which will connect with the Luce- 
Veitch line, the Northwestern Telephone Company and the 
long-distance phone to Chicago. ° 


The telephone line connecting Tarkio and Rockport, Mo., 
has been completed and is now in operation. The line is 
owned by Jesse L. and John Davis, of Rockport, and W. F. 
Rankin and Frank Travis, of Tarkio. 


Beginning October 1 the Missouri and Kansas Telephone 
Company will cut rates at Leavenworth, Kan., to $1 and $2 
per month. This is to overcome the opposition of the new 
People’s Telephone Company. 


R. E. Lowry, W. C. Morgan and John Hoschar, of Sey- 
mour, Ia., are interested in the proposed telephone line to 
be built from Seymour by way of Promise. City to Cory- 
don, Ia. : 

The Carolina Mutual Telephone and Telegraph Company 
has been organized to establish a new telephone system in 
Charleston, S. C. E. M. Bailey is interested. 


G. W. Williams, of Olivet, S. D., has been granted a 
franchise to construct 100 miles of telephone line in Hut- 
chinson County, that State, connecting the various towns 
with Parkston, the county seat. 


The Louisiana Telephone Company is making arrange- 
ments to extend its system through all the towns along the 
line of the Chicago and Alton Railroad to Mexico, Audrain 
County, Mo. 

The Luce-Veiteh Telephone Company has been granted a 
twenty-year exclusive franchise by the city council of 
Galesville, Wis. 

The Northwestern Telephone and Electric Company of 
Milwaukee has received a franchise to build an exchange 
at Sheboygan, Wis. 


A telephone line has been projected from Center, the 
county seat of Cherokee County, Ala., to Gadsden, about 
thirty miles 

The city council of Vermillion, S. D., has granted a fran- 
chise to J. C. Tomlinson, W. A. Cottrell and the Clark Elec- 
tric Telephone Company. 
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The failure of the Detroit Harrison Telephone Company 
to deposit $25,000 as a guarantee has been construed by the 
City Council of Detroit as a forfeiture of its franchise. 
Accordingly, the ordinance granting similar rights to the 
Brown Loud Speaking Telephone Company has been 
passed over Mayor Pingree's veto. It is announced by the 
representatives of both telephone companies that work 
on the plants will begin within 60 days. 


T. J. Roberts & Son are erecting a telephone to connect 
their plantation at Centerville with Tallahassee, Fla. 


The American Telephone and Telegraph Company has 
secured a franchise at Grand Rapids, Mich. 


Marshall & Toby have decided to extend their telephone 
line from Reynolds to Rock Island, III. 


The Logansport Mutual Telephone Company has secured 
a franchise at Logansport, Ind. 


Knoxville and Chattanooga, Tenn., are now connected 
by long-distance telephone. 


An effort is being made to organize a telephone exchange 
company at Bedford, Ia. 


A telephone line is to be constructed between St. Elmo 
and Portersville, Ala. 


The local Bell Company has cut rates to $16 per year at 
Cheboygan, Mich. 

There is talk of organizing a local telephone company st 
Marlboro, N. Y. 


A telephone line is proposed to connect Jasper and Kirby- 
ville, Tex. 


New Companies Incorporated. 


The Huntington Phenix Telephone Company, Hunting- 
ton, Ind., has been incorporated with a capital of $15,000. 


The Manchester Telephone Company, Manchester, N. H. 
Capital stock, $125,000. Incorporators’ names not given. 

The Beaumont Telephone Company, Beaumont, Tex. 
Capital stock, $10,000. Incorporators: E. L. Bacon, J. F. 
Keith and Minnie King. 

The Menominee Telephone Company, Menominee, Wis 
Capital stock, $12,000. Incorporators: James B. Hills, Sex 
ford J. Heafield and Elmer J. Newson. 

The Montgomery County Telephone Co., Hillsboro, IIl. 
to construct a telephone line to Coffeen, III. President. 
Jacob J. Frey; secretary and treasurer, Charles A. Ramsey. 


The North Argyle Union Telephone Company—to connect 
Argyle and North Argyle, Washington County, N. Y. Capi- 
tal, $250. Directors: William D. Stevenson, Alexander S 
Cuthbert, Rodney Van Wormer, Robert B. Scott, and others, 
of Argyle. 

The Humboldt Telephone Company, Ferndale, Cal. Capi- 
tal stock, $5,000. Directors: H. H. Moller, George M. Brice 
of Ferndale, Charles A. Eastman of Fortuna, G. C. Barber, 
Grisley Bluff, Frank W. Luther, Alton. 

The La Grande Telephone Company, La Grande, Ore.—to 
build a telephone line from La Grande to Union and Elgin, 
Ore. Capital stock, $8,000. Incorporators: J. W. Scribner, 
F. D. McCully and W. W. Hinman. 

The Baraboo Telephone Company, Baraboo, Wis, re 
cently incorporated with a capital stock of $3,600, has elected 
the following officers: President, Dr. Charles Gorst; vice. 
president, E. P. MeFutridge; secretary. A. F. Fisher ; treer 
urer, Henry Marniott. ; 

The Harford Telephone Company, Harford County, Md. 
—to erect and operate telephone and telegraph lines througb- 
out the State of Maryland. Capital stock, $5,000. Incorpo 
rators: Wm. B. Baker, T. Littleton Hanway, Win. H. Res- 
sin, Robert C. Richardson and Walter W. Finney. 


The Citizens’ Telephone Company, Grand Rapids, Mich. 
Capital stock, $10,000. Directors: James M. Barnett, Ernest 
B. Fisher, Cyrus E. Perkins, Phillip Graham, Samuel B 
Jenks, Charles R. Sligh, Gaius W. Perkins, Edward Fite 
gerald, Charles F. Rood, William J. Stuart, Ernest A. Stowe 
and Amos S. Musselman. 

The Matfield Green and Bazar Telephone Company. 
Matfield Green, Kan.—to build a line of telephone between 
Matfield Green, Chase County, and Bazar. The capita 
stock of the company is placed at $1,000, and the directar 
named in the charter are John Carnes, B. F. Talkington, P. 
J. Heiz, Levi Jones, R. F. Sargent, W. F. Dunlap and O. H. 
Lewis, all of Matfield Green. 

The Delaware River Telephone and Telegraph Company 
of Liberty, Sullivan County, N. Y.—to construct telephone 
lines through Sullivan, Orange, Ulster and Delaware Coun- 
ties in New York, Wayne and Pike Counties, Penn., and 
Sussex County, N. J., connecting Deposit, Hancock, Port 
Jervis, Honesdale, Milford, Middletown, Bloomingbeurg. 
Wurtsborough, Ellenville, Grahamsville, Livingston Manor. 
New Beach, Roscoe Trout Brook, and Walton. Capital. 
$25,000. Directors: Charles Homer and E. H. Pinney àf 
Jeffersonville, George Christians, Wallace M. Kilburn, and 
others of Liberty, and John H. Scofield of New York City. 
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NEW YORK, OCTOBER 2, 1895. 


EDITORIAL NOTES. 


The Case Mr. John L. Martin, who held 
of an important position in the 

John L. Martin. Chicago offices of the Thom- 

son-Houston and General Electric companies for 
nearly ten years, was arrested in New York last 
week. He had called at the stationery store of Corlies, 
Macy & Co., No. 97 William street, and said he was 
J. B. Moore, cashier of the Merchants and Manufac- 
turers’ Bank of Chicago. He explained that he had 
opened an account with the Central National Bank 
of this city. He desired some checks and gave an 
order for 4,000 to be printed in black ink. A thou- 
sand of them were to be printed for the Central Na- 
tional Bank and the remainder for the Merchants and 
Manufacturers’ Bank. It was learned that Martin 
had no account at the Central National Bank, and 
that there was no such bank in Chicago as he claimed 
to represent. He was therefore taken into custody, 
although there was no direct charge against him here. 
Martin had been living at the Astor House and had 
been able to pay his way out of winnings at the race 
tracks and small amounts raised from negotiating 
bogus checks. 
Martin's habits had become well known, and his 
arrest will cause little surprise. He had been ar- 
rested in July at Detroit, but in that case also there 
was no specific charge against him. 

Ordinarily the downfall of any one man creates 
small interest and should be passed over in charity. 
But the case of John L. Martin is full of lessons 
which need to be taught over and over again, and to 
which the press may well devote some space. 

Martin was well known and well liked. He had 
friends without number, every one of whom would 
have given him a lift when he needed it. He bas 
good business abilities and could have earned a de- 
cent living for himself and family. 

Most people will say, Why should he turn swin- 
dler? To which it is proper to answer, Why should 
he not turn swindler when he needed money? For 
years he had been accustomed, in the line of his of- 
ficial duties, to assist in covering up the swindling 
operations of his superior officers. He had been one 
of the earliest pupils in Mr. Charles A. Coffin’s 
school of crime at Boston, and was taken to Chicago 
and placed in charge of the Central Station depart- 
ment by Silas A. Barton. He had seen territory 
farmed out systematically so that Mr. B. E. Sunny’s 
favorites could obtain illegitimate commissions from 
their employers. He had seen the spoils divided. 
He had been an eye-witness of the many rascalities 
in the Chicago office. He had seen the thieves ad- 
vanced in position while honest men were discharged. 
He had known that the stealings were not all re- 
tained at Chicago, but that a portion of them went to 
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Boston to his superiors. He had been fully aware of 
the carefully laid plans of Coffin and Sunny to rob 
the public by the sale of bogus stocks and bonds. 
He had seen the employees of the Thomson-Houston 
Company, from Coffin and Sunny down, enter into 
various outside trades and deals whereby all the 
profits were to be divided among the individuals at 
the expense of the company they had agreed to serve, 
He had seen original memorandums over the signa- 
ture of Mr. C. A. Coffin, informing district agents 
what price they could have apparatus for, and that 
they could ‘‘retain’’ anything over this amount 
which they could get from the public. He had seen 
Sunny, directed by Coffin, raise over $2,000,000 on 
worthless paper at Chicago banks. He had known 
of a half-dozen detailed reports of the stealings in the 
Chicago office, sent to Mr. Coffin, thrown into the 
waste basket without attention and the men making 
them either discharged or told to mind their own 
business. He had seen his employers deliberately 
conspire to rob the public, guided within the law by 
their eminent counsel. 


Why should he, a weak-minded man, not follow 
in their footsteps as nearly as he could, and try and 
make something from nothing? Why should he 
hesitate to rob his friends or the general public? 
That this was the proper thing to do had been ham- 
mered into him for ten years. 


Mr. Martin’s case should make Mr. C. A. Coffin 
shudder. And no matter how callous Mr. Coffin 
may seem to be, we doubt not that many times in 
the silent hours of the night, when honest men sleep, 
his rest is disturbed by visions of a procession of 
young men whom he has debauched, a mournful 
company, saying, ‘‘ You made us what we are. We 
were honest men till you taught us to commit crime.“ 

If Mr. Coffin’s dreams are not thus troubled, why 
does he leave his hotel at „4 or 5 o’clock morning 
after morning and walk the streets, unable to sleep 
longer ? 

Mr. Martin’s conduct should create no surprise. 
We make no apology for him. He is guilty of seri- 
ous offences against the law, and punishment will 
overtake him. Yet he no doubt fails to see where he 
in any worse than his old employers, and laments the 
lack of money which prevents his hiring expert 
counsel like F. P. Fish to advise him what forms of 
swindling are legal and what are not. He can see 
little difference morally between his crimes and those 
of his superiors, and works within his capabilities, 
forging a $50 or $100 check with as little compunction 
as Coffin showed in planning, through his attorney, 
to spend $65,000 in buying votes at Albany for the 
charter of the General Electric Company. 

on Thursday Martin was held upon a charge ef 
petty larceny until the New York authorities could 
learn whether or not he was wanted in other cities, 
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Nothing was found against him, and he was subse- 
quently discharged. 

His old acquaintances here, whom he had swindled 
out of sums up to $100, would not appear against 


him. They did not share the spirit of Mr. Sunny, 


who induced the Western Electrician to expose him 
and who said that Martin ought to be in the peni- 
tentiary. and I would be glad to put him there.” 

If all the emplovees of the Chicago office of the Gen- 
eral Electric Company who ought to be in jail were 
actually sent there, Martin youre have plenty. of 
company. ` 


No doubt Martin should go to the penitentiary. E 


He is an enemy of society, a rebel against established 
law. Yet he is a much less dangerous enemy of 
society than C. A. Coftin, his instructor and his pro- 


toty pe. 
* N * 


„Electricity It has happened so fre- 
and the quently that ELECTRICITY 

British Association. has distanced its contem- 
poraries that it has become an old story. There are, 
however, some stories that bear repetition, and it is 
with pleasure that we refer to our presentation in 
wivance of all of our contemporaries of the reports 
of the recent British Association meeting. 

By special arrangements we have thus far been 
nearly always at least a week in advance of any other 
American publication in presenting important Eng- 
_ lish news, and in the case of the British Association 
the electrical portion has been reported with nearly 
the same promptitude and completeness that is our 
wont in the case of the meetings of American Elec- 
trical Societies. 

While several of our enterprising (?) confreres are 
quarreling over their relative senilities, ELECTRICITY 
with its young blood steps in and ‘‘ gets there.” 

Would it not be better for our friends the enemy 
to stop their quarreling and attempt some genuine 
newspaper enterprise ? 


& * * 
It is a law of business, as wel 
Telephone as of love, that faint-hearted- 

Manufacturers. ness does not win. That the 
adage most fittingly applies to the more tender re- 
lation, few of those qualified by experience to judge 
will deny. But in its application to the sterner and 
more real, yet none the less vexatious relation, there 
are many to whom experience has taught nothing. 

Of the latter class there are many in the electrical 
trade—some even in the field of electrical journalism 
—but the most conspicuous, just now, are certain 
telephone manufacturers. Until recently these re- 
joiced in the distinction of independent, which 
term, bycommon consent, has been the designation 
applied to all telephone manufacturers outside of the 
Bell Company’s fold. So long as the Bell Company 
remained outwardly inactive these supposedly and 
so-called independent competitors of the great New 
England corporation made bold to say that they 
were in the business to stay and that they were anx- 
iously waiting for an opportunity to meet the Bell 
Company in the legal arena. 

In the agitation and discussion leading up to the 
organization of the Telephone Protective Associations 
these zealous members of the craft were heard early 
and often. They were as prolific in suggestion as 
they were profuse in promises. But when the real 
business of organization had reached the point of 
calling upon members for dues and contributions to 
the defence fund, they were found to be wanting. 
No sooner had the Milk Street Giant begun to arouse 
himself than these Liliputians of the trade began to 
vanish into thin air. With each succeeding step 
taken by the Kell Company in its attempt to retain 
and prolong the monopoly that is slowly but surely 
slipping from its grasp. the number of the weak- 
kneed telephone manufacturers has increased, 

The strength of the independent telephone move- 
ment is not impaired by these defections from the 
ranks. On the contrary it is increased and made 
more effective. With the timid and frightened out of 


Faint-Hearted 


the way. those who are in the trade, not to sell out or 
to sneak out, but to stay, will know what to do and 
upon whom to depend. 

There are in New York, in the East, in the West, 
and in other sections of the country a number of earn- 
est, capable and honest men who have gane into the 
telephone business for legitimate purposes. They 
understand the situation, appreciate all the diffi- 
culties, but they are not scared, neither are they 
disheartened or dismayed. On them will devolve all 
the labor, expense and effort necessary to reach a 
solution of the perplexities which have, but tem- 
porarily, retarded the growth of the independent tele- 
phone business. 


They are ready to fight, and they mean to do it. l 


They will win, because not faint-hearted. ~ 
K&K K * 
European ys. 
American Americans that they give less 
Lamps. “attention to quality than to 
quantity that it is gratifying to know that such is 
not always the case. 


Some weeks ago we published a somewhat extended 


article by Prof. Thomas of the Ohio State University 
upon some incandescent lamp tests, and this week 
we publish an elaborate article by Mr. Paisley on 
tests of foreign lamps, which show them to be so far 
inferior to what are manufactured in this country as 
to excite some suspicion that they are not fair samples 
of foreign manufacture. Mr. Paisley assures us, how- 
ever, that the lamps under test were fair samples of 
those purchasable in the open market, and his method 
of selecting them would seem to preclude any injus- 
tice having been done. 

In this country the lamp competition bas been so 
strong that our manufacturers have felt that their 
only hope of success lay not only in a cheap lamp, 
but in a good one. Therefore, while some manufac- 
turers have pursued the suicidal policy of selling too 
cheaply, they have not at the same time sacrificed 
quality as our foreign brethren seem to have done. 

yY & % 


It is safe to say that 
Electrical Engineer’? every one of the electri- 
imposed Upon. cal journals uses every 
endeavor to avoid imposition, but notwithstanding 
all these endeavors, the best of us sometimes fail, 
and when such failures occur they excite sympathy 
rather than ridicule among their contemporaries. A 
noteworthy instance of failure of this kind occurred 
last week with the Electrical Engineer, which pub- 
lished a well written albeit a ridiculous article from 
the pen of Geo. D. Burton on Smelting Refractory 
Ores in the Electric Furnace.” 

Not one of the staff of the Electrical Engineer being 
a metallurgist, chemist or mining engineer, it is 
scarcely to be supposed that it should be able to dis- 
criminate between the probable and improbable in 
metallurgical practice, so that we pity rather than 
censure it for having given space to Mr. Burton’s 
article. 

For Mr. Burton, however, who has imposed upon 
the credulity of our contemporary, we have no words 
too strong to express our contempt. The whole arti- 
cle from beginning to end is a tissue of absurdities 
such as seem to us ought to be apparent to the most 
superficial lay reader. Our first impulse was to re- 
print the article in full and specify the lcading falsi- 
ties, but on second consideration we deem our space 
too valuab e for this purpose. 


“The 


What is insanity ? 


(A Sane Man's Letter Froma Madhouse, in“ 
Temptation.” ) 

“Taking the people here as a guide, the insane in general 
appear to be people with very little brains and enormous 
egotism. „ There are, I think, all forms of that mor- 
bid egotism which is at the bottoin of insanity. So is their 
antipathy for each other. They keep apart; because a 
madman is all self, and his talk is all self; thus egotisms 
clash and an antipathy arises; yet it is not, I think, pure 
Antipathy, though so regarded, but a mere form of their 
boundless egotism.” 


A Terrible 


„ -this great ' railroad 


It is so often thrown up to 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


THE ST. PAUL AND WHITE BEAR RAILROAD AND 
> WILDWOOD PARK. 
In our issué of August 7 we devoted considerable 


space to the affairs of the above railroad and park. 


the latter a resort established by Mr.-H. M. Byllesby 
to tempt the populace of St. Paul to ride over the 
eleven miles of road owned by the railroad com- 
pany, which was capitalized for $500,000. 

A representative of ELECTRICITY on a recent visit 
to St. Paul had the pleasure of making a trip over 
system, and of enjoving the 
beauties of Wildwood Park for a few hours. 

One car was then being run every half hour frum 
the terminus of the East Seventh street line in St. 
Paul, which latter has extended its tracks to make 
connection with the White Bear road. 

The White Bear line's terminus is at the extreme 
eastern limit of the built-up portion of the cit). 
Between this point and North St. Paul, a distanee of 
sume three miles, about twelve residences were 
counted, mostly farm houses. North St. Paul looks 
like what it is—a boom town gone to pieces. Mr. 
Ralph Beach’s old wagon factory, with broken win- 
dows and decaying roof, is one of the monuments still 
left to remind the visitor of what might have been but 
was not. Here the rolling stock of the steam dummy 
line which Mr. Byllesby bought for $75,000 is seen 
standing on side tracks, rusting and rotting in decay. 
There are two small engines and three cars. They 
will, no doubt, lie where they are, as they could not 
now be moved without falling in pieces. 

Between this point and the lake there are less than 
a dozen houses, the road running through the fields 
the entire distance of eight miles. The road bed is 
in bad condition, the rails are light and hadly used 
up, and anything like speed is out of the question. 

At the park there were perhaps 50 to 75 people. 
Mr. Byllesby’s resort has not proved a success. There 
was a ball game in progress, the players doing their 
best in a field where the grass was about 6 inche: 
high, not having been cut this season. There wasa 
dancing hall, about 40 feet square, where a blonde 
young lady of athletic training played the piano. 
and a one-legged fiddler in a sweater did the reat of 
the duty of an orchestra. He had a one-quart tin 
pail beside his chair for a spittoon, and when this was 
unavailable he visited at intervals a reserve pail of 
the same size which stood behind the piano. Four 
large signs, warning guests not to spit on the floor. 
adorned the walls of this pavilion. The dancers 
were three times, in number, the size of the orches- 
tra—six people. Adjoining the dancing pavilion 
was a little restaurant, where sandwiches, beer, etc., 
were sold, and there was one stand displaying stick 
candy and peanuts. 

A hundred feet away is a diminutive roller skating 
rink, around the walls of which hangs a roller 
coasting track which would give a Coney Island 
fakir a stroke of heart disease, and will certainly 
cause Chimmie Fadden to say Wat t’ell,’” if be 
ever sees it. No iron tracks were laid, the car roll- 
ing down upon basswood boards 6 inches wide and | 
inch thick. The ties, of similar material, are about 
18 inches apart, and the track is worn and rotted 
so that a collapse may be looked for on any trip with 
reasonable expectation that it will take place. At 
the end there is a little tunnel, 20 feet long, over 
which is hung the sign, No kissing in the tunnel.” 
There is no danger of a violation of this rule. Even 
the most amorous couple would be thanking their 
stars at that point that they were still alive, and 
would not be in the right humor to do any kissing. 

All the buildings are of the cheapest frame con- 
struction. A few rowboats and two or three sail- 
boats are offered for hire, and there are a few batb- 
houses. In the water there is one toboggan slide 
about 15 feet high. The bathing sign reads as fel- 
lows: ‘‘ Bathing 15 cents with suits; 25 cents with- 


-’ folders; because goods are sold too cheap. 
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out suits. This seemed to put too small a penalty 
on nudity. l 
Mr. Byllesby's two bears have disappeared, as 
they were not drawing cards. A few tables were 
provided at one end of the park for the impecunious 
with basket lunches. No lawns were laid out or 
hard paths made. The soil is composed of a species 
of loamy sand, about 6 inches deep when dry and 
bottomless when wet. Through this the few visitors 
wallow. 

We believe we have now chronicled all the amuse- 
ment features of Wildwood Park, which Mr. 
Bylleshy thought were sufficient to draw a throng of 
visitors from St. Paul in spite of the many really 
elegant resorts within their reach. The bond- 
holders may form from this a good idea of the value 
of their investment. 

Returning to St. Paul by a different route, crossing 
the lake to White Bear Beach, one finds a charming 
resort there, around which a large number of pretty 
cottages have been built, with nice grounds and ap- 
pointments which would be creditable to any 
locality. 

& K * 

THE subject of Induced Travel ’’ has come to be 
quite a study for a great many of our street railway 
men. Among th: inducements for the public to 
visit Lake Como, near St. Paul, have been this sum- 
mer the performances of Prof. Dugay, which are 
thus described in placards hung in the street cars of 
that city : 

„Professor A. J. Dugay will walk across Lake Como on a 
high wire. The Professor will also take a wheelbarrow 


and a stove out on the wire, where he will cook and eat 
his dinner. He will also stand on his head.” 


This ought to fill the cars. 
& & * 


Ar the opening meeting of the New Vork Elec- 
trical Society at Columbia College, on Friday evening 
last, Mr. T. C. Martin delivered a popular lecture on 
‘* Niagara on Tap.“ 

Is is to be regretted that Mr. Martin did not con- 
fine himself entirely to facts, instead of giving figures 
as to what it will cost the Niagara Company to send 
power to Buffalo. The lines have not yet been built, 
and there is no prospect that Niagara power will be 
sent to Buffalo in the near future. Moreover, every 
official estimate on the cost of delivering this power 
twenty miles away has been proved to be wildly in- 
accurate. This was notably the case with the Hous- 
ton-Kennelly estimate, which Mr. Martin’s paper 
still fathers, even though Mr. Kennelly has since con- 
fessed his error. A popular lecturer, even though a 
humorist like Mr. Martin, should not assist in pro- 
mulgating misinformation. 

& & „% . 
Why 80 Many Failures? 

The failure of such concerns as that of which 
Mr. Henry B. Cutter of Philadelphia was at the head, 
and many others that have occurred in the past three 
years, are signs of the times which others in this trade 
cannot afford to ignore. They prove as conclusively 
as we could desire the superior foresight of ELEC- 
TRICITY in 1892, and the correctness of our views on 
the general situation. Mr. Cutter is a man respected 
by all who know him; his concern was conservatively 
managed; they made good goods, and tried to do a 
square business. They have failed because the kind 
of business methods prevailing in this trade are such 

us few honestly managed companies can survive in 
competition; because so many companies are being 
„i. managed without regard to the interests of stock- 
It is with 
regret, but with perfect composure, that we remem- 
ber that the Cutter Company never saw fit to give 
any encouragement to ELECTRICITY, the only paper 
in the field working conscientiously to eradicate the 
evil features which have forced so many decent con- 
cerns to the wall. We shall still win our fight. It 
is nearly won now. But we could fight with more 
effectiveness if every honest company in the United 
States would extend the right hand of fellowship. 
We need their support, but not half as much as they 


need ELECTRICITY, and dozens of congerns, appar- 
ently prosperous now, will yet have particular reason, 
as the Cutter Company has, to appreciate the logic 
of our arguments. 

& * 

IT is in evidence, over Mr. C. A. Coffin’s own 
signature, that he at least never expected the G. E. 
Company to make any money out of the sale of ap- 
paratus. In the last week of May, 1892, just before 
the formal realization ef the consolidation arrange- 
ment, he wrote to Mr. H. M. Byllesby a personal letter 
in which he says among many other interesting things: 
Please advise me as soon as possible how many 
stocks and bonds you will be able to turn in during 
the coming year. Whenever we lend financial assist- 
ance to local eempanies we sheuld get a large bonus 
in stocks and bonds in addition to the stocks and 
bonds taken fer. territeria) lioenses. We expect to 
take in enough stocks and bonds as bonuses to pay 
all our dividends, leaving whatever profite there may 
be from manufacture to apply to surplus account.“ 

Was this also Mr. J. P. Morgan’s expectation when 
he was advising his friends to buy G. E. shares above 
par? Did this kind of a business seem to Mr. Mor- 
gan to possess the elements of soundness ? 

& K & 

PROF. FORBES is now in Africa, but we do not think 
he is on the same errand that took Prof. Garner there. 
Forbes has no nee. to study the monkey language. 

x & * 

ABOUT the worst fault that a newspaper can have 

is the use of slovenly English. and there is no greater 


offender on our exchange list than the Electrical En- 


gineer. It is not enough that it drivel and drone in 
its efforts to fill space without saying anything, it 
does worse and ignores its grammar and its diction- 
ary. Last week in an editorial on standardizing lamp 
sockets it uses such jumbles as miscellaneity ” and 
standardization ’’—words which are not found in 
Webster and which mean nothing. 
x & * 
No writer ever made more kinds of a fool of him- 


self in one article than George Forbes. 


* * * 

WE suppose at least 5,000,000 people have had 
their ears glued to their telephones for a week wait- 
ing to hear the results of Mr. James E. Keelyn’s 
efforts to have the Bell Telephone Company abolished 
on account of its violation of anti-trust laws. They 
will not have much longer to wait for startling news. 
They are likely to hear any moment that Molony has 
begun quo warranto proceedings and that Altgeld has 
declared that U. S. patents do not go in Illinois. 

& & ¥ 

A SPECIAL committee of the Lynn, Mass., Board 
of Trade has reported, upon the authority of Mr. C. A. 
Coffin, that unless that town makes special induce- 
ments to retain them the General Electric shops may 
be moved to Schenectady. 

& N * 

THE Metropolitan Elevated Railway Company in 
Chicago has issued orders that hereafter any em- 
ployee burning his hands on the third rail will be dis- 
charged. This is not a joke. So many employees 
have disabled themselves in this way, and been car- 
ried on the payroll while their hands were healing, 
that it has become a burden. Hereafter we suppose 
the employees will risk dropping to the street in case 
of a misstep rather than grab the third rail. 

„& & % 

A STORY of last week is that Mr. Coffin, expecting 
to be forced out of the General Electric Company at 
an early day, called one of his old-time favorites to 
his office and said: ‘‘ We want you to promise to 
stick to me no matter what happens, will you do it?“ 
The story saysthat the young man recalled former 
ill-treatment to Mr. Coffin’s mind, that when he had 
been in the very shadow of the penitentiary Mr. 
Coffin deserted him, and declined to make any such 
promise. This story cannot beall truth. If Mr. 
Coffin had made any such request, the answer would 
have been: ‘‘ Why, certainly, Mr. Coffin; you have 


been the best friend I ever had, have done more for 
me than anyone else, and if I can serve you in any 
way you can count on my doing 80.” ; 


FORBES’S APOTHEOSIS OF FORBES. 


I am the only Engineer in the World ; 
I do things impossible to other men. 
The blawsted American Bounder 

May blow his bazoo, 

But I'm blowed 

If he can beat 

Me. 

[ invented Electricity, 

I discovered the Universe, 

And I expect to make a New Earth, 

If My Millionaires 

Put up the stuff. 

I can draw plans as easy 

As I can draw my breath, 

Or my $400 a month salary. 

I can design dynamos with my eyes shut, 
But nobody can build them. 

I went to the States 

Because I was the Only Man 

Who could Tap Niagara, 

Or build any other 

Great Work. 

My plans did not suit any one 

But Me, 

And I had some trouble 

To keep 

My president 

My vice-president. and 

My directors 

In hand, 

But I used tact and judgment, 
Likewise forbearance, 

And soon they thought there was nobody 
Like Me. 

Kelvin, Tesla, Turrettini, Rowland, Mascart and Sellers 
Thought they knew something about 
Low frequencies, ohms and volts, but 
They never touched Me, 

Not Me. 

Jam mostly a modest man, 

But I was born with a Great Brain. 

I have a Big Head, 

And I know it. 

I never brag about what I know, 

But when I open my mouth 

And begin to spout language 

About what I have done, 

Niagara isn’t in it 

With Me. 

When I curb my reticence 

And address the vulgar crowd 

My Countrymen blush for shame, 

The average American profanely laughs ; 
But what's that 

To Me. 
I have dined with Barlow and Conkling, and 
I want the world to know it. 
Conkling I adored, because 

His bump 

Of vanity and Mine 

Were twins. 

I can tolerate the 

Potters, the Bruzes, the Lorillards, the 
Delafields, the Fishes, the Kents, the Rushmores, the 
Prestons, the Van Courtlandts, the Van Nests, and 
Allen Lathrop, 

Who tolerated me for the sake of my 
Father and my brother. 

But the rest of the 

Sixty Million Americans are 

All beneath 

Me. 

And if there is one species J 

Can't endure, it is 

American bagmen or drummers, 
Because 

They refused to recognize 

My Greatness. 

History may fail to give me any place, 
But I make my own place. 

When I want to be heard I speak— 
Even my clothes speak. 

I need no monuments, 

Not I. 

I am the megacephalous Man, 

I am the Master Mind, 

I am the only Creative Genius, 

I am the only man with New Ideas, 

I am the Harnesser of Niagara, 

I am Superlative Muchness, 

I live in London, 

I have preserved my Englishnenss, 
And my name is 

Forbee— 

George Forbes, C. E. 


Brooklyn Edison Co. Rebels. 
REFUSES TO BUY MONOCYCLIC GENER- 
ATORS. 


Stanley Company Seoures the Contract. 


At the last meeting of the N. E. L. A., at Cleve- 
land in February of this year, Dr. Louis Bell read an 
interesting paper on the Monocyclic System of Trans- 
mission. The paper was a strong one, and was intend- 
ed to leave no doubt in the minds of central station 
men as to the superiority of this system over the 
Westinghouse or Stanley two-phase systems. Again, 
at the annual meeting of the Edison licensees in 
August, Mr. Emmet, for the General Electric Com- 
pany, endeavored to show conclusively that the 
monocyclic was the only system for the licensees to 
adopt in conjunction with the Edison three-wire 
system. 

It is apparent now that both these gentlemen 
labored in vain, as did Prof. Steinmetz when he spent 
so many months in his work (either original or imi- 
tative) upon the monocyclic system. 

After a thorough examination of the three systems 
(General Electric, Westinghouse and Stanley), the 
two leading Edison licensee stations, New York and 
Brooklyn, have decided that the monocyclic system 
does not meet their requirements, and have purchased 
other apparatus. 

Last week the Brooklyn Edison Company con- 
tracted with the Stanley Electric and Manufacturing 
Company for two 350 K. W. machines with accessories. 
The General Electric Company made every effort to 
prevent the Brooklyn Company from making the 
purchase. Every possible argument, both com- 
mercial and technical, was used. On the commercial 
side there was little to say, as the purchase was made 
through the Citizens’ Company, lately absorbed by 
the Brooklyn Edison Company, hence there was no 
direct violation of the licensee contract. On Thurs- 
day a delegation of General Electric people, com- 
posed of Messrs. Steinmetz, Greene, Rice. Emmet and 
Hughes, spent several hours with Pre: ic ent Ethan 
Allen Doty, Secretary Royal C. Peabody und Man- 
ager W. S. Barstow, of the Brooklyn C on pany. 
Every point was gone over, and even Mr. Steinmetz 
was compelled to admit that for the purposes of an 
Edison three-wire station the monocyclic system is 
inferior. 

The New York Edison Company, it is understood, 
have also bought Stanley apparatus for the Manhat- 
tan Station. 

ELECTRICITY’s often expressed opinion, that the 
entire body of Edison licensees must soon break 
away completely from the General Electric Company 
is materially strengthened by these events. The 
General Electric Company has fallen behind in the 
race, and can no longer give the licensees what they 
need. 

It is improbable that any Edison licensee company 
in the country will again be foolish enough to pay 
over any percentage of increases in capital stock as a 
bonus to the parent company under the old licensee 
contract. At the time of the last increase of the 
Brooklyn Company that company compromised by 
paying over about 7 per cent. instead of the 30 per 
cent. called for in the contract. 

The question as to whether the rank and file of 
the Edison licensees will adopt the monocyclic 
System as an adjunct is pretty thoroughly settled 
in the negative. It has been carefully investigated 
by the managers of the leading stations in the East 
and found wanting. Other stations will accept the 
conclusions of these managers as correct. 


Ohio Electric Light Association. 

The annual meeting of the Ohio Electric Light As- 
sociation will be held at Piqua, Ohio, beginning at 
2 P. M. Tuesday, October 8, 1895. Arrangements 
have been made with the Hotel Plaza for the accommo- 
dation, at reasonable rates, of all who may attend. 


ELECTRICITY. 


SOCIETY NEWS. 


The American Institute of Electrical Engineers. 

The first of the fall meetings of the Institute in New 
York was held in the banquet hall of the Hoffman 
House on Wednesday evening, September 25, the 
paper of the evening being one by Mr. Charles 8. 
Bradley on ‘‘ Phasing Transformers.“ The paper 
itself, which will be found elsewhere in this issue, 
was one of absorbing interest. Mr. Bradley is orig- 
inal in everything—in his methods of thought as 
well as in his methods of expression and action—and 
it was therefore rather to be expected that the occa- 
sion of the reading of his paper would be attended by 
something out of the ordinary. The announcement 
that the paper would be read at the Hoffman House 
instead of at the usual place of meeting, was in itself 
sufficiently out of the ordinary to satisfy expectations, 
but Mr. Bradley had another treat in store for his 
guests besides his excellent paper. After the discus- 
sion, which by the way was all too brief, President 
Duncan requested, on behalf of Mr. Bradley, that the 
members remain for a while. At a given signal a 
number of spike-tailed waiters appeared and the 
quondam banquet hall resumed its appropriate func- 
tion, and the members of the Institute found them- 
selves the guests of Mr. Bradley at an elegant lunch, 
such as few besides Mr. Bradley could have planned 
and few besides the Hoffman House could have car- 
ried out. 

The remainder of the evening was spent in social 
intercourse which was most enjoyable, and the event 
is one that will be long remembered by those who 
were 80 fortunate as to be present. 


At the regular monthly meeting of Council, held 
at the rooms of the Institute September 25, the fol- 
lowing associate members were elected : Sydney B. 
Austin, Sidney, N. Y.; Geo. H. Blaxter, Pittsburg, 
Pa.; Elmer E. Boyer, Lynn, Mass.; Byron T. Burt, 
Charleston, S. C.; Henry S. Carhart, Ann Arbor, 
Mich.; John B. Cornell, Hamilton, O.; Maurice 
Coster, Chicago. III.; David Francis Crawford, Fort 
Wayne, Ind.; Philip Dawson, London, Eng.; Lewis 
Degen, Rio de Janeiro, Brazil; Will Knox Dunlap, 
Pittsburg, Pa.; Thomas C. Fremyear, Gloversville, 
N. V.; Carl Harold Hakonson, Schenectady, N. » 
Russell B. Harrison, Terre Haute, Ind.; Robert R. 
Harvey, Wilkes-Barre, Pa.; Chas. E. Hewitt, Han- 
over, N. H.; Chas. R. Huntley, Buffalo, N. V.; D. 
W. Irvine, Chambersburg, Pa.; W. Wallace Ker, 
Jersey City, N. J.; Paul M. Lincoln, Niagara Falls, 
N. V.; Robert Bruce Mann, Milwaukee, Wis.; Josiah 
L. Merrill, Schenectady, N. V.; Chas. H. Merz, New- 
castle-on-Tyne, Eng.; James Mitchell, Rio de J aneiro, 
Brazil; Edgar L. Morley, New York City; Evan 
Parry, East Dulwich, London, S. E.; Andrew Pinker- 
ton, Appolo, Pa.; Percy Howard Powell, Hempstead, 
N. Y.; Dwight Parker Robinson, Chicago, III.; David 


B. Rushmore, Plainfield, N. J.; John F. Skirrow, 
Brooklyn, N. Y.; Henry G. Stott, Buffalo, N. Y.; 
Gustav Adolph Wiese, Alameda, Cal.; Chester P. 
Wilson, Philadelphia, Pa. Total, 34. 


. PROPOSED SETTLEMENT. 


The proposal of the Cutter Electrical and Manu- 
facturing Company of Philadelphia for settlement 
With creditors shows nominal assets of about $42,000, 
of which $14,000 is in accounts receivable; liabilities 
are about $28,000. There are attachments aggrega- 
ting about $8,000. It is proposed by the company to 
give notes to these secured creditors, with outside 
endorsement, and thus release the property; to pay 
all bills of less than $20 in cash within 60 days, and 


to give unsecured notes without interest to other credi- 
tors, to run 6, 12, 18, 24, 30 and 36 months, equally 
divided. 

If this settlement is satisfactory the company will 
proceed at once. a ee 


Boss-Rittle. 
Mr. John C. Boss, president of The Lakon Com- 
pany, Elkhart, Ind., was married on the 25th inst. 
to Miss Anna Rittle of that city. 
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European Incandescent Lamps. 


BY D. PAISLEY. 
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(Reproduction Reserved.) 

It is generally known that the Edison & Swan 
Company’s master patents of glow lamps expired in 
England in November, 1893, and it may be interest- 
ing to the readers of ELECTRICITY to learn the results 
of the expiry of the monopoly held so tenaciously in 
that country by the company just mentioned. 

Up to a month ortwo before the lapse of the 
patent, the price of an ordinary Central Station 
lamp, of say 8 to 25 candle power, 50 to 110 volts, 
was 90 cents, when it was suddenly reduced to 40 
cents, owing doubtless to the fact that many Euro- 
pean Continental makers were offering their lampe 
for sale in England, for forward delivery, the day 
after the expiry of the patent, at a fourth of the 
then current Edison & Swan Company's price. This 
price of 40 cents is still in force for the lamps men- 
tioned above, that is nominally, but it is an open 
secret that for even small quantities the price to 
favored parties, or parties who can make their own 
terms, is now as low as 28 to 30 cents, while the fact 
that the Ediswan factory is now working overtime, 
in view of the already large stocks still beld by the 
factory at the numerous depots, points to a still 
greater reduction on the present price. The reason 
for this latter action is not far to seek, for the total 
requirements of the United Kingdom for central 
station lamps alone this winter will be quite three 
millions, while considerably over one million will be 
necessary for independent installations, not to men- 
tion the very large number of lamps of special volta- 
ges and shapes, more particularly for decorative pur- 
poses. Of this large number of lamps, the Edison- 
Swan Company, under ordinary circumstances, with- 
out reduction in prices, would not secure more than 
750,000 of the class known as central station lampe, 
leaving the remainder to be covered by the European 
Continental manufacturers. The company therefore 
seems determined to reduce its price to the level of 
the best quality competitors in the hope of being 
able to retrieve its position as monopolizers of the 
British trade. If it fail in its endeavor, the ques 
tion becomes a serious one, as it is impossible to 
exist with a capital of about $2,500,000 on a sale of 
say 1,200,000 per annum with a net profit of 3 to 4 
cents per lamp. 

One result of the expiry of the monopoly in Great 
Britain was the flooding of the market with lamp» 
of all sorts and conditions, and consequently a rapid 
fall in the prices. The two worst sinners in this 
latter respect, one in Hamburg and the other in 
Berlin, have gone the way of all price-cutters. and 
the London market knows them no more. Others 
are likely to follow, but at the moment the trade in 
the hands of its present possessors seems stable and 
settled down to an ordinary business. It is not at 
all surprising that these Continental makers rushed 
headlong into the English trade; the only trademark 
known was that of the old monopoly, and the only 
recommendation needed to sell lamps was a low 
price, the question of life and efficiency being rele- 
gated to a second place. 

Now that the excitement has quite calmed down, it 
will be interesting to know the quality of the lamps 
now on the English market, and to this end the 
writer purchased the lamps enumerated below at. the 
prices noted, they having been sold to him over 
the counter,” in no way specially chosen, the spe- 
cial purpose for which they were intended not 
having been mentioned. 

The figures show the results of the time trials of 
the lamps run at the voltage marked on the lamps, 
which was in all cases 100 volts. The trial was 
conducted perfectly unbiased, the best instruments 
were employed for the readings, and these were com- 
pared several times during the trial with other 
standard instruments. The readings were taken 
every week, but the space at disposal of this article 
would be insufficient to give the weekly results. and 
as the average useful life is less than 600 hours, the 
two tables comprise the results at the beginning 
of the run, at 350 hours, and at 600 hours, notes 
being given of the life of such lamps as burned out 
before the end of the 600 hours. 

The tables given are sufficiently explanatory ; each 
lamp of each manufacturer is noted as having con- 
sumed so much of an ampere, run at a voltage of 
100, and the product of the voltage by the amperage 
divided by the candle-power at the various stages of 
the trial gives of course the watts expended per 
candle-power produced: 
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ELECTRICITY. 


British Association.“ 
ELECTRIFICATION AND DISELECTRIFI- 
CATION OF AIR AND OTHER GASES. 


BY LORD KELVIN, MAGNUS MACLEAN, AND ALEX- 
ANDER GALT. 


[Abstract.] 

3 1. The experiments were made for the purpose 
of finding an approximation to the amount of elec- 
trification communicated to air by one or more elec- 
trified needle points. The apparatus consisted of a 
metallic can 48 cms. high and 21 cms. in diameter, 
supported by paraffine blocks, and connected to one 
pair of quadrants of a quadrant electrometer. It 
had a hole at the top to admit the electrifying wire, 
which was 5°31 meters long hanging vertically within 
a metallic guard tube. This guard tube was always 
metallically connected to the other pair of quadrants 
of the electrometer and to its case, and to a metallic 
screen surrounding it. This prevented any external 
influences from sensibly affecting the electrometer, 
such as the working of the electric machine which 
stood on a shelf 5 meters above it. 

32. The experiment is conducted as follows: One 
terminal of an electric machine is connected with the 
guard tube and the other with the electrifying wire, 
which is let down so that the needle is in the center 
of the can. The can is temporarily connected to the 
case of the electrometer. The electric machine is 
then worked for some minutes, so as to electrify the 
air in thecan. As soon as the machine is stopped 


Connected with guard screen (not shown in diagram). 
Fse. 1. 


the electrifying wire is lifted clear out of the can. 
The can and the quadrants in metallic connection 
with it are disconnected from the case of the electrom- 
eter, and the electrified air is’ very rapidly drawn 
away from the can by a blowpipe bellows arranged to 
suck. This releases the opposite kind of electricity 
from the inside of the can, and allows it to place 
itself in equilibrium on the outside of the can and 
on the insulated quadrants of the electrometer in 
metallic connection with it. 

23. We tried different lengths of time of electri- 
fication and different numbers of needles and tinsel, 
but we found that one needle and four minutes of 
electrification gave nearly maximum effect. The 
greatest deflection observed was 936 scale divisions. 
To find from this reading the electric density of the 
air in the cans, we took a metallic disk, of 2 cms. 
radius, attached toa long varnished glass rod, and 
placed it at a distance of 1.45 cm. from another and 
larger metallic disk. This small air condenser was 
charged from the electric light conductors in the 


*Papers read at the British Association Meeting, Sep- 
ember 11-17, 1895. 
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laboratory to a difference of potential amounting to 
100 volts. The insulated disk thus charged was 
removed and laid upon the roof of the large insulated 
can. This addition to the metal in connection with it 
does not sensibly influence its electrostatic capacity. 
The deflection observed was 122 scale divisions. 
The capacity of the condenser is approximately 
1 X 2? 1 


Ir x14 145 The quantity of electricity with 


hi h i . h . 1 X 100 1 1 
which it was charged was 1-45 200 4°35 electro- 


static unit. Hence the quantity to give 936 scale 


oe 1 936 
divisions was 4.45 * 122 17637. 

The bellows was worked vigorously for two and a 
half minutes, and in that time all the electrified air 
would be exhausted. The capacity of the can was 
16,632 cubic centimeters, which gives, for the quan- 

: eh i f 1.7637 

tity of electricity per cubic centimeter, 16,632 aaa 
X 10 +. The electrification of the air in this case 
was positive; it was about as great as the greatest we 
got, whether positive or negative, in common air 
when we electrified it by discharge from needle 
points. This is about four times the electric 
density which we roughly estimated as about the 
greatest given to the air in the inside of a large 
metal vat, electrified by a needle point and then left 
to itself, and tested by the potential of a water- 
dropper with its nozzle in the center of the vat, in 
experiments made two years ago and described in a 
communication to the Royal Society of date May, 
1894.* 

24. In subsequent experiments, electrifying com- 
mon air in a large gas-holder over water by an insu- 
lated gas flame burning within it with a wire in the 
interior of the flame kept electrified by an electric 
machine to about 6,000 volts, whether positively or 
negatively, we found as much as 1°5 X 10 ‘for the 
electric density of the air. Electrifying carbonic 
acid in the same gas-holder, whether positively or neg- 
atively, by needle points, we obtained an electric 
density of 2°2 X 10 +. 

2 5. We found about the same electric density 
(2.2 X 10 *) of negative electricity in carbonic acid 
gas drawn from aniron cylinder lying horizontally, 
and allowed to pass by a U-tube into the gas-holder 
without bubbling through tle water. This electrifica- 
tion was due probably not to carbonic acid gas rush- 
ing through the stopcock of the cylinder, but to bub- 
bling from the liquid carbonic acid in its interior, or 
to the formation of carbonic acid snow in the pas- 
sages and its subsequent evaporation. When car- 
bonic acid gas was drawn slowly from the liquid 
carbonic acid in the iron cylinder placed upright, 
and allowed to pass, without bubbling, through the 
U-tube into the gas-holder over water, no electrifica- 
tion was found in the gas unless electricity was com- 
municated to it from needle points. 

46. The electrifications of air and carbonic acid 
described in Sections 4 and 5 were tested, and their 
electric densities measured by drawing by an air 
pump a measured quantity of the gast from the gas- 
holder through an indiarubber tube to a receiver of 
known efticiency and of known capacity in connection 
with the electrometer. We have not yet measured 
how much electricity was lost in the passage through 
the indiarubber tube. It was not probably nothing ; 
and the electric density of the gas before leaving the 
gas-holder was no doubt greater, though perhaps not 
much greater, than what it had when it reached the 
electric receiver. 

47. The efficiency of the electric receivers used 
was approximately determined by putting two of them 
in series, with a paraffine tunnel between them, and 
measuring by means of two quadrant electrometers 


* On the Electrification of Air,“ by Lord Kelvin and 
Magn us Maclean. 

t The gas-holder was 38 eins. high and 81 ems. in eireum— 
ference. Ten strokes of the pump raised the water inside 
to a height of 8.1 eins., so that the volume of air drawn 
through the receivers in the experiments was 428 cubic cen- 
timeters per stroke of the pump. This agrees with the 
measured effective volume of the two cylinders of the 
pump. 


the quantity of electricity which each took from a 
measured quantity of air drawn through them. Br 
performing this experiment several times, with the 
order of the two receivers alternately reversed, we 
had data for calculating the proportion of the elec- 
tricity taken by each receiver from the air entering 
it, on the assumption that the proportion taken by 
each receiver was the same in each case. This as- 
sumption was approximately justified by the results. 

2 8. Thus we found for the efficiencies of two dif- 
ferent receivers respectively 0.77 and 0.31 with air 
electrified positively or negatively by needle points: 
and 0.82 and 0.42 with carbonic acid gas electrified 
negatively by being drawn from an iron cylinder 
placed on its side. Each of these receivers consisted 
of block tin pipe, 4 cms. long and 1 em. diameter, 
with 5 plugs of cotton-wool kept in position by 6 
disks of fine wire gauze. The great difference in 
their efficiency was no doubt due to the quantities of 
cotton-wool being different, or differently compressed 
in the two. 

49. We have commenced and hope to continue an 
investigation of the efficiency of electric receivers of 
various kinds, such as block tin, brass and platinum 
tubes from 2 to 4 ems. long and from 1 mm. to 1 
cm. internal diameter, all of smooth bore and with- 
out any cotton-wool or wire gauze filters in them: 
also a polished metal solid, insulated within a paraf- 
fine tunnel. This investigation, made with various 
quantities of air drawn through per second, have 
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already given us come interesting and surprising re. 
sults, which we hope to describe after we have 
learned more by further experimenting. 

ĝ 10. In addition to our experiments on electri 
filters we have made many other experiments te 
find other means for the diselectrification of air. It 
might be supposed that drawing air in bubbles 
through water should be very effective for this pur- 
pose, but we find that this is far from being the case. 
We had previously found that non-electrified air 
drawn in bubbles through pure water becomes nega- 
tively electrified, and through salt water positively. 
We now’ find that positively electrified air drawn 
through salt water has its electrification diminished 
but not annulled, if the primitive electrification is 
sufficiently strong. Negatively electrified air drawn 
in bubbles through pure water, and positively elec. 
trified air drawn through salt water, has its electriti- 
cation augmented. 

@ 11. To test the effects of heat we drew air 
through combustion tubes of German glass about 1 
ems. long and 2} or 14 cms. bore, the heat being 
applied externally to about 120 cms. of the length. 
We found that, when the temperature was raised to 
nearly a dull red heat, air, whether positively or 
negatively electrified, lost little or nothing of its 
electrification by being drawn through the tube 
When the temperature was raised to a dull red beat. 
and to a bright red, high enough to soften the glas 
losses up to as much as four-fifths of the whole elec 
trification were sometimes observed, but never com- 
plete diselectrification. The results, however, wer 
very irregular. Non-electrified air never became 
sensibly electrified by being drawn through the wx 
glass tubes in our experiments, but it gained strong 
positive electrification when pieces of copper foil. and 
negative electrification when pieces of carbon, wer 
placed in the tube, and when the temperature was 
sufficient to powerfully oxidize the copper or to burn 
away the charcoal. 

412. Through the kindness of Mr. E. Matther. 
we have been able to experiment with a platinum 
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tube 1 meter long and One Millimeter bore. It was 
heated either by a ga name or an electric current. 
When the tube was Cold, and non-electrified air 
drawn through it, we found no signs of electrification 
by our receiver and electrometer. But when the tube 
was made red or white hot, either by gas burners 
applied externally or by an electric current through 
the metal of the tube, the previously non- 
electrified air drawn through it was found to be elec- 
trified strongly positive. To get complete command 
of the temperature we passed a measured electric 
current through 20 centimeters of the platinum tube. 
On increasing the current till the tube began to be at 
a scarcely visible dull red heat we found but little 
electrification of the air. When the tube was a little 
warmer, so as to be quite visibly red hot, large elec- 
trification became manifest. Thus 60 strokes of the 
air-pump gave 45 scale divisions on the electrometer 
when the tube was dull red, and 395 scale divisions 
(7 volts) when it was a bright red (produced by a 
current of 36 amperes). With stronger currents, 
raising the tube to a white-hot temperature, the elec- 
trification seemed to be considerably less. 


AN IMPROVED PORTABLE PHOTOMETER. 


BY W. H. PREECE AND A. P. TROTTER. 


[The first part of this paper appeared in last week's issue. ] 
The color difficulty is reduced, in the first instance, 
by the freedom of motion of the levers. The handle 
may be quickly moved to and fro on each side of the 
true reading, and the middle position may be esti- 
mated. In measuring the illumination due to arc 
lamps, the color difficulty becomes troublesome. The 
color of the glow lamp in the photometer should be 
approximately a mean between the color of the stand- 
ard of light wherewith the instrument is calibrated 
and that of an are lamp. This halves the difficulty, 
which can never be entirely removed, since differ- 
ently colored lights are not physically comparable ; it 
may, however, be relegated entirely to the laboratory 
by the use of a colored screen and diaphragm. 
If the hinged screen be painted pale blue, some of 
the yellow rays of the lamp in the photometer are 
absorbed, and the reflected rays approximate to gray, 
that is, to feebly illuminated white. On the other 
hand, if the diaphragm is tinted yellow, the white 
light from electric arcs or of daylight may be reduced 
to approximately the same color as that of the lamp 
in the photometer. In the first case the illumination 
of the hinged screen is reduced, and a brighter lamp 
would have to be used to restore the true value of the 
scale readings, and in the second case the illumina- 
tion of the diaphragm would be reduced, and the 
scale readings would be too high. But by tinting both 
screens the calibration of the instrument need not 
be disturbed. The screen being colored pale blue and 
the diaphragm pale yellow, there is no difficulty in 
obtaining disappearance of the hole in the diaphragm 
when illuminated by arc light, or even by daylight. 
The selection of the colors suitable for obtaining a 
true measurement is based upon the mean of a nuin- 
ber of measurements. White screens are used, and a 
dull day should be chosen. If the measurement is 
made at midday, the color will not alter appreciably 
during the calibration. A number of measurements 
are made with quick oscillations of the handle, and 
the mean is taken. Several screens and diaphragms of 
different tints being in readiness, pairs are tried, and 
a selection is made of a pair which give a good color 
match, and, if possible, the mean reading given by 
the white screens. A slight departure from the mean 
could be corrected by the use of a coefficient. It is 
not suggested that strongly colored lights can he 
scientifically compared in this manner, but only that 
the yellowish light of a glow lamp can be compared 
with the whitish light of an arc or of subdued day- 
light. We employed this device in 1974, and Messrs. 
G. W. and M. R. Patterson, the translators of Palaz's 
Industrial Photometry, who have used it in con- 
mection with a Lummer-Brodhum photometer, re- 


mark“ that it can, of course, give no additional ab- 
solute accuracy to the photometric measurements ; it, 
however, adds greatly to the comparative accuracy of 
the results, as it makes it possible to measure relative 
intensities under various conditions with great pre- 
cision.” But it should be observed that the selection 
of the tints may be made at leisure, and under favor- 
able laboratory conditions, and by thus avoiding all 
color trouble during ordinary use of the photometer 
a very considerable gain in precision is secured. 

The scale is 5} inches (137 mm.) long. and is shown 
in Fig. 3. With the smaller of the two lamps, the 
highest reading is equivalent to one candle at a foot, 
with the larger lamp it is twice this illumination. 
The oscillations of the handle generally extend, at 
first, over two scale divisions, and after three or four 
oscillations their amplitude may be reduced to about 
one scale division. The half of a scale division may 
be estimated except at the highest part of the scale, 
which is slightly contracted. The precision is about 
2 or 3 percent. The contraction of the upper part of 
the scale is intentional, and is caused by the arrange- 
ment of the levers. 

In case of renewal of the lamps, it is very impor- 
tant that other lamps should be placed in exactly the 
same optical position in the photometer ; otherwise 
the scale would have to be re-calibrated. In order 
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Fig. 3. 

to fix the height of the lamps, which is the only ad- 
justment necessary, a sheet metal screen, shown by 
dotted lines in Fig. 1, is placed in a holder attached 
to the floor of the photometer. Two small holes are 
drilled in this screen, and a white paper screen hav- 
ing a black horizontal line is fastened to the end of 
the box (see Fig. 1) opposite tothe lamps. The hinged 
sereen being lifted by the levers out of the way, pin 
hole images of the filaments are thus thrown on to 
this screen, and the lamps being set (see Fig. 2) so 
that the single horseshoe filament appears nearly 
closed up, the dark line between its two limbe is 
made to fall on the black horizontal line. The images 
being magnified, considerable accuracy is possible. 

Although the principal object of this photom- 
eter, as of those which preceded it, is the meas- 
urement of illumination, it is sometimes desirable to 
measure the candle-powe1 of a lamp in the street 
without removing it from its position. By the use of 
a graduated are, such measurements can be made 
with the present photometer. A quadrant is fas- 
tened to the side of the photometer, and a pin at the 
center, from which the quadrant is struck, acts as a 
gnomon. A spirit level on the topof the instrument 
being adjusted, the angle of incidence may be read 
in degrees on the quadrant, and at the same time the 
cosine of this angle may be read on an adjacent 
scale. It is necessary to find the slant height or 
direct distance from the source of light to the pho- 
tometer. 

To measure the vertical height of the light, set 
the photometer so that the shadow falls on 45°. 
Measure the distance from the pin to the lamp hori- 
zontally, and from the pin to the ground vertically. 
The sum of these distances is the height of the actual 
source of light. This can be measured to about 2 
per cent., say 3 inches in 12 feet 6 inches. 

To find the slant height at any distance, the height 
of the light being known, divide the height of the 
lamp above the photometer by the cosine of the 
angle of incidence, the quotient is the slant height 
required; or the horizontal distance may be meas- 
ured, and the square of this distance added to the 
square of the height of the light. This gives the 
square of the slant height. 

To find the candle-power, the illumination in 
units of a candle at afoot being observed, the light 
from other lamps being carefully screened, the slant 
height being known: Multiply the illumination by 


A Treatise on Photometry," Palaz, American transla- 
tion, Appendix, p. 312. 


the square of the slant height, and divide by the 
cosine of the angle of incidence. 

On hilly ground it is necessary to know the height 
of the lamp above the photometer at each point of 
measurement. It is best, in that case, merely to 
record the angles, and afterwards to find the tan- 
gents. The horizontal distance between the pho- 
tometer and the lamp-post, divided by the tangents, 
gives the required height. 

It may be observed that when the square of the 
slant height in feet is equal to the cosine of the angle 
of incidence, the scale graduated in units of a candle 
at a foot becomes a scale of candle-power, and when 
the square of the distance in feet is ten 100 or 1,000 
times the cosine, the multipliers ten 100 or 1,000 
may be used to convert it into a scale of candle- 
power. The square of the slant height being known, 
the photometer may be tilted until the required 
cosine is indicated by the shadow of the pin. If the 
slant height is measured by the sum of the squares 
of the horizontal distance and of the height, the 
square is at once obtained. 

We have calibrated our photometers, either by 
standard candles or by sub-standard glow lamps sup- 
plied from secondary batteries, or by the amy]-acetate 
standard lamp or Hefner unit. This standard, 
which is well recognized in physical work, is 0:877 


of a standard candle, or a standard candle is 14 per 


cent. more than an amyl-acetate lamp. Placed at 1 
foot distance from and perpendicular to the dia- 
phragm, the photometer being placed on its side, the 
illumination is 0°876 of a candle at a foot. If it is 
brought to a distance of 11} inches (0.877 foot) 
it is equivalent to one candle at a foot. But this 
distance and position is inconvenient. If it is placed 
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at a distance of 1 foot, and at an angle of incidence 
of 55° 10’, the illumination on the diaphragm is one- 
half of a candle at a foot, since cos 55° 10 = 57 
and 57 X ‘877 = °5. A mark is therefore made at 
this angle on the quadrant, and is inscribed H.U.= 
C. P. Considerable experience with the use of 
small glow lamps supplied from portable secondary 
batteries has given us great confidence in this kind 
of secondary standard of candle-power. The bat- 
tery is always freshly charged before each evening’s 
work, and is discharged for half an hour before use. 
The lamps are only turned on while an observation 
is being taken. 

The IN photometer was arranged to be held in the 
hand; our 1884 photometer stood on a tripod about 2 
feet 6 inches from the ground. The street measure- 
ments made in 1892 were all made with a photome- 
ter placed on the ground, the diaphragm being about 
6 inches from the pavement. The proper height for 
an illumination photometer is a matter of opinion. 
When the photometer is placed on the ground, the 
large number of measurements required for a thor- 
ough photometric survey of a street or empty build- 
ing can be quickly made. For some purposes—for 
example, an exhibition or a church—a stand is neces- 
sary; the calculations of candle-power become rather 
more tedious. 

The various observed and computed quantities 
may be expressed as follows : 

D = horizontal distance from photometer to lamp 

post. 
= slant height from photometer to light. 
H = height of light above the ground. 
h = height of the photometer diaphragm from the 


ground. 
6 = the angle of incidence. 
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e.f.= illumination of units of a candle at a foot. 
c. p. candle-power. 
H—h=pD — tan 8. 
L = (H — h) — cos 6. 


ID UH 


The following is an example of the measurement 
of the illumination and candle-power in the case of a 
street-lamp : 


OTHER PAPERS READ AT THE BRITISH 
ASSOCIATION MEETING. 


Lord Kelvin’s Portable Electrometer. 


Professor Schuster described some observations 
with Lord Kelvin’s portable electrometer. 

The instrument used had, after ten years’ usage by 
students, been subjected to all the rough treatment 
experienced on a Continental journey, including such 
things as glissading down snow slopes ; it was never- 
theless in working order, and had thus established a 
claim to the title portable.“ In using it he had 
found difficulties from bad fuses and alterations of 
zero due to temperature. His object had been to 
estimate the atmospheric potential near the earth’s 
surface at various points, in order to discover the 
laws of its variation with the configuration and 
nature of the surface, and the influence of disturbing 
causes. At Pontresina he found a mean potential of 
30 volts in the valley (all the charges given are posi- 
tive); at a higher but more protected place the po- 
tential was 62 on the same day. On ascending to 
the top of the pass a reading of 147 was obtained at a 
place with rocks on either side, while on descending 
slightly to a more exposed situation the potential was 
only 116. At an altitude of 12,000 feet above the sea 
level a reading of 816 was obtained ; on descending 
200 feet to 300 feet below the summit the value fell 
to 170. Above Pontresina, on an open plain, a po- 
tential of 357 was obtained. These figures did not 
appear to follow any obvious law, and the protective 
action of surrounding rocks in screening a point from 
electric charge did not seem to be very great. He 
found that the wind from a waterfall or glacier was 
invariably negative, and that the normal positive 
electrification at the foot of a glacier was increased by 
a strong wind blowing down the glacier. He wished 
to inquire whether Lord Kelvin had investigated the 
effect of the presence of one’s body on the indications 
of the instrument. | 

Lord Kelvin said he had shown, at the Aberdeen 
meeting in 1858, how two instruments might be used 
to determine the effect of the body. 

Professor Michie Smith said he had observed in 
India as high as 8,600 feet, always finding a positive 
electrification, the magnitude of which depended on 
the amount and direction of motion of the mists. 
He found the portable electrometer difficult to 
manage in the tropics, as the excessive moisture 
spoiled the insulation. Like Professor Schuster, he 
had found a temperature error, variable both in 
amount and sign. 

Professor Ayrton thought the instrument ought to 
work in the tropics. He attributed temperature 
errors to unequal expansion of the various metals 
used in the instrument. 


Indian Thunderstorms. 

Professor Michie Smith read a paper on Indian 
Thunderstorms,” describing the results of his obser- 
vations made at Madras. Here, he said, sheet light- 
ning occurs every evening for several months, always 
near the horizon and directed towards the southwest. 
The time of occurrence varies from day to day, but is 
always evening, and generally not later than 9 P. M. 
It is not a reflection of distant lightning flashes, but 


consists of an actual discharge of electricity from cloud 
to cloud, or between two portions of the same cloud, 
and it takes place in the upper portions of low-lying 
clouds. When morning lightning occurs its direction 
is northeast. Hence the lightning is always to be 
looked for in the regions of still air, where the land 
and sea breezes meet. The time of occurrence de- 
pends on the hour when the sea breeze sets in, 
the display being about three hours later than this. 
Cumulus clouds rise together in pairs, and the dis- 
charge takes place between them, sometimes possibly 
within them. He thought the electrical conditions 
of the clouds might be accounted for by the fact that 
the sea breeze is moist and dustless, while the land 
breeze is dry and dusty. It is known that the air is 
negatively electrified relatively to the ground when 
the air and earth are both dusty, while the sea breeze 
brings a strong positive electrification. The equali- 
zation of the electric conditions of these clouds will 
result in sheet lightning. The presence of dust in 
the clouds is shown when they sink rapidly ; the dust 
is then seen at their edges, and gives the iridescent or 
nacreous appearance frequently observed. 

Mr. John Aitken said his observations on the Rigi 
confirmed Professor Michie Smith’s theory. He 
believed thunderstorms resulted from an influx of 
pure air into dusty regions; the thunderstorm was 
the effect of purifying the air, not the cause ef it. 
In support of this view he gave an instance of thun- 
derstorms occurring for several days in succession with. 
out any apparent purification of the air; eventually 
the air was purified and the thunderstorms ceased. 

Professor Schuster said he had counted 25 new 
theories of thunderstorms, all put forward during the 
past twelve years; in some years as many as four or 
five theories had been proposed. In connection with 
the electrification of air he thought Lenard’s obser- 
vation of the electricity of waterfalls was important. 
Lenard found that the air coming from the spray of a 
fall of pure water was charged negatively; that from 
salt water, on the other hand, is positively electrified. 
This accounts for the positive charge of the sea 
breeze. He thought the dust in air was generally 
gathered up locally, excepting that at high levels as 
in the case of the Krakatoa eruption. He supposed 
Professor Michie Smith would not deny the possi- 
bility of nacreous clouds being due to a current of air 
rising through the stationary cumulus cloud. He 
had often observed nacreous clouds in England, when 
the light was favorable, but he had connected them 
with cirrhus rather than cumulus clouds, and attribu- 
ted their iridescence to ice particles instead of dust. 

Professor Michie Smith, in reply, said that the 
iridescence of nacreous clouds occurred so near the 
edge of the cumulus and fitted it so closely that he 
regarded the phenomenon as produced by it. 


The Telephone in Europe. 

Two papers were read on telephonic matters, one by 
Mr. A. R. Bennett, comparing the systems of various 
Continental countries with those operating in England. 
He considered the services provided in Great Britain 
as being far behind many European cities both in 
matters of size. efficiency and rentals. He stated 
that the United Kingdom came tenth on the list he 
had prepared. It appeared with 59,569 exchange 
telephones with 636 persons to each telephone. He 
sums the characteristics of the service of the United 
Kingdom as follows: High rates With regulations 
unfavorable to development outside towns, local 
management in part, practically no competition.” 

He divided the countries of Europe into three 
groups: (1) well telephoned, (2) indifferently tele- 
phoned, (3) badly telephoned. He presented with 
his paper a table showing that telephonic prevalence 
is proportional to the prevalence of the following 
features: (1) low rates, (2) local management, (3) 
facilities for rural intercourse, (4) dompetition. 

The other paper was by Major-General Webber, 
who took as his subject The Development of the 
Telephone Service in Agricultural Districts.“ He 
drew attention to the probability that the telephone, 
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as well as light railways, might be beneficial to rural 
districts. He exhibited a map of Suffolk, in which 
every town, village, or hamlet where a post office 
was situated was marked. At each of these he sug- 
gested that a telephone call office should be estab- 
lished, and at twenty-nine towns it was proposed 
that there should be telephone exchanges. It was 
not proposed that these lines should be constructed 
with so costly material as that used by the post office. 
If carried ont by the county council the whole of the 
work could be tendered for and the poles supplied 
locally, and very little special labor would be 
required. The telephone would offer means of com- 
munication with salesmen, farmers, bailiffs and work- 
men. Small tradesmen would be able by it to keep 
trade in local hands, regulations of transport and 
carriage of all kinds would be assisted. and economies 
would be effected in distribution of perishable agri- 
cultural produce of all kinds. He suggested a charge 
of 2d. per ‘“‘talk ”? within one exchange area; beyond 
and inside the county it would be 3d. 

The meetings at Ipswich concluded on Wednesday. 
September 17, after a very successful gathering. Sir 
John Lister was appointed president for the next 
meeting of the Association, which is to be held on 
September 16, 1896, at Liverpool. The Association 
has accepted the kind invitation of Toronto to hold 
its 1897 meetings there. 


PHASING TRANSFORMERS.* 


BY CHARLES 8. BRADLEY. 


On account of the large number of single-phase plants 
in existence which were built for lighting, and witb 
no thought at the time of running motors from these 
systems, it has seemed to the electrical engineer very 
necessary to produce a single-phase motor. Many 
talented men have labored and studied upon this 
subject, and, so far, the results have not been at all 
satisfactory. 

During the last few years the rapid progress of the 
polyphase motor has been the only success. The 
evolution of electrical art seems to be toward the 
production of apparatus which shall make all sys 
tems mutually convertible ; so that we may be able 
to convert the phases produced into a greater or lesser 
number ; starting with a generator of three phases. 
we shall be able to produce from it two or one. 
Again, generating two phases, we shall be able to con- 
vert it into three phasesor one. Again, starting with 
a single-phase generator, we shall be able to convert 
it into two or three phases. 

The polyphase motor is so good as to need but very 
little if any improvement, but this is so familiar to 
the Institute that I need not go into details. I 
think the time is not far distant when we shall be 
able to fill out with the alternating currents any en- 
gineering problem that may be required of us. ve 
will be able to take old plants and modify them to 
do any work which may be necessary. One of the 
important links to round out the art seems to be the 
phasing transformer, so that we can take a single 
phase alternating current and convert it into paly- 
phase of any desired number. 

I have chosen for my work the conversion of single 
phase to three-phase, because the three-phase motors 
which we have been able to construct give us very 
much less trouble than the two-phase. In a series of 
experiments, I have found that the two-phase motor 
would run ata number of speeds, especially when 
supplied with current from a phasing transformer. I 
supposed the trouble arose from harmonics, but of 
this I am not certain. The triphase motor never he 
given us any of this trouble. These experiments. 
however, were carried out before the transformers 
had been refined ; and, now that we are getting mor 
perfect results, I think it is very probable tha 
we could return to the two-phase motor and gW 
much better results than when first tried. The fol. 


* A paper presented at the Ninety-ninth Meeting of tr 
American Institute of Electrical Engineers, New York, 
September 25, 1895. 
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lowing isa deacription Of an arrangement of con- 
densers and cores to produce polyphase and single 
phase alternating currents. Many different arrange- 
ments of condensers and inductances have been 
tried, and all have failed to keep their phases at a 
working relation, except the one I am about to de- 
scribe. 

A diagram of the phasing transformer and connec- 
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tions with the generator and motor will be found in 
Fig. 1, A being the generator, B the simple section of 
the transformer, D the condenser, and M the motor ; 
r, primary of the simple section of the transformer; 
* and J, primary of the compound section; g, k and i, 
secondaries of the simple section of the transformer, 
and j and k, secondaries of the compound section. 
The primary of the simple section of the transformer 
is in series with the compound section and condenser. 
By the proper adjustment of capacity and inductance, 
the magnetic flux in the core of the compound section 
is approximately 90 degrees in phase behind the sim- 
ple section; then, in order to get three phases from 
the two, I resort to resultants in the secondaries: g 
and k constitute one phase, A and j a second, and i 
the third. The essence of this invention rests in the 
arrangement of the compound section of the trans- 
former and condenser. There are, undoubtedly, 
several ways of explaining the theories involved in 
this device, and most people would prefer the mathe- 
matical description, but, as I did not hit upon the in- 
vention by that method, I shall follow in the expla- 
nation the same method of reasoning as I used to 
arrive at the result. In order to explain the theory 
involved in this, refer to Fig. 2, in which a is the 
generator, E the inductance, D a condenser or 
capacity; l and n represent the leads to the induct- 
ance E and to the capacity p. If the generator is 
generating an electromotive force in the direction of 
the arrow, Fig. 2, a current.will flow through the 
lead ? and the inductance E, as represented by the 
arrow prime, and through n into b, in the direction 
of the arrow second, as indicated by the curves in 
Fig. 3 ; that is, during the rise of the electromotive 
force through the machine from the pointo to the 
top of the wave at p, the current will flow in parallel 
into or through the inductance E and the capacity D, 
Fig. 2. As soon as the wave of the electromotive 
force commences to decline from the point p, the 
condenser will beyin to discharge, and the current 
flowing from it will be in the direction of the 
arrow third, Fig. 2. Also, at the same time, the in- 
ductance will discharge its energy by a current in 
the direction of arrow third, so that the current rep- 
resented by arrow third will cross the zero line at 
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point f, Fig. 3, or is delayed by a time equal to 90 
degrees. Thus we see that the current represented 
by arrow third will be lagging in its time period 
considerably behind that in the lead r, represented 
by curve o-p. Now, if we wind the lead / and the 
lead n upon an iron core, as shown in Fig. 4, in op- 


posite directions and of the same number of turns, 
and have the inductance E bear a proper relation to 
the capacity D, so that the currents represented by 
arrow prime and arrow second shall be equal, no mag- 
netic flux will be produced inthe core during the 
rise of the potential of the machine from o top on 
the curve, but during the fall of the electromotive 
force of the machine and during the discharge of the 
inductance and condenser which is represented by 
arrow third, Fig. 2, the currents flowing through n 
and / will be in series and flowing in the same direc- 
tion ; consequently, the magnetic flux will be ap- 
proximately 90 degrees later than it would be if 
charged directly from the machine. I have repre- 
sented in Fig. 2 asection of lead by r, and it will 
now be clearly seen that the current in the lead r 
will have a phase difference from the combined or 
resultant phases in the leads “ and n. Furthermore, 
a current in the lead r will be in lead of the electro- 
motive force of the machine, because the inductance 
and the condenser, previously described, cut off the 
flow of the current before the machine has reached 
the zero point and when the lead r is placed upon an 
iron core, as shown in Fig. 4, it has a tendency to 


NN 
. 


Fia. 3. 


lag, which counterbalances the lead and leaves the 
main line current somewhere near the phase with the 
E. M. F. of the generator. 

Please refer now to Fig. 4, where the leads / and n 
are wound in opposite directions, and completely in- 
terlaced upon the iron core L, the generator, induct- 
ance and capacity being indicated by the same sym- 
bols as in previous Figures. The lead ris here 
wound upon the second iron core, which con- 
stitutes the primary of the simple section of the 
transformer as shown at B, Fig. 1. In reducing to 
practice and applying the transformer to an induction 
motor, we find that the inductance E can be dis- 
pensed with, as the apparent inductance produced by 
the motor furnishes all the lag necessary ; and it will 
be noted that in Fig. 1 the extra inductance which 
we used in our first experiments is left out of the 
combination. The lead from the. simple section of 


FIG. 4. 
the transformer, it will be noted, goes to the center 


of the compound section. This diagram does not 
represent the true condition of the compound section, 
for the winding n and “ are together, or, as before 
mentioned, interlaced upon the core. The magnetic 
flux in the two sections of the transformer are ap- 
proximately 90 degrees apart. The secondaries are, 
therefore, wound each partially upon the two cores, 
so that the three resultant phases may be produced 
from two, this being in accordance with Mr. Fred. S. 
Hunting’s invention for changing two phases to three. 
For the description of this I will quote Mr. Hunting’s 
own words, and the plan is in Fig. 5. 

„If p and P’ represent two primary circuits sup- 
plied respectively with alternating currents differing 
in phase, or disposed in any other suitable manner so 
that the fluctuating magnetic impulses developed in 
the cores M' and M? differ in time, then the secondary 
currents developed in circuits s' and s? will differ in 
time period. If other circuits, as s“ and s*, be 80 ar- 


— 


ranged that part of their convolutions will enclose 
one magnetic core and part another, there will be de- 
veloped in these circuits a resultant current due to 
the combined action of both magnetic cores, and this 
current may be given any desired degree of phase dis- 
placement with reference to the current in primary 
coils P' and P, accordingly as the number of convolu- 
tions surrounding the respective cores are varied. 
For example, if, as shown in circuit 8“, an equal num- 
ber of convolutions is placed around each core, then 
there will be developed in circuit 8“ a resultant cur- 
rent having its phase half way between the phase of 
current in coils P! and P’. If the number of convolu- 
tions on the two cores vary in the proportion of three 
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to two, and be joined together as indicated by the 
coils s*, the resulting current produced by these coils 
will be closer in phase to the current flowing in Pl. 
providing the larger number of convolutions be 
placed as indicated in the diagram upon the magnetic 
core controlled by coil p'. Thus, by varying the rela- 
tive proportions of the two coils inclosing the two 
magnetic circuits, a resulting current of any desired 
phase displacement with reference to the phase of 
coils b and P? may be developed. It will thus be 
seen that by means of two magnetic circuits or cores 
in which magneto-motive forces differing in phase are 
developed, we may produce any desired number of 
currents of differing phase, and may produce a definite 
degree of phase displacement, and the resultant cur- 
rent may in any case be shifted closer to the phase 
of magneto-motive force in either core by increasing 
the inductive influence of said core upon the circuit 
carrying the resultant current. 

In the organization shown in the diagram we 
will have four secondary currents developed from the 
primary coils P and P?, and assuming that the cur- 
rents flowing through these coils differ in phase, all of 
said secondary currents will differ in phase.” 

Mr. Scott’s invention for changing two phases to 
three may also be used, and is shown in Fig. 6. 
Making the resultants in this manner by means of 
the secondary windings contributes also to steadiness 
of phasing. If desired, two secondaries having a 
proper two-phase relation may be used on the 
motor. 

The experimental work, in which I have been 
greatly assisted by Messrs. Hulse and Chapman, has 
occupied a long time and has passed through a 
great many stages. The results represent a great 
deal of patience, and we have chased the phases from 
zero to 180 degrees, back and forth, until there is a 
well-worn path between these two points, but finally 


we have a set of beautiful results, and the electromo- 
tive force curves will be found in Fig. 7, taken from 
the transformer, in connection with a half-horse- 
power motor, running at full load, and Fig. 8 gives 
the current curves of the same. This motor gives 
powerful starting torque, and it gives me pleasure to 
show it to you here in operation. I want to bring to 
your attention one feature of the compound coil 
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used in combination with the condenser, which will 
be found in Figs. 9 and 10. If we suppose a direc- 
tion of motion, as shown by the arrow and the cur- 
rent in the condenser branch, leads by 90 degrees, 
which is represented at b, and the current in the in- 
ductance branch lags by 90 degrees, as indicated at c, 
and the wires carrying these currents are wound in 
opposite directions upon the core, we will have a 
resultant current which is represented by extension 
d. Increase of load changes the phase relation of 
the individual branches, but not the resultant sec- 
ondary, and this is explained by reference to Fig. 
10, where a 75 degree lead and a 75 degree 
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lag are represented by the respective branches, 
and as the branches are wound in opposite 
directions we find that when b is turned over it 
becomes a lag of 105 degrees, and the resultant of 75 
degrees and 105 degrees again produces 90 degrees 
lag, and the value again represented by the exten- 
sion d; the value of the current is slightly less, 
but its resultant phase is the same as is represented 
in Fig. 9. This explains the steadiness of phasing 
which we are able to obtain. This may be explained 
by another method of diagramming as is shown in 
Figs. 11 and 12, where curve a represents the funda- 
mental current, curve b, Fig. 11, a lead of 90 
degrees, curve e a lag of 90 degrees, and then b being 
turned over unites with e to produce the resultant 
d, which is 90 degrees in lag of fundamental curve 
a. Now, in referring to Fig. 12, where the funda- 
mental current is again represented by a, curve b 
represents a lead of 75 degrees, and full line 
curve e represents a lag of 75 degrees; then, when 
curve b is turned over in the windings, as shown in 
the dotted line, the coils being wound upon the 
same core, a resultant effect is represented by the 
curve d, which is 90 degrees in phase from funda- 
mental curve a. Thus we see by increase of load, 
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vircuit, and also decrefses the lag of inductance 
tircuit, our resultant is still in the same phase rela- 
‘jo to the fundamental current. 

The power factor is found to be very good, the 
current in the main line feeding the transformer 
varying from 10 degrees lead at full load to 35 de- 
grees lag at no load, and the motor at starting pro- 
ducing the same effect as when working at full load; 
so that we have very good phasing for starting and 
full load, as well as a good power factor, it being 82 
per cent. even at light loads, and the probability is 
that we will have very much better results upon 
larger-sized transformers. 


The condenser in this combination fills two very 
important functions, first assists in the phasing and 
second prevents the lag upon the line. This arrange- 
ment does not prevent the idle currents flowing in the 
motor circuits and the secondaries of the phasing 
transformer. and we find in small motors with the 
high period of 140 cycles that the apparent energy 
in the motor circuits is sometimes two and one-half 
times the apparent energy in the main line. The 
capacity of condenser for a one-half horse-power 
motor when 1,000 volts are supplied to the trans- 
former is about 2.4 microfarads. Our condenser for 
this size, without connections, occupies a space of a 
cube four inches on each side, and capable of endur- 
ing 3,000 volts, or a factor of safety of four, as the 
voltage on the condenser is about 700. Of course, it 
will be understood by those familiar with the designs 
of induction motors that it is impossible to design a 
small motor with small power factor, as the air-gap 
necessary for mechanical construction has to be so 
large in proportion to the size of the motor. 

Many attempts have been made by placing the 
condenser in direct connection with motors to pro- 
duce rotary fields, but have so far been attended 
with little success; as the trade requires the motor to 
be of comparatively low voltage, which calls for a 
large capacity in the condenser, and as the output of 
the condenser of a given capacity is proportional to 
the square of the voltage, it will be seen how advan- 
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tageous it is to place the condenser in combination 
with the primary of the step-down transformer. 

It may seem trite to call your attention to the fact 
that the transformer reduces the voltage at the same 
time it does the phasing, but I think it isso important 
that I wish particularly to emphasize the fact. It is 
also of great importance that the device has no mov- 
ing parts. 

Upon reference to the cuts showing the curves ob- 
tained of the electromotive force and current, it will 
be readily seen that they are all of true sine form. The 
current for this work was obtained from a 75 K. W. 
Slattery alternating machine. This machine has a 
surface winding on the armature, and, therefore, 
gives practically a sine wave. Just what the trans- 
former may do on all the various dynamos that are 
in the market, giving all sorts of complex waves, it 
is difficult to say with our present experience, but so 
far as we know now, the transformer tends to smooth 
out all the irregularities. 

While the principal use for this device at present 
seems to be the application of polyphase motors to 
single-phase lighting systems, many new ones un- 
doubtedly will be found. It may seem bold to 
think of applying this to long-distance trolley rail- 
roads, but I am hoping to have it done. 

It is much more simple to have one trolley wire 
with track return than to have two trolley wires 
which would be required by the direct application 
of polyphase systems. <A large amount of power 
requires either a large current or high voltage, in 
order that the resistance of contact of whatever de- 
vice is used to make connection to line need not be 
too great. As viewed at present, it seems as if the 
alternating current must be used for this work. If 
so, and unless the traffic is extremely frequent, it 
will take many more transformers, if they be placed 
along the line, than if the transformation is made 
upon the car or locomotive, because the transformers 
along the line having no trains or cars near them 
would be idle. 

If the voltage is stepped down on the car or loco- 
motive, it is just as economical to do it by the phas- 
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ing transformer, with the exception of the added 
weight of condensers, which for a 1,200 m. P. loco- 
motive will be abont two tons, and this is not of con- 
sequence on so large a power. 

These condensers are very compact and efficient. 
and will stand from three to four times their work- 
ing voltage without puncturing the dielectric. I am 
sorry I cannot show you the condenser in all its 
details, but for certain reasons I cannot do so at 
present, but will present it to the Institute at the 
first opportunity. 

A brief description of the motor may be in order, 
although it does not belong strictly to this subject. 


FIG. 10. 


We met with much difficulty in developing a motor 
for so high a periodicity as 140 cycles. It is neces 
sary to keep the density so low, and it is always auch 
a temptation to try to get all the power from a given 
piece of apparatus, that they are always heating 
much more than they should. | 
With a large number of poles and slots, we found 
that any use of wide bars in the armature was out of 
the question, for the eddying currents in the copper 
were too serious. We also looked for difficultiea which 
we never found. At times we thought the heating was 
due to higher harmonics produced from the phasing 
transformer; but the fact is, we never found any. 
unless it was in the experiments upon the two-phase 
motor. As mentioned before, the waves are all of 
the true sine form. 
Cuts of the motor are shown in Figs. 13 and 14. 
the rotary field being the exterior or stationary pan, 
and the secondary or induced constituting the arma- 
ture. The armature is composed of two sections, or 
practically two armatures end to end upon the same 
shaft, one of the armatures having a low resistance 
winding and the other a comparatively high resist- 
ance; the field is placed over a high resistance for 
starting, and shifted by means of a lever over the low 
resistance, when it has nearly attained speed. Of 
course, this arrangement is for securing the starting 
up of the motor, and has nothing to do with the 
phasing transformer, and the motor might have 
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Jings for connecting the starting resistance to the 
armature and operate quite as well. The sliding of 
the field gave trouble, as the air-gap has to be small. 
and the play at the sides (noted la and 2a) allowed 
the armature to strike against the field, and when a 
tight fit was made, which would work easily when 
cold, it would stick fast when the motor rose in tem- 
perature; the writer therefore decided to give it 
quite a clearance at these points, and give it a guide 
at the bottom of the field shown at 3a. This being 
central and comparatively thin, the expansion is net 
sufficient to cause sticking, also the guides at la and 
2a, being thin vertically, they may fit close and Lill 
slide easily. The lever for moving crown back and 
forth is shown at 4a Fig. 14, and 5a Fig. 13. It fits 
loosely, having a fulerum at 6a. 


The Phoenix Telephone Company of Indianapolis. 
Ind., has refused to accept the ordinance recently 
passed by the council of Terra Haute, Ind. 
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‘Emanations from an Egoist. 


PROF. FORBES SURVEYS HIMSELF AND 
IS FULLY SATISFIED. 


How He Harnessed Niagara.” 


The pest of society is egotists. In the distemper 
known to physicians as chorea the patient sometimes turns 
round and continues to spin slowly on one spot. Is egotism 
a metaphysical varioloid of this malady ?— Emerson. 


Prof. George Forbes, C. E., has contributed an 
article to the current number of Blackirood’s Magazine, 
in which he settles forever a great many disputed 
points in regard to the Niagara transmission scheme 
and the work of those connected with it. There is 
no longer any doubt as to who did it at all. The 
master mind was that of Forbes. Forbes has con- 
fessed it in 9,000 words, of which 200 are personal 
pronouns. Kelvin, Turrettini, Mascart, Sellers, 
Unwin, the Westinghouse Company, and the rest 
were never in it from start to finish except as disturb- 
ing elements to annoy the Master Mind. 

Yet the creation of the great Niagara plant is not 
the Professor's crowning achievement. His glory of 
glories must forever be the Blackwood's article. We 
print such of it as is of especial interest to Americans, 
with a few brief comments, which are offered in a 
spirit of abject humility, as becomes an editor who 


at one time in his life was an American bagman: 

There is no class of professional men who travel so much 
asengineers. Their experiences are often full of interest, 
and at times not devoid of excitement. Yet how seldom it 
is that any account of these travels is found in print. This 
is partly due to the fact that it all seems to the principal 
actor to be all in the day’s work, and hardly worth commit- 
ting to paper. But there is also a certain pleasure in hav- 
ing a store of experiences to relate to one's more intimate 
friends, which the vulgar crowd cannot read in a book. 

At the present moment I am tempted to curb this natural 
reticence with the object of narrating my experiences of 
the last few years, which I believe are unique in our pro- 
feasion. 

How can any one curb a natural reticence? 

Our engineers are often called upon to travel in difficult 
countries, and to accomplish what look like impossibilitien. 
But it is by no means an everyday occurrence for the finan- 
cial men in a great country like the United States, who are 
not in the habit of minimizing the capabilities of their 
fellow-countrymen, to invite a foreigner to carry out one 
of the greatest works of modern times in that country. 
Some people say that the Americans are perhaps too much 
inclined to look upon their countrymen as the inventors of 
Electricity. It is, then, all the more surprising that the 
work about which the English engineer was asked to ad- 
vise them was the electrical utilization of Niagara Falls. 
It must, however, be remembered that this work involved 
entirely new problems and designs, while the American 
electrician has less capability of evolving entirely new 
plans, or designing entirely new machinery, than of adapt- 
ing his past experience, exactly as it stands, to new condi- 
tions. It was for this reason that one of the ablest of 
American engineers said in public three years ago that it 
was impossible to transmit the power of the Falls to Buffalo, 
some twenty miles, so as to make it pay; whereas we have 
now established the fact that the limit of distance is to be 
counted by hundreds of miles. 


The remark of the American engineer must stand 
as truth until the contrary is proved. Power has 
not yet been sent to Buffalo. The statement that 
‘* the limit of distance is to be counted by hundreds 


of miles’’ is contrary to experience. 

There are two great mistakes commonly made as to 
Americans. One is, that they are original inventors; the 
other is, that they are humorous. Neither of these proposi- 
tions is true. 

We yield both points to Forbes ; he is the greatest 
inventor and the most humorous humorist of the age; 


and thank God he is not an American. 

gi «i Invention and humor require a gift of imagina- 
tion, the same gift that shows itself in poetry and letters, in 
music, painting, and sculpture; and in no one of these 
directions has this gift of imagination been found to pre- 
dominate amongst Americans. 

In no one of these directions, save perhaps in po- 
etry, does the Anglo-Saxon race lend; and in poetry 
A merica has no cause to be ashamed of her produc- 
tions. In fact, more copies of Longfellow have been 


sold in England than of Tennyson. 

I have given these reasons why it was perhaps natural to 
have recourse to a European to take hold of this great and 
entirely novel problem. Another reason is that all their 
electricians who may have had a wide practical experience 
are tied to.manufacturing companies, and cannot be looked 
upon as independent either in thought or action; and since 
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it was pretty certain that any plans that might be adopted 
would have much of novelty in them, and would be op- 
posed in the first place both by scientific men and by the 
manufacturers, it required that the man selected should 
have nothing to gain or lose by the friendship or hostility 
of these two classes of men. 

When I had finished my work at Niagara Falls the chair- 
man (or president, as he is there called) of the company 
wrote me a letter, in the course of which he incidentally 
mentioned some of the reasons why I had been invited to 
carry out this work. F 

Passing now from these digressions, let us come to the 
Falls themselves. I have no talent for pictorial descrip- 
tion. 3 

Forbes is too modest. His whole article is a 
word-picture, a living picture, and when one finishes 
it the image of Forbes is fixed on his mind never to 
be effaced. 

The village or town of Niagara Falls on the American side 
of the river is built of wood. It is dirty, and the streets are 
bad. Its industry is the catering to excursionistsa. Cheap 
restaurants, merry-go-rounds, itinerant photographers, and 
museums of Indian and other curiosities are the chief 
features. The last are mostly impostures, always except- 
ing the world-famed Katie & Libby's Stores,” where gen- 
uine curios are to be found, and many pleasing souvenirs. 

Who would dream that Forbes could have been 
taken in by our old friends Katie and Libby ? 


This village is remarkably conducive to the concoction 

of lies, and the Falls lend themselves to the art. 
We fear the Professor stayed there too long. 

To me the great charm of the Falls is their immutability 
and change. 

The drifting spray and varying light give the changes of 
a kaleidoscope, but the volume of water pouring over never 
varies. They remind me of the face of a dear friend, al- 
ways the same but never two moments alike. I suppose 
there is nothing to compare with them in size or grandeur 
except the Victoria Falls of the Zambesi; and Livingstone, 
who never exaggerated, said that these were the finer. 

The old mills which used to be in the stream above 
the American Fall have been removed for sesthetic purposes 
and the land laid out with some attempt at good taste. 

To what esthetic purposes have they been de- 
voted ? 

On the Canadian side the same thing was done, but I re- 
gret to say that the rapacity of the Legislature of Ontario 
has not proved equal to withstanding the blandishments of 
the greedy capitalist. Two lines of rails traverse the whole 
of the National Park at the edge of the gorge. After the 
land had been confiscated by the Government, and the 
owners had been paid only a fraction of its true value, it is 
now turned into a source of revenue by the Government, 
and a gold mine to the capitalists, at the expense of the 
visitors, who can no longer enjoy the peaceful quiet which 
Lord Dufferin tried so hard to give them. . 

In J889 the Niagara Falls Power Company was formed to 
carry out this work, and their first act was to buy up all the 
land in the neighborhood. The capital subscribed was 
wholly American, and amounted to £2,000,000, about one- 
half of which has been spent. The acting committee con- 
sisted of railway men and lawyers. The chairman, as 
usual, is called a president. They like giving big names to 
things in America. A pond isa lake, and a hill is a moun- 
tain; they never speak of the sea, it must be called the 
ocean; a meeting is a convention, a dictionary is a speller 
and a detiner.”’ 

How many Americans knew this before Prof. Forbes 
told them ? 

A town is a city, a chairman is a president, and so on. 
The only exception I know of is that the wealthy people 
who own those charming country residences at Tuxedo and 
Lenox call them cottages. Rut these are not average 
Americana, and in that country the manners and customs, 
as seen by the ordinary traveller, are governed by the aver- 
age man, who is not a good specimen. He is apt to bea 
most awful bounder,“ has no taste, and does not know 
the meaning of the word“ repose"; but you need never 
meet this type except in railway trains and hotels. His 
ideal, as one of them told me, is to spend his nights on 


the cars” and his days in getting the better of his fellow- ` 


men. But the refined American is quite different. These 
are mostly met in Washington and the South, and, of 
course, Boston is a thing apart; and as you approach this 
town you are told that the humming you hear is the noise 
of the people reading Browning. Tuxedo also is a great 
exception, where you can have congenial society. It is a 
large estate with woods and lakes and forty miles of well- 
laid roads. Country houses or cottages have been built all 
over it,and there is an excellent residential club—into 
which, however, the female element has progressed so far 
as to have introduced even babies into the bedrooms! 

I must really ask to be excused for such digressions, but 
I must tell my story in my own way or leave it alone. 


And not even the “average American ’’ would stop 
you, Professor. You are a peach. 
The chairman of the company which has utilized the Falls 


is Mr. E. D. Adams, well known as a banker and a reorgan- 
izer of railways. The first vice-president is Mr. F. L. Stet- 
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son, a lawyer who has also had much experience in the 
finance of railway companies. Mr. Cleveland, the U.S. A. 
President, is a partner in his law business. The second 
vice-president is Mr. E. A. Wickes, also a railway-man. 
The secretary and treasurer, Mr. W. B. Rankine, is one of 
the most able and energetic and charming men I met in the 
States. I only hope he will not utterly ruin his health by 
overwork. All these are very able business men, though 
not engineers, and the affairs of the company could hardly 
be in better hand 

Unless Forbes took charge again. 

In October, 1889, the Niagara Falis Power Company was 
formed to carry out the great work of utilizing the Niagara 
Falls on so gigantic a scale that all previous attempts to use 
water-power at once sank into insignificance. The Cataract 
Construction Company was at the same time formed by the 
same people to carry out the work. ; 

In order to obtain more definite ideas they invited certain 
engineers to prepare plans of any methods they might think 
best. These were to be laid before a Commission of en- 
gineers and physicists from England, France, Switzerland, 
and America, with Lord Kelvin as chairman. 

At first I declined this invitation on the grounds that the 
method of competition is contrary to my professional prac- 
tice, and also that with so novel a problem I would not ac- 
cept any man, or combination of men, to adjudicate upon 
the project which I might decide upon. 

Having learnt, however, accidentally, that any electrical 
plans to be submitted would not be of a satisfactory nature, 
I withdrew my refusal in order that a plan, as I conceived 
on proper lines, might be at least in evidence. ; 

Now ict me say, without explanations, that there are two 
kinds of electric current—a continuous current,” always 
flowing in the same direction, and an ‘alternating cur- 
rent,” in which the direction of flow is reversed, it may be 
hundreds of times in a second. 

I soon realized the fact that not only could the latter cur- 
rent be more easily obtained at high pressures, but that it 
could easily, and without moving machinery, be trans- 
formed to any required pressure at any spot when it was 
wanted. 

Upto that date, 1890, both kinds of clectric current had 
been used for electric lighting, but the alternating current 
had never been used for giving mechanical power except 
in an experimental way. For this reason it seemed to most 
people absurd to suggest its use for Niagara Falls. I would 
have shared this view were it not that for several years I 
had visited the United States and the continent of Europe 
to study the progress that others were making in electric 
work. I had thus become well acquainted with the system 
which Nicola Tesla, a young Montenegron, was experi- 
menting on at Pittsburg, U. S. A., called a ‘ two-phase” 
system. I also had seen many things in various parts of 
Europe not generally known in England. Owing to these 
varied experiences, | HAD AN OPPORTUNITY ABOVE 
ALL OTHERS AT THAT DATE of foreseeing that the 
alternating current would soon be very generally applied 
not only to light, but also to motive power. 

Here we must digress long enough to introduce a 
little correspondence between Prof. Forbes and the 
Westinghouse Company, in 1891, which needs no 
comment.* 

Acting upon this knowledge, I worked out complete 
plans, using only machinery which could then be got in 
the open market, and was able to furnish complete work- 
ing plans, drawings, specifications and estimates of cost. 
This laborious work when concluded left no doubt in my 
mind that the alternating current niust be adopted. 

The Commission sat upon these plans, and, as I expected, 


*( Prof. Forbes to Mr. George Westinghouse, Jr.) 
34 Great George Street, London, S. W., 
September 19, 1891. 

Dear Mr. Westinghouse: Iam going to read a paper on 
alternate current motors. I want to emphasize the im- 
portance of your work on the Tesla motors. May I ask 
you kindly to allow me to have as full information as 

sible by instructing one of your staff to forward some 

etails? I daresay you cannot give me all the facts I 
want, but if I indicate them generally perhaps you will 
give me some of the points. First, and most essential, I 
want a drawing to show the winding of the armatures, 
especially the unsymmetrical winding, which I saw last 
year. I should also like to have drawings of the com- 
plete machines, generator and motor, the dimensions, 
weight, speed of revolution, output and efficiency of any 
rticular machine that you have made. What are the 
argest and smallest machines you have had giving good 
results? What is the period of alternations and e. m. f. 
you have used? What examples may I quote of their 
successful use in practice? [know that the development 
of the motor has been retarded by other than engineering 
difficulties. I am glad to learn that the financial ditti- 
culties of the company have been surmounted. 

With kind regards I am, yours most truly, 

R GEORGE FORBES. 

P. S.—I also want facts about the power when start- 
ing the motor. 


(Hr. George Westinghouse, Jr., to Prof. Forbes.) 
Pittsburgh, Pa., October 30, 1891. 
Prof. George Forbes, 34 Great George Street, 
London, S. W., England. 
My Dear Sir: I desire to apologize for not having 
written earlier in answer to yours of September 19th. 
I have given the matter very full and careful attention, 
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denounced the alternating current, for none of them had 
had the experience which I possessed of the latest develop- 
ments. 

I heard no more from the promoters of this enterprise for 
overa year. It took them all this time to realize that the 
Commission had made a mistake. Lord Kelvin was the 
most violent opponent of the alternating current ; and for 
long afterwards (although he is my most esteemed and 
oldest scientific friend), even when I was appointed as the 
consulting engineer, he continued to write and cable to the 
company, though his opinion on this point was not asked 
for, telling them that they were making a “ fatal mistake“ 
if they followed ny advice. Bat inthis and other 
points where my plans were at variance with the opinions 
of others, I was most loyally supported by the directors, 
and through this support alone they and I have been en- 
abled to put the works into their present satisfactory con- 
dition. 


Early in the year 1802 it became evident to the acting 
committee that the views of engineers had been undergoing 
a change, and that the use of alternating currents for Ni- 
agara was a necessity, thus indorsing the prophecy I had 
made long before. They then asked me to act as their elec- 
trical consulting engineer, and during that yearand the 
next and the next I was constantly in the States. The only 
real rest I ever got was in my voyages across the Atlantic. 
I soon came to feel at home on all the large liners. . . . 
Tbe misfortune is that at most seasons the only class to 
travel much are the American bagmen or drummers, and 
they are not a favorable class to judge Americans by. 


Sometimes I lived in New York where the offiees were; 
sometimes at Niagara to be near the works. I did not care 
to go much into society, but I made some very firm friends, 
apecially the Hewitts, and our amiable Consul-General Sir 
William Booker and his charming American wife. My 
greatest friend of former days had been S. L. M. Barlow, a 
well-known and remarkable man. Roscoe Conkling and I 
used to dine with him every Sunday. These two lawyers, 
both able men, on opposite sides in politics and also in the 
great Stewart will case, amused and instructed me much 
by the exposition of their views on men and things. Both 
were dead now and I had two friends the Jess to help me 
pass these three years. Part of the time I lived in Tuxedo, 
an hour from New York, where you could have fishirg, 
shooting, boating, bathing and golf; and I shall never for- 
get the cordial welcome I there received from the Potters 
Bruzes, Lorillards, Delaficlds, Fishes, Kents, Rushmore s. 
Prestons, Van Courtlandts, Van Nests and from Allen 
Lathrop and many others. The lovely scenery and genial 
society of this place helped me greatly to retain health dur- 
ing a period of anxious and arduous work. 


This is all of intense interest, and the Professor 
should not have cut it off so short. We crave for 


more. 

In 1892 when I came to examine the plans put in by various 
manufacturers, I found that some of the crudest work con- 
ceivable had been submitted by the Americans. The Euro- 
peans sent some excellent designs, especially the Oorlikon 
Fabrik, near Zurich. But these makers were handicapped 
by the duty imposed on machinery imported into America. 
There was, however, one fatal defect in all the plans then 
or subsequently submitted by the manufacturers. ‘ 
The American manufacturers were entreated to alter their 
dynamo designs to mect this difficulty. They tried, but 
they were unable to do so. Meanwhile Thad been 
constantly working at various new designs, and at this 
stage I saw that, for the credit of the company, it was im- 
perative that I should, if possible, get out a design on new 
lines which should have the required fly-wheel effect 
without too great a weight. It occurred to me that 


and I have come to the conclusion that our company 
cannot afford at this time to make public the informa- 
tion it has acquired in its work on the Tesla motor. 
The Tesla patents and discoveries include many very 
important matters, and his patents particularly cover 
the multiphase forms of motors and generators now 
attracting so much attention. 

You must have become aware that patent rights are 
no longer respected in this country; that whatever is 
brought out and fully explained is immediately availed 
of by unserupulous competitors: and we now feel it is 
a matter of great importance to maintain for the present, 
and until we are well established. what are properly 
secrets of the trade. To no one would I sooner give the 
information asked for than to yourself, and 1 hope the 
day is not far distant when we will be able, with safety 
to ourselves, to meet your wishes in this respect. 

Trusting that you will appreciate the reason given for 
not promptly complying with your request, 

Panu. very truly yours, 
GEO., WESTINGHOUSE, JR. 
(Mr. George Westinghouse, Hr., to the Londan Times, Aug. 29, 
1877.) 

„.. Business relations were established between 
Prof. Forbes and this company in 188 by the purchase 
of his patent for a meter operated by hot air currents, 
and he was afterwards cmployed by us as an expert ina 
patent case and in making i Sts on transformers. He 
thus had every opportunity to become acquainted with 
our practice and ideas in connection with the use of 
alternating currents for light and power purposes, and 
also had an opportunity to see considerable of the early 
work on the Tesla motors. That such opportunities were 
valuable to him is shown by the fact that the first plan 


. 


if I could make the external part revolve I should get a maxi- 
mum of fly-wheel effect with a minimum of weight... . 
I proceeded to get out rough designs and found, with the 
utmost satisfaction, that I could mect all the requirements 
of the turbine-makerg. I also found that this design gave 
far greater mechanical strength to the revolving part of the 
dy namo—an important matter, with this forty tons revolv- 
ing more than four times a second. Furthermore, the mag- 
netic attractions which in all the other designs increase the 
dangers from centrifugal force, in my design: actually 
diminish them. It soon became evident that this happy 
idea of revolving the external parts completely extricated 
the company from the very awkward dilemma in which 
they had been placed. I then proceeded with a large staff 
of draughtsmen to get out the working drawings, and I 
secured an American patent asa protection to myself and 
my company. It was a matter of considerable satisfaction 
to all concerned that I had thus so simply got over the seri- 
ous difficulty which at one time threatened us with starting 
afresh on all the machinery, turbines and all 


The designing of a suitable dynamo was, however, only 
one ofa number of difficulties that had to be overcome. 
Some of these were of an engineering character, but others 
savored of politics“ in the sense in which that word is 
used in the States. There politics means intriguing, 
underhand dealing and jobbery, and is always used in con- 
versation to express that meaning. Until I went to America 
the manufacturers of electrical machinery never had a consulting 
engineer to reckon with, but dealt directly with the finan- 
ciers Who knew nothing about cost or efficiency of machin- 
ery. When they knew that I was to advise the Niagara 
Company, they tried by every means in their power to re- 
vert to the old plan. Every gaume of bluff, bounce and 
threats was used but without the least effect. One of our 
engineers in another department to mine, who knew noth- 
ing of electricity, was completely taken in by one of these 
firms. This and other intrigues hindered mea good deal 
in carrying out my plans. Then, again, I had at times great 
difficulty in keeping the president and vice-presidents in 
hand. One of the latter, after he had learnt a little about 
ohms and volts, believed himself capable of instructing me 
as to which tenders I ought to recommend for acceptance, 
and did his best to try to influence my judgment. Most of 
them began to think they knew something about the sub- 
ject, and that they were quite capable of settling what tests 
the machines should be put to. All this was generally 
amusing enough, but became almost tragic at times when I 
found them endangering the whole work. On such ocea- 
sions I would write to my millionaires and tell them that 
if they did not do what I told them they would be person- 
ally answerable to the directors and shareholders for any 
disaster that might occur. This always had the desired 
effect and my point was carried. I fear that at times they 
wished me at Jericho, but after any one of these tiffs was 
over I think they were glad that I bad taken that line. 


I have said that there were many new electrical problems 
to attack. One of these was a new departure on my part, 
which involved a very heavy piece of calculating and de- 
signing before l could be perfectly certain that my conclu- 
sions were correct. It occurred to me that with the large 
machinery we were using (the dynamos which I designed * 
were three or four times as powerful as any that had then 
been made) it would be best to make the alternating cur- 
rent reverse its direction as slowly as was consistent with 
making a good dynamo. This would not do so well for 
lighting, but for a power station like ours the advantages 
were powerful and numerous. 

Then again, some of the manufacturers, threatened us 
with patent-litigution if we used certain types of machin- 
ery, so 1 hadto get out designs of another kind of motor to 
drive the mills, so that in any eventuality we should be 


subinitted by him for the transmission of power from 
Niagara Falls was almost identically on the lines that 
we had laid out for such work and freely discussed with 
him. 

In consequence of Prof. Forbes having written the 
foregoing letter without stating that he was a competitor 
for the honor that would accrue to the suceessful 
designer of a complete plan, our company, for that and 
other good business reasons. refused to permit Prof. 
Forbes under any circumstances to visit its works or to 
have anytaing to do with the designing, constructing, 
or testing of the generators, and we are not aware that 
he has ever seen the apparatus whieh is now in opera- 
tion at Niagara and for which he seeks to claim the 
entire credit. 

. In our [World's Fair] exhibit generators, 
motors, and rotary transformers were operated at 3,600 
alternations per minute, being practically identical with 
the frequency actually adopted at the Falls, and very 
different from Prof. Forbes’s recommendation of about 
1.000 alternations per minute. 
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Prof. Forbes made a suggestion for a device for com- 
mutating currents, in place of a rotary transformer, 
which device was built, and upon test the fact was dis- 
closed that it was not anything like as good us the rotary 
transformer which we had designed and which form 
Was afterwards adopted by a rival company, as Mr. 
Forbes says, on his recommendation, 

WESTINGHOUSE ELECTRIC & MANUFACTURING Co., 

(GEO. WESTINGHOUSE, JR., President). 
* (Mr. Georg Westinghouse, Jr., to the London Times, Aug. 29, 
JS.) 

Aftera lapse of two years, and prior to the design of 

the dynamo referred to by Prof. Forbes, this company 


prepared and able to go on in spite of these thresta. The: 
our first customers wanted continuous current, and I had fe 
select a method of making the conversion. . Inthe 
afternoons I generally took a drive in a buggy on the 
Canadian side, where the roads were passable, and some- 
times I rode. I had a nigger servant to look after the 
house, who differed from all his race. 


In this difference the nigger was similar to Prot. 
Forbes 


An Englishman in America should always try to retais 
his Englishness—otherwise in a year or two he will be re- 
duced to the level of an average American. Where all mea 
think themselves equal, individuality is ata premium. An 
American once tried to find fault with me for pitching into 
my servant, because, forsooth, all men were equal. I never 
saw the man before, and would never see him again. 801 
told him that if he wished to be placed ona par with my 
valet I would willingly acquiesce, but he must not attempt 
to define my place on so short an acquaintance. . : 

It is unfortunate that Prof. Forbes never had 
any “ Englishness’’toretain. If Englishnese means 
anything, it means refinement and good breeding. 
The process by which Forbes would reach the leve! 
of the average American is outlined in the Dar- 


winian theory. It is not a process of reduction. 

The dynamos were at last made and tested, after moet 
annoying delays and disingenuousness on the pert of the 
manufacturer. The makers of the transformers and ma 
chinery for getting a continuous current, on the other 
hand, were prompt and obliging, and the tests came out 
well. Then 1 got bids for the appliances for transmitting 
power to Buffalo. All the conclusions I had arrived at from 
my own designs were now confirmed. Their cost per 
horse power, even with my low frequency,* wasa fifth part 
of those that had been used for lighting, and the efficiency 
guaranteed was as I had stated. I decided on all this trans 
mission plant, and it is not now put in only because the 
Buffalo people want to get the power for next to nothing. 
There is too much politics” in this business at Buffalo. 
Another triumph I have had is, that engineers all over tbe 
world have learned to appreciate my low frequency of 
allernations, while we ourselves have found new merits in 
it at every step. 

When this was all completed and the first plant in place. 
the period of construction and design gave way to a period 
of dividend-earning, and my continuing to take charge 
would have swallowed up too much of the annual income. 
so I concluded my engagement with the company. 

Prof. Forbes’s salary was $400 a month, inclad- 
ing expenses, about one-half of what a good Amer- 
ican bagman receives. 

This letter from which I have made this extract attributes 
the splendid results which we attained mainly to engineer- 
ing skill. I am inclined to believe that they were fully as 
much the result of an exercise of tact, judgment and for- 
bearance, combined with firmness—qualities which I do not 
hesitate to say that both the officers of the company and 
myself recognized in each other, and without which we 
should have found it difficult to obtain satisfaction from 
the manufacturers 


Of course he does not hesitate—not Forbes. Why 
should any man who has so plainly shown bis 
tact, judgment and forbearance, combined with 
firmness, hesitate. 

i Owing to the support I obtained from the acting 
directors, the whole work for which I was responsible haa 


been put in place and set agoing without a single hitch. 
This is not usual in a novel work of so great magnitude. 1 


submitted to the Cataract Construction Company plans 
and specifications for a dynamo, with a system of dis- 
tribution for the operation of are lights, incandescent 
lights, street cars, and for electrolytic purposes, including 
rotary transformers. Full information and particulars 
were communicated to the engineers and officers of the 
Cataract Construction Company. Owing to the purloin- 
ing of our plans by a rival company and for other 
reasons all tenders, for generators were rejected by the 
Cataract Construction Company, who afterwards, in Sep- 
tember, 1893, submitted to us plans for a 5,000 11. P. gen- 
erator, saying that such plans had been prepared by 
their engineers, and asking us to make a tender for its 
construction and erection. A careful consideration of 
the plans submitted disclosed the fact that if constructed 
according to such plans the generator would bea failure, 
and this company thereupon refused to tender on the 
drawings and specifications presented. Me. however, 
offered to accept the general form of gencrator, and to 
re-design it so that it would be a perfect machine 
mechanically and electrically, and to submit new plans 
and specifications upon which the company would 
tender. This was agreed to by the Cataract Construction 
Company, and the generators now iu use at Niagara 
Falls were built by us according to plans and specifica- 
tions prepared by our own engineers. There is about 
the same difference between the machine designed by 
Prof. Forbes and that designed by us as there is between 
the picture of a man and the man himself—the appear- 
ance externally being very similar, but internally there 
is no resemblance whatever. 


*Sce letter of George Westinghouse, Jr., to London 
Times.”’ > 


A ae 


Oct. 2, 1895. 


teel confidence in asserting that 80 long as the instructions 

L insisted upon are acted on, there will be no trouble with 
she electrical machinery. 

I penned a letter to the Times, which was published at the 
end of the year 184, and from which I may make an 
-xtract ; 

“Iam perched on the top of a small Eiffel tower, lately 
‘rected. . 6.” 

Nonsense, Forbes. You are farther from the earth 
than the top of the Eiffel tower. You are flving 
throngh limitless space, and if you get too near the 
zun, as did Icarus of old, and melt your wings, you 
will still fall to earth unbruised—if you can light on 


your cheek. 
The directors have no present desire to send the 
current to great distances. It will pay better to create a 
smokeless manufacturing town in the neighborhood. If 
required, the power could be sent much more than a 
hundred miles, and still be more economical than steam, 
even though coal is cheap there. In countries where 
power is much wanted, but very costly, the electrical 
transmission will be successful at distances of many 
hundreds of miles, Such cases occur in many places 
where there are valuable mines but no fuel. 
In conclusion, E may say that the work done at Niagara 


isthe forerunner of much more, and already I have in 
hand the preparation of plans of schemes nearly as im- 
portant, 


l also wish to bear tribute to the kindly friendship which 

l almost universally experienced at the hands of American 

engineers. Hardly a single case occurred where any jeal- 

ousy was shown at an Englishman (or rather Scotchman) 
being selected to carry out the work. 

GEORGE FORBES. 
American engineers jealous of Forbes! Perish the 
thought ! 

ELECTRIC ITW has a warm love for Englishmen and 

for England, and this feeling is the rule rather than 

the exception in America. But we rejoice that 


U 


Forbes belongs to England and not to us. 


HYSTERESIS COMPENSAT JR. 


The following specification forms part of letters 

patent No. 545,042, dated August 27, 1895, granted 
to Bruno Abdank-Ahakanowicz, of St. Maur, France, 
by the United States Patent Office; application filed 
March 17, 18933 ö 
To all whom it may concern: 
+ Be it known that I, Bruno Abdank-Abakanowicz, 
electrical engineer, Pare St. Maur, near Paris, France, 
have invented certain new and useful Improvements 
in Methods of Compensating for Hysteresis (for 
which I have obtained letters patent of the Repub- 
lic of France, No. 228,400, dated March 6, 1893, 
and of the Empire of Germany No. 78.937. dated 
March 22, 1893, ) of which the following is a speciti- 
cation. 

It is well known that in all electromagnetic appa- 
ratus in which iron is used as an electromagnet or 
solenoid acting on a core plate, or armature of iron, 
or even upon a coil or another electromagnet, it is 
impossible to realize or obtain effects that are pro- 
portional to the current or to any exact function of the 
current; or the above may be stated thus: first, the 
error of magnetization of iron is not a straight line, 
because the magnetization produced is never propor- 
tional to the current producing it; second, the function 
of magnetization is double—that is to say, the quan- 
tity of magi-etism actually produced does not depend 
exactly on the quantity of current producing it, but 
also on the value of the current by which the mag- 
netice system had been previously energized. This 
difficulty presents itself especially in that class of 
apparatus which depends upon certain fluxes of 
magnetism, as in electrical- measuring apparatus, 
and in indicating apparatus or that class of appa- 
ratus in which a mechanical action is brought into 
play, due to an electric current having attained a 
certain predetermined value. It is a well-known 
fact that when, in the last-mentioned class of appa- 
ratus, we employ masses of iron or electromagnets, 
it is impossible to make them work ina predeter- 
mined and satisfactory manner, and that the cause 
is. due to residual magnetism, which is but a par- 
ticular case of the general effect known as‘ magnetic 
hysteresis.” 

My invention consists, therefore, in the combina- 
tion with a magnetic circuit of one or more masses of 
iron, steel, or other magnetice matter. constituting 
what I call a secondary differential magnetic 
cireuit or circuits.“ This secondary circuit may be 
inagnetized by the same current as that employed 
fọr the principal magnetic circuit, or it may be mag- 
netized by a certain fraction of this current; but the 
actions of the lines of force of the secondary circuit 
are in an opposite sense to those of the principal 
circuit. By choosing suitably the dimensions of the 
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secondary magnetio circuit with reference to its own 


physical properties, those of the principal circuit, 
the ratio of the air space to the rest of the oircuit. 
and the magnetizing force employed, a differential 
value of the magnetic flux or différential value of 
the mechanical effects produced by the system on a 
core, coil, or armature, may be obtained for all cur- 
rents within the working range of the apparatus, 
which shall be proportional to those currents. This 
may be briefly stated thus: The effect of the resid- 
ual magnetism of the first circuit is neutralized by 
the residual magnetism of the second. 

It is to be understood that the two magnetic 
circuits are not necessarily independent of each 
other, and that the conductor turns-of one may be 
employed to energize the other. The practical reali- 
zation of this combination does not .present any diffi- 
culty from the fact that the magnetization curves of 
iron, steel, ete., are very similar in form, and that by 
a judicious choice of material, such as wrought or 
cast iron, steel, or other magnetic matter, combined 
with an air-space of suitable dimensions, it is always 
possible to obtain curves of the same form in such a 
way that the difference is represented very nearly by 
a straight line, which is a function of the ampere- 
turns. It is also possible, as is required in some 
particular cases, to have a curve of other shape than 
a straight line. 

For the sake of ter clearness I will illustrate 
the application of my invention -to several simple 
cases, it being, however, clearly understood that I do 
not limit myself to the particular cases cited, but 
aim toembrace the use of a differential magnetic 
system of the type described for the compensation of 
hysteresis. 

In the accompanying drawings, which show mechan- 
ism embodying my invention, Fig. 1 is a sectional 
diagram of a wattmeter, showing its principles. Fig. 2 
isa section of an ordinary. solenoid!or electromagnet. 
Fig. 3 is a section of a differential solenoid embra- 
cing my invention. Fig. 4 is a sectional side eleva- 
tion of a similar arrangement in -a different form, 
and Fig. 5 is a plan of the parts shown in Fig. 4. 

Suppose. for example, that it is required to construct 
a wattmeter for the measurement vf continuous cur- 
rents of the type represented by the di m, Fig. 1. 
The potential is measured by the “movable coil and 
the current is made to traverse the coils H of the prin- 
cipal electromagnet, and the coils A of the secondary 
or compensating electromagnet. The core N', which 
produces the principal flux, should be made of metal 
having the smallest amount of hysteresis possible, of 
soft iron, for instance, while N?, which produces the 
flux for compensation, should be made of cast iron 
or steel. or some metal having a high coefficient of 
hysteresis. 

The double arrows in the diagram represent the 
directions of the magnetic fluxes and the single arrows 
of those of the current. By varying the sections of 
the two cores N N?, the ampere-tuhs applied to these 
cores and the air-spaces of the magnetic circuits, it is 
possible to make a combination such that the residual 
magnetism is either entirely or only in part compen- 
sated and that the resultant magnetic flux will be 
always proportional to the current. in which case the 
resultant torque of the armature will be proportional 
to the watts. I may apply practically the same 
method to the case of a solenoid acting on a core of 
soft iron, which core it is desired shall be drawn in 
by the action of the solenoid to a certain predeter- 
mined point when the current shall have attained a 
certain predetermined value. > 

In many forms of apparatus a solenoid A, Fig. 2, 
through the coils of which passes a current acts on 
an iron core N, suspended by a spring R or held in 
equilibrium by a counterpoise. For a certain value 
of current the core should arrive at a certain position 
—for instance, to just touch the stopa. This condi- 
tion can never be quite realized by the employment 
of a form of apparatus similar to that shown in Fig. 2, 
for the reasons previously mentioned, due to hystere- 
sis, and to avoid this difficulty, which prevents the 
construction of apparatus of great precision, I may 
employ my method as follows: I employ two cores 
N! N?, Fig. 3 connected together mechanically. N. 
is the principal core, and is composed of material 
possessing small hysteresis. N' is of smaller section 
than NI. but is made of a material having a high co- 
efficient of hysteresis. To the first core I apply what 
I call the“ principal solenoid ’’ A', which tends to 
attract the core in a certain sense, and to the second 
core I apply a solenoid A’, called the ‘‘ compensating 
solenoid,” which attracts its core in an opposite sense. 
The resultant attraction on the two cores will there- 
fore be the difference of the two attractions. and from 
what has been said above it is easy to understand 
that the effects of hysteresis can be compensated for, 
especially with regard to the position of contact of 
the core with the stop when the two solenoids are 
traversed by the same current or by currents which 
bear always a certain proportion to each other. : 

The above-described combination, of which the me- 
chanical disposition may be varied in an almost in- 
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finite number of ways. has for its object to render the 


resultant attraction independent of the effects of 
hysteresis in the core. e result aimed at is ob- 
tained by a suitable choice of the nature of the cores 
NI N’. of the ratio of the turns on the solenoid A? A“, 
(or of the ratio of the ampere turns if the two sole- 
noids be in multiple.) and of the relative position of 
the solenoids with respect to the cores. 

To demonstrate further the generality of the appli- 
cation of my method of compensation, I may give ene 
more example. In a great many forms of apparatus 
there is an electromagnet which acts on a plate of 
soft iron. forming an armature, by the mechanical 
movement of which certain desired results are to be 
achieved—for instance, to establish an electric con- 
tact when the armature is attracted by the electro- 
magnet. In this form of apparatus again precision 
is effected by eliminating hysteresis. The position 
of the armature or plate for a certain current is not 
always the same if the current has once surpassed a 
certain limiting value. The deviation is still greater 
if the apparatus be employed with alternating our- 
rents. 

My method of compensation is particularly appli- 
cable to the case just mentioned, and constitutes an 
important improvement when applied to this olass of 
apparatus. Fig. 4 represents the application to a 
particular case of this nature. The principal electro- 
magnet FE! acts on the soft iron armature Ni in oppo- 
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sition to the spring R and against the action of the 
differential electromagnet E' and the armature N., 
which have a high coefficient of hysteresis. The two 
electromagnets are supposed to he excited by the 
same current, which presents the simplest case. By 
choosing suitably the elements of the magnetic cir- 
cuits of the two electromagnets it is easy to arrive at 
such a combination as will insure that the contact 
between c c’ will always just take place when the 
current has attained a certain predetermined value, 
whatever may have been the previous values of the 
current. The practical rule to follow in this case is 
as follows: The attraction due to the residual mag- 
netism of the electromagnet E’ and of the armature 
N” ought to be equal to the attraction produced by 
the residual magnetism of the electromagnet Ei and 
of the armature XN! for the position of contact. 

It is possible to show an almost infinite number of 
examples of the application of my method, but I con- 
sider that those already cited are sufficient to illus- 
trate its operation. 

Having thus described my invention, what I claim 
as new. and desire to secure by letters patent, is— 
1. The method of correcting or neutralizing the 
effect of hysteresis in electro-magnetic apparatus, 
which consists in employing in such apparatus a main 


* 


and an auxiliary magnetic circuit and neutralizing 


the effect of the residual magnetism of the first cir- 
cuit by that of the second. | 

2. In combination, an electric circuit, and an elec- 
tro-magnetic apparatus therein having a plurality of 
cores acting in opposition to each other, such cores 
having different magnetic material and so arranged 
that the resultant or differential effect of the cores 
actuates the apparatus and corrects or compensa 
for hysteresis. Substantially as described. i 

3. In combination. an electric circuit, and an elec- 
tro-magnetic dpparatus therein baving a ee of 
cores acting in opposition to each other and of differ- 
ent magnetic retentiveness; the magnetic circuits of 
the apparatus being so disposed that the differential 
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action of the cores furnishes the effective actuating 
force of the electro-magnetic apparatus. and neutral- 
iges hysteresis effects, substantially as described. __ 
4. combination, in an electro-magnetic appa- 
ratus, of a plurality of opposing cores having relatively 
different hysteresis coefficients and actuating the mov- 
ing part or parts of the apparatus by the difference 
between their opposed effects and means for energiz- 
ing the cores. | 

5. The combination, in an electro-magnetic appa- 
ratus, of electro-magnets having respectively cores of 
soft iron and of hard iron or steel. the cores being ar- 
ranged to act upon a moying part in opposition to 
each other. and means for energizing the cores. 

In testimony whereof I have hereunto affixed my 
signature, this 23d day of February. 1893, in presence 
of two witnesses. 

BRUNO ABDANK-ABAK ANOWICZ. 

Witnesses: C. W. G. Little, A. M. Tanner. 


THE PROPOSED MAGNETIC UNITS.*—111. 


To the Editor of THE ELECTRICIAN. 

Sin: It is after hesitation, and with some reluc- 
tance that I comply with your request to take part in 
the discussion of this question. The fact is I do 
not see that the proposed new names and new units are 
needed. When so clever a man as Prof. Lodge takes 
all these pains, I should like to believe that his 
proposals are meeting a felt want. But by whom is 
the want felt? I hold strongly that in this matter 
necessity should be the mother of invention. Dr. 
Lodge offets us sundry bantlings for adoption, but 
where is the maternal parent? New names and new 
units will be worse than useless unless they quickly 
become fgmiliar. The B. A. Committee may make 
them legal tender among electricians, but will they 
come to be current coin? Will the success that 
attended the invention of ohms, volts and amperes be 
repeated, even in minor degree? Only if the new 
names allow us to conceive magnetic quantities more 
easily or to specify them more tersely than we can 
already do. We are accustomed to say that the per- 
meability of airis 1. Will the advan of calling 
it the ind uetivity ” instead, and of saying that it is 
oné millihenry per kilometer, be immediately ob- 
vious to practical men? 6 . ; 

In some cases it is proposed simply to give a name 
to the C. G. S. unit, and in other cases to use a mul- 
tiple of the C. G. S. unit and give that a name. 
Thus Mr. Evershed would have us call the C. G. S. 


n unit of magnetic induction a **thom,’’ while Dr. 
-t -Eod N 
„eber.“ Why do either? So long as we stick 


would take 10° of the same unit and call it a 


faithfully to C. G. S. a number is enough. To say 
that the total induction through an armature is 25 
millions is at least as convenient and precise as to 
say that it is 25 million thoms’’ or 0.25 weber.” 
Dr. Lodge has chosen the magnitude of the weber 
so that an E. M. F. of one volt shal) be excited in a 
conducting circuit through which the total induction 
changes at the rate of one weber per second. 
But this endeavor to connect the new unit with the 
volt, the ampere and the ohm results in making it 
inconveniently large. Better, I think. use C. G. 8. 
pure and simple in dealing with the magnetic quan- 
tities, and introduce the needful power of 10 when we 
want to reckon volts. 

Again, we are asked to accept a new name for the 
line-integral of magnetic force, which most of us 
(following Mr. Bosanquet) call the magnetomotive 
force. This quantity is of first-rate importance in 
relation to the magnetic circuit as a whole. But I 
doubt if the occasion ever arises in practice to reckon 
magnetomotive force except for the whole circuit. 
And so long as we are dealing with the magnetic 
circuit as a whole it is not likely that any new name 
will be more serviceable than the familiar and emi- 
nently practical ampere turns.” When we want, 
for purposes of reckoning, to express the magneto- 
motive force in C. G. S. units, it is easy to multiply 
wit ; but ampere turns is too expressive and ex- 
plicit a phrase to require addition or change. 

As to the magnetic force at any point (H.). no new- 
name is wanted, and the C. G. S. unit in all that 
could’ be wished in respect of 1 itude g-a 

I understand that it is proposed to üse ane and the 
same unit for the permeance of a magnetic circuit 
and for the self-induction of a coil or the mutual in- 
duction of two coils. These are quantities of the- 
same dimension, and as Prof. Lodge points out, the 
self-induction of a coil of n turns is 4% x’, the perme- 
ance of the magnetic circuit through ita coil. Mr., 
Baily’s objection that the self-inductiow.of a cod 


would be liable to confusion with the permeance. of 
its core has much force. As to permesance, wbioh iB.. 


total induction divided by magnetomotire forte, no- 
special unit name seems necessary. Whether a unit 
name for self-induction and mutual induction is- 
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practically important I have no opinion. The inven 
tion and partial use of seoohm on this side of the 
Atlantie and henry on the other suggest that it 
is. But in any case it would be unfortunate and 
confusing to give the henry a value different from 
that which has already been assigned to it. Will 
American electricians consent to make their old 
name have a new meaning? Moreover, though this 
is of less consequence, the unit now proposed is, like 
the weber, inconveniently big. These are large 
prices ta pay for the kind of consistency that is aimed 
at in Prof. Lodge’s proposals. 

One or two points may be noticed that have come 
up incidentally in this correspondence. Prof. S. P. 
Thompson speaks of the quantity which we write B 
as ‘‘unfortunately sometimes miscalled the in- 
duction, as though induction were not the operation 
of inducing.” I have rarely heard it called anything 
else, and am content to follow Maxwell, who proba- 
bly believed that induction, like deduction, might 


properly name the result of a process as well as the 


process itself. 


dB 
To define 4 as aH would, in regard to iron, make x 


useless. It should he remembered that, owing to the 
complications of hysteresis, the term permeability 
as applied to iron has a special meaning. It is used 
to name the ratio of B to H, which H is either (a) 
applied without previous magnetization, or (5) 
applied after previous magnetization by an equal and 
opposite magnetic force. These two definitions do 
not give strictly the same result; but the values are 
so nearly alike that the difference is, in practice, 
unimportant. 

As to Mr. Heaviside’s invitation to formulate a 
theory of the process of magnetic induction in iron, I 
fear that the relation of B to H is far too complex— 
as depending on previous values of B—to admit of 
mathematical statement. That at least is the con- 
clusion to which a stu’y of the model with small 

nets seemed to point, where the process of mag- 
netization was seen to ocur through the breaking up 
and rearrangement of inter-molecular ties under the 
influence of the applied field. Yours, &c., 
J. A. EWING. 
Festiniog, North Wales, Aug. 26, 1895. 


To the Editor of THE ELECTRICIAN. 
SIR : Referring to the correspondence on the sub- 


ject of magnetic units now going on in your columns, 


I am sorry to say that Prof. Thompson could not have 
named in this connection a less sympathetic individ- 
ual than myself, as the alleged necessity for new units 
does not in the least appeal to me. 

It is unnecessary to seek a new name for one line 
of force or for ‘‘ 1,000 lines of force,” or for a mil- 
lion lines of force.“ As well might we coin a new 
term for ‘‘one revolution,’’ follow that up with an- 
other for ‘‘100 revolutions,” and still a third for 
„1,000 revolutions ’’—a kilorevolution to wit. It is 
as easy tu say that the total flux is 5, 000 lines” as 
to say that it is 5 kilolines; and the ‘“‘thom ” of my 
friends at Woodfield Works T have never been able to 
understand. Substituting thom for line—I put it 


‘shortly, without writing of force after it—I have 


always regarded as the most awful example of unit 
mania extant. ` 

As regards the number of lines per square centimeter 
or induction, denoted by B the world over, I do not 
see that we require special names for particular values 
of it. Lines per square centimeter’’= so many, 
or the induction ’’= such a figure, or B = so much, 
seems to meet all cases. There are some I know who 
would like to have a name invented for 1,000 lines 
per square centimeter, but I am not amongst them. 
Engineers have gone on very well without such variety 
of terms. They do not require a distinct name for a 
speed of 30 miles an hour and another for 60, or a 
special term for 100 lb. pressure per square inch and 
another for 120 lb. Proposals of this kind made by 
anyone would very properly be regarded as ridiculous, 


and having been brought up in a practical school, I 


am consequently inclined to look down upon the 
senseless multiplicity of terms some electricians would 
have us adopt. 

There remains magnetizing force to be dealt with, 
and here I am still at a loss as to what is requiring 
new definition. Magnetizing force is expressed in 
two different ways, either as the line integral or am- 
pere-turns accordingly as the constructive engineer 
regards one or other as the more convenient. What 
he has to determine is the magnetizing force required 
for a given circuit, and this he finds from his iron 


data in the usual manner; but how it will help him 
to give a name to some particular value of magnetiz- 


ing force, whether expressed as the ‘‘line-integral ” 
or ampere-turns, and call it unit magnetizing force, 
I fail to see. Altering the anit of current is not to 


pe thought of seriously for a moment. Magnetic 


unntities are only dealt with professionally, if I 
might so put it, while amperes, volte, watts and 
‘horse-power are dealt with commercially by everyone 


having the slightest connection with electrical mat- 
ters. These quantities have become stereotyped æ 
part and parcel of an industrial system, and even if s 
change were desirable, which it is not, they could not 
be altered with any greater facility than could the 
horse-power. 

The advantage of having a universally received 
meaning for the terms in Prof. Thompson’s para- 
graphs 5 and 6 seems to be more apparent than real. 

enever the relation between magnetic force and 
flux is given by any writer he is careful to ssw 
which way the magnetizing force is computed, 2o | 
do not think any confusion has arisen or is likely to 
arise under this head. 

Of course I am writing solely from the constructiv 
engineer’s point of view, and it may be here observed 
that practicians who write on questions of construc- 
tion are likely to adopt the language they have found 
most useful, whatever new names may be invented 
by the physicists. Probably Mr. Evershed woald 
not give up his ‘‘thoms,’’ nor Mr. Kapp his Eng- 
lish lines,’’ nor the writer his ‘‘am ” witb- 
out a pang. Again, it is unlikely that anything the 
practician u will be considered by the high-and- 
dry theorist, for the latter seldom understands the 
mode of thought of the former, and when he does 
comprehend, he fails to appreciate it. 

Probably all engineers do not share my views, but 
the engineers—I har electriciana—who are represented 
as thirsting for fresh units I have never met. We 
have done wonderfully well for some time with the 
existing terminology, and the ‘swallowing of cam- 
els, to use Mr. Heaviside’s expression, has not im. 
paired our faculties. By all means let the scien- 
ticulists’’ invent units and names for units. as many 
as they please, but they should not delude themselves 
into the idea that the practician is benefited thereby ; 
it makes not the slightest difference to him. : 

I understand Mr. Heaviside is the ringleader of the 
unit movement, and for that gentleman’s work I have 
the greatest respect. But as the heavens are highs 
than the earth, so are Mr. Heaviside’s thoughts lofties 
than those of a mere practician, and his conclusicas 
correspondingly obscure to the average intelligens 
Nevertheless in his own domain he has done wek 
which will endure. And conscious that the pege- 
tician can never d e it by application to dynem: 
design or other things useful. he ought to be hath 
proud and happy. Yours, ete., 

W. B. Essox. 


London, August 27, 1895. 


To the Editor of THE ELECTRICIAN. 

Sin: Iam ashamed to say that for many year | 
designed dynamos without using the orthodox H ami 
B, until the sarcasm of a third-year ab. 
wasted hours in drawing the most beautifal German 
capitals, at last induced me to multiply my square 
inches by 6.45 and my minutes by 60. It looks bei- 
ter, but it is more trouble. 

As to the new units, they should certainly have the 
same relation to each other as the volt. ampere, and 
ohm; this will remove a great difficulty from th 
path of many students who have to teach themselves. 
and who always seem to find it so hard to get beyond 
Ohm’s law. I do not see that eny other units ar 
wanted. 

With regard to the 47% question I do not think tha: 
it is generally known that 2 H = the ampere- tur- 
per inch long within 2 per cept. This is immenseh 
useful, as all lengths can he taken in inches, so ths 
I should be very sorry to see 4 disappear. 

I hope that ‘‘thom’’ will not be adopted ama 
the new names; it is nearly as offensive as pra 
ticians.’’ Yours, ete., 

HENRY W. RAVENSHAW. 

110 Cannon street, E.C., August 26, 1295. 


To the Editor of THE ELXCTRICIAN. 

NIR : So long as the unit of length of the mechan- 
cal engineer is not a centimeter, it is unreasonahke 
for us to reckon lengths and areas in machine desige 
by that unit. Conversions of the dimensions in a de- 
sign from centimeters into inches are a serious nui- 
sance which an engineer cannot afford to submit to 
merely in order to support a theoretical system d 
measurements. Hence I consider the unita for mag- 
netic quantities per centimeter (H). or per squar 
centimeter (B), and consequently the names for sact 
units, as of little interest (What about a name fa 
the unit of current density in amperes per square cen- 
timeter?) until the mechanical engineer takes to the 
centimeter, or let me say, until he decides whethe 
he will have that unit of lengths or not. For. Sup 
pose the electrical and mechanical engineers, whi 
waiting for the millennium of metrical measurements. 
were to upon. say, a decimal foot (10 Engtish 
inches) and 11b. avoirdupois as fundamental units 
then they might any day, without changing tools end 
gauges, have the immense advantages accruing from 
the use of a rational aren which 
otherwise seem to be still in the blue. It mast be 
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rememberedꝗthat the C. G. S., besides having unsuit- 
able fundamental units, is not a rational system. 
{ have a number of years ago constructed my B-H 
curves and tables with 1 kilo C.G.S. per square inch 
as unit B', and 1 ampere-turn per inch as unit H”. 
With these anits wrought iron and dynamo steel goes 
in the habitual ranges from 30 to 120 B” under 3 to 
570 H’, and the net magnetic pole in a dynamo, when 
it is running light, is (1 kilo C.G.S. being unit mag- 
6X 10° E 


netic pole) m = yp Un = magnet pole, E = volta, 


N = revolutions per minute, b = number of bars ef- 
fective), which are convenient values. 


8 . 0.41 
VH unit. 1 ampere-turn per inch, being 251 und 


„„ 1.000 
my B unit 5 zg times greater than the respective 


: : „ B. a 1,000 
C.G.S. units. my ratio H’ multiplied by 04r 54’ 
or 313.3, brings u based upon unity for air ; my quan- 
tities are those given in practice. If we use the C.G.S. 
system, the practical data are ampere-turns per cen- 
timeter and pole (or lines) per square centimeter and 


— 2 ` j i j l 
u is obtained by multiplying their ratio by O Ax oF 


0.7958, a tigure which is no more convenient than 
my 313.3. Yours. ete., F. V. ANDERSEN. 
14 Westdown-road, Catford Bridge, London, S.E., 
August 27, 1895. 


IS A FREIGHT OR MAIL SERVICE PROFIT- 
ABLE OR UNPROFITABLE ON STREET 
RAILWAYS.* 


BY BENJ. F. NORTON. . 


DISCUSSION, 


Mr. Meiklehan—I would ask the gentleman how 
he arranges to collect his freight, without interfer- 
ing with his passenger traffic? 

Mr. Norton—If you were running cars on four 
minute headway probably there would be some 
trouble, but where we run once an hour, between 
Newburg and Walden, we have ample time, particu- 
larly as the line runs through the main street, and 
the stores are all located on that street. It never 
interferes with the passenger service. We have a 
general freight house in Walden. with a siding, 
where freight is delivered during the day. We have 
our freight trains arranged on a regular schedule 
and somie of it is collected along the line of the road. 
Of course, a great deal of it is delivered at the freight 
house. 

Mr. Meiklehan—You say, if it does pay, it pays. 
Do you not think that the line is drawn at the point 
of the ability of the road to deliver and receive. In 
1888 a road in Norristown undertook to do that work 
and made a great deal of money out of the freight 
service, but the trouble came in at the point of de- 
livery. We were expected to take a pockage to any- 
body along the line, and its delivery might require 
skids to get it to the door, and the delay was found 
to be very annoying. If we could have certain 
points at which to take up and deliver freight, we 
could put in sidings, and the matter would be sim- 
plified. . 

Mr. Norton—Most of our freight is sent through 
from one point to the other. We have comparatively 
little intermediate freight in the twelve miles be- 
tween the two points. Most of the firms who send 
their freight are within easy reach of the freight 
houses, so that we have not had any inconvenience 
in receiving or delivering freight. 

Mr. Meiklehan— That is the question—whether 
you can get such freight in sufficient quantities. 

Mr. Cole—Have you made any arrangements for 
arrying letter-carriers at a cheap rate? l 

Mr. Norton—We have not taken the matter up 
argely with the post office. There happens to be 
ne instance that I think of where we do transport 
he mail carrier, on a route which is perhaps a little 
onger than the average—out to West Newburg. We 
et him ride both ways free, two round trips each 
lay, to collect and deliver mail. 

Mr. Cole—Some years ago I was connected with 
he Utica Belt Line Road, and we made arrangements 
ot only to carry the mail but received a stipulated 
um for transporting the mail carriers; it cost about 
hree cents a man. 

Mr. Norton—We had that arrangement in Brook- 
yn ; it isin vogue now: The fare was three cents. 

understand it is four cents now. 

Mr. Cole—At Utica we carried a sign on all the 
ars, U.S. Mail,“ whether we had mail on the car 
r not. l 

Mr. Norton—You were authorized to carry the 
aail on your system? 

O 


* Paper read before the New York State Railway Associ- 
tion, Albany, September 17, 1808. 


Mr. Cole—Y es. ae 

Mr. Norton—There is no question about thelright 
to carry the signs. We had in Brooklyn two cars 
arranged like the regular railway mail 
on the long line to Coney Island. We hö 
track into the General Post Office in Brooklyn. The 
mail was put into the cars, and the mail clerks went. 
along and distributed it, and they picked. it up and 
sorted it in the car and delivered it at various sta- 
tions. The West End division of the Atlantic 
Avenue svstem was formerly a steam road, and they 
had a regular Government contract to carry. the 
mail. When we changed it over to electricity we. 
carried on the contract. I do not think there is any 


other road, unless it is in St. Louis, where the er- 


vice is performed in that way, as a regular railway 
mai) post office. 
allowed to carry signs simply to pick up mhil bags 
and move them from point to point, but in Brooklyn 
the mail is regularly sorted in cars on the road. 

Mr. Cole—I think it is so in Boston. : 

Mr. Oxstrom— Also in Philadelphia, eo oF 

Mr. McNamara—We have been operating for over 
a vear a freight line between Albany and Ttoy—an 
interurban freight line. We have a freight house in 
Albany and one in Troy; we do not aim to take up 
packages on the way; it is a through freight line. 
We have been operating it fer a year and arè going 
to continue. E 

Mr. Norton—Have you any special provision in 
your franchise which authorizes you to carry freight? 

Mr. McNamara—We are operating this freight line 
on a leased line which was chartered to do it, other- 
Wise we could not do it. 


N 


PERSONAL. 


Mr. Frank B. Rae, who has lately: opened offices 
in the Dearborn Building, Chicago, has been a New 
York visitor this week. 

Mr. Dan C. Spruance, of Philadelphia, called on a 
few of his New York friends last week. . 


Mr. H. J. Medberry, of Mechanicsville, was among 
our out-of-town callers last week. Mr. Medberry is 
considering the question of entering the field as a 
manufacturer of dynamos. i 

Mr. W. H. Knight retired from the General Elec- 
tric staff October 1 and will devote himself to con- 
sulting work in connection with rapid transit de- 
velopment. 

Mr. W: D. McQueston returned last week from a 
two months’ European trip. 


Mr. Samuel Insull, of the Chicago Edison Company, 
was in the city last week. 


Mr. H. M. Byllesby, who has just made an unsuc- 


cessful attempt to reorganize the Missoula, Mont., 
Lighting Company, has returned to the East. 


Mr. Elmer Morris, late of Indianapolis, has re 


turned to the employ of the General Electric Com- 
pany and is engaged in the railway department. 


Mr. John Dick, of the Phosnix Iron Works, Mead- 


ville, Pa., was looking over the New York territory 
last week. 


What is Going on in the Electrical World. 


Milwaukee, Wis.—The street railway extension to 
Cudahy will be ready for operation about the 16th inst. 


Alexandria, N. J.—A scheme foran electric road from 
this village to Redwood is again being agitated by bnsi- 
ness men here. : 


Parkersburg, W. Va.—The council has given the 
American Construction Company another franchise for 
a street railway. 


Lyndonville, Vt.—At a special village meeting, recent- 
ly held, it was voted to put in and operate an electric 
light plant at once. 


Walsenburg, Col.—The electric light plant here was 
damaged by fire on the 21st ult.; the estimated loss was 
$6,000; no insurance. 


Troy, N. Y.—The motive 
branch of the Troy City 
from anima! to electric. 


Soranton, Pa.—The proposition of the board of trade 
of West Scranton, to establish an electric light plant, is 
meeting with encouragement. 


Tiffin, 0.—The horse car line at Tiffin has been 
purchased by Hatcher & Yeager, who will immediately 
put in an electrical equipment. 


„ Mass.—A construction company has 
looked over the proposed route for an electric railway te. 
Worcester, and will give estimates in a few days. 


Suffolk, Va.—It is proposed to build an electric road 


wer of the Green Island 
ilway has been changed 


t. office,’ — 
a side 


Many of the cars in most cities are 


bet ween Suffolk-andtsmithfleld. A Smithfield business 
man has offered to donate a site fora power house. 


. ‘Erie, -Pa.—The business men: of Parade street are 


organizing a company with the intention of operating 


an electric railway on Parade street and out to Four- 
Mile Creek. 


- Akron, 0.—A number of local capitalists are about 


ready to form a company for the purpose of building an 
electrio line from this city to Massillon, by way of 
Turkey Foot Lake. 


Newark, 0.—The county commissioners have granted 
a franchise to the Zanesville and Columbus Electric 
Railway Company to lay track through Licking County 
and operate an eleetric road. l 


Newburyport, Mass.—It is understood that a company 
for the manufacture of street cars has been organized at 


Newburyport in which W. B. Ferguson of the Milford 


& Framingham Street Railway Company, Milford, Mass., 
is interested. 


Elkhart, Ind.—President Burns, of the Indiana Elee- 


tric Railway, has awarded the contract for laying the 
track from here to Milford, Ind., a distance’ of 30 miles.“ 
The line will be extended to Fort Wayne, Ind., by 
way of Wolf Lake. 


Winchester, Mass.—The. pro 1 Mystie Valley 
street railway has been taken hold of by the owners of 
the Wakefield & Stoneham road, and the new line 
from Stoneham to Winchester will be built and operated 
under that control. | 


West Orange, N. J.—The township committee has 
received a petition for a franchise from the South Orange 
and Maplewood Railroad Company; a public hearing 
will be given to applicants on the 7th inst. 


Elberton, Ga.—This city is now enjoying electric 
lights, the plant having been started up simultaneously 
with the opening of the Atlanta Exposition.: The gen- 
erating pint is located on Beaverdam Creek, three and 
one-half miles from town where there is a fine water ` 
power. oe 

New Brunswick, N. J.—By means of mutual con- 
ceasions the Raritan River Railroad Company and the 
Brunswick Traction Company have finally arrived at an 
amicable understanding which will permit the immedi- 


-ate extension of the trolley system from this city to 


South River. . 


. Pittsburg, Pa.—The contract for building the Knox 


ville, Fair Haven and Mt. Lebanon Railway has I 
given to J. J. Houghton of Allegheny. The new line 
will parallel the Pittsburg & Castle Shannon Railroad 
and will be operated asa rival line by the Pittsburg & 
Birmingham tion Company. l 

Brooklyn, N. Y.—A Brooklyn trolley-car company, it 
is stated, has given a firm of car builders an order for a 
number of cars to be used for winter trolley partiea. 
The cars are to be sumptuously furnished and arranged 
as to heating, light, seats, etc., so as to afford all the 
comfort possible. 


Florence, Neb.—At the special election held here to 
vote on the proposition to issue $13,000 in bonds to aid 
in the construction of the Omaha and Florence Street 
Railway there was 150 votes in favor and only 31 against. 
The Omaha and Florence Street Railway Company will 
now proceed to construct the road. 


West Chester, Pa.—Application has been made to 
Lansdowne borough council for the right of way through 
several streets for a trolley line to be known as the 
Suburban Railway Company. The road is to be built 
from Philadelphia to West Chester, through Cardington, 
along the Marshall road, then along Darby Creek 
through Tuscarora and Heyville and on to West Chester. 


Athens, Ga.—The city council refuses to accept the 
offer of the Electric Light Company to sell their plant 
for $20,000, and have called an election to vote on bonds 
to erect an electric plant. The election is to take place 
October 26. The plant will be an arc system and the 
amount of bonds voted for $10,000. ; 


Lima, 0.—The right of way has all been secured for 
the Lima and Piqua Electric Railroad. The line will 
run through Wapakoneta, St. Mary’s, New Bremen, 
Minster and a number of smaller towns. The company 
will build a belt line around this city if a franchise can 
he secured. The line will carry both freight and pax- 
sengers. 

en N. Y.—A survey of the route of the proposed 
Albany, Hilderberg and Schoharie Railway has teen made 
under the supervision of Engineer George Yost of Johns- 
town. As soon as maps are completed the company will 
apply for a charter. The cars will be run either by 
electricity or compressed air, and will carry both pas- 


‘sengers and freight. 


Edinboro, Pa.—The right of way for the proposed 
electric railway from Edinboro, Erie County, to Cam- 
bridgeboro has been secured from all but a few property 
holders along the line. Surveyors are also said to at 
work looking up the hest route from Cambridgeboro to 
Meadville. Much is sid to depend on the obtaining of 
a franchise for a line in Meadville. 


Cleveland, 0.— A. L. Bagnall and T. Kogi, electricians, 
from Yokohoma, Japan, were among the names regis- 
tered at the Hollenden a few days ago. Mr. Bagnall 
says that electric lights are ‘in general use in the cities 
of Japan, and nearly all the stores are lighted by them. 
In portions of some of the streets the lights are paid for 
by individuals, for municipal lighting has not been 
taken up yet. - 

Milford, Mass.—The stockholders of the Hopedale 
and Milford Street Railway and Electric Storage Bet- 


tery Company have sold all thestock and franchise of the 


* 
a 


Hopedale and Milford Street Railway Company, except- 
ing the power house, cars and shope, to the Milford, 
Holliston and South Framingham Company. The new 
owners expect to continue the road as far as Mendon 


this year. | | 

st. Louis.—A consolidation of the American and St. 
Louis car companies is reported to he under considera. 
tion. If the companies take this step, it is proposed to 
establish a branch in the East and bid for the trade of 
that section. Beside street cars the new company will 
manufacture all styles of railroad coaches, especially 
those requiring electric power. f 


Baltimore—A. Morton Bell, of the Great Eastern Rail- 
way, England, has been in ting the electrical equip- 
ment of the Belt Railroad and the operation of the electric 
locomotive employed in drawing freight cars through 
the tunnel, and expressed surprise at the success attained, 
Mr. Bell says there is much discomfort in the London 
tunnels from the smoke of the locomotives, and he 
thought that electricity had many opportunities in Eng- 
land for service similar to that of the Belt Line. 


Keene, N. H.—The Keene electric railroad project has 


- 


‘come to a temporary standstill, owing to. the hécessity 


of proceeding under the general law which was d 
at the last session of the Legislature. Under this law 
the incorporators must go before the Supreme Court for 
authority to construct their road, just the same as if 
they were intending to build a steam railroad. 


Fort Wayne, Ind.—It is the intention of the directors 
of the Fort Wayne & Hicksville Electric Railroad to 
apply at once fora franchise for an electric road from 

prt Wayne to Bryan, O., a distance of forty-three miles. 


The company’s officers are: President, James B. Col. 


ove, Washington, D. C.; vice-president, P. A. Randall, 
Fort Wayne; treasurer, Charles McCulloch, Fort Wayne; 
secretary, John B. Winn, Defiance, O.; superintendent, 
James B. Hart, Hicksville, O. 


Utica, N. Y.—A Mr. Fremyear has been here pro- 
moting a scheme to combine the Belt Line street rail- 
ways, the Bleecker street road, the Electric Light Com- 
pany and the Gas Company in one company which 

ould establish a great electric generating plant at 

renton Falls to furnish all the power needed in Utica 
for railway, lighting and manu acturing pu „ be- 
sides supplying other towns in that section with trans- 
mitted electricity. , 


< St. Paul, Minn.—There appears to bea growing in- 
terest here in the subject of municipal lighting, and it is 
being discussed among members of the city council, busi- 
nbss men aud others. Councilman Arosin proposes to 
introduce a resolution providing for an inquiry as to the 
cost of the establishment and operatiom of an electric 
lighting plant by the city of sufficient cdipacity to light 
the down town district. The plan also looks to the ulti- 
mate lighting by electricity of all that portion of the 
city now lighted by gas. 


Chieago.— The General Electric Railway Company 
has had agents at work quietly securing the consent of 
property owners along certain streets on the south side 
through which it proposes to run cars, and is said to 
have met with such success that the counèil will be asked 
in a few days to grant it a franchise for a new street 
railroad. The company will introduce the Brandenburg 
under-car electric system.—It is stated that the Chicago 
and Northern Pacific will let the contracts for changing 
the line into an electric road within the next thirty 

ays. General Manager Ainslie is now busily engaged 
figuring on estimates. 


Philadelphia.—The Pennsylvania Railroad Company 
is negotiating for the introduction of new electric storage 
batteries on its Chicago Limited train and will give the 
system a fair trial. If it is found better than the one 
now In use it will be put on all the limited trains, The 
introduction of electricity on all through trains gf the 
Pennsylvania Railroad Company has been considered 
for some time, and the item of expense has been the only 
drawback. If the new 1 batteries can be had at a 
price which will produce light at a cost not too much 
greater than that of gas it is more than likely that the 
cars will be lighted in the future by electricity. 


Buffalo, N. Y.—The Buffalo & Niagara Falls Electric 
Railway has been formally opened and cars are now 
running daily on a 15-minute schedule. The maximum 

attainable is 40 miles an hour. The motor cars 
carry four motors and have seating capacity for 44 pas- 
sengers ; they are of improved pattern and were built b 
the Brill Company of Philadelphia. The trailers will 
seat 50 passengers.—The test o electricity as a motive 
power on the canals, which was advertised to take place 
on the 25th of September, did not come off. The only 
explanation offered is that the company has not had 
time to fit up the experimental line. 


Ann Arbor, Mioh.—Two electric railwa schemes of 
nsiderable magnitude are being avitated here. The 
rst one concerns the purchase of the Ann Arbor & 
psilanti motor line, at present run by steam power, by 

J. R. McDonald, of Detroit, who now has an option on 

the road and who is operating for Eastern capitalists. 

The second scheme is the project of an electric road to 

Detroit, via Ypsilanti, Shelden Denton, Wayne and 

Dearborn, to Detroit. Thos. D. Kearney, of Ann Arbor, 

is attorney for the Eastern men who are pushing the 

enterprise. He confidently asserts that the proposed 
road will be built, equipped and in operation by Oc- 

tober 1, 1896. The right of way has been secured for a 

large share of the distance between here and Detroit. 


Los Angeles, Cal.—The completion of the Alpine see- 
tion of the Mount Lowe electric road brings the terminus 
of the line to the snows which prevail on the mountain 
in. winter. In recognition of the pleasures made accerai- 
ble by this fact, the Alpine Club of Los Angeles has 
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erected ‘at the terminus a commodious clubhouse and 
Proposes to open this winter a series of winter pastimes, 
made possible by the presence of abundant snow. These 
will include sleighing and toboggan slides. Thus the 
remarkable fact is presented of winter pleasures in the 
heart of a semi-tropical region. It will require but an 
hour to traverse: the distance separating the orange 
groves and rose gardens of the valley from the deep 
snows of winter.—The council has given public notice of 
sale of a franchise for ah electric railway in certain 
streets of this city, to be held on the 14th of October.— 
The cable roads of the Consolidated Company are to be 
changed at once into electric lines. Forty cars have 
been ordered to replace the cable cars now in use. 


Washington, D. C.—At a meeting last week of the 
stockholders of the Washington and Georgetown Rail- 
road, the agreement entered into between Presidenr 
George T. Dunlop of that com ny and President Fran- 
eis G. Newlands; of the Rock Creek Railway, bettet 
known as the Chevy Chase electric line, was ratified. 
Under the agredment the Rock Creek Company absorbs 
the Washington and Georgetown Railroad Company, 
and the combination has taken the name of Capital 
Traction Company. The old officers of the Georgetown 
and Washington Railroad Company have been elected 
officers of the new company. They are: G.T. Dunlop, 
. Charles C. Glover, vice-president; C. M. 

oons, secretary and treasurer; C. C. Sailer, general 
zuperintendent, and D. S. Carll, chief engineer. The 
directors are: George T. Dunlop, Charles C. Glover. 
Henry Hurt, John G. Park, John R. McLean, Robert 
Beall and F. G. Newlands.— The Eckington Railway 
Company has awarded a contract to E. Saxton to equip 


its lines in this city with an underground electric system, 
the work to be done some time next summer. 


COMMERCIAL PARAGRAPHS, 


Mr. W. H. sae ia the New York agent of the Columbia 
Lamp Company, is doing a good business for his company. 
Among the many orders booked last week was one for 
10,000 lamps. 


The Crouse-Tremaine Carbon Co. of Fostoria, Ohio, have 
been doing a constantly increasing business in Cored Car- 
bons since putting them on the market. That central sta- 
tion men consider them in every way satisfactory is evi- 
denced by the fact that orders for over 600,000 were booked 
in September. One order was also taken by this firm in 
September for 1,000,000 carbons. 


The Partridge Carbon Company, Sandusky, O., is being 
kept busy these days to supp X the rapidly increasing de- 
mand for the Partridge Motor Brushes. 


ny, manufac- 


The J. H. McEwen e Com any 
nean e Thompson- 


turers of the McEwen AutomaticEn 


Ryan Dynamo, have removed their general sales office from 


Ridgway, Pa., to the Havemeyer Building, New York City. 


INCORPORATIONS. ' 


The D. E. Boswell Company, Chicago—to manufacture 
electric apparatus. ;Capital stock, $2,000. Incorporators : 


'D. E. Boswell, A. A. Brown and T. B. Lambert. 


The Asbury Park, Bradley Beach, Belmar and 8 


ring 
Lake Street Railway Company, Bradley Beach, N. 


-—to 


‘construct, maintain and operate a street railway for the 


transportation of passengers, construct and operate 
motors, cables, ete. Capital stock, $75,000. Promoters: 
Henry C. King, New York City; Alex. Bogey, Brooklyn, 


N. V.; N. E. Buchanon, John Hubbard, Asbury Park, N. J.; 
Chas. H. Seaman, Bradley Beach. 


The Warwick Electric Manufacturing Company, Cleve- 
land, Ohio—to manufacture and deal in storage batteries 
dynamos, motors, arc lamps, electrical appliances, and 
erect and maintain isolated electric lighting plants. Cap- 
ital stock, $20,600. Promoters: P. B. Warwick, Dan. H. 
Ridgway, Geo. F. Ridgway, Michael Phalen, C. N. Cun- 
ningham. 


The Fort Wayne and Hicksville Electric Railway, Fort 
Wayne, Ind.—to construct, own and maintain a street rail- 
way in Fort Wayne. Capital stock, $50,000. Promoters: 
John S. Hart, Hicksville, Ohio; Jas. B. Colgrove, Wash- 
ington, D. C.; John W. Winn, Defiance, Ohio: Aaron M. 
Richelderfer, Harlan, Ind. 


The Globe Electric Company, Cleveland, Ohio—to manu- 
facture and sell electric telephones and other electrical and 
magnetic apparatus, and to do a general electrical busi- 
ness. Capital stock, $25,000. Incorporators: C. E. Collins, 
L. W. Bradley, Donald McKenzie, T, W. Larwood, Jr., and 
J. D, Barron. 


The James D. Gray Steam yogin and Motor Company 
(incorporated in W. Virginia), Itimore, Md.—to manu- 
acture, purchase and sell steam engines, electric motors, 
batteries, dynamos, etc. Capital stock, $1,000,000. Promo- 
ters: P. V. Benson, M.D., R. Brent Walling, rnest Sharp, 
Wm. S. Taylor, Baltimore. 


The Citizens“ Electric Company, Williamsport, Pa.—to 
supply light, heat and power PA means of electricity to 
the public in Williamsport, Pa. pital stock, 92,000. Pro- 
moters: Grant Sweet, C. H. Hill, Williamsport; Ray R. 
Sweet, Canton, Pa. 


The Newton Electric Company, Newton, Ia.—to manu- 
facture, generate, furnish and supply electricity for light, 
heat and power. Capital stock, $25,000. Promoters: B. E. 
8 Jumes S. Cumming, Chiengo, III.; H. M. Vaughan, 

ewton. 


The Ohio and Indiana Natural Gas Company, Indianapolis 
Ind.—to manufacture, mine and bore for gas and oil: 
transport natural, artificial and illuminating or oil and 
electricity for light, heat and power. Capital stock, £110, 
000. Promoters: Edw. Hawkins, Indianapolis; Richard G. 
Kerlin, Toledo, Ohio; Henry B. Smith, Hartford City, Ind. 


The Huntjngton, Columbia City and Ligonier Electrie 
Railway Company, Columbia City, Ind.—to construct, 
maintain and operate electric street railroads in the cities 
of Huntington, Columbia City, Albion and Ligonier. Ca 
átal stock, 000.. Promoters: Vallorous Brown, Geo. W. 
Ruch, Jos. H. Ruch, Thos. R. Marshall, Wm. F. McNagny. 
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MOONLIGHT SCHEDULE FOR THE UNITED 
STATES. 


(Issued by the Washington Carbon Company. 


— ꝛ—᷑¾ —¼ʃkß— 
OCTOBER. 1895. 


DATE, LIGHT. DATE. EXT.. 
l 1.40 A. Xu. 1 7. 10 K. X. 
2 2.10 2 5.10 

3 No light. 3 No lighe. 

4 | he 4 ae 

5 | z 5 

6 | 6.00 P, M 6 120 P N. 

T , 6.00 7 slo ~ 

N i 6.00 N N. | 

9 | 6.00 Y 9.3) 

10 6.00 10 10.50 

11 b 6.00 11 12.00 N 
12 i 6.00 y 13 1. A. 1 
13 6.00 t H 1.10 

14 | 5.50 15 2.0 

15 N 5.50 16 3.50 
16 | 5.50 17 5.30 

17 } 5.50 Į» 5.30 

18 5.50 19 5.30 

19 5.50 * xn 550 
20 5.50 21 5.20 

21 5.50 ~“ 22 5.30 

22 7.00 8 21 5.30 

3 | 8.00 21 5.0 i 
4 9.0 25 5.30 

25 10.20 25 530 

æ 1.00 27 5. 

27 | 11.30 2 5 00 — 
29 ! 12.30 A. X. 29 wD > 
30 1.30 * 0 5.909 ~“ 
31 | 2.30 * 3] 3. SD 


ELECTRICAL PATENT RECORD. 
LETTERS PATENT ISSUED SEPTEMBER 24, 1°95, 


ELECTRIC LIGHTS AND APPLIANCES. 


546,666. Means for Varying Light for Incandeeent Eja- 
tric Lamps. Charles <A. Hussey, New York, X Y 
assignor, by mesne assignments, to the Electric Cor- 
pany, same place. Filed Sept. 29, IRK. 

546,689. lectric-Are Lamp. Conrad Weber, Fried-. + 
Goelner and Albert Schweitzer, Allegheny. Pa. Fi- 
Nov. 19. 1894. 

346,799. Electric-Light Display System. Jonathan . 
Woodbridge, Duluth, Minn., assignor to the Ee try 
Advertising and Sign Company of Maine. Filed 12 r 

1895. 


546,826. Electric Are Lamp. Rupert Schefbauer, Patera 
N. J., assignor to the Auerbach-Woolverton Fleetri 


Company, New York, N. Y. Filed Nov. 16, 1881. 
546,827. ElectrieAre Lamp. Rupert Schefbauer, Patere.: 


N. J., assignor to the Auerbach-Wuolverton El- 
Company, New York, N. Y. Filed March 5. 188 
516.828. lectric-Are Lamp. Rupert Schefhauer, Pn 
N. J., assignor to the Auerbach-Woolverton Electr: 
Company, New York, N. V. Filed March 5, bet. 


DYNAMO ELECTRIC MACHINERY, ETc. 


546,691. Continuous-Current. Rectilinear Motor (112 40 
E. Woods, Chicago, III., assignor. by dirt and mes 
assignments, to the C. E. Woods Company, same pia 
Filed April 6, 1895. 

546,724. Electric System. Merle J. Wightman, J., hu un 
Pa. Filed April 3, 1895. 

546,756. Production of Displaced Phases and Rotary 
Fields. Charles S. Bradley. Avon. N. Y. Filed I. 
24, 1891. 

546,874. Electrical Indicating System for Annunciaton. 
Walter F. Banks, Milford, Conn. Filed Oct 2. I 
546,901. Attachment for Electric Generators. George M 
Pickett, Denver. Col., assignor of nine-sixteenth= to 

Samuel Lesem, same place. Filed Jan. 12. 188. 

546,966. Electrical System of Motor Regulation. Merle J 

Wightman, Johnstown, Pa. Filed March 27. I. 


TELEPHONE AND TELEGRAPH APPARATUS. 


516.723. Self-Acting Commutator for Telephones. sale 
man Berditschewsky dit Apostolof and Moise Freut 
enberg, Paris, France. Filed March 27, I. 

546,731. Telephone System. William W. Dean, St. Lom. 
Mo., assignor to the Bell Telephone Company of Mie 
souri, same place. Filed May I. 1895, 

546,892. Telegraphic Vibrator. Panl La Cour, Ack us 
Denmark, assignor to Karsten Viborg Tuxen. Rr. s. k- 
lyn, and Peter Hoykendorf, New York. N. Y. pie 
May 7, 1895. 

46,904. Combined District Telegraph and Telepbhou 
System. Edgar E. Salisbury and Albert E. Irai. 
Tacoma, Wash. Filed Aug. 21. 1894. 

546,965. Telephone. George A. Tower. Maurice Hunter 
and Joseph P. Eastwood. Richmond. Va.. asaignors of 
one-fourth to Maurice W. Thomas, same place. File! 
Dec. 20, 1894. 

546,972. Telephonic Attachment. Louis J. Gerson. Phils- 
delphia, Pa., arsignor of one-half to Charles Heritage. 
same place. Filed Jan. 14, 1895. 


MISCELLANEOUS, 


36.674. Electric Time-Switech. James F. 
Philadelphia, Pa., assignor to James W. 
same place, and Theodore II. Gehly. York. Pa. 
April 11, 1893, 

516,682. Apparatus for Exterminating Vegetation. 
Scheible, Chicago, III. Filed Jan. 22. In. 

346,700. Means for Analvtically Recording Gait of Hores 
Thomas J. Kean, Philadelphia, Pn. Filed Dec „ 
1891 


McLaughhe 
Thifenderter 
Fried 


Albert 


546,739. Method of Making Porous Plates or Eleetrodes 
John Johnson and James H. Robertson, Brookivr. 
N. Y. Filed April 2, 1865. 

546.802. Sereening Electrical or Other Instruments and 
Apparatus. William E. Ayrton and Thomas Mather 
London, England. Filed July 3. 1893. 

546.820. Electrice Switch. George E. Linton, Worcester 
Mass. Filed Jan. 4. 1895. 

46,821. Electric Switch. George E. Linton. Worcester 
Mass. Filed Jan. 4, 1895. - 
346,884. Electromagnet for Pipe Organs. Edwin . Votes. 
Detroit. Minn., assignor to the Farrand & Voter Organ 

Company, same place. Filed Jan. 21, 1395. 
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EDITORIAL NOTES. 


The Telephone A correspondent, interested 
Situation. in the construction and oper- 
ation of independent telephone exchanges, writes to 
ELECTRICITY making some pertinent inquiries on 
the telephone situation. He desires to know—(1) 
What is the present attitude of the Berliner case? 
(2) Have you any comments to make as to the prob- 
able outcome of the case and its effect on the new 
companies? (3) What action would you suggest on 
our part as to the situation? (4) Can any estimate 
be safely made as to the time when a decision may 
be reached in the pending suit ? 

The points involved in answers to the above ques- 
tions being of as great general as individual inter- 
est, we take this method of replying. 

1. There are in fact two Berliner cases now occupy- 
ing the attention of the telephone world. The first 
has reached the third and final stage and had its 
origin in the bill in equity filed by the Attorney- 
General of the United States against the Bell Com- 
pany, February 9, 1293, in which it was alleged that 
the Berliner transmitter patent of November 17, 1891, 
was an illegal grant and it ought of right to be an- 
nulled. The decision of Judge Carpenter of the Cir- 
cuit Court of the Massachusetts District and the sub- 
sequent reversal by the Circuit Court of Appeals are 
of too recent occurrence to require further mention. 
A few weeks ago the decision of the Court of Appeals 
was appealed to the Supreme Court of the United 
States. The case has been docketed at Washington 
to be heard in the regular course. 

To rightly understand the situation, it must be 
borne in mind that the decisions already rendered in 
the Government suit on the Berliner patent have not 
determined the validity of the patent. The reversal 
of Judge Carpenter simply rehabilitates the patent, 
leaving it on an equal footing, before the law, with 
any other patent owned or controlled by the Bell 
Company, or by anyone else. 

The second and more important of the Berliner 


cases is the suit of the Kell Company for an order to . 


restrain the National Telephone Manufacturing Com- 
pany, the Bay State Telephone Company and the 
Century Telephone Company of Boston from alleged 
infringement of the Berliner 1891 patent. The bill of 
complaint was filed August 6. At the hearing as- 
signed for September 3, thirty days were given in 
which to file an answer to the bill of complaint. At 
the expiration of this time, on the 3rd inst., an order 
was issued extending the time for filing answer until 
October 15. 

2. The granting of an injunction in the Boston cases 
will, of course, affect directly and immediately only 
those companies against whom action is brought, but 
it is to be presumed—in fact is se declared by the Bell 


Company—that similar action will be taken against 
not only other alleged infringers in the Massachusetts 
judicial district, but wherever found. 

The manufacturers of telephone apparatus now on 
the market all claim that they do not infringe any 
patents not controlled by them. Such is presumed 
to be their own or their attorneys’ opinion, and while 
it is reasonable to suppose that the genius of one or 
two men, allied to or employed by the Bell Com- 
pany, has not been so transcendent as to render it 
impossible for others to accomplish the same or bet- 
ter results by improved if not better means, the fact 
remains that none of the new forms of apparatus has 
heen judicially declared to be non-infringing except 
the magneto instrument which requires the use of no 
switch and hence evades the Watson patent. 

The Berliner patent alone, if valid, practically 
controls commercial telephony so far as it is depend- 
ent upon microphones operating upon the constant 
contact principle. We have always maintained, how- 
ever, and still maintain, that commercial telephony 
is not dependent upon anything contained in the Ber- 
liner claims. The Bell Company have educated the 
public to believe that this patent is necessarily the 
sole key to the situation, but in our opinion this is a 
sheer fallacy. 

A new telephone exchange company, to be safe, 
however, should procure their apparatus of those 
manufacturers who are not only able but willing to 
guarantee their customers absolute immunity from 
damages for infringement of patents. The purchas- 
ers should see to it that the guarantees given have no 
loopholes in them. 

3. As has been repeatedly pointed out in these 
columns, the chief hope for the independent telephone 
manufacturing companies lies in the defeat of the 


` Berliner patent, because if that patent is out of the 


way the open field is much broader. Its validity can 
be successfully attacked in a properly prepared and 
conducted case. It is eminently desirable to the 
public that the Berliner patent should be defeated, 
but the sole recourse of the independent companies 
does not lie in its defeat. The old magneto instru- 
ment, the patent for which expired with the original 
Bell telephone patents, makes a far better transmit- 
ter than most people are aware, Good and distinct 
articulation has been given with this instrument over 
grounded circuits between New York and Cleveland 
and between New York and Chicago. If specially 
wound for long distance transmission, its service over 
these distances could doubtless be far improved, and 
on metallic circuits be made even better than with 
transmitters of the variable pressure type, as it already 
is for short distances. The public have been too 
willing to believe the dictum of the Bell Company 
that the variable pressure microphone gives them the 
monopoly of the business or even gives them the best 
instrument. Even if the Berliner patent is sustained, 
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the independents should not lie down, but should 
set their ingenuity to work to improve transmitters 
on the magneto principle until they attain an instru- 
ment that is in every way better than any now made 
on the principles covered by the patent in suit. 

4. Judged by the length of time other cases have 
been awaiting disposition by the Supreme Court, it 
may be two years before a decision is rendered. 

* * * 

The Gas Engine There is no journal in this 
Business in country that appreciated ear- 
America. lier than this the possibilities 
of the gas engine in the electrical industry. There is 
no one that has investigated the subject more fully 
than we, and there is no one that has been so utterly 
disgusted with the way in which the gas engine busi- 

ness has been conducted. 

Having early seen the advantages that would accrue 
both to the gas engine and electrical interests by 
bringing them into closer acquaintance, we endeav- 
ored at least two, perhaps three, years ago to induce 
the gas engine interests to cultivate the electrical 
trade and pointed out clearly how this could ad- 
vantageously be done. 

The gas engine manufacturer, however, as & busi- 
ness man has been unique. When approached for 
information as to his wares he became suspicious, 
wanted to know the pedigree of the inquirer, who 
his grandfather was, and who his aunt, and if the 
answers were not entirely satisfactory, shut himself 


up in his shell and nothing would he say. With 


perhaps one or two exceptions, no price lists were 
published, and even list prices would not be quoted 
unless the exact purpose for which the information 
was desired was stated. 

When suggested to the gas engine man that there 
was a wide field for it in isolated electric lighting, 
instead of cultivating that field and encouraging 
others to take hold of it and use his engines, he said, 
as the New York agent of the Otto Gas Engine Com- 
pany actually did say to an electrical engineer who 
applied to him for information, that no one in this 
country could go into the electric lighting business 
with gas engines ‘‘ but us,’’ and the home office when 
written to in regard to it practically endorsed the 
attitude of the agent. 

Not only has this business policy been pursued in 
regard to the electrical industry, but also to others, 
until all classes of inquirers have become discouraged 
with American treatment, and where the magnitude 
of the undertaking has warranted, have gone abroad, 
where their inquiries have met with respectful reply. 
In many cases purchases have been made abroad of 
engines that have proved themselves to be no better 
than those made in this country, but the feeling has 
become general that the English, Germans and French 
make better gas engines than we. This we are 
loth to admit, but the fact is that the foreigners 
adopt rational business methods which American 
manufacturers of gas engines seem to have carefully 
avoided. 

In the electrical line with which we are most 
familiar, the leading manufacturers who have 
attempted to corral the business to themselves have, 
through a lack of knowledge of the requirements and 
an unwillingness to ask assistance from those who 
possessed it, made the adaptation of the gas engine 
but a record of failures. With a few notable ex- 
ceptions every gas engine lighting plant in this 
country has proved more or less unsatisfactory, and it 
has been the manufacturer rather than the engine 
that has been at fault. 

Once in a while, when the manufacturers have seen 
a very desirable business opportunity slipping from 
their fingers, they have gotten down on their knees 
and endeavored, when too late, to retrieve the lost 
contract. 

As illustrative of the foregoing, the De La Vergne 
Refrigerator Company, desiring a small motor for 
their refrigerating machines, inquired not long ago 
into the merits of the American gas engines. Being 
disgusted with the information obtainable they went 


abroad. Not being satisfied that the foreign engines 
were any better than ours, they considered very 
seriously the feasibility of building their own gas 
engines. Then the gas engine men fell all over 
themselves—to use a slang phrase and to quote Mr. 
Richmond’s remarks at the April 10 meeting of the 
Mechanical Engineers— I got as much as 40 per 
cent. discount quoted at the first slap. I don’t know 
how much I could get by negotiation.” He further 
said that the manufacturers then proposed that the 
De La Vergne Company, if they did manufacture, 
should add 200 or 300 per cent. profit, and then 
divide half and half. 

In commenting upon the situation at the time 
(issue of May 29) we said : 

If, as implied by Mr. Richmond, the present 
prices include 200 or 300 per cent. profit, this new 
competitor will be satisfied with 25 or 50 per cent. 
Whether or not the present manufacturers continue 
to require your pedigree and certificate of character 
before they will impart any information, the new com- 
petitor will require no other credentials than other 
business men require and facts will be freely and fully 
given. Whether or not the present manufacturers 
will continue to try to monopolize the use of their 
own engines for electric lighting (a business which 
they have generally shown themselves totally incom- 
petent to handle), and give guarantees that are not 
worth the paper they are printed on, the new compet- 
itor will be glad to sell to everyone who can pay & 
fair price for his engine, and he will sell to them low, 
and give a guarantee that can be relied upon in every 
particular. The American public and ELECTRICITY 
will welcome this competitor with open arms. We 
all hope he will be an American, but we will wel- 
come him anyway if he changes, as he must, the 
present order of things.” 

And in referring to the American manufacturers 
we said : 

“ Do the latter think they can compete under their 
present policy with competitors, even from abroad, 
who not only know what they have but are willing 
and anxious that the world should also know it?“ 

Since then a very live English firm has established 
an agency in New York, and one of the largest Ameri- 
can manufacturers of gas engines has been compelled 
to turn his business over into the hands of a receiver. 

It is now announced that the new factory of the 
Weston Instrument Company, which is to be many 
times larger than the present one, and Arbuckle Bros.’ 
coffee establishment, the largest in the world, are to 
be equipped throughout with gas engines purchased 
abroad. These results are but the legitimate out- 
come of the policy which we have condemned, but 
the end is not yet. There isa brighter lining to the 
cloud, which consists in the announcement that the 
Westinghouse Electric and Manufacturing Company 
is going into the manufacture of gas engines. We 
hail this announcement with genuine delight, for 
it means a revolution in the gas engine business of 
this country. If the Westinghouse Company turn 
out a good engine and put it on the market with 
their accustomed business ability, those now engaged 
in the business will have to reverse their business 
methods or go out of business. 

Taking coal as our starting point, the maxi- 
mum theoretical efficiency of the steam en- 
gine is 30 per cent. Its obtained efficiency is 
perhaps about 13 per cent. The maximum theoreti- 
cal efficiency of the gas engine is 80 per cent. and its 
obtained efficiency is 20 to perhaps 25 per cent. 
There therefore appears to be a very easy possibility 
that the obtained efficiency of the gas engine may 
some time reach more than double the theoretical 
efficiency of the steam engine, and when this time 
arrives there will still be leeway for as much im- 
provement as there now is in steam engine economy. 

We are glad that the Westinghouse Company have 
taken hold of the gas engine business, and while it is 
not to be expected that the theoretical possibilities 
will be approached with giant strides or better than 
a halting gate, yet we feel assured that the entering 


of this field by business men has rescued the 
American gas engine business from destruction. All 
industries will be benefited by a good gas engine 
put on the market in a business-like way, but none 
more so than the electrical industry. 


Under the Searchlight. 


— — 


Views and Opinions on Timely Topics. 


WE are pleased to chronicle the following, which was 
given out over thesignature of Mr. W. B. Rankine : 


“ Allow me, in behalf of the Construction Company and 
the Niagara Falls Power Company, to correct this state 
ment [that these companies were concerned in the electri- 
cal tests for canal haulage]. Neither of these companies 
has anything to do with the preparations for or the carry 
ing out of the proposed tests.” 


A few days later we received a notification from 
Mr. Frank W. Hawley, vice-president, and Chariton 
T. Lewis, secretary, of the Cataract General Electric 
Company, that there would soon be another ‘* canal 
experiment at Tonawanda. We wish Mr. Rankine 
would go a step farther now and tell us just what re- 
lation the Cataract General Electric Company bears 
to the two companies mentioned by him, and who is 
supplying Mr. Frank W. Hawley with the monev 
which keeps up this serio-comic show. We know 
Mr. Hawley too well to suppose that he is laboring 
exclusively for the good of the canals or of the State. 


& & & 
Straight Tips for Advertisers. 


Expert D. E. Goe, of the Central Electric Cempery. 
Gives to the World the Benefit of His Vast Experience. 


(From the Trade Press, Chicago.) 

One of the best posted advertising men in the city is Mr. 
Goe of the Central Electric Company, whose portrait ap 
pearsin another column. He dispenses the advertising 
patronage of one of the largest electric companies in the 
West. 

Mr. Goe is not a difficult man to approach on the subject 
of advertising, for, like all men who know considerable 
about the advertising business, he is always on the alert to 
catch new ideas, and he will listen, of course, if your story 
is interesting and not too long. It might be well to add 
also that he generally insists on knowing very nearly what 
he is doing when he signs an advertising contract. As a 
result of this caution, he says there is only one out of the 
seven electrical journals he is using that would not give 
him satisfactory evidence of its circulation. Whether or 
not the other fellows were able to hoodwink him of course 
is a question. 

The journals he has found to pay in Chicagoare Electrical 
Industries, Western Electrician and Electrical Engineering. In 
the first named he uses a full page, and also uses the same 
space in Electrical Engineering. In the Western Electricias he 
alternates a page and a half page. He makes use of four 
of the large New York journals, and places their im- 
portance in the order named below. The Electrical World, 
alternate page and half-page; Electrical Review, alternate 
one-half and one-quarter page; Electrical Engineer, alter- 
nate one-half and one-quarter page, and ELECTRICITY, one- 
fifth page. 


It would be unpardonable presumption to dispute 
the correctness of the views of Mr. Goe. Like 
Prof. Forbes, he is supreme in his line, and his 
record shows it. Since he came into the electrical 
field over $50,000 of other people’s money was spent 
on his education in the science of advertising while 
he was conducting The Electric Spark. We know of 
few people who have had such favorable opportuni- 
ties to become experts. The only wonder is that a 
man who knows so much should have been associa- 
ted with so many failures, and holds even at the 
present time such an obscure position. He must be 
a victim of persistent hard luck, but we assure 
him of our most distinguished tonsideration. 


X & * 

A FEW months ago suit was brought by E. R 
Gilman to recover from Mr. George C. Duffie five 
$1,000 bonds of the Faribault Consolidated Gas and 
Electric Company, the plaintiff claiming that Mr. 
Duffie did not own the bonds; that he (Gilman) had 
paid Mr. Duffie for them. It was shown in rebuttal 
that the only consideration ever received by Mr. 
Duffie was a $1,200 check drawn by Gilman which 
went to protest. Mr. Duffie won. 
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General Et. ctrie. 


(From the Boston News Bureau.) 


General Electrio people have obtained good legal advice 
to the effect that the General Electric preferred stock 
cannot be scaled. 

It is believed in well informed quarters that when the 
General Electric ig ready to resume dividends the common 
stock will be scaled by making its par $50, or issuing one 
share of the par of $100 for each two shares now outstanding 
and that the back dividends will previously be paid on the 

preferred stock; $14 per share had accumulated up to last 
July. 

The General Electric is doing a business of over $15,000,- 
O gross per annum, and is earning at the rate of $3,000,000 
net per annum, but making allowances for some “ writing 
off ” at the end of the year, it cannot be said that the stock 
is yet earning much more than $ per share. Not until the 
company is earning a fair dividend will the stock be 
scaled. 

A General Electric man says: “ What we really need in 
the electric field is an agreement with Westinghouse and 
higher prices for apparatus, but Westinghouse is a very 
difficult man to treat with. He is way upinthe air and 
won't come down.” 


This comes from Mr. Coffin’s home organ, and may 
be taken as his view of the field. 

The statements of supposed fact may be accepted 
as being just as true as the first, second or third 
annual report of the General Electric Company. 


& X * 


THE American Engineer, one of the best monthlies 
on our exchange list, announces that after November 
1 the journal will be published bi-weekly, and will 
appear every alternate Thursday. Each number will 
contain one-half as much reading matter as is now 
given in the monthly issue. The price, per number, 
will be reduced to 10 cents, and the annual subscrip- 
tion to subscribers in this country, Canada and 
Mexico to $2.50. It is wisely thought that the more 
frequent publication will enable our contemporary 
to keep more closely in touch with current events 
and the advancement of engineering art and science, 
and that the change will materially increase the in- 
terest of the paper to its constituents. 


* & ** 


THE London correspondent of the New York Sun 
writes that the experiment of installing the telephone 
by trotting cavalry has been successfully undertaken 
by the Prussian Uhlans between Berlin and Potsdam. 
Two sets of officers proceeded respectively from Ber- 
lin and Potsdam. Each set was equipped with com- 
plete telephone apparatus, which, together with the 
requisite quantity of small wire, was carried by one 
of the men in a leather case. The end of the wire 
was, by means of a fork fixed at the end of a lance, 
thrown over the tops of trees along the road. As 
each kilometer of wire was thus suspended a halt 
was made to ascertain whether there was connection 
with the station. The two sets met at Teltow, where 
the wires were connected and telephonic connection 
between Berlin and Potsdam was established. The 
distance is twenty miles, and the task was completed 
in about four hours. 


i — em, — —— a 


The Thomson Regulator Patent. 


WESTERN ELECTRIC WINS ON APPEAL. 


(Special Dispatch to ELECTRICITY.) 

CHICAGO, Oct. 8.—In the United States Circuit 
Court of Appeals decision has again been given for 
defendant in the case of the Thomson-Houston Com- 
pany vs. the Western Electric Company for alleged 
infringement of the Thomson Regulator Patent. 

Judge Grosscup had decided on January 14 last 
that there was no invention involved. This decision 


is now sustained. 


It will be remembered that Judge Colt’s unjust 
decision sustaining this patent had the result of 
driving the old American Company (Goff’s) out of 
business. 


ELECTRICITY. 
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GENERAL ELECTRIC’S FINANCING POLICY. 


Northwest General Electric—The Scheme, the Companies Fi- 
nanced, the Facts and Figures from the Official Record. 


HOW BONDS ARE MANUFACTURED FOR NEW ENGLAND INVESTORS. 


CHAPTER XII. 


The Faribault Plant. — II. 


(Concluded from page 142, September 26. ) 

In concluding the first chapter of our analysis of 
this Faribault plant, we showed from the official 
statement of the company that there was a defi- 
ciency for the year ending April 30, 1893, of 
$9,682.02 in operation. 

In the first trial balance, made up under the 
Byllesby regime, the item of plant account was 
$1,243.99, and notes payable $12,360. 87. The fol- 
lowing trial balance was made up one month later : 

[co.] 


FARIBAULT CONSOLIDATED GAS AND ELEC- 
TRIC COMPANY. 


TRIAL BALANCE FOR ONE MONTH ENDING MAY 31, 
1 


893. 

Plant account e $175,000.00 
Electric plant.. Ra Rae eee Rees 243 99 
Street lines and v w ire. e eee 3,995.60 
Wiring 28 sce oe 153.15 
Tools 4 fixtures e Stash wae ewig ec wile 25.87 
Faribault Boot and Shoe Company..... 162.15 
Metern. . . . 1, 219.59 
Transformers Berea ee 1,030.74 
Accounts receivable. ca. 1,173.50 
Gl! da eess Lateran widen 851.41 
Salary of supe ‘rintendent. ere re 125.00 
Wages of engineer and nreman errr 105.00 
LAMPS. ... s.e. cc eeee ects eee >o e tee eeeee 124.12 
Traveling expenses 6.00 
Repairs to electric plant 2.50 
Carbonn .. TR 

Profit and loss 817. $188,076.61 
Credits $100,000.00 

Capital stok˖mnmdmdd. ,000. 

nds eias EESE An EET Ea ea 75,000.00 
Notes payablle eee ence eeeees 6,546.87 
Northwest General Electric Company.. 8 

Earninn ss. ; $188,076.61 

Interest. 
Interest on bonds. $4,500.00 
„% notes... 237. 
$4,737.82 


It may be presumed that the above was made up 
by Mr. Byllesby’s agents, under instructions, when 
another effort was being made to dispose of the 
stocks and bonds of the Faribault Consolidated Gas 
and Electric Company. The “plant account ” is put 
down at $175,000, the electric plant at $1,243.99, 
while the floating debt remains about the same, 
$12,221.59. 

It cannot escape those interested in the methods 
of Byllesby and Coffin and their remarkable system 
of bookkeeping that this plant account is just 
equal, in their official valuation, to the amount of 
securities issued, $175,000. 

As before stated, Mr. Gilman had originally in- 
vested in this property $20,000 for the gas plant, 
and $1,600 for the electric outfit in 1889. Subse- 
quently much new electrical apparatus and equip- 
ment was added, for which over $12,000 in notes 
were given to the Northwest General Electric Com- 
pany. In 1893 the source of supplies was cut off, 
as the Northwest Company was no longer able to 
get credit from the General Electric Company in 
New York. From that time on the Faribault plant 
has had to stand on its own bottom. 

One thing which will at once strike the central 
station man as peculiar is the large amount of ap- 
paratus, supplies, etc., which this plant had bought. 
The pole line construction was enough for a city of 
20,000 people, and there were enough supplies on 
hand for a station three times the size of this one. 
Those familiar with the affairs of the Northwest Com- 
pany know why this was so. Those in authority re- 
ceived commissions on everything sold to the various 
stations, and they were consequently very liberal 
buyers. 


But even with all the stuff bought, they had been 
unable to get more than $40,660.21 invested in the 
entire plant, on which nearly $75,000 was raised from 
the sale of bonds. What became of the remainder of 
the money we leave to Mr. Coffin, Mr. Gilman and 
Mr. Byllesby to explain. Some of it perhaps was de- 
voted to the purchase of yellow dogs, some to paid-up 
life insurance policies, and some perhaps found its 
way to Boston. 

In the early part of 1893 the plant may be said to 
have been at high-water mark. Following Gilman, 
Messrs. Coffin and Byllesby stood sponsor for it; its 
affairs and its securities were manipulated by them. 
There was in the market $100,000 of stock and 
$75,000 of bonds. 

Now we propose to show what basis there was for 
this capitalization. We present below the complete 
schedule of property. The valuations are made by 
us, and are in error, if at all, on the side of lib- 
erality: 

SCHEDULE OF PROPERTY OF THE FARIBAULT 
CONSOLIDATED GAS AND ELECTRIC 
COMPANY. 


MARCH 1, 1893. 


REAL ESTATE. 


Saar of lal 17 1, 2, 3 and 4 and all of lots d and 
„ block 

Paquin’s 24 addition. 
Buildings — Brick electric light station, 40 ft. x 


Frame boiler house, 35 ft. x 17 ft. 

Frame coal shed, 20 ft.x40 ft. 

Frame coke shed, 30 ft. x20 ft. 

Stone gas house, 60 ft.x45 ft. 

Frame residence, 200 ft. from station. 

Frame gas holder house. 

Sheet iron naphtha tank, capacity 10,000 gals. 


STEAM PLANT. 
One a ei engine, 11x22; 2 pulleys at 66 in. x 
12 


One steel boiler, 60 in.xl16 ft. Robinson & 
rey. 

One vertical boiler, 5 H.P. 

One Hazelton boiler, 75 H.P. 

One Blake pump, size 2155 


One Barr Pumping Engine Co. “s, duplex 85,500 

pump, size 5. 
One wooden water tank, 16x51; x 3 ft. 6 in. out- 

side measure. 
One water tube feed water heater, Goubert 

Mfg. Co., N. Y. 

One brick boiler setting containing 20,000 

brick. 

ELECTRIC PLANT. 

One A—6 alternator, estimated.. ....s.esseoes.sss $300.00 
One K—4,089 arc dynamo 850.00 
One A—18 alternator. ........0. cece ccc t 550.00 
One DB exciter.... ccc cccccc ce ces cece ccnesseser 132.50 
One pair arc lightning arrestersLs . 14.00 
Two arc regulators, 6.8 amo. q l 100.00 
Two ground detectors, ine q„ 40 
Two potential indicators. i 
Two ampere indicatoreeLkLsss 88 


Five bank boards, I., 63 add eee weeens 


Seven type F. lig itning arresters..........e0 cee. 
Two D D. throw S. B. switches, 300 amp...... 
Three buckle switches. 


Two station trunsformerekeks. 
12 ft. 3” It. sgl. belt dewscee ren: 
One Schieren perforated belt, 10’, 24’ C. 18 N 
One Munson double, 8 in., 14’ C. to G eee. 
One type 143 rheostal q ji 
One Munson double 6 in. 19 C. to McOoOlwœ. 
One type 37 rheos tate. ⁊kv„̃. 
One Rne type pe 65 rheostat, JJ E EE 
o. 8,170 feeder block. S rey re 
at. No. 4 Okonite... FCC 
One 50 amp. D. P. awiteh. 00 
4 D. P. 75 amp. S. B. switch.. e 
Two potential switches e . 


SUPPLIES, 


14 bale cotton wagte ee 
1 bbl. cylinder oll. . 
* bbl. dynamo Oil... 
i bbl. machine oillllll““h)ll 
4 bbl. boiler com 
11 are lamps, 1200 
20 16 C. 


Ssesssss588 88283 
S88 888888888888 


Soke SSP. 
888 88888 


2700 gals. naphtha in takkkdd 4 
1 extra armature for K. 100ù9999.? .. 
1 extra armature for A. 188828828888. 
Tar, 400 gals 
1 commutator for A. 18.. 


Total 


ERAF 


2 SSS ZSB 
8888888888888 


g 


168 


Total brought forward. ꝶ＋h 6 99,064.80 


POLE LINES (ERECTED). 


10 1,200 C. P. sing. carbon arc lamps 
100 street hoods.... 2... cece cecccccccec ce cees eee 
10 arc lamp hoods........... 


500 3x7” screws F 
2,500 D. P. D. G. glass insulators.......... eases 
1,000 feet flexible wire cable. 
Ii See ere 
er Wire.........ossesesecoss ‘ 
2,381 lbs. No. 10 W. P. wire, street circuit...... 
8,078 Ibs. No. 8 W.P. wire, street circuit ....... 


| $7,642.41 
50 gal. iron cross arm braces.............e.e006 | 


12,480 feet No. 6 Under. wire . 
10,640 feet No. 8 Under. wire „ 
17,160 feet No. 6 Under. wire ansees 
14 transformer lightning arresters 
26 sleet- proof pulleys (Cutter's ) e..en. 


TOOLS AND FIXTURES. 


2 
S 


sole 
888 


I brace (straig F e 
back sa 


1 W te 32322 


5 wrenches for engine CCC 


N OD ay mi pae C9 


888888888888888 k 


—— 2 2 —K＋3*¹-M „„ „„ „ „„ 


1 level........ssossees... . —ͤ—ͤ*ͤũ„»³ 


t 

: 

fe") 

E 
5 ie) 
eye 

d 
ANDUN A 


e... ossooosooss e G —õnᷣH * 


Pipe Cutting Dies—Two 3 in., two 1 in. left; two 
3 in., one % right; two $ in., one % left; two 
Ain. two 9 right; two }4 in., one V right; two 
2 in., one right; 4 in., three 2 in. right; 4 in., 
one 2 in. left; 4 in., one 1 in. right; 4 in., one 14 
in. right; 4 in., one 14 in. right; 2 die stocks, 
from M in. to l inn. cece es Deke, tales eat 
5 brass brackets cee ee cccc aces 


p 
Bushings—1 from 1’ - 34’; 1 from 1’ - ’: 1 from 
AN 4’; 1 from 2 1 57 1 from 2 - I i; 1 from 


6 „ „ „„ „ 6 „ „ „f. ! 6 6 „ „ „ „ „ „„ „„ „ „ „ 6 6 „„ 6 „ 


8 


— 8 
8 


de S. . SGS: 
1888888888888888 


~ 
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1 pair scales, 800 Ib..... 8 , 
2 coal shovels...... i r 
2 pie sss wares „% 4d, 
2 eanthook Ee •— n ese ccceececcccnace 
2 14 ft. ladders .......... 
1 oak desk eserves e 66% „„ „„ „ ess Seer er eteereanesancses 
1 pair pulley blocks, No. 5729........ 
150 pin cross arm cece nec ccec cues 
1 brick hammer........... e 5 


0 
0 
0 
0 
0 
0 
0 
U 
e 
e 
0 
0 
0 
0 
0 
0 
0 
0 
peent 
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gging 
2 shovels, long handles 
TIE sense Use eeeiee soooseosesnassesen.. 
1 hand axe...... c Sats eee ee mek 
1 coil flue cleaner. ........ cc cc cess cece N mabe 
Sten Sos 6. vas A SE 
Ihr ³ K ees ve leg ee 
1 set chain blocks cece cess 
1 flue cleaning ro! cece cw cone ie edad 4 
1 Cardew voltme ter „ 


TRANSFORMERS, 


Three 150 Light, 110 volts.; One 90 Light, 50 
volts.; No. 1025, Class 2 E, 52 V.; 11450, Class 
1 E, 52 V.; 1702, Class 25, 32 V.; 1001, Class 40 
52 V.; 1375, Class 15, 52 V.; 1755, Class 15, 52 V.; 
14255, Class 2 A, 52 V. 2762, Class 13, 52 V. 
1323, Class 15, 52 V.; 17514, Class 1 E, 52 V. 
9874, Class 2 E, 52 V.: 15411 Class 8 E, 52 V. 
1355, Class 5 E, 52 V.; 1736, Class 25, 52 V. 
10,631, Class 2 E, 52 V.; 11135, Class 1 E, 52 V. 
1165, Clase 25, 52 V.; 1283 Class 15, 52 V., 1321 
Class 15, 52 V. 2141, Class 15, 52 V.; 7445, Claas 
1 E, 52 V. 1083, Class 40, 52 V.; 487 Class 40, 52 
V.; 1360, Class 1 E, 52 V.; 715 Class 40, 52 W.: 
9542, Class 25, 52 V.: 1253, Class 15, 32 V.; 497. 
Class 15, 52°V.; 48141, Type F, 600 W.; 48829" 


mts 9 


-PILET 
888888 


81.500. 00 
SUPPLIES, 


Etectroliers—Two No. 7244,2 L.; one No. 7244, 8 
I..; two No. 7265, 2 L.; one No. 7265, 8 L.; one 
No. 3614, 3 L.; one No. 9613, 2 L.; one No. 3607 
2 I.; one No. 7602, 2 J..; two No. 7357, 1 L.: one 
ai 7410, 1 L.; two No. 186, hall; one No. 113, 


2 
SRS 


1 Bernstein series s kee 00.0000... 


1 dozen assorted tint Shades . 
2 cells open circuit batter // oe 
2 cells gravity batterr jj. 
1 cell Grenet 


$ e 

e 

— 

e KR 


8888888 


1 Rumkof spark Co Vlbͤ. „„ 
4 Geisler tubes FCC 


SA. 0 
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8 
rr 
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l alternating fan motor .... ..................... 
2 toy motore 


Total. 


S Sn. 
588888 


| 
| 
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‘ELECTRICITY. 


FTFotal brought forward l TEETAR $319,364.75 
48 cedar poles in yard.......... cece acseccecccsace: 120.00 
Gas Plant—1 Goodwin station meter, 1, 000, 000 
cubic feet; two Flight meters; one -light 
meter; three ]4-light meters; sixteen light 
metern; 1 test meter; 1 gas pressure gauge; 1 gas 
pressure governor; 1 photometer (Jones); 1 
pocket pressure gauge; 3 retorts; 4 con- 
densers. 

Gas. Meters—Sixty-one 3 I.; three 5 L.; ten 10 I.; 
four 20 L.; one 40 L. 

WATrMErERS: 
rr $470.00 
6, 25 MY hace ERE suas ee pane T eee ee a Eleh 99.00 
, ß ue wa vened Pabewedues 55.00. 
J E amie veel mite vote emancees 104.00 

ADDENDA—TOOLS. 
1 alcohol blowpot............cecceecececees eeu ee 2.50 
1 bellows.......... PO er EE 8 1.00 
ADDENDA—8SUPPLIES. 

4 gals. wood alcohol . 6.00 
43 porcelain tubes E E eine oats 6.45 
One 30 amp. porcelain switch 1.00 
5 porcelain wall sockets VV 3.00 
14 Edison key sockets e 8 4.20 
86 T. H. key sockets .. 27.50 
17 5 amp. switches 10.20 
33 ft. black cor 3 2.20 
12 porcelain rosettee s eee cee 1.20 
10 wire muards..... 1... ccc ceee cece Leet eee wines 2.50 
3 boxes screws, 254 No. 12 sean 1.00 
75 lag sere w- .000005 cc ere 3.35 
Three 100 amp. porcelain cut-outs................ 4.50 
Seven 10 amp. porcelain cut-outs.......... 3.50 
Three 10 amp. porcelain branch blocks.......... 2.40 
8 rolls black tabeeed . 6.40 
9 rolls white tab e. eee eee eee 7.20 
1076 wood Cleats... soans 0c c eens e Gakic 3.75 
109 wood rosetteeeer s 7.00 
Twenty-three 16 C.P. lamps 9.20 
120 yards No. 16 cord... TTC 24.00 
900 74X12 carbonnsgsasa q . 9.80 
Three 32 C. P. lampaodsdsds . 1.50 
405 No. 4 porcelain insulatorn a 6.00 
160 ft. No. 12 Okonite wire ce cece 8.00 
708 ft. No. 16 Okonite wire 21.24 
436 ft. No 14 Okonite wire. eee cen ee 15.26 
992 ft. No. 8 Okonite wire. cc ceeeee 79 36 
1000 ft. No. 10 Okonite Wire ceee 65.00 
25 ft. No. 4 Okonite wire 75 
74 Ibs. No. 16 Undrs. wire 11.84 
105 Ibs. No. 14 Undrs. wire ore 16.80 
114 Ibs. No. 12 Undrs. wire. 18.24 
170% Ibs. No. 8 Undrs. wire 27.20 
38 Ibs. No. 7 Undrs. wire cc onn. sa 6.08 
21 lbs. No. 6 Undrs. Wire 3.36 
25 Ibs. No. 6 K. K. wire. 4.25 
9 Ibs. No. 8 K. K. Wir 1.53 
5 Ibs. No. 4 K. K. wire. q . 8 
15 Ibs. No. 1 K. K. wire 2.5 
60 ft. No. 00 Undrs. wire—·—U Vini 4.80 

"Total /ô/ ²˙A4 kes Ser ee ee ee $20,660.21 


The property not valued was included in the gas 
plant, to which slight additions had been made, and 
for which Mr. Gilman had paid $20,000. It is there- 
fore easy to arrive at the basis on which the $175,000 
of securities rested : l 


Cost of gas plant cence cececee $20,000.00 
Cost of electric plant as per schedule.............. 20,660.21 
$40,660.21 


It is not fair, however, to assume that the above was 
the value of the property. Just what the value was, 
or is, it is not easy to determine. Here was a com- 
pany bonded for $75,000, with a floating debt of over 
$12,000, losing nearly $10,000 a year, in a town of 
6,520 people, with no prospect of rapid growth (and 
which, as time has shown, has not grown materially ); 
its property representing a possible investment of 
$40,000—we must leave the actual valuation to the 
promoters. There is, however, some evidence ex- 
tant as to just what the present owner, Mr. Coffin, 
considers the property worth. In August last it was 
offered for sale at $10,000, and up to our last report 
had not been sold. 

Further comment is unnecessary. The affairs of 
the Faribault Consolidated Gas and Electric Com- 
pany have been made clear, and the story is on 
record as another link in the chain which binds Mr. 
Coffin to the gigantic swindling operations carried on 
under the name of the Northwest General Electric 
Company. i 

Next week we shall treat the Owatonna electric 
light plant. 


ELECTRICITY. 


At a recent meeting of the Western Railway Club, 
at Chicago, Mr. L. B. Stillwell delivered an address 
on Electricity as a Motive Power for Surface 
Roads which contains passages of a far higher style 
of thought and expression than is usually found in 


addresses of this kind. We subjoin an extract: 
Electricity never stretches, never breaks, weighs nothing, 

can be subdivided indefinitely with great ease, can turn 

corners without loss. It can transmit large amounts of 
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energy at pressures easily controlled along wires of reud- 
erate size, and it never freezes. Its los by friction is com- 
paratively insignificant, and its other losses in compare 
with every other known agent are almost negligible. 

It is interesting to note that in employing clectricity we 
are using not a solid, not a liquid, not a gaa, but ether—that 
mysterious something which as modern science teaches 
penetrates all matter and fills all space. We cannot ae- 
rately define electricity, but this much at least is known. 
Electricity has to do with the same medium that transmita 
light; it is as swift as light and as strong as steel ; it weighs 
nothing, and yet if compressible at all it is certainly les 
compressible than any known material; let us say a push 
applied to one end of a circuit in Chicago is instantly felt 
at the other end in New York. We have within a few 
years come to recognize electricity as the nerve system of 
civilization. Weare just beginning to realize that it is also 
muscle. We may hope that at no distant day great systems 
of electric conductors, noiseless, motionlesa, giving no 
sign of the work they are doing, radiating from central 
stations suitably located, will propel every car and train 
and every wheel of industry in our cities. 

Power can be far more economically developed in large 
quantities than in small, even where coal is the source 
from which it is derived and making all allowances for 
losses in transmission through conductors and conversions 
in motors. It is cheaper to-day, so far as the cost of power 
is concerned, to propel suburban trains by electric motor 
than by steam locomotives; and where a transmission sys 
tem is adopted it becomes possible to utilize any cheap 
power which may be found within reasonable distances 
say twenty-five, or even fifty, miles. It is entirely within 
the limits of the possibilities of electric traction as now de- 
veloped to operate trains within the city limits of Chicage 
by power transmitted from the drainage canal new 
Joliet. 

In view of the facts to which I have briefly referred. we 
are, I think, justified in concluding that a broad view of 
the situation indicates that electric traction is destined to 
generally supersede all other systems of traction in our 
large cities and their suburbs. To what extent clectrie 
traction will, in time, compete with steam in cross-country 
service it is yet too early to say, but if I may be allowed to 
express my personal opinion, I should say that where dis- 
tances are great and traffic comparatively light it will bea 
long time before steam locomotives are superseded. For 
the cities, however, the change cannot well come too soon. 
It is true that the best means of transmitting power from 
the central station to the moving car has not been conclu- 
sively fixed upon. The overhead trolley, the conduit, and 
the systems in which contact points under the moving car 
are charged as the car passes and discharged when the car 
has passed—these, and perhaps others, are to-day in practi- 
cal operation, and in no small degree successful, but ther 
have not been in use for a sufficient length of time to make 
it clear that any one is superior to its competitor—in fact. it 
is altogether probable that here, as well as elsewhere, we 
shall find that no one system is best for all cases; that 
various inethods must be employed to meet different condi- 


tions. 


THE MONTREAL MEETING. 


There are two desirable routes for Eastern delegates 
to choose from in going to the Montreal meeting of 
the American Street Railway Association. The ses- 
sions open on Tuesday, October 15 next, and the first 
train, made up chiefly of the Pennsylvania contim- 
gent, leaves New York on Monday morning the 14th. 
going over the New York Central to Albany, thence 
over the Delaware and Hudson along the western 
shore of Lake Champlain for its entire length, and 
reaching Montreal at 9:30 P. M. 

The second train leaves the Grand Central Depot 
Monday evening, and passengers will arrive at Mon- 
treal early Tuesday morning. 

Accommodations on the first train can be secured 
through Mr. William Hulings, care of the J. G. Brill 
Company, Philadelphia, and on the second train 
through M. C. Roach, 413 Broadway, New York. 


OUTING for October is a readable and finely illustrated 
number. The contents are as follows: A Bit of Blue 
Ribbon,“ by Sara Beaumont Kennedy; “ Rugged Lab- 
rador,” by R. G. Taber; * Boar Hunting in the Ar- 
dennes;’’ Banana Land Awheel,“ by E. M. Aaron: 
„ Hero,“ by Therese G. Randall; ‘’ Neath Cloud leas 
Skies,“ by Fred. C. Green; “A Sporting Vacation in 
Montana,” by G. M. Dillard; ‘‘ Moose Hunting in New 
Brunswick,” by the late E. P. Rogers; Lenz's World 
Tour Awheel;“ Finnish Fish and Fishermen,” by 
Fred. Whishaw; ‘‘Guns and Shooting,” by Ed. W. 
Sandys; ‘‘The Great Dismal Swamp,” by Alex. Hunter: 
“The New Hampshire National Guard,” by Geo. H. 
Moses; Football,“ by Walter Camp, and the usual 
editorials, poems, records, etc. The merry sports of 
Autumn live again in OuTING’s pleasant pages. The 
frontispiece shows the sportsman upon our broad prairies. 
This cut illustrates G. M. Dillard’saccount of a Sporting 
Vacation in Montana. A very striking full-page por- 
trays a bull moose in the act of calling. 


STORAGE BATTERIES.* 


BY H. A. EARLE. 


When I undertook to real a paper before this As- 
sociation, I hoped that I might have been able to 
treat the subject in a more exhaustive manner ; the 
time at my disposal has, however, been limited, and 
the subject is one of such magnitude, and the results 
under different conditions of tests so numerous, that 
I have found it impossible to do more than give a 

general outline from a practical point of view. 

It is interesting to trace the history of storage bat- 
tery manufacture, and, by so doing, each step in the 
advance up to the present time can best be consid- 
ered. 

The discovery of secondary current dates back to 
1801, when (iautherot found that silver or platinum 
wires, which had been used to decompose a saline 
solution, were capable of giving a reverse current of 
short duration. Ritter, in 1803, was, however, the 
first to make a secondary battery, in which he em- 
ployed plates of gold separated by cloth or paper, the 
same being moistened with a saline solution; he ex- 
perimented with various metals, including lead, but 
the secondary currents obtained were of short dura- 
tion, and the batteries only of scientific interest. It 
appears, at first sight, strange that Ritter, when using 
lead, obtained no increased effects, this being the 
metal exclusively employed at this time; he, how- 
ever, used salt water, and this formed chloride of lead 
scarcely soluble, and a very bad conductor; on this 
account the current was very weak in comparison 
with that which would have been obtained if water 
acidulated with sulphuric acid had been used. 

Since that time many scientists have investigated 
the subject, and De la Rive, in 1°26, obtained second- 
ary currents from platinum plates in a voltameter 

filled with water and sulphuric acid, and he closely 
approached the elements of our present storage bat- 
tery, when, among his many experiments he used in 
a primary battery a platinum plate covered with a 
film of peroxide of lead, and a zinc plate. immersed 
in an acid solution. i 

The first powerful storage battery was introduced 
in 1860, when Planté constructed cells composed of 
lead plates inimersed in an acid solution of 1.068 
specific gravity (10 per cent. acid); these were a suc- 
ces, with the exception that the method emploved 
for their formation, namely, frequent charges. dis- 
charges, reversals of charge, and periods of rest, was 
too long and expensive for practical purposes, several 
months being necessary to obtain a useful capacity. 

The subsequent rapid development and improve- 
ments in electrical machinery and lamps created a 
real demand for a good storage battery, and turned 
the thoughts of many to the subject, and the next, 
and one of the most important of subsequent im- 
provements, was that introduced by Faure, in 11. 
namely, of pasting a coating of lead oxide on the sur- 
face of the plates, which rendered them, after a com- 
paratively short formation, ready for use. The Faure 
cell was never, however, as originally designed, a 
practical success, for though the active material was 
encased in a covering of flannel or felt, the pasted 
coatings being on upright surfaces, and having insuf- 
ficient adherence, came away within a period not 
sufficiently long to give economical results. Swan 
realized that the active material required a better 
mechanical support, and introduced a plate of grid 
form, the interstices serving to retain the material; 
this frame, combined with the Faure pasting, was 
the origin of the plate that has been largely used in 
this country and elsewhere. 

Up to the date of the expiration of the Swan and 
Faure patents, the manufacture of pasted plates in 
this country was in the hands of one company and 
its licensees, and competition was thereby to a great 
extent absent; this is, however, more likely to have 
been an advantage than otherwise, for much has 
meanwhile been done to perfect and cheapen the pro- 
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* Paper read before the British Association at the meeting 
September 11-17, 1805. 


duction of the solid lead plates, and these are making 
such strides forward that it seems prohable they will 
eventually outstrip and replace their pasted rivals. 
Solid plates have been made of various types, and 
some have been pasted to avoid the expense of forma- 
tion, the paste in this case serving to give the re- 
quired capacity till the action of charging and dis- 
charging gradually attacked the solid surface; im- 
proved methods, have, however, been discovered for 
effecting rapid formation at a reasonable cost, and 
although pasting is now open to all, in all prohability 
there will be little extension of its use, unless means 
are devised for the better retention of the material. 


Another type which differs greatly from the solid 
lead plate, but which is not pasted, is the chloride 
plate; in this case the material, to become active. is 
a mixture of chloride of lead and chloride of zine, 
which is cast into small tablets, these being framed 
by casting antimonious lead around them under high 
pressure, the subsequent elimination of the chlorine 
and zinc leaves a porous structure of pure lead, of a 
crystalline nature, good conductivity, and with a 
large surface exposed to the electrolyte, the result 
being a large capacity for a given weight and for the 
space occupied, 

The mere manufacture of an accumulator, with 
len and sulphuric acid, is a simple matter; but 
when combined with the necessary requirements of 
low first cost for a piven capacity, and long life, it 
presents more difficulties than is generally supposed. 
Omitting the quest ion of cost, the chief points to be 
considered are the chemical action, the mechanical 
construction, and the proper treatment’ of the cells 
when made. In lead batteries the minimum weight is 
limited by the chemical requirements, the theoretical 
value of leal peroxide is 4.44 grammes per ampere 
hour, or roughly, 1 Ih. is the equivalent of 100 am- 
pere hours; presuming that the positive and v egative 
plates were identical, the value would be approxi- 
mately 50 ampere-hours for 1 Ih. of peroxide and 
spongy lead. Asa matter of fact. the highest capac- 
ity plates vield only about 7 ampere-hours per 
pound of positive and negative plates, or 16 ampere- 
hours per pound of peroxide and spongy lead, due to 
the facts that a conducting frame of considerable 
weight has to be employed, and to the impossibility 
in practical working of reducing the whole of the 
peroxide, To obtain the best results for a given 
weight, the frame must be reduced to a minimum 
consistent with the necessary strength and conduc- 
tivity, and the distribution of the peroxide must be 
such as to admit of the perfect circulation of the 
electrolyte anu its penetration throughout the 
mu. 

When the active material is retained in holes or 
interstices, due provision must be made for its ex- 
pension on oxidation; for the power exerted is so 
great that it will bend or burst a frame which holds 
it too tightly; various methods have been adopted to 
prevent buckling, but it is still a source of trouble 
with perforated pasted plates; solid grooved or 
ribbed plates, however, the grooves on which are 
filed with paste, are not subject to the same extent 
to this fault; solid plates on whieh the active mate- 
rial is formed out of the substance of the plate 
itself are practically free from it. 


In the chloride plate ample provision is made for 
this increase in volume by the elimination of the 
chlorine and zine, which render the structure porous 
aud cellular. 

Nothing is more interesting than the bel. avior of 
cells under various conditions, and from the innu- 
merable curves that can be plotted we can readily 
study the effects due to different rates of charge and 
discharge, to the penetration and strength of the 
electrolyte, and to the ratio of the positive and nega- 
tive plates; from these and many other similar tests, 
much useful information can be obtained for guid- 
ance both in manufacture and treatment. There is a 
given rate of charge for every type of cell which is 
most suitable, not only for its efficiency, but also for 
its durability; with some types a high rate is quite 


inadmissible, and a period of ten hours is required; 
other types, however, are of such a construction 
that they may be fully charged in four hours with- 
out detriment; this variation is mainly due to the 
disposition of the active material, to its thickness, 
and to the method of its production, namely, whether 
it has been mechanically applied or electrolytically 
produced. Most of the effects of varving rates of 
charge can be ascertained from the resultant dis- 
charge, but discharge curves have, nevertheless, 
characteristics of their own which are. ‘o a great ex- 
tent, unconnected with the conditions of charge, and 
they depend upon the type of plate, strength of acid, 


the rate of discharge, and other influences. 


A series of curves is exhibited (Fig. 1), and these 
sive at a glance results obtained with plates of vari- 
ous manufacture. In every instance the weight of 
one . positive and one negative has been taken; 
knowledge of the ratio of weight of active material 
to frame is naturally necessary for the complete in- 
vestigation of these curves, but in this case the 
weight of the plates themselves has only been taken 
into consideration, a it is merely intended to show 
results obtained from various types of plates at 
present manufactured. 

Curve A is taken from plates, the active material 
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negative 
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FIG. 1. 


on which is of a very porous and cellular nature, of 


; D, Epsteir 
o, Tudor 


K., Crompton 


Fa this of un inch thick. It will be noticed that the 
capacity per pound of plate continues to rise up to 
the 12-hour rate, and that at that point it is still 
slightly on the increase. This increase is no doubt 
partly due to the gradual penetration of the acid, 
and partly to the rapid sulphation of the surface at 
the higher rates. 

Curve B is that given by a positive plate, the active 
material on which is distributed in a thin layer over 
a very large surface, the negatives being the same as 
employed for curve A. This plate gives leas ampere- 
hours per pound of plate, owing to its possessing 
a heavy frame, but per pound of peroxide of lead its 
yield is greater: the active material in this plate is 
not formed out of the substance of the frame, but is 
entirely independent of it. A plate of this descrip- 
tion, in which the whole face of the active material 
is directly exposed to the electrolyte. is capable of 
giving its maximum capacity at a comparatively 
high rate of discharge. A thin layer of peroxide 
spread over a large surface reduces the clogging of 
the surfaces toa minimum, and a free circulation of 
the electrolyte admits of fresh acid of the proper 
specific gravity being continually available. 

Curve C is obtained from a pasted plate suitable 
for slow rates of discharge, and from its rise in 
capacity at reduced rates we notice somewhat simi- 
lar characteristics to that in curve A. 

There is, however, a remarkable point of differ- 
ence between curves A and C, for the plates in each 
instance contain approximately 30 per cent. by 
weight of active material ; curve A, therefore, gives 
us about double the ampere-hour yield per pound of 
active material over curve C, and this is obtained by 
the cellular and porous structure of the material in 
the A curve plate. 

Curve Dis taken from plates cast with ribs on 
their surfaces, the active material being formed out 
of the substance} of the plates themselves. The 
eurve is very similar to B, but falls lower on the 
scale, this being caused by the weight of the positive 
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plate, ita thickness being considerable in order to 
give a reserve of metal, which iu its turn is acted 
upon as the plate gradually disintegrates. 

Curve E is given by plates, the surfaces and inte- 
rior being rull of blowholes, which gives a large 
exposed area; their weight for a given output is, 
however, large. ö 

Curve F is a pasted plate with a solid frame, which 
gives a poor return for its weight ; in this curve we 
notice the rise in capacity at reduced rates due to 
pasted plates. 

Curve o gives the capabilities of very heavy plates 


which are pasted on their surfaces, the paste being in- 
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FIG. 2. 


tended merely to give the required capacity till its 
disintegration, by which time the frame itself has 
been sufticiently formed to do the work; the rapid 
flattening of this curve indicates that the layer of 
paste is thin. 

The curve of voltage of a discharging cell varies 
greatly, and is dependent upon the rate of discharge, 
the strength of acid, the distance of plates apart, its 
curve of internal resistance, and the treatment it has 
been subjected to beforehand, besides many other in- 
teresting conditions. 

Fig. 2 demonstrates the effect of varying rates. 
These curves have all been obtained from cells of the 
same type, the acid having been approximately 1.210 
specific gravity when the cell was fully charged. 

Discharges of varying rates are given, namely, 1 
hour, 23, 33, 53, and 7} hours, and though slightly 
different results would be obtained with other types 
of cells, they may be taken as a fair approximation 
for general reference. 

When considering the question of fall in volts on 
discharges at different rates, it will not be out of 
place to draw attention to conditions that are fre- 
quently given in specifications for storage batteries— 
in some instances a fall in volts not exceeding 8 per 
cent., 10 per cent., or 12 per cent., is allowed, and 
the rate in amperes, and the time in hours, for which 
the discharge is to be maintained are stated. This is 
in most instances unsatisfactory, for what are we to 
take as our starting point? The E. ui. F. on open cir- 
cuit immediately after complete charge ix practically 
a fixed value, with a given type of cell and a known 
strength of acid. But the fall in the first few min- 
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utes varies greatly according to the rates of discharge. 
and at high rates it may fall as much as 10 per cent. 
in a few minutes or even seconds, before a compara- 
tively straight line has been reached, and the cell is 
working at its normal voltage for the specified rate of 
discharge ; this is quite clear by reference to Fig. 2. 
Another point to which our attention is drawn is the 
fall of voltage on open circuit after the completion of 
charge. A series of curves (Fig. 3) are exhibited, 
showing the fall in voltage for a period of 21 hours, 
each curve being for a different strength of acid ; it is 
therefore evident that if a given percentage of fall is 
allowed, it will be most advantageous for the manu- 
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facturer, but not for the purchaser, to allow the bat- 
tery to stand for a few hours in order that this use- 
less high voltage be reduced. The best way to meet 
this point is, however, to take the first reading of 
voltage five or ten minutes after the discharge has 
commenced. In other specifications the voltage is 
fixed to a hundredth of a volt, and the cell must 
give the specified capacity above this limit in many 
instances, and especially when high discharge rates 
are specified. The voltage given is much too high on 
the curve, and in some instances I have found it 
actually fall on a straight portion of the same, so that 
the time at which this point is passed raises an un- 
pleasant difference of opinion between the buyer and 
the seller. This class of specification generally neces- 
sitates a very much larger battery than was intended, 
with corresponding increased cost, and should the 


manufacturer not have been exceedingly careful in 


preparing his estimate, he may find that the buyer is 
not satisfied with a good excess of ampere-hours, but 
will have his volts as well, even if this means 50 per 
cent. in ampere hours in excess of what he thought 


he was ordering. 
( To be continued. ) 


FROM THE COAL PILE TO THE METER.* 


BY JAMES MILNE. 


We see so many curves these days showing the 
high efficiency of this and the very high efficiency of 
that, and so on, that we are apt to think there is 
little room for improvement. My intention is there- 
fore to trace from the coal pile to the meter on the 
consumer’s premises, and endeavor to show by 
means of diagrams, calculated from different sources, 
the condition of affairs in light and power plants and 
to see if there is not something that could be im- 
proved on. 

Chart 1 illustrates at a glance the following: First, 
the amount of coal required to keep up the pressure 
at the boilers without delivering any to the main 
steam pipe. It will be seen that for 16 hours 40 Ibs. 
are consumed and for 8 hours it takes 100 tbs per 
hour. Second, the amount of coal required to keep 
the pressure up when steam is turned on the main 
pipe, which is equal to 210 ths. hourly. Third, the 
amount of coal required to keep the steam pressure 
up for running the average friction load in summer. 
In this load I have included the power required to 
run the generators and charge the fields, but not sup- 
plying any current to the external circuit. Begin- 
ning at 11 P. M. we find the average friction load 
takes 310 lbs. per hour up to 3:15 A. M.; after that it 
rises to 420 Ibs. and continues at this until noon. It 
then decreases until 12:30, and again rises, and at 
1:15 it is 420 tbs. and remains at this until 11 P. M. 
Fourth, the amount of coal used for the average fric- 
tion load in the winter time. It will be observed 
that for the same load there isa slight increase in 
the coal consumption owing to increased radiation, 
condensation, ete. 

We are now ready to supply current to the external 
circuit, and Chart 2 illustrates the power indicated as 
the engine for 24 hours’ run, summer and winter. The 
full red line shows the 1 H. P. at the engine in the 
summer, the dotted red line the 1 H. P. in the winter, 
and the full and dotted green lines the 1 H. P. avail- 
able at the service or when the wires enter the con- 
sumer’s premises. You will observe as the H. P. in- 
creases the distance between the red and green lines 
also increases. This is accounted for by the decrease 
in the efficiency of the external circuit and also the 
increase of the friction load, and you will readily un- 
derstand that when the load is at its lowest the dis- 
tance between these lines will be a minimum and the 
only time they would coincide would be when the 
plant is shut down. The peak in the winter time is 
always an interesting figure to those in the business 
and no doubt deserves a word or two, for it is gener- 
ally about this time that a few words are said in the 
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power house, but whether they be good or had I will 
leave that for yourselves to conjecture. I thought of 
plotting this peak 50 % higher. but the data I have 
was not very reliable, so I concluded it was better to 
leave off at the point where it might be misleading. 
According to our diagram it is plotted for 1,200 H. P. 
at the engines, and we find by looking at the green 
line 700 H. P. is being registered at the meters, 
which means that by deducting the correct amount 
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for friction, losses in generators, etc., we find a los, 
of 25 % in the line, or in other words we get at thig 
time an efficiency of 75 % between switchboard and 
meters. It may seem to you, or some of you at least, 
that this isan enormous loss and steps should be 
taken to reluce it. When everything is taken into 
account [ think we will find it cheaper to put up 
with this loss than try to overcome it. It (the los) 
is only for 60 days a year, etc., for one hour per day, 
making a total of 60 hours per annum. Now if cop- 
per were put in to reduce it we know that interest, 
depreciation, ete., runs on continually, and would in 
some cases more than offset the amount spent for the 
extra coal consumed during this loss. It would be 
an easy matter to calculate the amount spent on coal 
to make up this loss and see how much copper it 
would be equivalent to, even taking the whole 
amount as interest on the investment. 

On diagram 1 we showed the coal consumption per 
hour necessary to keep up the steam pressure to run 
the engines and generat: current up to the switch- 
board. Wenow come to Chart 3, which shows the 
amount consumed when running as indicated on 
Chart 2. The part in section shows the increase for 
the winter load, and in this we have again an inter- 
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esting diagram which, when calculated out, shows 
very clearly the effects of forcing boilers. By com- 
paring the run made between 10 A. M. and 12 noon 
and that made between 5 and 6 P. M., in the winter 
time, we find there is an increase of 75% in the 
amount of coal burned per horse-power per hour, 
which certainly shows that forcing boilers is far from 
being economical. Diagram 4 shows the amount of 
coal consumed per square foot of grate surface. Be 
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ginning at 11 v. A. We have 22 lbs. This continues 
up to 7 A. M. when 8 Change over is made which re- 
duces the amount to 9 tbs. for a short time. It then 
gradually increases until 10 A. M. when we get a 
fraction over 17 tbs. At 12 noon it diminishes to 15, 
and we again find at 3 P. M. it is the same as from 10 
to 12, viz., 17 lbs. From 3 to 5 it averages 16 lbs., 
and at 6 it has reached 9 lbs. From 7 to 9 it in- 
creases from 9 to 15 lbs., and continues at 15 tbs. for 
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14 hours. The part in sections, as in the other dia- 
grams, shows the difference between the summer and 
the winter loads. The two peaks show the amount 
burned per foot of grate service on two different sets 
of boilers. On one it will be seen that 43 ths. per 
foot are consumed and 32 Ibs. on the other, and to 
my mind shows that they are going for all they are 
worth. 

In calculating the amount of coal consumed per 
foot of heating surface I find at the most economical 
load .322 tb. is burned, and the most uneconomi- 
cal load, between 5 and 6 P. M. in the winter, it is as 
high as .9 th. per square foot. 

Let us now see what economy we are getting from 
the boilers. 

Summer: 

Total water evaporated for 24 hours = 201,600 tbs. 
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from and at 212° per tb coal. Allowing 10 % ash, 
which is not excessive and compares favorably with 
the average of the data I have received from different 
plants, we get 8.97 from temperature of feed or 9.24 
tbs. from and at 212° per lb combustible. 

W inter: 


Total water evaporated per 24 hours = 276,343 bs. 
276, 343 i 
36,000 7.5 tbs. from temperature of feed or 200°, 


which is equivalent to 7.9 from and at 212°, and al- 
lowing the same percentage of ash we get 8.34 tbs. 
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from 200° and 8.79 ths. from and at 212° per Ib. com- 
bustible. 

In the summer time we have stated that an evap- 
oration of 8.32 tbs. per Ib. of coal is obtained, and 
taking the coal at 12875 B. T. U. we get a theoretical 
evaporation of 13.32 łba. water per lb. of coal from 
and at 212°. This agrees fairly well with any of the 
tables giving the thermal units of heat of the grade 
of coal burned. 

Theoretical evaporation = 13.32 Ibs. ; actual evap- 
oration = 8.32. 

Efficiency therefore is = 62.47 %, or say 62.50. 

We are all more or less acquainted with the first 
law in thermodynamics, which may be stated thus : 
Heat and mechanical energy are mutually converti- 
ble, a unit of heat corresponding toa certain fixed 
amount of work called the mechanical equivalent of 
heat. We can calculate the mechanical equivalent 


‘of the coal pile thus: 


12,875 X 772 X 25,000 

24 X 60 X 3300 ~ 

. 5229 X .6247 = 3266.5 H. P. available at the 

stop valves of the boilers, which, if all were utilized, 

would give us 3.1 H. P. per tb. of coal per hour, or a 

little over .31 Ib. coal per H. P. per hour, a result 

which with the greatest refinement in engineering 

has not yet been attained in practice, and I think I 
am safe in saying never will. 

We will now calculate the efficiency of the steam 
Average steam pressure, 125 lbs. absolute. 
Average exhaust pressure, 20 Ibs. 

Water per H. P. per hour, 28 Ibs. 

Temperature of feed, 210° Fah. (summer). 

Temperature of water before entering heater, 40°. 
125 tbs. abs. = 1187 units. Feed water raised from 

40° to 210° = 170° by heater. 

. 1187 — 170 = 1017 thermal units of heat ex- 
pected per pound of steam. 


229 H. P. 


; 1017 X 28 
Thermal units per 1 H.P. per min. = | an 


42.75 
474 = 09 or9 95 efficiency. 
Taking the temperature of the feed at 210 and that 
of the steam at 344°, we get 
344 — 210 _ 
805 
if same were a pee engine working between the 
limits of the temperatures 344° and 210°. Therefore 
the relative efficiency between the perfect engine 
and the above is 


= 474. 


168, or an efficiency of 16.8 %, 


08 = 53 0 
168 =T 70 

By the above reasoning we get an efficiency or 9 %: 

of the total power available at stop valves of boilers: 
3266.5 X .09 = 293.98 H. P. 

Our actual H. P is 230 or 78.23% of 293.98. 

9 X .7823 == .070407, ora ed over 7%, 
representing the effictency of engine to boiler, and cal- 
culating to coal pile we get an efficiency of .625 X 
.09 X .7823 = .625 X .070407 = .044, or a net effi- 
ciency of 4.4 90. 

We also find from actual results that a mechanical 
efficiency of 82.3 9% is obtained from the engines; that 
is to say, it takes 17. 795 to overcome friction and 
run generators up to 1 

Therefore the power available for running the 
generators is 230 X . 823 = 189.29 H. P. 

Efficiency of generators not less than 92 9%. 

189.29 X .92 = 174.14 H. P., available for 
sending out to the line, and from boiler to switch- 
board we have 

.09 X . 7823 X .823 X .92 = .0533, 


174.14 
or briefly, 3.086 0533, or 54 % efficiency, 


and going back to coal pile we get .0533 X .1247 = 
.0333 or 34 % efficiency. 

We have got one more item to take into considera- 
tion to complete our calculations, and that is the 
efficiency of the external circuit, which is in the 
summer time 85 %. Therefore the total H. P. avail- 
able at the meter on the premises of the consumer is 
174.14 X .85 = 147 H. P. fully, or more accurately 
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3266 X 09 X 7823 X .R23 X 92 X .R5 = 148 H. p. 
The net efficiency from boiler to meter is 
UB e aa 
366 or 4.53 %, 
and from coal pile to meter we get .0453 X . 6248 = 
.0283 or 2.83 %. 
From the above we get the following results : 


Power for running generators 100 
Power available at switchboard ...... 92 
Power available at meter . 78.20 
Efficiency of the electrical apparatus, including 
outside circuit = 78 1-5 %. 

Engineen T 100 
Available for generating current...... . 83.3 
Available at switchboard.................. 75.72 
Available at meter 64.35 


The commercial efficiency from engine to meter 
is 64.35 % 


e 77 100 

Indicated H. P. at engines . 7.04 
Available for generating current. 5.79 
Available at switchboard . 5.33 
Available at meters eccsesees 4.53 


The efficiency theref:re from the boilers to the 
meter is 4.53 %. 


Coal pile equivalent 100 
Available at stop valves of boiler. 62.47 
Indicated H. P. at engine........ 8 4.4 
Available for generating current...... 3.62 
Available at switeh board.. ꝗ . 3.33 
Available at meter . . 2.83 


The above extended results apply, as lias already 
been stated, to the summer load, but as the results 
from the winter load are practically the same, I need 
not take up your time going over them. 

We see, therefore, that the electrical end shows up 
exceedingly well. For every 100 H. P. at the engine, 
82.3 is utilized for generating current, and 75.77 of 
this is sent out to the line, which, although it 
could be improved on, leaves very little to be gained 
by any new invention or alteration that may here- 
after be made. 

Regarding the steam end, there can be no doubt 
that considerable attention has been paid to it, and 
it is still receiving more. Yet it does not alter the 
fact that it is here where we get the worst showing. 
When some of the great scientists arrive at the 
method of abstracting electricity direct from the coal 
pit or even the boiler without the intervention of the 
steam engine, better results may be obtained. 

I see in some of the engineering papers that evapo- 
ration condensers are coming into use and are being 
applied to plants that have heretofore been running 
non-condensing. This is a step in the right direo- 
tion, and as no more water is used than that required 
for steam purposes, parties at present having to pay 
for their water might find this a profitable invest- 
ment, inasmuch as a vacuum of from 22’ to 26“ is 
readily obtained —iu fact, guaranteed by the builders. 


Married. 

Mr. William Eugene Keily, who was the last 
of the editorial staff ofthe Western Electrician to suo- 
cumb, capitulated on Thursday, September 26, to 
Miss Catharine Meagher. 

First it was Mr. Kreidler himself, next it was Mr. 
O' Hara, only a few weeks ago it was Mr. Perry, and 
now Mr. Keily. The infection seems to have been 
strong in that office and only died out when there 
ceased to be material for it to feed upon. But the 
Western Electrician is a better paper and its editors 
better men for the inoculation, and as we have heartily 
congratulated each successive renunciator of celibacy 
and wished him and his fair bride a happy future, so 
do we now, no less sincerely, congratulate Mr. and 
Mrs. Keily and wish them God speed. 

The marriage was announced on September 18 of 
Mr. W. G. Whilden and Miss Marie L. Ryder at 200 
St. Mark’s Place, Brooklyn. Miss Ryder had been for 
nearly six years private secretary to Mr. J. P. Ord, 
vice-president of the General Electric Company, and 
had made many friends. Among the wedding pres- 
ents was an oxidized silver tea strainer, sent by Mr. 
Ord. 
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HOW THE ELECTROPOISE WAS FIRST MADE. 
To the Editor of ELECTRICITY. . 


DEAR SIR : The predictions of Mr. Rrush in your 
issue of the 18th inst. will certainly come true if you 
continue in the good work, and, as he says, you 
deserve it. 

Your article on the Bell Company and the oppo- 
sition in the last edition is timely and to the point— 
just such articles as all fair-minded, honorable 
people like to read. Follow it up with others of like 
nature and the general public will commend you 
and patronize your paper. 

I am glad to note that you are ventilating that 
great fraud the Electropoise. I know something 
about that instrument. The company was first 
organized at Birmingham, Ala., and about the first 
city they attempted to do business in was Memphis. 
I was called upon to put up the first machine, which, 
by the way, was quite different from those now being 

The mysterious little cylinder was placed 
underground about 18 inches at some convenient 
place, from which a wire was run to a box placed in 
the patient’s room. This box resembled somewhat 
a telephone. From the box flexible cords extended to 
the patient. On the box there was a dial with a 
hand and about twelve contact points. On these 
contact points were engraved names of diseases the 
instrument was supposed to cure. 

While putting up the instrument I had an oppor- 
tunity to look into the box and found, to my sur- 
prise, that one of the wires from the patient ran to 
all the contaot points, and was so arranged that in 
moving the hand from one contact to another you 
added about 2 inches of No. 18 copper wire to the 
circuit, if there was a circuit, at each move.. 

I was also called to refill some of the cylinders, and 
having a quantity of the contents of old Laclanche 
battery porous cups, showed it to the agent and he 
pronounced it just the material required, and the 
cylinders were filled with. it and seemed to cure (?) 
just the same as the others did. Yours truly, 

Jas. D. RANDALL. 

Memphis, Tenn., Sept. 23. 


To Remove the Assignee of the La Roche Company. 


Counsel for Harry S. Smith, the Ball Engine Com- 
pany, J. W. Parker & Co., J. G. Gray, assignee for 
Queen & Co.; John McCullough. Merchant & Co., 
McCalvey Elevator Works and others have begun 
equity proceedings against J. Franklin Stevens, 
assignee of the La Roche Electric Works, asking the 
Court to discharge the respondent as assignee ; that 
other appraisers be appointed who shall not be officers 
of the assigned estate, and that an accounting be 
made of all the property belonging to the assigned 
estate. 

The bill sets forth among other serious charges that 
on July 15, 1895, the Ideal Electrical Company was 
incorporated by James Collins Jones, who is attorney 
for the La Roche Electric Works and also for F. A. 
La Roche & Co.; J. Franklin Stevens, assignee for 
the La Roche Electric Company, and George F. 
Louty, who is at present and who has been since the 
assignment in charge of La Roche & Co., doing busi- 
ness in the building of the assigned estate ; George 
‘A. Colgate. of the firm of George A. Colgate Co., 
of New York City, which represents the Keystone 
Electrical Instrument Company, and James D. Me- 
Intosh and William G. Toylis. and that this last 
named company is at present occupying the building 
of the assigned estate without charges for rent or uses 
of machinery, and the creditors’ rights and privileges 
are displaced ; also that it is the full intention of the 
assignee to sell all the property and assets of the 
assigned estate at the appraised value or less to the 
Ideal Electrical Company, in which he holds a great 
financial interest, thus involving an enormous loss to 
the creditors individually as well as to the assigned 
estate generally. 

The complainants state that an inventoried value 
of the property of the assigned (State as filed and 
stated by the assignee is $147,236.85 and the value of 
the property as appraised by the assignee and by the 
appraiser appointed by the Court is $25,711.10. 


The Welsbach Light Company. 


Edward C. Lee, treasurer of the Welsbach Light Com- 
pany of Philadelphia, tells the Boston News Burcan that the 
company is now paying dividends at the rate of O per 
cent. per annum, and iscarning a very satisfactory surplus 
above that. 

The output of the company at the present time is at the 
rate of 2,500,000 lights annually, but the manufacturing 
facilities of the company have been enlarged to an annual 
capacity of 5,000,000 lights. 

The Welsbach Light Company was a consolidation of 
three companies, and the capitalization was scaled from 
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$19,000,000 to $525,125, divided into 105,025 shares, par 865. Of 
this capital $515,806 has been issued. It is now proposed to 
increase the capitalization to $10,000,000, par 3100. 

The company's dividend record is as follows: 
June, 1896 (first dividend) ...........e06 2 per cent. $10,316 


June, 181. We 632 
September, 1d llꝶl . re cee eens 4 bi 20,682 
December, 181 N s 41,264 
March, 1895 e 51.580 
July, Icra aesae neirens ons 20 85 108,161 
September, 189ũ79·973vrQjĩl( II 20 se 103,161 
otal oee wes) Sis cee ee Seas E ENEAS 350, 


The stock of the company is now quoted at 92; it sold as 
low as39 in March of this year. 


An Electrical Headquarters. 


A movement is on foot to arrange for an electrical 
headquarters at the New Manhattan Athletic Club in 
this city. At the formal fall opening of the club on 
Monday evening, Sept. 23, quite a number of elec- 
trical men were present and the idea met with gen- 
eral approval. The dues of the club are $36 per 
annum, or for non-resident members 818. The club- 
house, as is well known, is one of the finest in the 
country. The scheme would have many advantages 
over any attempt to run a distinctly electrical club. 
Among those who were present at the opening meet- 
ing referred to were the following : 

Fred’k A. Scheffler, Jas. B. Olson, G. A. Prender- 
gast, Edgar A. Dunham, F. W. Harrington, W. J. 


Morrison, David Chalmers, Elmer P. Morris, Frank 
B. Rae, Harry Alexander, S. Davis, R. A. Stacpoole, 
Geo. F. Porter, E. F. Peck, John F. Outwater, S. A. 
Douglas, A. Alexander, C. E. Nooney, Clarence 
Kelley, W. Sharland, J. H. Sharland, E. A. Record, 
A. C. Shaw, B. E. Greene, Joseph Crowell. 


To Reorganize the Detroit Electrical Works. 


A new reorganization committee has been appointed for 
the above company, and L. Warfleld and W. A. Jackson, 
trustees, have issued a circular to certificate holders, 
presenting the following statement of assets and liabili- 
ties: 


Assets. 
Plant, including machinery, drawings, patterns, and 

LUTEA ee CEE OR eee re me E a $95,232 
Material in atokkkka˖˖˖dsssͤsssss d òõ 17.58 
Cash on hand .. ... .... Gi ee Meee Rew Bas 175 
Current accounts and notes ce ween cee 10,049 
Stocks and bonds, par valuer 5 70,800 
Suspense account «ow... cee ct ree wee ee reees 2,009 
ACCOUNTS and noten 20, 


Total, occ caae seed aes cee 


Accounts and notes payable... sses.. ce wee ene 8.998 
Four notes Atlanta City Street Railway Cod.. . q 17,499 


Interest and fees to August 317...8 0.0... 0. cece cece eee 1,424 
Electric Supply Co.: 111. i E Re 4,471 
Buffalo Forge Co. (heater contract not filled) .. 3, 600 


* Contingent liabilities to Hugh McMillan. 
f Disputed liabilities in suit. 


In addition to the above assets there are suits growing 
out of unfilled contracts in which is claimed $60,975, and 
suits against W. A. Boland and F. A. Barnaby for $750,000 
damages, and $593 accounts yarnisheed at time of mort- 


gage. 
Horn & Brannen Manufacturing Co. Burned Out. 


The extensive gas and electrical fixture manu- 
factory of the Horn & Brannen Company, Phila- 
delphia, one of the largest in the country, was almost 
totally destroyed by fire on Wednesday night, Oct. 2, 
causing a loss estimated at between $130,000 and 
$140,000. The fire originated in the basement at the 
foot of an elevator shaft running through the build- 


ing. Fourteen men and two women were working in 
the building when the fire broke out, but all escaped 
safely. Insurance almost covers the loss, the closest 
estimate being that it amounts to $110,000, distribu- 
ted between thirty or forty companies. Two hundred 
hands will be temporarily thrown out of work, but 
only for a short time, it being the expressed intention 
of the firm to rebuild immediately. 


Municipal Lighting. 

The question of municipal control of electric light- 
ing plants will, no doubt, receive considerable atten- 
tion at the next meeting of the American Society of 
Municipal Improvements, to be held in Chicago next 
year. At the last annual meeting, held last month in 
Cincinnati, the number of standing committees of the 
Society was increased, among the additions being a 
Committee on Electric Lighting. J. A. Cabot, city 
electrician of Cincinnati, was made chairman of the 
committee. His associates are Harold P. Brown, 
Newark, N. J., and F. W. Cappellen, Minneapolis, 
Minn. 


Vol. 1x., No. 13 


LEGAL NOTES. 


A bill for a receiver and for the foreclosure of a 
mortgage against the Ottawa, Ill., Electric Railread 
has been filed by the Mercantile Trust Company of 
New York. The mortgage was given to secure 875. 
000 worth of bonds issued July, 1X89. The court is 
asked to decree that the local creditors who hate 
attached rolling stock and buildings on claims te 
compelled to stand aside in favor of the mortgagor, as 
the mortgage was recorded long before the road 
became indebted to others. 


The General Electric Company has filed a bill in 
the United States Circuit Court for the District of 
South Carolina against all of the stockholders of the 


Charleston Light and Power Company. This pro- 
ceeding aims to enforce the 5 per cent. liability. 
which under the laws of the State can be collected 
from the stockholders of an insolvent corporation. iA 
receiver has been appointed for the company on sn 
action brought by the Atlantic Trust Company at 
New York. ) 


In the United States Circuit Court at Hartford. 
Judge Shipman has passed a final decree in the care 


of the Edison Electric Light Company against the 
Bryant Electric Company in a suit on infringement 
of an electrical patent. The Judge grants an injune- 
tion and an accounting. 


Judge Townsend, in the United States Distrei 
Court at New Haven, on the Ist inst., in the suit of 
the Westinghouse Company and Nikola Tesla agains 
the Thomson-Houston Electric Company, granted an 
extension of time of forty days to the defendante. 
whose counsel claimed that they did not have time 
enough to prepare their case. The parties in the suit 
have been engaged in taking evidence for about a 
year, and the time of the defendants for this work 
expired October 7. 


PERSONAL. 


Mr. W. B. Vanzwoll has taken an active interest in the 
Sunbeam Incandescent Lamp Company, Chicago, and bhes 


been elected secretary. Mr. F.S. Terry, who formerty beld 
‘that office, has been made vice-president. 


What is Going on in the Eleotrieal World. 


Bronson, Mioh.— At the recent special election tb 
people voted three to one in favor of having electry 


lights. 


Clay City, Ind.—A fire here has destroyed the power 
house of the Clay City Electric Light Company; the ma- 
chinery was ruined. 


Montolair, N. J.— The Montclair Electric Light am: 
Power Company has applied fora franchise to supply 
electric lights in Montclair. 


Santa Barbara, Cal.—The Santa Barhara Consolidated 
Electric Company has been awarded the elcetric stres: 
railway franchise lately advertised for sale. 


Bordentown, N. J.—The Bordentown Electric Light 
and Motor Company has been granted a franchiæ for 
the erection of an electric light plant in this city. 


Dublin, Ga.—The aldermen have employed B. M 
Hall, C. E., to make a survey and furnish estimates of 
the cost of providing this town with electric lights and 
waterworks. 


Catskill, N. Y.—An clectric road will be built frer: 
Catskill to Windham by a company incorporated under 
the title of the Catskill, Cairo and Windham Street Rai- 
way Company. 


Jacksonville, Fla.—There is talk here of building aa 
electrie road to Panama Park to accommedote visitors te 
the grounds which the Jacksonville wheelmen intend t. 
lay out there. 


Harrison, Mioh.—The township board has granted a 
franchise to John P. Martz to run an eleet rie nad from 
the foot of the Lakeside boulevard to the North Err 
line on the lake shore. 


Omaha, Neb.—The city electrician has been directed 
to prepare plans and estimates for an eleetric plant to 
light the city hall, run its elevators and light the publ 
library and an engine house. 


Williamsport, Pa.— The trolley line between Sunbury 
and Selinsgrove has reached a point where it ix likeiy 
to become a reality. The company is making an efen 
to secure the right of way. 


Oil City, Pa.—A charter has been granted to the ( 
City Station Railroad Company, John B. Smithmas 
president, and it is contemplated to build an electric lin 
between Oil City and Franklin. 

Hoboken, N. J.—One of the flywheels in the Huden 
Electric Light Company's building burst early on tur- 
day morning, killing the engineer in charge, Cari Ander- 
son, and severely hurting two others. 


Seneca Falls, N. Y.—H. D. Lynne. of Geneva ha- 
been awarded the contract for the construction work eu 
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the new electric road from Seneca Falls to Geneva. Mr. 
Lyune is one of the projectors of the road. 


Beatrice, Neb.—The clerk of the council has been in- 
structed to advertise for bids for supplying the city with 
the same number of electric lights now in use, the old 
contract having expired some time ago. 


Pasadena, Cal.—An ordinance is to be prepared for 
the 8 80 council granting a franchise to Prof. T. S. C. 
Lowe for an electric railway connecting the Southern 
Pacific road with the Mount Lowe electric railroad. 


Frederiok, Md.—The board of aldermen has granted 
the Frederick and Middletown Railway Company a 
franchise to lay its railroad tracks, erect trolley poles 
and hang wires through the various streets of this city. 


Detroit, Mich.—Detrvit’s new municipal lighting 
plant is now in operation, and for the first time in its 
history the city is in full control of its lighting system. 
There are about 1,500 electric lamps in place throughout 
the city. 


Woonsocket, R. I.—The Woonsocket Electric Ma- 
chine and Power Company has given up its franchise for 
lighting the town of Blackstone, and the authorities of 
that town have advertised for bids for an electric light- 
ing service. 


Glenolden, Pa.—The police and light committee and 
the highway committee of Glenolden borough council, 
after considering the question of lighting the borough, 
decided to have 50 electric lights of 25 c. P. placed at se- 
lected points. - 


New Orleans.—The Orleans Street Railway is being 
converted into an electric system.—The Traction Com- 
pany has contracted with the J. G. Brill Company of 
Philadelphia for forty-five 22-fuot cars, some of which 
have arrived. 


San Jose, Cal.—The committee appointed by the 
board of trade to look into the proposition made by J. 
F. Pfetch and L. M. Hale to build an electric road from 
this city to Saratoga has reported in favor of indorsing 
the project. 


8t. Joseph, Mo.—The St. Joseph Traction and Light- 
ing Company has sold its property and the company will 
be reorganized with an increased capital stock. The 
electric railway will be improved and extended, for 
which $500,000 in bonds will be issued. 


Erie, Pa.— The charter and right of way have been 
secured for the proposed electric railway between North- 
east and this city. The capital stock of the company is 
$250,000, and the road will be sixteen miles long, with 
branches running to a number of summer resorts. 


Hagerstown, Md.—FE. R. Sponseller, of Harrisburg, Pa., 
and Capt. Seidell, a wealthy Pennsylvania iron manu- 
facturer, are applicants for a franchise for an electric 
railway in this city. Mr. Sponseller says if a franchise 
is granted to them they will commence building the 
road this fall. 


Saginaw, Mich.—The township board has granted a 
30-year franchise to the Saginaw Street Railway Com- 

ny.—Besides three projects to build electric railways 
etken Saginaw and Bay City, there is another one in 
view looking to the construction of a line to Bridgeport, 
six miles out from Saginaw. 


Oshkosh, Wis.—It is authoritatively stated that work 
on the Interurban Electric Railway will begin ina few 
days. The line will be built by the Central Wisconsin 
Electric Railway Company; it will run from Oshkosh to 
Kaukauna, through the cities of Neenah, Appleton and 
Menasha, a total distance of 26 miles. 


Atlanta, Ga.—The Electricity Building is one of the 
most admired on the grounds of the Exposition, 
but the exhibits within do not come up to expectation, 
‘hiefly owing to delay in sending or locating them. The 
General Electric Company occupies the center of the 
huilding and its exhibit is complete and attractive. 


Tonawanda, N. Y.—Ground has been broken here for 
‘he promised experiments in propelling canal boats by 
lectricity, which for some reason unknown did not 
materialize on the 25th of September, the date set for 
he test. Frank W. Hawley announces that the experi- 
nents will certainly take place as soon as the arrange- 
nents are completed. ä 


St. Louis. —Some St. Louis County capitalists are 
alking of constructing a freight and passenger electric 
ine from the intersection of Longborough avenue and 
sravoir road to Morse’s Mill, in Jefferson County, a dis- 
ance of 35 miles. This would drain a rich farming 
‘ountry Which annually transports 50,000 tons of pro- 
luce, ete., to St. Louis by wagon. 


New York.—The sale of the People’s Traction Com- 
vany’s franchise, which was postponed from the date set 
t first, will take place to-day (oth). The North New 
rork Traction Company, it is said, proposes to bid 
gainst the People’s for the franchise, which covers a 
amber of streets and avenues in the northern suburbs, 
ast of the Harlem river. 


Seattle, Wash.—The board of works has published a 
all for bids for furnishing street lights for 1896, accord- 
ag to the plans under which the present contracts were 
nade. Bids will be received up to 2 o'clock, October 
1.—By mutual consent the consolidation of the Union 
Jeet ric Company and the Seattle Gas and Electrie Light 
‘ompany has been dissolved. 


Greensburg, Pa.—The Greensburg and Pittsburg 
Slectric Street Railroad Company has finally decided to 
lose the deal for the Greensburg and Hempfield electric 
ne. Judge Saddler, of Carlisle, the president of the 
‘rreensburg and Pittsburg Company, has agreed to take 
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the road. The road between Greensburg and Jeannette 
will, it is said, be in operation within thirty days. 


Rushville, Ind.—The city council has decided tu ac- 
cept the proposition of the Howe Pump and Engine 
Company of Indianapolis to construct waterworks and 
electric light plants in this city. The proposition is to 
put in a water and light plant for $85,000 on a twenty- 
year franchise. The Howe Company is to purchase the 
present electric light plant of the city and run it in con- 
nection with the one it is to build. 


Knoxville, Tenn.—The old Electric Light Company 
has been granted a ten-years’ franchise for lighting the 
city at $80 per light.—There is a lively fight in progress 
between the Knoxville Electric Street Railway Company 
and the Citizens’ Railway Company about laying tracks 
to the appruaches of the bridges and on Central avenue. 
The council granted the right of way to the latter com- 
pany, but the other company claims to have a prior 
right. 


Allegan, Mich.—<A deal by which Allegan will be con- 
nected with Saugatuck and Holland by an electric rail- 
road has been nearly consummated. The name of the 
proposed road is to be the Holland, Saugatuck & South- 
eastern, and F. A. Makin, of Benton Harbor, is the gen- 
eral manager. Besides running the cars, the company 
pro to string wires and furnish the city with elec- 
tricity for lighting purposes. 


Plattsburgh, N. Y.—The interests of Messrs. Myers, 
Kellogg and the Inman estate in the Plattsburgh Light, 
Heat and Power Company, have been purchased by New 
York parties. Messrs. Myers, Kellogg and Inman are 
succeeded on the board of directors by H. G. Runkle, of 
New York, and H. E. Barnard and A. E. Reynolds of 
Plattsburgh. H. M. Pierson and George M. Cole are 
the other members of the board as now constituted. 


Syracuse, N. Y.—Some Philadelphia capitalists have 
a scheme in view that arouses much local interest. It is 
proposed to form a stock company to purchase Pleasant 
Beach on Onondaga lake and make it an attractive 
pleasure resort. An electric railway from this city to 
the beach is included in the plan. Mr. Daly of the 
Electrical Amusement Company of Philadelphia has 
been looking over the ground, and has expressed a very 
favorable opinion of the project. 


Montreal, Can.—The eleventh annual report of the 
Royal Electric Company shows that the net gain on the 
fifteen months’ operations was $106,209.14, out of which 
five quarterly dividends of 2 per cent. each, amounting 
to $99,900.10, have been declared, the remainder going 
to swell the balance of $808,758.98. The lights on the 
direct current are system have been increased from 1,617 
to 1,666; the lights on the alternating current incandes- 
cent system from 40,013 to 53,977, and the motors from 
347 to 688 H. P. 


Troy, N. Y.—The new electric railway between this 
city and Averill Park has been successfully operated as 
far as West Sandlake. The track is nearly completed to 
Averill Park. The new power station of the road is ad- 
mirably constructed, and the apparatus is of the most 
modern design. The plant comprises three upright boil- 
ers of 150 horse-power each and two Westinghouse com- 
pound condensing engines of 225 horse-power each, con- 
nected directly with the generators, which are of the 
Westinghouse pattern. 


Osawatomie, Kan.—Scaled proposals will be received 
by the board of trustees of the State charitable institu- 
tions until 3 o'clock P. M. on Monday, October 14, 1896, 
at the insane asylum in Osawatomie, for the construction 
of an electrie light plant for that institution. Separate 
proposals will be received for engines, for dynamos and 
for counter shaft, or proposals will be received for these 
three parts complete and in place. Separate proposals 
will also be received for wiring the buildings complete, 
and also for the construction of a power house, 


Bingham, Utah.—O. B. Hardy and W. J. Moorhead 
have asked the county court for a franchise to build and 
operate an electric plant for furnishing light and heat 
and maintaining and operating clectric railroads in the 
West Mountain district, with headquarters at Bingham. 
Another purpose is toerect an electrical plant for the 
precipitation of the copper that is known to exist in the 
waters of certain springs situated just above this town 
in the main canyon. The two men agree to light the 
jail at Bingham during the life of the franchise, free of 
cost to Salt Lake County. The application was referred 
to the county attorney. 


Hopedale, Mass.—It is reported that the Hopedale 
Electric Company has been communicating with the big 
Philadelphia storage battery syndicate in reference to a 
union with the latter concern. The Hopedale Electric 
Company was incorporated in 1892 with a cap tal stock 
of $5,000,000, for the manufacture and equipment of cars 
on the Stevens storage battery patents, the company 
had cars in operation by this system on the Milford and 
Hopedale line when the Brush Company began a suit 
for infringement and enjoined the company from using 
the battery. The suit, begun nearly two years ago, has 
not been terminated. 


Philadelphia.—The Union Traction Company has 
formally assumed control of every street railway line in 
the city with the exception of the Hestonville, thus 
completing the scheme of consolidation and putting an 
end to the many recent reports throwing doubt on the 
stability of the deal.— The directors of the Electric Stor- 
age Battery Company have elected five new dircectors— 
Clement A. Griscom, Rudolph Ellis, William D. Wind- 
sor and Joseph F. Sinnott, of this city, and Edward 
Tuck, of New York. Three more directors are still to 
be elected, all of Whom will come from New York. The 
board will then consist of fourteen member instead of 
seven. 
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Bos ton.— The Railroad Commissioners have given the 
Lowell and Suburban Street Railway Company authority 
to issue $176,500 for payment of the floating debt and 
$63,500 for the purchase of a pleasure park, and specify 
that the new stock must be sold at not less than $115 
per share, which will give the company $202,975 for the 
floating debt and $73,025 for a park, making a total of 
$276,000 received on a sale of but $240,000 worth of stock 
at par value. The company some time ago asked for 
authority to issue $400,000 new stock, of which $300,000 
was to be used to pay the floating indebtedness caused 
by changiug the motive power from horse to electric 
power, the remaining $100,000 to be for the purchase of 
a pleasure park. 


Milwaukee, Wis.— The Wisconsin says: An 
electric trolley line offering quick service and cheap 
transportation from Chicago to the lake region north is 
what is pronose by the Chicago and Wisconsin Inland 
Lakes ilroad Company, which has just been incor- 
porated by Chicago capitalists under the laws of Wiscon- 
sin. The route of the projected line is not as yet specifi- 
cally laid down, but it is proposed to run from a central 
point in Chicago to Madison, with branch lines to all 
the intermediate lake resorts. If found advisable a line 
will be run also to Milwaukee, and the entire system 
further extended. The incorporators and directors of 
the road are A. E. Case, Frank Boden, S. Marcus Roths- 
child, A. J. Toolen and G. D.. Green. A. E. Case is also 
attorney for the road. The company is capitalized for 
$10,000,000.” 


Waukegan, Wis.—Construction work on the long- 

roposed electric railroad line between Chicago and 
Milwaukee has been begun at Waukegan, and nearly 
one-half of the road will be completed, it is said, by next 
summer.—The city council has granted an amended or- 
dinance tu the Bluff City Electric Street Railway Com- 
pany, with the right to lay its tracks on five miles of 
streets. This company has also applied for franchises 
which will give it the right to extend the line to South 
Evanston. The plan of the company is to build a line 
from Waukegan to Evanston. The distance is twenty 
miles. The line passes through Lake Bluff, Lake For- 
est, Fort Sheridan, Highwood, Highland Park, Glencoe, 
Winnetka, Wilmette and North Evanston, and will ter- 
minate, if the council allows, at Davis street in Evans- 
ton. A franchise will have to be obtained in each one 
of these towns and villages, and besides one of the grants 
will have to come from a board of county commissioners. 
It is intended if the franchises are granted to change the 
name of the company to the Bluff City Interurban Elec- 
tric Company and place its capital at $590,000. 


Niagara Falls.—A party of directors of the United 
Tramways Company of Dublin, Ireland, have been re- 
cently visiting here. They have come to this country 
to inspect the various systems of electric railways in the 
United States and Canada, with a view to introducing 
the best one on their tramways, which cover the city of 
Dublin and its vicinity. In the party are William Carte 
chairman of the board; John R. Wigham, president of 
the Dublin Chamber of Commerce; William Murphy, a 

rominent politician and director of the ‘‘ Freeman’s 

oural,” and William Anderson, secretary and man- 
ager of the company.—Capt. A. E. Hunt, president of 
the Pittsburg Reduction Company, says that his com- 
pany will take from the Niagara Falls Hydraulic Com- 
pany an additional 4,500 horse-power, to be delivered off 
the shafts of the turbines of the Canal Company. The 
turbines are to be below the cliff, and the power house 
which will also be beneath the bank, at the waters 
edge, will have six dynamos of 750 horse-power each. 
The dynamos are being constructed by the Westinghouse 
Electric and Manufacturing Company of Pittsburg. 
Above the bank will be the building for the manufac- 
ture of aluminum.—The officials of the Cataract Con- 
struction Company held a meeting here on Monday of 
last week, and among other things took up for consid- 
eration the Buffalo franchise. Several clauses in the 
document did not meet the approval of the officials, who 
decided to accept the franchise if the alterations they 
submitted were made by the authorities of Buffalo. 


COMMERCIAL PARAGRAPHS. 


The contract for a 15-ton electric crane, which will tra- 
verse the entire length of the main building of the new 
lant of the Franklin Steel Casting Company, Franklin 
is but one of the number recently closed by the Morgan 
Engineering Company, Alliance, O. 


Those who receive from the Forest City Electric Works, 
Cleveland, O., the novel reminders they are sending to the 
trade, will be certain to“ bear in mind“ the many good 
points possessed by the Roll Drop Commutator Bars. 

The Proctor-Raymond Company, of Buffalo, N. Y.. has 
purchased the business, machinery and stock of the Proc- 
tor-Raymond Electric Company, formerly of Rochester, 
N. Y., and will continue the manufacture of the specialties 
put on the market by the latter concern. 


Joseph Lee, general electric millwright and nt for 
standard motors and dynaimos, has removed his office and 
factory from Brooklyn to 2, 4and 6 Reade street, New York. 


C. 8. Van Nuis, of Ajax Switch fame, 136 Liberty street, 
New York, is soon to place a new low potential direct cur- 
rent are lamp onthe market. 


The Emerson Electric Manufacturing Company, St. 
Louis, Mo., have issued a very complete catalogue of the 
many specialties they are now manufacturing. 

The Standard Underground Cable Company has secured 
the contract for furnishing underground cables for the 


* 


telegraph department of the city of Buffalo, N. Y. 


After a competitive test, conducted under severe con 
tions by the United Electric Light and Power Company 
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New York, a contract was awarded this week to the 
Fieming-Spence Electric Company, 654 Hudson street, New 
York, for a large number of their new type alternating cur- 
rent arc lamps. 


Imperial Incandescent Lamps. 


In their forthcoming catalogue of incandescent lamps the 
Bryan-Marsh Company will publish the accompanying 
table, which is a tabulation by them showing the range of 
efficiencies in which the Imperial Incandescent mp 
is made. By reference to the table it will be seen that one- 
watt lamps are now made. ranging from 3 to 10C. P. and 
from 3 to 16 volts. These very high efficiency lamps are 
employed by the Electric Storage Battery Company to a 
considerable exteut, as well as for bicycle lamps, train 
lighting, etc., being used for the latter purpose at an eff- 
ciency of two watts per candle. 

According to this table sixteen candle power lamps are 
now furnished of an efficiency of 2.5 watts per candle at 
commercial voltages ranging from 50 to 125. The Bryan- 
Marsh Company state that many such lamps are now being 
used by several large central stations: 


— 1 | 
Normal | 1 Watt. | 2 Watt. 2% Watt's Watt. 3½ Watt 4 Watt. 
Candle — — 


Power. Volts. | Volts.| Volts. | Volts. | Volts Volts. 
Y re ere . . ꝗ . 3— 6| 3— 8| 3—10 
i . . 3— 6 ] 3— 7| 8— 9 8— 10 
2 cette 4— 80 4— 10 4— 12| 5— 12 | 6— 15 
3 3— 4 | 3— 4 3— 8 5— 10] 6— 12 | 8— 15 
5 5— 8 | 6— 10 6— 12 6— 16| 10— 20 | 10—120 
6 6—12 | 6— 14 e 20 8— 30 8— 60 | 8—120 
8 | 8—12 |8— 16 8— 30 | 12— 40| 15—125 | 20—125 
10 10—16 | 10— 30; 10— 35 | 20— 40 30—125 | 40—125 
16 PIER 8— 60 8—125 | 20—125 30—125 | 410—250 
20 a 15— 60 20— 75 | 30—125 40—250 | 50—250 
25 25— 75 40—125 | 40—125 40—250 | 40—125 
32 30— 75 30— 85 | 40—125 40—250 | 40—125 
50 $ 40—100! 40—110 | 10—125 40—125 | 40—125 
75 > 40—110 40—120 | 40—125 40—125 | 40—125 
100 40—125| 40—125 | 40—125 s Eeki 
150 8 50—125 50—125 | 50—125 coe 
200 50—125 50—125 | 350—125 Cea ee 


BUSINESS HINTS. 


[The following summary is prepared weekly for ELEc- 
TRICITY for the information of advertisers and readers who 
are dealers in apparatus and articles required in the elec- 
trical equipment of public and private buildings.] 

Billings, Mont.—It is proposed to erect a brick opera 


house on Montana ave. 

Brooklyn, N. Y.—M. Mulvihill will erect 2 four story 
double apartment houses, northeast cor. of Lexington and 
Tompkins ave....S. F. Buckhout will build 3 four stor 
double apartment houses on east side of Franklin ave.,sout 
of Javast. .. Postmaster Sullivan contemplates the erec- 
tion of a handsome residence in the 29th ward. 


Buffalo, N. Y.—The owners of the new Guarantee Build- 
ing, which is under construction at Pearl and Church sts., 
contemplate putting up a new hotel aud theater in 
the vicinity of Pearl and Franklin sts. .. The office 
building to be erected by the Ellicott Square Company 
will have 1 freight and 15 passenger elevators and the elec- 
tric light plant will consist of four dynamos and 7,000 lights 
each of 16c. P. 

Cleveland, O.—Auld & Conger will erect a six story steel 
building on Prospect st. at once. 

Dover, Del.—It is probable that an opera house will be 
erected in a short time by Harry A. Richardson. 

Flatbush (Brooklyn), N. Y.—The buildings to be erected 
at the Flatbush Asylum are to be lighted by electricity. 


Helena, Mont.—The site has been selected for the State 
building. The building will have complete heating, ventil- 
lating and lighting apparatus and an elevator connecting 
all the floors. 

Hoboken, N. J.—L. Beyer, of Hoboken, has prepared 
plans for the Public Library building which have been 
accepted by the Library Commission ; the structure will be 
three stories and basement; specifications include steam- 
heating plant, electric wiring and fixtures, ete. 

Kingston, N. Y.—Adolph Richler, proprietor of Hotel 
Richler, will erect a hotel northeast cor. of Broadway and 
Dederick st., which will be lighted by gas and electricity. 

Minneapolis, Minn.—Minneapolis Chamber of Commerce 
will be rebuilt and enlarged, to cost $130,000. 

New Haven, Conn.—Police Commissioner Roosevelt, of 
New York City, will build a summer residence near Green 
Farms, to cost $200,000. 

New York City.—Architect John R. Thomas, 160 Broad- 
way, is preparing plans for an eighteen morn fire-proof 
building to be erected on the old Clearing House site, 
northwest cor. of Nassau and Pine sts., on property recently 

urchased from the Clearing House Association by 

nald Mackay .. Schenk & Schlichts will erect a six 
story factory, from plans prepara by John P. Voelker, at 
22-23 Jones st., which will be heated by steam and lighted 
by electricity .. Blake & Massey, 30 West 132d st., will 
erect a five story flat on south side of 38th st., west of 
Amsterdam ave.; Architects Webster & Thompson, 215 West 
125th st.; also 4 five story brick flats, on south side of 88th 
st., west of Amsterdam ave.; same architects Frederick 
Haas, 307 West 38th st., will erect a seven story flat on 
northwest cor. of West End aye. and Ist st.; Architect 
W. O. Tait, 65 Fifth ave... Catherine Aste will erect a five 
story flat at 220 and 222 Sullivan st.; Architect Henry Gil- 
vany, 1 Broadway ...Spencer Aldrich, 107 East 31th st., 
will build a four story and basement brick dwelling on 
northeast cor. of West End ave. and 72d st.; Architect G. A. 
Schlessinger, 128 Broadway... Ella A. Guthrie, 51 Park 
ave., will erect 5 brick dwellings at 22 Park ave.; Archi- 
tects McKim, Mead & White, 160 5th ave. ' 

Philadelphia, Pa.—Estimates are being received by 
Charles Anchter for the erection of the new hall for the 
Labor Lyceum, to be built at 2d and Cambria sts.. to con- 
tain a gymnasium and other improvements exsential.... 
Plans are nearly completed for the Surgical Amphitheater 
to be erected by the Medieo-Chirurgical College and Ilos- 
pital; the structure will cost about $100,000. 

Providence, R. I.—The excavation for the foundation of 
a hotel has been commenced on Thames st. by Contractor 
Eugene Leclair; the structure will be four stories, 200 x 40, 
and contain modern improvements, 


INCORPORATIONS. 


The Chamberlain Electric Lighting Com „ C 
‘company, Cham- 
Perle, o 5 5 lig t reared Capital 
stoc „500. moters: C. D. rie . L. Mont 
ery, G. W. Pitts, Chamberlain. N 


The Archbald Electric Street Railway C 
: y Company, Arch- 
bald, Pa.—to build a street railway in Archbald. Capital 
one ; ; Promoters: James Kane, Winton, Pa.; 
w. Munley, Michael J. Moran, Archbald. 


The Des Moines Heating Com 
to purchase, build, maintain an 
cal plants. Capital stock, $100,000. 
Turner, 1. S. Polk, G. B. Hipper. 


The Electric Are Light Company, New York City—to 
deal in electrical appliances. Capital stock, $100,000. Pro- 
City. : Lionel Sutro, L. R. Marks, H. C. Skelly, New York 


The Citizens’ Light, Heat and Power Company, Colum- 
bus, Ohio—to establish and maintain an electric plant and 
furnish electricity to the public. Capital stock, $200,000. 
Promoters: Chas. S. Knight, Thos. Cooper, David C. Beggs, 
Ronald T. McDonald, Ralph R. Rickly. 


The Vandergrift Water Company, Vandergrift, Pa.—to 
operate an electric light plant. Capital stock, $1,000. Pro- 
moters: S. H. Vandergrift, Geo. Mercer, Jr., Vergy! 
Preston, Pittsburg, Pa. 


The Croton Valley Electric Railway Company—to con- 
struct @ narrow gauge strect surface railroad, about four 
miles long, fromthe New York Central Depot in Croton-on- 
Hudson to the new Cornell Dam. Capital stock, $10,000. 
Directors: Charles E. Grattan, Edward White, Robert B. 
Wright, and others of Croton-on-Hudson. 


The Marine Electric Propeller Company, Minneapolis— 
to manufacture electric boat propellers. Capital stock, 


The Troy, Tippecanoe & Dayton Railway Company to 
build and operate an electric Y way between Troy, Shio, 
and Dayton, by way of Tippecanoe, taking the most prac- 
tical route. Incorporators: Theodore Sullivan, George 8. 

ng, Geo. W. Scott, J. F. Knopp, Philip J. Gates, W. R. 
Thompson, F. M. Sterritt and W. II. Weekley. Messrs. 
Knopp, tes, Thompson, Long, Sullivan and Scott 
70 residents of Marion County, Ohio, While Weekley lives 
05 Dayton. Mr. Sterritt isa brother of Dr. J. A. Sterritt, 
ormerly Representative from Marion County. 


ny, Des Moines, lowa— 
operate steam and electri- 
Promoters: M. P. 


The Wetheredville, Franklintown & Edmondson Avenue 
Electric Railway Company has filed articles of incorpora- 
tion in the clerk's office at Towson, Md. The capital stock 
is $25,000. Incorporators: William Ferguson, Joseph 
Henry Judik, Charles W. Dorsey, Dr. Joseph C. Monmo- 


nier and Levi Z. Conden. 


The Central New York Light and Power Company—to 
supply electricity in Oneida and Canajoharie and in places 
within five miles of these villages. Capital stock, $100,000. 
Directors: H. Walter Webb and Wm. H. Gelshennen, of 
New York City; Wm. J. Arkell, of Canajoharie, Judson M. 
poner of Oneida, and Alden M. Young, of Waterbury, 

n. 


The Irondequoit & Lake Shore Electric Railroad Com- 
pany—to construct a street surface road from Forest Lawn, 
in the town of Webster, Monroe County, N. Y., to a point 
near the intersection of the shore of Lake Ontario with the 
easterly bank of the Genesee River in the town of Ironde- 

uoit. ` Capital stock, $100,000. Directors: A, J, Johnson 

oseph C. Tone, Joseph A. Johnson, Frank W. Elwood an 
Edward S. Ellwanger, of Rochester; E. O. McNair and 
David W. McNair, of Warsaw, N. Y. 


„Articles of association have been signed for the forma- 
tion of a new electric street railway company in Dedham, 
to be known as the Norfolk Central Street Railway. The 
line is to be ten miles long and of standard gauge. The 
board of directors is composed of Hon. R. Bullard, Thomas 
T. Robinson, Dr. John W. Chase, Henry C. Delano, Ferdi- 
nand F. Favor, all of Dedham, Mass.; Francis Doane, of 
Norwood, and A. R. Whittier, of Boston. 


The Monroe Electrice Railroad Company, of Monroe, 
Mich.—to build a street railway from the casteru to the 
western city limits of Monroe, with a view of extending it 
to Dundee. Capital stock, 0,000. Incorporators : F. C. 
Rauch, A. B. Bragdon, F. G. Strong, Fred. H. Humphrey 
and W. H. Cowles, of Monroe; George M. Jewett, of New 
York; George M. Stearns, of Chelsea, Mass., and L. E. 
Walkins, of Boston. The following officers were agreed 
upon: President and manager, W. H. Cowles; secretary, 
F. G. Strong; treasurer, L. E. Walkins. 


The Chicago Electric Street Railway Company, Chicago, 
Ill.—to construct, equip and operate street railroads and 
subways in the City of Chicago. Capital stock, $5,000,000. 
8 Sherman D. Parnia, John Parrott, O. W. 

rson. 


The Merced Falls -Electric Power and Manufacturing 
Company, San Francisco—to furnish electric power for op- 
erating imines, railroads, electric light for cities, towns; 
deal generally in land and water rights, ete. Capital stock, 
21,000,000. Directors: R. H. Duncan, Herman Juan, San 
Francisco; Augustus Laver, Alameda; Basil Owen, Lon- 
don, Eng. 


The Equitable Electric Light Company, of Baltimore 
County, Baltimore, Md.—to supply electric light and 
power. Capital stock, $50,000. Incorporators: Henry A. 
Parr, John Cowan, George R. Webb, J. William Midden- 
dorf and Richard R. Culbreth. 


The Shuttleworth Electric Company, Camden, N. J.—to 
manufacture, lease, buy and operate electrical apparatus, 
motors and other articles, ete., for the utilization of the 
electro-magnetic induction system of propulsion devised 
by the said Stephen C. Shuttleworth and known as the 


Shuttleworth system. Capital stock, $100,000. Promoters: 


Alphus C. Shuttleworth, Hugo M. Quinn, Philip R. Wells, 
Howard A. Engle, W. Howard Holden, Louis F. Brons, 
Frankford, Pu.; John L. Burk, Holly Beach, N. J. 


The Dwyer Motor Company, Portland, Me.—to manufac- 
ture gasoline, petroleum, electric and other motors. Cap- 
ital stock, £100,000. President, George H. Hewitt; treasu- 
rer, Theodore N. Lute, both of Springfield, Mass, 


The Safety Electric Elevator Company, San Francisco, 
Cal.—to construct, build, sell and deal in elevators; manu- 
facture and generate electric power, light and heat; dealin 
patent rights, ete. Capital stock, $100,000, Promoters: 
John W. Gentry, John Cushing. N. W. Spaulding, R. D. 
Hunter, Oakland; Jeffrey Jacob, Fruitvale, Cal. i 


MOONLIGHT SCHEDULE FOR THE UNITED 
STATES. 


(Issued by the Washington Carbon Company.) 


OCTOBER, 1895. 


DATE | LIGHT. | DATE. Exrixc. 
1 1.40 4. X. 1 ö 5.10 a. M. 
2 2.40 2 5.10 
4 No light. | 3 No light. 
5 6 F be 
6 6.00 P, M. 6 7.0 P. M. 
7 6.00 | 7 | 8.10 
8 6.00 8 3.50 
9 6.00 9 9.50 

10 : 6.00 10 10.50 A 
ll 6.00 11 12.00 N 
12 6.00 13 1.00 A. I. 
13 6.00 14 1.10 
11 5.50 15 220 ' 
15 5.50 16 8.50 i 
16 5.50 ö 17 5.30 

17 5.500 18 5.80 
18 5.50 | 19 5.30 $ 
19 5.50 20 5D * 
2 5.50 21 5.30 

21 5.50 22 5. OW 
22 7.00 23 5.80 
23 8.00 | 24 530 
24 9.2 25 530 
25 10.2 | 26 5320 — 
26 11.00 “ 27 5.0 
27 110 B 3.30 
28 LEE OE E s ee 2 „„ 

29 12.30 A. M. 29 | 530 * 
380 1.80 “ 90 | 3.30 
81 2.30 31 320 . 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED OCTOBER 1, 1895. 


ELECTRIC RAILWAYS AND APPLIANCES. 


547,068. Electric-Motor Truck. William G. Gaither aad 
William R. Gaither, Chicago, III. Filed Nov. 10, 1% 

547,077. Electric-Railway Repair-W n. Anthony Iske 
and Albert Iske, Lancaster, Pa. Filed Dec. 18, 1994. 

547,283. Trolley and Trolley-Pole. Wilbur I. Pepper. 
Philadelphia, Pa. Filed . 29, 1894. 

547,302. Electric Motor for Street-Cars. William tine, 
Omaha, Neb. Filed Jan. 11, 18%. 

547,304. Conduit Supply System for Electric Railways 


Geo Tolmie, Carbon, Wyo. Filed July 10, 1904 
547,369. »vice for Controlling Speed of Electric Gn 


James Brady, Brooklyn, N. Y. Filed June 24, 188. 
ELECTRIC LIGHTS AND APPLIANCES. 


547,106. Hanger-Board for Electric Are Lamps. Thomas E 
Adams, Cleveland, O., assignor to the Adams Bagra.) 
Electric Company, same place. Filed July 17, 186. 


547,127. Electric Are Lamp. Johan W. T. Olan, New York 
N. Y. Filed April 8, 188. 
547,246. Mast-Arm for Electric Lamps. John L Drake. 


Providence, R. 1. Filed Feb. 21, 1895. 

547,219. Incandescent 1 Henry Green, Hartford 
Conn., assignor to the Etna Electric Company, ame 
place. Filed Jan. 25, 1895. 


DYNAMO ELECTRIC MACHINERY, ETC. 


346,996. Armature for Electric Motors and Dynamo-E: 
tric Machines. Henry Chitty, London, England. Filed 
July 26, 1892. 

347,043. Rectifier for Electrical Currents. William J. Su] 
Toronto, Canada, assignor to William Burrowes Close. 
same place. Filed Dec. 24, 18%. i 

e Field-Motor. Johannes H. F. G 

erlin, Germany, assignor, by Mesne assignmen 
Siemens & Halske Electric Company of 5 


cago, III. Filed Oct. 10, 1893. 
517,323. Electric Motor. Addison E. Bo Alleghberr. 
and Eremont J. Cleaver, Beltzhoover, Pa Filed Jau 
547,383. Reci rocating Electric Engine. Frank B. Rae. 


Detroit, Mich. Filed May 81, 1892. 
TELEPHONE AND TELEGRAPH APPARATTS. 


547,265. Telephone. Harry T. Johnson, Elizabeth, N. 
Filed June 18, 1894. i á 
547,388. Telephone-Exchange System. Ernest E. Yaxiex 
and Jolm H. Riley, Chicago, III., assignors of one-hal! 
to Le Roy Brown, same 5 Filed Jan. 14, 1395. 
347,405. Telephone-Toll Apparatus. George K. Thompe. 
Malden, Mass., assignor to the American Bell Te 
phone Company of Massachusetts. Filed May n 
MISCELLANEOUS. 


547,031. Contact for Electrically-Propelled Vehicles Emu 
B. W. Reichel, Charlottenburg, Germany, asai bY 
mesne assignments, tothe Siemens & Halske : 

Filed April « 


Company of America, Chicago, III. 

47,034. Electric Vibrator Mechanism. Frank J. Rur 
New York, N. Y., assignor of one-half to Horace . 
same place. Filed April 15, 1895. 

547,035. Electrical Indicating Mechanism. Frank J. Bu» 
sell, New York, N. Y., assignor of one-half to Horace 
See, same place. Filed Apri 15, 1895. 

547,072. Electric Device for Controlling Actions of Mas 
cal Instruments. Frederick W. Hedgeland. Chica 
III., assignor to the W. W. Kimball Company, same 
place. Filed Feb. 23, 1894. 

547,078. Electrical Junction-Box. Warren 8. Johaeos 
Milwaukee, Wis. Filed Jan. 21, 1895. 

547,120. Insulating Compound. Salomon Heimann. Nev 
York, N. Y., assignor of eleven-twenticths to Lp 
Katzenstein, same place. Filed Feb. 28, 1855. 

547,149. Electric Switeh. Norman Marshall. Boston, Mare 
assignor to the Anchor Electric Company, same piace 
Filed June 8, 1895. 

517,215. Portable Electric Drill. John W. Jamison, Vat 
9 and John M. Edmunds, Napa, Cal. Filed Dee. >. 

R94. 

547,230. Automatic Electric Switch. George W. Ruwei! 

Jr., and Alexander V. Officer, Denver, Col. Feu 


March 18, 1895. 


Oct. 9, 1895. 


THE BERLINER PATENTS. 


To the Editor of ELECTRICITY. 

SIR : The queries of your correspondent. and more 
particularly your answers, in your issue of September 
11, relative to the Berliner patent, interested me very 
much. There is hardly a paper devoted to the sub- 
ject of electricity that does not contain an advertise- 
ment worded as follows: ‘‘ The American Bell Tele- 
phone Company.—This company owns Letters Patent 
No. 463,569, granted to Emile Berliner November 17, 
1891, for a combined telegraph and telephone cover- 
ng all forms of microphone transmitters or contact 
elephones.’’ Allow me to take issue with you and 
with the assumption contained in the above copied 
xivertisement. 

There is no disputing that the Bell owns a patent 
on acertain kind of microphone, but I for one will 
not sit quietly by and let a corporation appropriate 
unto themselves that which I believe belongs to the 
public. Hence please allow me to give through the 
columns of your valuable paper the grounds upon 
which I base my denial. 

You say Berliner’s disclaimer is an acknowledg- 
ment by him that a method of which his was rela- 
tively but a species had existed before his inven- 
tion. How does Bell’s genus, viz., the method of 
producing undulations in a continuous voltaic cir- 
cuit by gradually increasing and diminishing the re- 
sistance of the circuit differ from Berliner’s genus, 
viz., the method of producing in a circuit electrical 
undulations similar in form to sound waves by caus- 
ing the sound waves to vary the pressure between 
the electrodes in constant contact? For my part I 

see no difference ; both commence with the words 
‘The method of producing.” Here Berliner adds 
the words in a circuit electrical,“ which are the 
same kind of undulations understood by Bell’s undu- 
lations. Both use the word ' undulations.” Bell 
adds after the word undulations ‘‘in a continuous 
voltaic circuit,“ which can be done only when the 
electrodes are in constant contact. The idea is the 
ame in both. Berliner modifies his undulations by 
“similar in form to sound waves.” Bell’s whole 
patent refers to nothing else but sound-wave undu- 
lations. Both are the same in this respect. Right 
here Berliner still adds by causing the sound waves 
to vary the pressure between the electrodes in con- 
stant contact. He says in his disclaimer, Neither 
do I claim that I am the first who caused electrical 
undulations similar in form to sound waves by vary- 
ing the resistance of an electric circuit in which a 
current was passing,” which throws out the fore part 
of Berliner’s broad claim up to and including the 
words sound waves.“ Now, it remains to be seen 
whether ‘‘ by causing the sound waves to vary the 
pressure between electrodes” was first invented by 
Berliner. I turn to page 540 U.S. Rep., vol. 126, 
and read: Reis discovered how to reproduce musi- 
cal tones.” (Reis died in 1874.) Musical tones are 
sound waves. On page 290 U.S. Rep. are shown 
two diagrams used by the Bell’s attorney and de- 
scribed as follows: 

‘t The transmitter A consists of a hollow box about 
four inches square and deep. The top or cover is 
pierced with a round hole over which is stretched a 
membrane about 1} inches in diameter. To this is 
~emented a strip of flexible platinum foi! (H in the 
liagram). A piece of brass (C, C“ in the diagram), 
shaped like two sides of a right-angled triangle, is 
provided at the angle and at each extremity with a 
little leg made of a small pin of platinum, so that it 
zan stand on the three like a tripod. Two of these 
legs (E, E’ in the diagram ) rest on the frame of the 
instrument, while the third, placed at the angle, 
rests on the spatula-shaped end of the platinum foil, 
H, at the center of the diaphragm. The instrument 
is so Connected with a battery, B, that when at rest 
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the current flows to the foil at G, through the foil H, 
to the platinum leg resting on it at F, through one 
branch C, on the angle piece to its leg at E, which is 
connected with a wire leading back to the battery.” 

Now it is evident to any telephonist that by the 
third platinum leg resting on the foil H the force of 
gravity would make the electrodes to be in constant 
contact. Any vibrations up to vibrations of a cer- 
tain amplitude would impart similar vibrations to 
the platinum leg without breaking the contact. This 
is what Reis succeeded in doing, for he says: The 
consonants are for the most part reproduced pretty 
distinctly, but the vowels as yet not in an equal de- 


gree’? (U.S. Rep. 126, page 42). That is, the vowels 
produced vibrations of too great amplitude for the 
platinum electrodes. And had he the delicate re- 
ceiver of the present day, he could have reproduced 
a conversation carried on in a whisper. The pressure 
was caused by the voice—in other words, sound 
waves. All that was lacking to make this a good 
transmitter was the carbon in the place of the plati- 
num. Without the carbon of Edison, Berliner’s 
transmitter will not transmit any better than a Reis. 
It was not the Berliner that brought the microphone 
up to a commercial success, it was the Edison carbon. 
Blake’s transmitter was modeled after Reis's and not 
after Berliner’s. A 

The Supreme Court says: It is not contended 
that Reis had ever succeeded in actually transmitting 
speech, but only his instrument was capable of it if 
he had known how.“ Again: it was 
not until after Bell’s success that he found out how 
to use a Reis instrument so as to make it transmit 
speech. Bell taught him what to do to accomplish 
that purpose.” (U. S. Rep. 126, pages 542-545. ) 
What did Bell do to make a Reis instrument trans- 
mit speech? It was the invention of the magneto 
receiver, and the introduction of a carbon leg in the 
place of the platinum wire. Speaking against the 
Reis diaphragm in a loud tone would cause a make 
and break contact, so will the same loud sound 
against the Berliner diaphragm break the contact, and 
a very loud sound against a Blake transmitter will 
do the same, thereby making an unintelligible blur- 
ring noise. How many times we hear spoken over 
7 
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B 
the ’phone, ‘You speak too loud; speak lower.” 


This is because the loudness of the voice causes the 
electrodes to make and break contact. Berliner’s is 
not a telephone for the same reason that Reis's is not. 
Now what is left of Berliner’s so-called broad claim, 
not before invented’ Only what is claimed in the 
words ‘as described.’’ which shows a metal ball C 
terminating the screw-threaded rod B. This piece of 
mechanism is truly novel and patentable. | 

You say that Bell’s fourth claim distinctly de- 
scribes a genus method to which Berliner’s is a 
species, and is evidently exactly what Berliner re- 
ferred to in his disclaimer.” Berliner certainly knew 
that Reis had produced an instrument which he 
(Reis) named a telephone, which instrument was so 
constructed as to be operated by sound waves. These 
sound waves increased and decreased the resistance 
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of the circuit at the point F, even if it did at times 
make and break the circuit. May we not suppose 
that Berliner’s disclaimer not only disclaims what 
Bell and Gray had accomplished but also what all 
other inventors previous to Bell had solved and pro- 
duced in the variable resistance field? Is it not this 
very disclaimer which will save Berliner’s claims one 
and two from annulment by the Supreme Court? 

If Berliner had used in place of the words ‘‘ sound 
waves the term articulate speech waves, we might 
then accord to him the generic patent on that 
kind of a microphone. But for him to claim credit 
for what had been done years before is plagiarism of 
which I do not accuse him. You say Bell intended 
to cover all methods of producing undulatory cur- 
rents by varying the resistance of the circuit. Is 
Bell guilty of plagiarism? He is if your construc- 
tion of his intentions are correct. The Supreme 
Court admits that others long prior to Bell trans- 
mitted tones through the agency of a battery tele- 
phone ; and since experience has proven that in no 
other way can sound waves be transmitted by the 
agency of a battery phone other than that of varying 
the pressure between the electrodes, practically speak- 
ing it is an admission on the part of said Court that 
others long before Berliner’s day caused sound waves 
to vary the pressure between the electrodes in con- 
stant contact. These earlier inventors, Reis and 
others, may not have arrived at the true theory of 
such transmission. They may have supposed that 
their instruments in reproducing sound waves did so 
by making and breaking the circuit at each wave. 
But this is not so, as Bell proves in his specification 
of his first patent. Tones cannot be produced by 
making and breaking the circuit. Reis produced 
tones. The Supreme Court admits this. A click can 
be heard when a make and break contact has been 
made, or a blurring noise, but no tones. The Su- 
preme Court says: ‘‘ Reis discovered how to repro- 
duce musical tones ; but he did no more. He could 
sing through his apparatus, but he could not talk“ 
(U. S. Rep. 126, page 540). This can only be done 
by varying the pressure between the electrodes. It 
is not contended that Reis had ever succeeded in 
actually transmitting speech, but only his instru- 
ment was capable of it if he had known how ” (lbid, 
page 542). Here is an admission by the Supreme 
Court that Reis’s instrument was capable of trans- 
mitting speech if he had known how ; that is, if he 
had used carbon instead of platinum, and the use of 
a magneto ’phone receiver. A Berliner microphone 
is no better than the Reis, and in proof of this, it has 
never been in commercial use. Neither has the Ber- 
liner, through any improvement or improvements, 
paved the way to make a battery phone a success. 
All improvements in the microphone have been in 
the line of the Reis and not Berliner. In witness of 
this, see Reis’s microphone of 1861, modeled after 
the human ear. 

In view of the facts as herein presented, how a 
person can say that the Berliner is a generic patent is 
beyond my comprehension. If Berliner had been 
the first in this field I would be the last to rob him 
of that which is rightfully his, but on the other hand 
I cannot too highly condemn the inventor who seeks 
fame from the product of some other inventive brain. 

Chicago, III. HELLO. 


[Bell's method of producing electrical undulations 
was the broad one of causing the sound waves to vary 
the resistance in a similar manner. This covers 
broadly all possible methods by which sound waves 
may vary the resistance of an electrical circuit for 
telephonic purposes. It is unqualifiedly a generic 
claim. Bell specified several methods, one of which 
was by varying the depth of immersion of one of the 
electrodes in a liquid connected with the other. The 
specific methods named by Bell in his patent are now 
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public property because that patent has expired. 
He did not mention the method of varying the pres- 
sure between electrodes in constant contact, and there 
is no indication that he knew that such a method 
would produce the results desired. Berliner claims 
to have discovered that this method was effective 
and patented it. The qualifying clauses which our 
correspondent. quotes are essentially the same in both 
patents except the one in Berliner's by causing the 
sound waves to vary the pressure between electrodes 
always in contact.’’ This clause differentiates Bell’s 
device and Reis’s from Berliner’s. 

From the sketches and our elaborate explana- 
tion it will be perfectly clear that Reis did 
not anticipate Berliner, because Reis’s idea was hot 
to vary the pressure between electrodes alicays in con- 
tact but to break the contact. By Reis’s method there 
was no possibility of producing electrical waves ex- 
actly similar to the waves of the human voice. By 
Reis’s method the waves were all of exactly the same 
height, the only possible variation being the fre- 
quency with which they might follow each other, 
which constitutes the pitch of a musical note. That 
is but a minor factor in articulate speech but an es- 
sential.in music. Just what were the essentials to 
speech, there is no evidence that Reis knew. If it 
could be proved that he did not endeavor to have his 
transmitter interrupt the circuit it might be inferred 
that he did know, but the very construction of his 
instrument is evidence almost indisputable that he 
did not understand the proper principle. Had he 
understood it, it would have been a very simple ex- 
pedient either to have made his triangular electrode 
heavier or to have maintained its contact with the 
diaphragm by means of a spring. 

We do not think that Bell is guilty of plagiarism. 
His great discovery was not how to make sound 
waves vary the resistance of a circuit, but that if 
sound waves were caused to vary the resistance of 
the circuit so as to produce electrical waves in that 
circuit which were similar to sound waves, then he 
could transmit articulate speech. Reis had already 
caused sound waves to vary the resistance of the cir- 
cuit—had caused them to interrupt the circuit, but 
the current flowing under these conditions bore no 
resemblance in its variations to the sound waves 
which cause the variations. 

Our correspondent is away off when he says since 
experience has proven that in no other way can sound 
waves be transmitted by the agency of a battery 
‘phone other than that of varying the pressure be- 
tween the electrodes,” for experience has proved just 
the contrary. His conclusions therefore have no 
basis in fact. 

He is again wrong in his statement that tones 
cannot be produced by making and breaking the cir- 
cuit.” Tones can be so produced and were so pro- 
duced by Reis and others. All the conclusions based 
on this premise are also, therefore, fallacious. 

On what does Hello“ base his statement that 
“all improvements in the microphone have been in 
the line of the Reis and not the Berliner (method) ? 

He seems to be very positive in all of his state- 
ments, but at the same time shows such a lamentable 
ignorance of the subject of acoustics and the art of 
telephony that we would suggest more moderation in 
future in his controversial essays.— ED. ] 

Why the Bell Company is a Trust. 


To the Editor of ELKcCTRICITY. 


Sir: The movement to prevent the illegal) combination 
between the American Bell Telephone Company. the West- 
ern Union Telegraph Company, the Western Electrice Com- 
pany, the American Telephone and Telegraph Company 
and the licensees of the Bell Company has not taken the 
form of an action by the Telephone Protective Association, 
or by the Western Telephone Construction Company par- 
ticularly. The writer has assumed the responsibility. 

In the writer's opinion the Western Union and American 
Bell contract is clearly in violation of Federal and State 
laws. This contract provides that the Western Union will 
withdraw from competition; that the Bell Compuny will 
monopolize the various telephone interests of the country, 
including the purchase or control of telephone patents de- 
sired for this purpose. 

The contract further provides fora minimum rate at whieh 
telephones shall be put out. Prices were raised; competinon 
was apecifically agreed agninst. A stipulating clause pro- 
vides that $15.00 be the net price, or royalty, demanded by 
the Bell Company upon the telephone exchange subsecrib- 
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er's station from the licensee. The contract further pro- 
vided, specifically, that reduction in these prices be made 
when, for the interest of this combination, it became neces- 
sary to throttle competition. In conformity with this agree- 
m the monopoly has directed its licensees to cut the 
rates. 

These cut rates, and this policy of oppression, where com- 
petition is started, are so clearly in pursuance of this illegal 
combination that there is no question in the writer's mind 
but that telephone exchanges throughout the United States, 
which are met with this sort of oppression, will ask for re- 
straining injunctions, and get them. 

This is the most gigantic and monstrous effort for the an- 
nihilation of competition that the writer has ever heard of. 
A specific written agreement, which plans the stifting of 
competition; the raising of rates; the monopolization and 
exclusive control of the greatest industrial art of the day, 
even to the extent of buying up and side-tracking other in- 
ventions, is so disastrous to public policy that the writer 
cannot rest while it stands. 

It seems that some one had to take hold of it in order to 
have it done, and, while overburdened with duties of an- 
other nature, I hope to find time to prosecute my efforts in 
this direction to a successful conclusion, believing thorough- 
ly and firmly that Jam right and that it is necessary for 
some one to bear the burden and responsibility. 

Saale this movement has been charged as an effort to 
affect Bell stock. You know that the writer has no interest 
whatever in Bell stock, except as it might be affected in the 
just, open right of people to do a telephone business at this 
time. I expect tg be charged with all sorts of motives, but 
this will have no effect. The combination seems absolutely 
and clearly unlawful and the sooner it is broken the better. 

The Bell Company has spent a tremendous amount of 
money ee ce law to aid them in maintaining a mo- 
nopoly. They have flaunted their patents in the faces of 
almost every court in this country. They have hidden this 
unlawful compact from the public. It is to be hoped that 
the law will now sustain itself against their illegal e 
acy as fully, or one-hundredth part as fully even, as it 
been sustained to maintain that monopoly. 

Data is being prepared to properly present in the form of 
a petition; and as the Bell Company seems to love law so 
well, possibly it may have misinterpreted its meaning as 
affecting them. Very truly, 


J. E. KEELYN. 
Chicago, III., September 24, 1895. 


To Sell Telephone Privileges. 


An ordinance has been introduced in the select council of 
Philadelphia, authorizing the Mayor to have plans and 
specifications prepared for the construction of a public tele- 
phone system, and to advertise for proposals for the sale of 
the privilege to construct, maintain and operate the system. 
The ordinance requires companies bidding for the privi- 
leges to specify what percentage of gross receipts they will 
agree to pay for, and the shortest time in which they 
will obligate themselves to construct a complete telephone 
service. 

Bidders must submit satisfactory evidence of their finan- 
cial ability to carry out any contract to be made with the 
city, and of the efficiency of the apparatus proposed to be 
employed, and of their right to use the same. The success- 
ful company is to be awarded all necessary street and 
underground privileges and is empowered to lease any 
miderground system owned by other companies. It shall 
furnish for the free use of the city one duct in its conduits, 
and shall emaintain telephones in all of the State, county 
and municipal offices, including police stations, public 
schools and hospitals. 

The company shal! fix in its bid the maximum cost of its 
annual service and shall afford any compe. applying for 
the same entrance to its exchanges and facil\ties for tele- 
phonic communication with its subscribers. The company 
securing the contract shall pay a license to the city and give 
a bond in the sum of $100,000. It is forbidden to sell or lease 
to any telegraph or telephone company or corporation or 
individua) the rights and franchises conferred by this or- 
dinance, under the penalty of making all the grants ob- 
tained under its provisions null and void. 


Doing a Valuable Work.” 


To the Editor of ELECTRICITY. 


DEAR Sir: Having read with much interest several ar 

ticles in your valuable publication, touching upon the tele- 
phone situation, and believing that you are doing a valu- 
able work, as an interested party I herewith enclose a 
voucher for the subseription price of your journal for one 
year. 
It may be of interest to you to know that we have an ex- 
change here in full operation, using 300 phones. The Bell 
Company has put forth every effort to defeat us, but the 
people are standing right by us. I have secured a franchise 
and am at work on the construction of a plant at Charles- 
ton, W. Va., having 250 subscribers signed for five years. 

I fearthat the manufacturers are not as active as they 
should be in defending the various suits brought by the 
Bell people. Very truly yours, 

THE LYNCHBURG TELEPHONE COMPANY, 
W. P. ROBERTS, President. 
Lynchburg, Va., September 30, 1895. 


Will Pay to Be Sued. 


That there are some telephone manufacturers who have 
not become frightened by the threats of suits by the Bell 
Company is made evident by a recent declaration from the 
Manhattan Electrical Supply Company, New York. This 
company has issued a card to the trade in which they make 
the blowing statements: 

“We will pay $100 for the privilege of defending a suit 
brought by the Bell Telephone Company on the Berliner 
patentagainst dealers or users of our telephones; the action 
tobe brought in any State in the Union. To the first person 
who can induce the Bell Telephone Company to bring suit 
agninst them in the State of New York for infringing the 
Rerliner patent by using or selling our telephones, we will 
pay $00 cash, provided we are furnished with evidence 
of such action and authority to defend the suit.” 


A New Cable to the West Indies. 


The United States and Haiti Cable Company has chartered 
the cable steamer Mackay-Bennett, owned by the Com- 
mercial Cable Company, for the purpose of laying the first 
section of a submarine cable to connect New York direct 
with Uniti, West Indies. The United States and Haiti Com- 
pany will handle business for the West Indies, Venezuela, 
the Guianas, and Brazil. The Board of Directors of the 
compoeny, Which is an American corporation, are John W. 
Mackay, George G. Ward, J. W. Mackay. Jr., A. B. Chand- 
ler, and Albert Beck. 
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Ask for a Receiver. 


Suit has been brought at Indianapolis, Ind., by W.C. 
McCurdy and David 1 Smith for the appointment of a 
receiver for the Phwnix National Telephone Company. It 
is alle that the defendant company made a contract 
with the plaintiffs to construct telephone exchanges at 
Huntington, Shelbyville and several other towns in lndi- 
ana, and that they have refused to pay the 5 per eent due 
under the agreement. 


Telegraph and Telephone to be Combined. 


The Swedish state telephone authorities are about to com- 
bine the telephone with the state telegraph system. In 
future every subscriber will be allowed to make use of his 
telephone address as his tel ph address, which «il! er- 
title him to the free transmission of telegrams between the 
telegraph office and the subscriber's telephone. 


Bell Telephone Output. 


The American Bell Telephone Company’s output for the 
month ending September 30 was: Gross, 18 increase, 
9,084; returned, 5,659, decrease, 1,007; net, 12,659, increase, 
10,091. For the fiscal year ending September 30: Gross our 
put, 128,223, increase, 65,845 ; retuned, 61,510, increase, 7,364: 
net output, 66,713, increase, 57,981. 


Another Company Feels the Pressure. 
The Philadelphia Telephone Company, which has been 


doing business from P. O. Box 707," Philadelphia, has 
sent out the following: “Owing to pen litigation se 
e 


are compelled to suspend business in the telephone line.” 


Another Atlantic Cable. 


A Contract has been signed for laying a cable from Brest 
R re York: to connect the French telegraph system with 
ntilles. 


The capital stock of the Electric Messenger Company. the 
vigorous anti-Bell Telephone Company of Pi Pa. 
has been increased from $250,000 to $1,000,000 and it has been 
decided to push the work of construction as rapidly as pos- 
sible. Already a line has been constructed from Wilkins 
burg to a point several miles beyond Greensburg. The line 
will be continued east, and it is expected that Altoona will 
be reached before the close of winter. No attempt will be 
made to lay the underground system in Pittsb before 
spring, as an ordinance forbids the tearing up of pared 
streets after October 1. The main line of the company wJ; 
parallel the Pennsylvania Railroad to Philadelphia, with 
branches into populous districts. The general charter a 
includes lines through the Ohio, the Allegheny, the Mo 
nongahela and Youghiogheny valleys, and along the prirr 
cipal railroads to the great lakes. 


. are under way whereby the Western Ele- 
tric Telephone Company of West Union, Ia., will becom 
an ally of and connected with the La Crosse Telephone 
Company of La Crosse, Wis., in the construction of a line 
which will connect the principal cities of Southern Min 
nesota and Northern Iowa. 


The Farmington Telephone Company, Uniontown, Ps 
has let the contract for the extension of its line to Gibbons 
1 via P horae C W. Leib and John Umber! ar 

1e contractors. ey expect to have the line completed 
Wan 15. The line will be extended into West 

inia. 


The Richmond Standard Telephone Com v. COM posed 
of Richmond and Manchester men; the ome Telephore 
aan N 7 is parr by Baltimore men, and two Ne« 

or ephone contractors are bidding for a telephone 
franchise at Richmond, Va. * 


The opening of the exchange of the Phoenix Telephone 
Company at Altoona, Pa., has brought the Bell Company 
rates down to $1.75 and $1.25 per month. The Phenix 
Company’s rates are $2 and $1.50 per month. 


The Cazenovia Telephone Exchange, Cazenovia, N. V. 
one 3 of one anndred 1 This exchange 
s operating apparatus designed by D. H. Fitch, manager of 
the Beehive ectric Works, een 


Plans are being prepared for placing the fire and police 
signal wires underground in Providence, R. I. An appre 
priation of $30,000 has been made to complete the work. 


A. H. King, Jacksonville, Fla., is receiving bids for tbe 
complete installation of a telephone exchange plant of five 
or six hundred instruments. 


An ordinance has been recommended to the city counei! 
of New Orleans, La., which uires the laying of all tele 
graph, telephone and electric light wires underground. 

The Central Union Telephone Company has made a 
further reduction in rates to and $15, to meet the compe 
tition of the new exchange at Champaign, III. 

The Central Ponni vama Telephone and Supply Cow- 
pany, Williamsport, Pa., has issued $120,000 thirty vear a1 
per cent. bonds to fund the floating debt of the company. 


At request of the city authorities, the wires of the 
Western Union Telegraph Company will be placed under 
ground at Bay City, Mich. 


F. M. Ampa J. W. Corbett and T. E. Goodale are inter- 
ested in the formation of the Camden Telephone Company 


at Camden, S. C. l 


The Southwestern Telegraph and Telephone Compans 
will shortly begin work on an underground system af 
Houston, Tex. 8 

G. E. Huguley, mayor, will be ma r of the new tele 
phone exchange to be built at Barnesville, Ga. 


B. W. Sharborough & Company are constructing a te} 
phone system at Paulding, Miss. 


A local exchange company is being organized at Hender- 
son, N. C. _ 

An automatic exchange plant is to be installed at Coodere 
port, N. Y. 

A telephone company has been organized at Waveriy 
Ohio. 
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EDITORIAL NOTES. 


The Lenox Ave. Every now and then the 

Conduit Railway world is startled with the 
announcement that some existing want has been 
almost miraculously supplied. The world accepts 
these claims with undoubting faith, bécause 
the world at large does not reason closely, 
and because, as Barnum realized, it likes to be 
fooled. The engineer, however, is not of this class. 
He is cold and calculating, a cynic and an iconoclast, 
if you choose, and when these statements are made he 
sets himself down and figures. He may be willing to 
admit at once that the thing can be done in the 
specified way, but there is no sentiment about him 
—he wants to know if it will pay. If it will not, then 
to him it has no attractions and it might just as well 
not be invented. 

There has, it is true, been a popular demand for a 
conduit electric railway system, and an example of 
such construction has for some time been in oper- 
ation on Lenox avenue, New York City. This, 
from the start, has been heralded abroad as a suc- 
cessful solution of the problem, and Mr. John D. 
Crimmins is quoted as having proclaimed, after a few 
weeks’ trial of the system under fair-weather con- 
ditions, that experience with it showed ‘‘that the sav- 
ing in operating expenses is four cents per car mile as 
compared with cable traction and eight cents per car 
mile as compared with horses. 

Let us as engineers consider this statement a 
little. 

In the first place the conduit and roadbed are in 
this case exactly the same as they would be were 
cable instead of electricity the motive power, so that 
there can be no economy in these items. If any 
change were required it would be in the way of 
heavier and therefore more expensive construction for 
the electrical use, on account of the greater weight of 
the motor cars. For electricity an efficient drain- 
age of the conduit far beyond that required for cable 
is a first requisite, so that we may say that if there is 
any difference in the cost of these items it will be in 
the direction of greater cost for electric traction; but 
for the purposes of our argument let us assume that 
this part of the investment is the same for cable and 
electricity. 

The Lenox Avenue road consists of 23 miles of 
double track, upon which are operated at present 12 
cars supplied with current from a station located at 
one end of the line and delivering current at a nom- 
inal voltage of 300. Asa matter of fact, the voltage 
at the terminals of the generator is 350 volte, and at 
the further end, when all 12 cars are running, is 250 
volts, or in other words the drop at the end of the 
line with 12 cars in operation is 35 per cent. These 
are actual figures, and the road as it stands is not a 


commercial project or an engineering feat worthy of 
the name. According to accepted engineering prac- 
tice in overhead construction the drop in line should 
not exceed 10 per cent. The Lenox Avenue road is, 
therefore, throwing away 25 per cent., not of its coal 
alone, but of its manufactured power (which is a far 
more serious matter) over and above what is allow- 
able in the overhead system; it means also that 25 
per cent. more of boilers, engines and dynamos 
must be installed, and further than this, it is diffi- 
cult to see how satisfactory or even tolerable 
service can be gotten out of motors subjected to a va- 
riation of 35 per cent. in voltage. 

At present no feed wires have been installed, and 
it is manifestly unfair to criticise a road whose in- 
stallation is confessedly incomplete. 

Let us take it, therefore, as it is intended to be. 
It has been announced that eventually there will be 50 
cars in operation and that the drop will be equalized 
by the proper use of feeders. What does this mean 
in the way of investment in copper with an initial 
voltage of 350? 

Evidently the most favorable distribution of load 
would be that obtaining when the cars are uniformly 
distributed throughout the length of the road. The 
average distance then from the station of all the cars 
would be half the length of the road, or 1,4, miles. 
The length of feeders—outgoing and return—for each 
track would be 23 miles, and allowing 15 K. w. for 
each car would give for 25 cars a requirement of 375 
K. W., which at 350 volts means a current of 1,071 
amperes. 

If a drop of 10 per cen“. in the feeders is allowable, 
this means the placing of sufficient copper so that in 
the outgoing and return feeders E = R C = 35 = 


1071 X R,orR = 7 03268 ohms; 23 miles = 
í 

12,540 feet. 

The resistance of 1 ft. No. O B. & S. wire is 

.0001096. The resistance of 12,540 feet will there- 

fore be 1.374384 ohms. But the resistance of the 


line to give 10 per cent. drop must be .03268 ohms. 


The feeders must therefore be equivalent to 
1.74 No. 0 wires. This figures out 42. In 
03268 i 


other wonls, the feeders must be equivalent to 42 
No. O wires. A No. 0 wire weighs .3195 lbs. per 
foot; 42 No. O wires would weigh 13.419 lbs. per 
foot, and the 2} miles of feeders would weigh 13.419 
* 12,540 = 168,274.26 lbs. This is the weight of 
copper that would have to be put into one track. 
There are two tracks, however, and this amount 
would have to be doubled, making the total of cop- 
per required under the conditions amount to the 
enormous sum of 336,548.52 Ibs. 

If, however, instead of feeding into the center of 
the line alone, we have four feeders, the arrangement 
would be somewhat more economical of copper. 
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Under these conditions the total length of feeders 
for each track would be 


Lbs. 

No. 1, 5,016 feet ee. weight 6,771.6 

No. 2, 10,032 ‘6 i 88 Do „086.4 

No. 3, 15,0% vccissaiecsevicceen “$ 60,944.4 

No. 4, 20, 044 . 108, 345.6 

203, 148.0 

For both tracks. e . 406,296 
Lead covered cable costs for 500,000 circular mils 

at the rate of 60 cents per foot. 

Feeder No. 1 would therefore cost.... $2,708.64 

& “Nowe: “ 8 4 . „ 10,834.56 

„% No. 3 “ 2. 24, 377.76 

„No. 4 i tt . 43,338.24 

Total....... FFC . $81,259.20 

For both tracks. „ $162,518.40 


No allowance is made above for placing the feeders 
underground or for the connections between feeders 
and mains. 

The following estimate is given as the cost per 
mile of conduit such as that on Lenox avenue. The 
actual cost may have been more—it certainly was not 
less : 

Wheel rails, slot rails, and joints $6,468.00 


Conductor rails i 1,267.20 
Bolts, nuts, washers, liners, tie-rods, 

CUO ross ser TE A A TE 792.00 
Yokes, man-hole frames, covers, and 

all cast iron E 5,068.80 
Insulators........seeessessosssssesossseseeeoe ; 264.00 
Malleable iron clips........ ee 264.00 
Bonds, finished (single bonding)...... 227.40 
Eon 2,376.00 
ist class concrete for tube................ 5,068.80 
2d i. ‘ paving base 3,062.40 
Track laying, hauling and temporary 

GEO P S EA . 2,455.20 
Taking up and relaying pavement.... 2.518. 20 

Total....... NE EE ee E . . . 529, 832. 00 


The above estimate is for straight single track, but 
includes nothing for drains or special work. At 
this rate the Lenox conduit 


Cost 4. 75 X29, 832 0.000.. s@eoe: Seee $141,702.00 

Add for copper............. „ 162,518.40 
» 4 j 

Total investment in track...... $304,220. 40 


This is an investment exclusive of motive power 
and rolling stock of $64,046.40 per mile of track, the 
interest on which at 6 percent. would amount to 
$3,842.78. 

It would seem, therefore, that this analysis conclu- 
sively settles in the negative the practicability of that 


kind of conduit road. Its chief difficulty lies in the 
necessary low voltage of distribution. Secondary to 
this is the high cost of conduit. 
& K * 
Facts In the early days of electric street 
For railroading, railroad men were 
Thinkers. taught by the manufacturing compa- 


nies and their agents that with the adoption of the 
electric motor all street railway problems would be 
solved; that the expense of operation was so slight 
that a road in most any locality would pay, and that 
in prosperous communities it would pay to sacrifice 
the large investments in horses, ete., and substitute 
electricity. It came to be believed, also, that the 
earning capacity of the electric system would be so 
large that almost any capitalization would be safe. 
It was not enough to capitalize at the cost of the new 
equipment plus the loss on that discarded, but that 
this could be multiplied two or three times over with 
perfect safety. 

We have now had about six years of what may be 
called the electric railroad era. Statistics are not yet 
abundant, but enough have been gathered to estab- 
lish certain facta beyond dispute. The long record 
of receiverships, the longer list of roads whose elec- 
tric equipment is already worn out but which can- 
not raise the money to replace it, show that all the rosy 
claims were not true—that the rapid development of 
the electric street railway business in America 
was based on a fallacy, or rather on several fallacies. 
But notwithstanding the disastrous results of over- 
capitalization already manifest. we read almost 


weekly of schemes for new lines or consolidations of 
old ones, with capital watered beyond anything 
known in the boom period. This shows either that 
the honest railroad men have not learned the lessons 
which have been taught by experience, or that the 
Tailroad business is beset by a coterie of schemers 
who can only bring further discredit on this class of 
securities by their operations, rendering it all the 
more difficult for legitimate business to be car- 
ried on. 

Recent cases in point are the consolidations in 
Philadelphiaand Pittsburg. The company recently 
formed tocontrol all the main lines in the former 
city is capitalized at about $250,000 per mile, and in 
Pittsburg at $255,000 per mile. . ELECTRICITY has 
no hesitation in predicting that a default in interest 
is sure to follow in both enterprises. And in point- 
ing out to investors the risks they run in making 
street railway investments, the need of caution and 
of severe analysis, we believe that we are working 
for the best interests of the trade we represent. 

We have views of our own as to the responsibility 
for the inauguration of the era of ballooned capital 
in this business. The old horse railroads were nearly 
all free from this feature. It came into prominence 
with the introduction of the electric motor. We are 
well aware that those accused by us of bad faith have 
one defence—ignorance. Leaving discussion of the 
responsibility for what has been done, therefore, let 
us look at the situation as it is to-day in the light of 
results achieved. 

Probably no State in the Union is better adapted 
for the general introduction of trolley roads than 
Massachusetts. In no other State is the population 
so dense, the towns so near together. Certainly no 
other State has gathered such complete statistics, and 
we believe it is safe to assume that the results 
achieved in that State are more favorable than in any 
other. 

It is therefore of more than ordinary interest to 
know what an unprejudiced authority, the Massa- 
chusetts Board of Railroad Commissioners, report as 
their conclusions, from statistics at hand, on the 
relative ‘profitableness of horse and electne railway 
investments, and their views on the subject of capitali- 
zation. On these subjects these commissioners are 
on record as follows in their annual report : 


It is too early as yet to draw exact and final conclu- 
sions with regard to the financial economy of electric 
power, as compared with horse power, in street railway 
operation. It is desirable, however, both for the inves- 
tor and the public, that current opinion on this point 
should conform as nearly as may be to the truth, and 
that false or exaggerated ideas, if such have gained a 
footing, should be set right. 

The question here is not whether electricity isa suc- 
cess as a motive power, or whether, taking into account 
the convenience, comfort and dispatch of street car tra- 
vel on the one hand, and the obstruction and danger to 
ordinary travel on the other, the electric system is on 
the whole preferable to the horse system. The present 
question is whether the electric system promises a larger 


return on the capital invested, and thereby a possible 


future reduction of the charges for transportation ; so 
that the new system may be fairly expected in the long 
run to prove not only more remunerative to the stock- 
holder but cheaper for the public. 

Tables have been prepared mainly with the purpose of 
throwing as much light on this question as the facts and 
statistics now at command will allow. These tables 
cover the period of ten years from 1884 to 1893 inclusive. 
During the first half of that period, the railways were 
operated wholly by horse power. During the last half, 
horse power ha been so rapidly superseded by electri- 
city that already more than four-fifths of the railway 
mileage of the State is equipped for and operated wholly 
or chiefly by elecric power. A comparison of the rail- 
way year just closed with that ending in 1888, the last 
year in which the railways were operated wholly by 
horse power, will evidently afford the fairest and most 
satisfactory test of the financial results of the two sys- 
tems thus far. 

The data furnished by the tables referred to for the 
selected years (1888 and 1893), as appears in the ac- 
companying table. 

The gains which the above table shows in the average 
net carningsper passenger carried, per mile run and per 
round trip, ranging from 62 to 85 per cent. in favor of 
the year 1893, are certainly at first view very striking ; 
and, if these were the only elements in the case, the fi- 
nancial success of the electric system might be pronounced 
ut once to be not only assured but marvelous. There 
ar’, however, other important and decisive factors which 
must not be GveriGoked. 

In the first place, any increase in net earnings must 
obviously be compared with the increase in the cost and 
capitalization of the electric over the horsesystem. The 


manufacturer whose new factory brings him in twice s 
much net income as the old, has gained nothing in the 
way of return on his investment if the new plant has 
cost twice as much as the old. So here, the most direct 
and conclusive test of the net earning capacity of the 


Comparative Earnings and Cost of the Horse and Elec 


tric Ratlway Systems. 
— 
EARNINGS AND COST. In 1888. In 1898. | of In 
3 a Sse 3 
Net earnings per passenger car- | 
WOR A see saga one 0.96 cts. | 1.56 ctn. | e250 


Net earnings per car mile run..| 5.56 cts. | 9.65 cta. | 72.35 


Net earnings per round trip.. . . 40.00 cta. 74.00 cte. | 35.00 
Net earnings per mile of rail - 

„ ess ocetedidiee yet $ 2,420 | $3,810 | Wu 
Cost of railway per mile........ 88,695 58,986 | OR 
Capitalization per mile 82.504 58.967 | 65.30 


two systems, is a comparison of the increase in the net 
earnings per mile of railway with the increase in the 
cost of railway per mile. Applying this teat, it will be 
seen that, while the net earnings per mile are 57 per 
cent. greater, the cost and capitalization per mile are re- 
spectively 60 and 65 per cent. greater in 1893 than in 
1888—the odds being clearly in favor of the home sys 
tem. 

In the second place, it must be taken into account 
that the electric railways, with their power stations aad 
electrical equipment, are all of new or recent constroe- 
tion. Their first cost and the cost of reconstructing and 
electrically equipping the original horse railway li 
have been charged, of course, to the construction 224 

roperty accounts, and not to operating ex As 
in the case of a newly built and furnished house, the 
necessary a abe and renewals for the first few years are 
comparatively slight. For this reason, the cost of the 
maintenance of the new system, which is ase esd to 
operating expense, has thus far been abnormally sma). 
and the consequent showing of net earnings from opers- 
tion has been abnormally large. The _  extraordi- 
nary reduction for the last two or three years in the 
ratio of operating expense to gross income from open- 
tion, is largely, if not wholly, to be explained in th» 
way. 

The generation and distribution of electric motive 
power involve expensive plants, costly machinery ae 
intricate apparatus and appliances, all of which must be 
kept in perfect working order. The wear and tear of 
roadbed and track are increased by the heavier rolling 
stock of the new system. As time goes on, the cost e: 
renewals and repairs cannot but increase or be otber- 
wise than large: and this cost must go into operating ex- 

nse. The net earning capacity of the electric synen 
will not, therefore, have been fully tested until time 
and experience have demonstrated the normal and full 
average cost of its maintenance; and the net results as 
they now appear must be qualified accordingly. 

One other test may perhaps be fairly applied to the 
working of the two systems thus far. The horse railway 
companies, for the five years next preceding the intre 
duction of electric power, maintained an average sur- 

lus of 12.45 per cent. on their combined capital stock. 
For the five years since its introduction, this surplus hss 
been steadily drawn down to an average of 3.51 per 
cent. for the five years, reaching the last year its lowest 
ebb at 2.09 per cent. On the other hand the average 
dividend for the last five years (6.44 cent.) has er- 
ceeded that for the first five years (5.66 per cent. br 
less than one per cent. This shows that the railway 
companies as a whole have been running closer and 
closer to the wind during the electric period, and have 
subtracted from the old surplus much faster than ther 
have added to the new divisible income. 

We must conclude, then, taking everything into th 


-account, that there has been thus far no demonstraties 


of the superior net earning capacity of the electric » 
ee with the horse system, but rather the reverse 
It is not, however, intended to raise the inference ths: 
the electric system is, or is likely to prove, under cce- 
servative and proper management, a serious financis. 
failure. The conditions attending its further and fuller 
development will probably be found to differ in no œ 
sential respect from those attaching to the old horse rail- 
way system, or to the steam railroad system. 

It can and should be said, however, without hesitatic: 
or qualification, that the electric system has nat shows 
or indicated any such margin of profit as to justify tbe 
expectation of more than moderate and ordinary return 
on money legitimately invested in it. The idea, which 
seems to have obtained some currency, that the electri 

stem is a bonanza of rare and inexhaustible wealth = 
clearly a delusion, and has doubtless proved to some 1 
snare. The absolute cost and expensiveneas of the sy» 
tem, under the most conservative, able and honest maz- 
agement, are sufficient to task its earning capacity to tbr 
full limit. There is no margin for fictitions or infarc 
capitalization. It presents no safe or inviting field f.e 
speculative enterprise or manipulation, unless it be & 
the uecrmpalous operators of an inside ring who a= 
willing to practise on the credulity of a misinformi 

ublic. Wherever there is reason to believe that water 

been, or is about to be, injected into the stock «t 

bonds of an electric railway company, the only sé 
course is to let its securities severely alone. an 

Instead of inflating the liabilities and straining the 
earnings and surplus for the division of ostensible profis. 
the manifestly safe and ga gah policy for the elec- 
tric companies—and that without special regard to the 
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present unusual stringency of the times—is to keep the 
capitalization and charges upon income within the nar- 
rowest practicable limits, and to set apart year by year 
some substantial portion of the earnings as a fund for 
future contingencies, and for the increasing burdens of 
5 which are sure to come and whose weight is now 
only partially felt or known. 


The conclusions here reached must be accepted as 

oorrect. Taking into consideration what is generally 
known as to the capitalization and condition of 
American street railway properties as a whole, is it 
not time to hoist the danger flag? Is it not time for 
investors to exhibit more and more caution as to this 
class of securities? And is it not time for those in- 
terested in legitimate street railway work and finance 
to set their faces against all schemes for excessive 
capitalization based on a gamble as to what electri- 
city will save in operation? We think it is. 

The total capitalization of our street railways to- 
day is more than $1,300,000,000, more than $95,000 
per mile of track. According to the best authorities 
this represents an actual investment of not over 8450, - 
000,000. In other words, these securities are based 
upon one-third money and two-thirds water. 


Is there any doubt of what the outcome must be? 

There is some wisdom in a recent editorial in the 
Philadelphia Press, concluding as follows : 

In all developments of new industry and trans- 
portation there is always a period of experiment, a 
period of expansion, and a period of liquidation. In 
electric railroads the period of experiment ended in 
1888. The period of expansion is still in progress. 
The period of liquidation cannot be distant. 

Of course we know that the periods of experiment 
and expansion have so far been cotemporaneous. But 
should not expansion end now? And will not the 
shock and depression entailed in the period of liquid- 
ation be much less severe if the railway men of the 
country realize now that the electric railway business 
is not a sure bonanza, but that profits to the investor 
can only come with careful, honest and conservative 
management ? 

The frozen truth is that scarcely a business in the 
country presents more obstacles against converting 
supposed profits into divisible cash than the street 
railway business, whether the motive power be elec- 
tric or something else. 


X NK * 


The Trend In years gone by, and not so 
of Electrical many years at that, almost the 
Development. entire energy of investigators 


into electrical science was devoted to the im- 
provement of the primary battery. There was in- 
deed reason for this in that its efficiency was compar- 
able to that of the steam engine and far in advance of 
any known methods of obtaining available energy 
from fuel. Its drawbacks however were many. The 
fuel, which was zinc, and the atmosphere in which it 
was consumed, which was the acid or saline solution, 
were far more expensive than coal and atmospheric 
oxygen, and the care required to keep the batteries 
in working order was excessive and burdensome. It 
seemed very possible, however, to so improve the de- 
tails of the battery as to render its care less irksome, 
and invention turned its attention with considerable 
success in that direction. How to produce a cheaper 
fuel and atmosphere, however, was not so apparent, 
and practically no progress was made in that direc- 
tion. With the advent of dynamo electric machines 
producing electricity from ordinary coal, and atmos- 
pheric oxygen through the intermediary of the boiler 
and steam engine, notwithstanding an inefficiency of 
over 90 per cent. as against about 20, the primary 
battery came into disfavor and those who continued 
the investigation of the great problem connected with 
it became themselves the subject of obloquy and de- 
rision. 

The dynamo electric machine has now been devel- 
oped so nearly to ite theoretical limit as to leave no 
reasonable expectation of any further advances in the 
way of efficiency. 

In the meantime electro-chemical science has been 
advancing with giant strides, and many metallurgical 


operations which before were dependent directly upon 
the combustion of coal are now performed more 
quickly and more cheaply by the intervention of 
the boiler, engine and dynamo. 

It is the dynamo itself that has rendered this pos- 
sible, and the next step will be that the dynamo by 
familiarizing us with electro-chemical processes will 
enable us to produce electricity itself by electro- 
chemical processes. 

There seems to be no question that galvanism is 
to be re-enthroned somewhere in the near future. It 
will not entirely supplant dynamo electricity how- 
ever, for the latter will always have ita field of use- 
fulness, and there will always doubtless be condi- 
tions where, even with its 90 per cent. inefficiency, it 
will be cheaper than the battery method, but it is 
not to continue to hold undisputed sway as it has 
during the past decade and more. 

It is idle to suppose that any method can be de- 
vised of consuming zine to compete with coal. The 
economic possibilities of batteries consuming zinc 
have been almost as nearly reached as have those of 
the dynamo, and no further progress can reasonably 
be expected in this direction. Nor is it reasonable to 
expect that electricity will be generated by chemical 
means directly from coal. 

The fuel for our boilers requires some preparation 
before it can be economically employed there, and it 
is to be expected that it will require some special 
preparation to adapt it to the direct production of 
electricity. Under our boilers the admission of at- 
mospheric oxygen has to be carefully regulated else 
the results obtained are unsatisfactory. It is not 
unreasonable then to expect that the method of burn- 
ing our fuel for direct electrical production will 
have to be carefully considered. 

The direct production of electricity from fuel does 
not therefore mean the burning of an unprepared 
fuel in an uncontrolled atmosphere, but means a 
proper preparation of both, and their especial adapta- 
tion, so that the latent energy may become manifest 
in the electrical instead of the heat form. These 
are all problems for the electro-chemist, and they are 
problems that are being attacked by so many vigor- 
ous thinkers that their solution must be in the order 


of things. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


Speculative Telephone Enterprises. 


It was, of course, to be expected that with the first 
apparent break in the monopoly of the Bell Tele- 
phone Company there would be attracted to the tele- 
phone field a number of adventurers, schemers, 
chevaliers of fortune and out and out swindlers. The 
appearance in the field of several companies made up 
of this element has, therefore, created no surprise. 
But in the telephone business, as in any other legiti- 
mate industry, the appearance of such elements need 
create little alarm. Their activity is bound to be 
short-lived. They lack all the qualities necessary 
for survival in honest business, and quickly work 
their own destruction. Of course they should be 
exposed by the prees whenever they hang out their 
signs, but even if they escape the notice of the press, 
they inevitably expose themselves. 

It is not to telephone companies made up of men 
of no reputation, or worse, that ELECTRICITY calls 
attention this week. It is to a single company far 
more dangerous, because it has appealed for public 
favor under the names of men of the highest standing, 
supposed, by reason of their previous honorable 
careers, to be far above the methods of the ordinary 
xwindler—men who are popularly supposed to be the 
apostles of probity and fair dealing. 

We have already commented in previous issues on 
the affairs of the Harrison and Standard Telephone 
companies. Their conduct of their business has not 
been such as to warrant any confidence that they 


were to be of any real service to the public in break- 
ing the monopoly of the Bell Company, or that the 
investor in their securities, rights or franchises would 
ever receive any legitimate returns on his investment. 

While there are many less conspicuous companies 
in the field working conscientiously to do a legiti- 
mate business, free from infringement of any valid 
patents, it was feared some time ago that the two 
companies referred to were working on entirely 
different lines, their only reason for existence being 
the sale of worthless rights and stocks. 

Yet the names of some of our best citizens on the 
boards of these two companies have been so far 
sufficient to ward off severe criticism. 

On another page of this week’s issue of ELECTRIC- 
ITY will be found a photographic copy of a circular 
issued by the Standard Telephone Company of New 
York, which is worthy of careful perusal. Any ex- 


‘tended comment on this circular, or on the com- 


pany issuing it, would be superfluous. We may 
well pass over the impossibilities promised in the 
first part of it, and confine our attention to the clos- 
ing paragraph, in which such sentences as these 
appear : 

“ So that the promoters of a local telephone company, 
under a Standard Telephone Company's license, have $20 
in cash net profit on each phone to play with, and a 
stock interest in every telephone of $34 to grease com- 
mon councils, to sell to local third-floor, sub-cellar in- 
vestors, etc. Yet the boys who are in the real pot, if 
they play their cards right, will have the control of every 
local telephone company’s plant, eto. 

We know of nothing to equal this, not even in the 
green-goods circulars confiscated from time to time in 
the New York post-office. 

The humiliating part of the whole thing is that 
the Standard Telephone Company was not started by 
men of no reputation. It has been supported from 
its beginning to the present time by men of national 
reputation, men who are supposed to be far from the 
rank of common swindlers. ELECTRICITY demands 
of each and every one of them that they confess their 
participation in a disgraceful swindling scheme, or 
make immediate public announcement that their 
names have been used without warrant. 

Some of the names given in the daily press of men 
associated with this company in the beginning 
were : 

THURLOW WEED BARNES, President. 

CARL F. BAKER. 

JAMES 8. CLARKSON. 

A. L. CONGER, 

JOHN W. CANDLER. 

GEORGE CROCKER. 

HENRY MERZ.’ 

M. C. PALMER. 

FELIX RAKEMAN. 

JOHN E. SEARLES. 

CHARLES T. STRAUSS. 

LOUIS WINDMULLER. 

The men comprising the Standard Company are 
supposed to have received about $300,000 for local 
rights. 

We do not know what patents they claim—we do 
know that instruments so far turned out under their 
name have been practically duplicates of Bell instru- 
ments. The company does not claim to have any 
factory. The few instruments it has were made 
under contract. Local companies which paid their 
money for rights have been unable to secure any 
beginning of a telephone exchange or system. Yet 
the company continues its efforts to sell rights. 

We believe that every man who has paid one 
dollar into the treasury of this concern has been the 
v ctim of a gross swindle. We do not believe they 
will ever install an exchange. We advise every in- 
v. stor to take steps at once to recover his money and 
to Incate those responsible for the misrepresenta- 
tio.is. 

Such methods as those described are a disgrace to 
any business, and it is pleasant to know that the 
great majority of telephone companies are of a very 
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different stripe. They are in the business because 
they believe they have a right to be in it. They are 
selling apparatus, not patent rights, and they will 
bear comparison with any other olass of business 
concerns. 

X & * 


„ What's In It For Me?” 


A SERMON. 


A few weeks ago ELECTRICITY referred briefly to 
the retirement of Mr. L. H. McIntyre from the ser- 
vice of the People’s Traction Company, of Philadel- 
phia, the reasons therefor and some of the circum- 
stances connected therewith. Since the public an- 
nouncement of his retirement, made exclusively in 
ELECTRICITY, there has been much discussion of all 
the varied questions bearing on the subject, and an 
astonishing variety of views have been expressed. It 
is held openly by some that McIntyre was fully justi- 
fied, and that the giving and taking of bribes, mis- 
named commissions, is perfectly proper. This is 
the same theory upon which John Roach conducted 
his affairs with the United States Government, that 
men were merchandise, worth so much apiece, and 
that trading in men was as legitimate as trading in 
iron. 

ELECTRICITY has no desire to make a scapegoat of 
L. H. McIntyre for all the evil in the commission 
thievery, but he deserves no sympathy, and his case 
will do as well as any other to illustrate the main feat- 
ures of the system. 

The notion that a man entrusted by a corporation 
with the purchase of goods, or whose opinion as to 
quality is relied upon and paid for by the corpo- 
ration, may accept a commission from any salesman, 
is not widely different from the notion held by 
dozens of corporation officers who would scorn to take 
commissions that they are at perfect liberty to make 
all the money they can by reason of their official 
positions. 

Nothing went further to wreck the Brooklyn City 
Railway system than the application of this idea in the 
management of the system. The president had no 
hesitation in asking himself frequently, ‘‘ What’s in 
it for me?’ And when Daniel F. Lewis, head of 
the firm of Lewis & Fowler, sold to Daniel F. Lewis, 
president of the Brooklyn City Railway Company, 
millions of dollars’ worth of the manufactured product 
of the former company, he set an example of breach 
of trust which men in humbler positions could not 
fail to imitate. 

Lessons are always more easily taught by specific 
examples, and we propose to call attention to a view 
of the evils of the ‘‘ commission business,” as made 
clear by the conduct of Mr. McIntyre. 

He was a graduate from the Thomson-Houston 
Company’s office in Boston. He had no lack of 
examples to follow when he started to work 
his system. His first position of consequence was 
with the Huckleberry road in New York. He ap- 
plied himself at once to his special line of work —sell- 
ing his influence with his company for so much cash. 
The company had confidence in him, trusted his judg- 
ment, and it is doubtful if any considerable purchase 
was made without Melntyre's hand was greased. 
We know of one salesman who was expatiating on 
the merits of his apparatus when McIntyre suddenly 
interrupted him, asking; What do I care about 
that? What's in it for me?” He cared less about 
the actual value of what he spent the company’s 
money for than he did about his share.” 

Leaving the Huckleberry road, McIntyre went to 
Brooklyn, holding a similar position with the Atlantic 
Avenue system. Here he applied the same princi- 
ples of business. From Brooklyn he went to Phila- 
delphia. 

It is not within the scope of this article to detail 
all the different trades made by Mr. McIntyre for the 
Philadelphia Company. We call attention to a few 
of them only. leaving the moralizing to our 
readers. 

At one time when a large quantity of conduit was to 


be bought, four companies had expressed their inten- 
tion to bid. Their representatives were sent for one 
after the other, and received instruction from 
McIntyre about as follows: 

A was told to bid $450,000, allowing $25,000 for a 
commission ; 

Bto bid $425,000, 
sion; 

C to bid $415,000, leaving $75,000 for commission. 

D to bid $410,000, leaving $10,000 for commission. 

D was the man who was booked for the job and 
who got it. This conduit deal was one wherein 
McIntyre failed to carry out his plan, as the success- 
ful bidders refused to pay unless McIntyre’s board 
of directors approved of it. Thus we have one 
instance of the railway company paying several thou- 
sand dollars more on a certain part of their equip- 
ment than they would have paid if bidding had been 
done on the square. 

One of the General Electric agents has confessed 
to having paid $25,000 commission on one trade, and 
a representative of the Sperry Electric Company of 
Cleveland paid $12,000. The payment of this com- 
mission was known to the entire board of directors of 
the Sperry Company, and every stockholder of the 
company had a hand in the sale, including Mr. 
Coffin (who told Mr. McIntyre to buy it), Herrick, 
Lawrence, Miles and Parmlee. Any one who knows 
what Sperry apparatus is knows that no sane busi- 
ness man would have bought it, and that the $100,- 
000 or so paid for it was all wasted, in order that Mc- 
Intyre might make his $12,000 commission. 

It is further in evidence that supplies which could 
be bought on the right basis were bought without 
limit. All that was necessary for McIntyre was to 
get his commission; the interest of his employers 
were never consulted for one moment. 


Enough has been said, we think, to show clearly 
that it is impossible for any man working upon the 
McIntyre method to give honest service to his em- 
ployers, or to guard their interests. The subject 
therefore at once broadens into one of interest to 
every stockholder in railway securities. 

Now we propose to show another form of injustice 
which the rascally commission business works upon 
decent manufacturers. 

In January, 1894, the People’s Traction Company 
advertised for bids for 300 cars and 250 trucks. The 
J. G. Brill Company had never done any business 
through McIntyre, because they had steadily refused 
to do business on his plan. On this contract they 
started in to make their fight over McIntyre’s head, 
and now the Board of Directors, in spite of Meln- 
tyre’s opposition, he charging that the Brill Company 
did not know how to build a serviceable truck. Mr. 
John A. Brill went before the board in person and 
told them in plain language just why McIntyre car- 
ried an unfavorable opinion of Brill trucks. The con- 
tract was finally divided between the Brill Company 
and the Peckham Truck Company. At the end of 
ten months not one dollar had been spent for repairs 
on the Brill trucks, and the Peckham trucks had cost, 
according to a director of the company, nearly their 
original purchase price in rebuilding. Notwithstand- 
ing this record, McIntyre summarily threw off all the 
Brill trucks, stating that they were not fit to use. A 
new order was placed with the Peckham Company, 
who took the discarded Brill trucks in exchange. 


Immediately the Peckham Company began to ad- 
vertise that on one of the leading railway systems of 
the country Brill trucks had been discarded “ be- 
cause they could not properly support the car bodies, 
and because they hammered the rail joints and special 
work.“ They also sent out circular letters to pro- 
spective purchasers, of which the accompanying is a 
sample. 

This proceeding was, of course, only the natural out- 
come of the McIntyre system applied to its full limit, 
and so far as the Peckham Truck Company were able 
to do so, with MclIntyre’s assistance, the Brill 
Company was grossly injured in its business, not- 
withstanding the fact that the record of the Brill 


leaving $50,000 for commis- 


trucks on the People’s Traction Company’s system had 
been far better than that of the Peckham tracks. 
About $26,000 had been paid for the Brill trucks 
by the railway company, and a large part of this 
amount was sacrificed in the exchange. Enough has 
been said, we think, to show the evils which this 
system of accepting commission involves. It means 
the moral debasement of every man sanctioning it 
It means that the actual purchaser pays more for his 
supplies than he otherwise would pay. It means 
that the honest manufacturer who refuses to be black- 
mailed suffers a gross injustice even though his prod- 
uct is infinitely better than that of the man who 
cheerfully payscommissions. If there is any good in 
it to offset the evil features, we would like to have 
them pointed out to us. 

It is worthy of notice that in Mr. Melntyre's state- 
ment in defence of his actions in Philadelphia he 
does not deny the acceptance of commissions or sal- 


GENERAL OFFICE OF THE PECKHA™M MOTOR TRUCK asp 
WHEEL COMPANY. 


1820 Havemeyer Building. Works at Kingston, N. Y. 
1412 Cortlandt. Telephone Call: 
ao Cortlandt street, 


New 3 Chi „Philadeiphis 
ton, San Fra ncisco, London. 


NEw York, February 4, 18 
Oakland San Leandro & Hayward Electric Company, 
Oakland, Cal. 

GENTLEMEN: We beg to inform you that we have for ale 
125 Brill’s No. 21 solid-forged trucks, fitted for G. E 0 
motors, which we have taken in exchange from the Peo 
ple’s Traction Company, of Philadelphia, who have adopt- 
ed our extra long 6 E Truck as their standard for both their 
20 foot closed and 30 foot open cars. As to their reason for 
doing so we refer to them by permission. 

These trucks have only been in service from four to six 
months and are practically as good as new. If you an ue 
the whole or any part of the 125, please advise and we wil; 
quote you a low price forthem. Trucks can be seen at the 
barns of the People’s Traction Company, at Rth and Dauph:n 
streets, Philadelphia. 

Awaiting your reply, we remain, 

Very truly yours, 
THE PECKHAM MOTOR Truck & W uge: Co. 
W. E. Cooxr 


aries from the manufacturing conipanies, but be 
takes the extraordinary ground that he was fully 
justified, and that the railway companies were fally 
posted in advance. He confessed that while he wa 
holding the position of general manager of the Peo 
ple’s Traction Company he was drawing a regular 
salary from the G. E. Company and the Peckham 
Motor Truck and Wheel Company while at the same 
time he was purchasing the apparatus of these com- 
panies for use on the railway system of his em- 
pl oyers. 

We do not think that in this commission busines 
the man who accepts commissions bears the chief 
guilt. This rather lies with the manufacturing com- 
panies whose anxiety to sell an inferior prod- 
uct, and to make illegitimate profits, has led them 
to adopt a systematic plan of debauching purchasing 
agents throughout the country, and it is not at all 
surprising that when, as in the Philadelphia case, the 
briber and accepter of bribes fall out, the former 
does all in his power to hasten the downfall of the 
latter. 

So far no action has been taken against Mr. Me 
Intyre in Philadelphia, although there has been a 
great deal of talk of the railway company recovering 
the amount of various commissions known to have 
been paid. 

Reference was made above to the $25,000 con. 
mission paid by the General Electric Company. œ 
faras our information goes, the responsibility for the 
payment of this commission lies with Captain Eugene 
Griffen and E. D. Mullen, who arranged the matter. 
and it is proper to add that Mr. O. T. Crosby, whe 
was instrumental in the sale, refused to have any- 
thing to with the commission business. 

We trust that what we have said may have some 
influence in ridding the electrical trade of the metb- 
ods described. ELECTRICITY stands ready to expœe 
everything of the kind wherever found, and we 
believe that every man who wishes well for the in- 
dustry should assist us in our campaign. 

If there are those who defend the practice, wouhi 
it not be well at the next meeting of the American 
Street Railway Association to have an open discu~ 
sion on the subject. 
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Development of Street Railway 
Apparatus. 


A RETROSPECT. 


BY NELSON W. PERRY, E. M. 


Tt is sometimes as difficult to realize what has been 
as it is to predict what may be, and in no direction 
of human progress have the years been more revo- 
lutionary than they have been since electricity became 
a commercial factor. So great have been the changes 
that this agency has wrought in our surroundings, in 
our methods of living and in our very methods of 
thought, that to go back a decade seems almost like 
delving into ancient history. 

It would be incredible if we did not know it to be 

a fact, that but nine years ago the first commercial 
electric railroad in America started its cars. This 
event, which occurred in the city of Scranton in the 
fall of 1836, was pregnant of far greater results than 
even its most enthusiastic friends then dared dream of. 

The three cars, the few miles of track and the in- 
vestment of the few thousand dollars of that year have 
become 20,000 cars running on over 80,000 miles of 
track and involving an investment of capital in the 
State of New York alone of upwards of $200,000,000. 

With this condition of affairs around us it may not 
be uninteresting or inappropriate at this time to look 
back to the beginning. 

The city of Scranton is situated in the heart 
of the largest anthracite coal basin in America. Its 
houses are undermined by the busy miner, and many 
of its unbuilt-up portions, even in what would other- 
wise be the heart of the city, are covered with enor- 
mous and rapidly increasing piles of refuse coal. 

These culm piles, however, are the present source 
of all the power of this enterprising city, and he who 
owns a culm pile, if he hold on to it long enough, 
may be richer than he who owns a coal mine, for as 
the latter is depleted the former grows. 

At the base of one of these heaps of refuse is located 
the Suburban Electric Light Station, and it was from 
this station that power was furnished for the Van 
Depoele road. On a recent visit to this locality the 
writer saw the three original machines, now no longer 
in use, but preserved as interesting historical relics. 

One looks at these massive machines with their 
long magnetic circuit with astonishment and awe, 
but when he remembers that the attributes of the 
magnetic circuit were not so well understood then as 
now, and that the dynamo designer’s art was then only 
empiricism, he is not so much astonished to find 
almost every fundamental rule violated. 

These machines have all been modelled over since 
they ceased their first usefulness in the endeavor to 
make them earn at least their own living. Two of 
them were remodelled into alternating current 
machines, and although at the hands of such skilled 
doctors as Prof. Elihu Thomson and Merle J. Wight- 
man, and although each of them contains just about 
twice as much iron and twice as much copper as 
modern machines intended for the same output, they 
heated up so much after half an hour’s run as to 
render further service from them impossible. The 
third machine was then rewound as an arc machine, 
but this, like the other two, proved more profitable 
as a historie relic than as an active participant in the 
lighting arena. 

An interest still attaches to this electric lighting 
station quite apart from that of historical association, 
in that probably with a single exception it comes 
more nearly getting ite fuel for nothing than any 
other station in the world. 

In fact the conditions are such as would make the 
average street railway manager’s heart rejoice. 
They are these: 

The parties who own the station also own the culm 
pile, and the land upon which the latter stands is 
becoming exceedingly valuable. There is a demand 
for the land and there is a demand for the culm, and 
the owners of the latter are trying to supply both. 
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The preparation of the culm for market consists 
simply in running it through screens soas to divide 
it into products of different sizes. 

In order to bring it to the sizing screens it is 
merely shovelled from the bank into a mechanical 
conveyor. The coal in its travel passes for a dis- 
tance overa perforated plate, through the perforations 
of which the dust and other fine refuse drops. This 
refuse, which is scarcely a marketable product, is 
taken by aconveyor in the opposite direction and 
by this delivered directly into the bins of the lighting 
station, whence it descends by gravity in front of the 
boilers. When dampened down and used on proper 
grate bars it makes an excellent fuel—equal in value 
to about 75 per cent. of that of good egg or buck- 
wheat coal. 

The next landmark in the progress of electric trac- 
tion was the Richmond road, the story of which Mr. 
Sprague so entertainingly told in ELECTRICITY in 
1891 and repeated with some additions and omissions 
in the Engineering Magazine for September, 1894. 

The story is 80 well known to all electric railway 
men that it does not need repeating here, but like the 
trials and tribulations of the Pilgrim Fathers, it must 
ever have a keen interest for those who have bene- 
fited from these pioneer labors. 

It will be remembered that the contract for this, at 
that time herculean, undertaking was made in May, 
1887, and called for the completion in ninety days of 
the equipment of a road having about twelve miles 
of track, at that time unlaid and the route deter- 
mined only in part; the construction of a complete 
steam and electric central station plant of 375 H. P. 
capacity; the furnishing of 40 cars with RO motors 
and all appurtenances necessary for their operation; 30 
of these cars were to be operated at one time, and 
grades as high as N per cent. were to be ascended. 

And furthermore, the contract was undertaken 
under atime forfeit. 

Certainly this would be no small undertaking at 
the present day with all of our experience and the 
precedents of past successes and failures to guide us, 
but when we consider that there was no practice at 
that day except that which indicated what not to do, 
and not much of that, we can but wonder at the au- 
dacity which prompted the undertaking. 

The track was laid with a 27-pound tram rail and 
the curves were many and sharp—some of them as 
low as 27 feet radius. 

We laugh at 27-pound rails to-day, but what was 
there at that time to indicate that a heavier one was 
needed? The steam roads with their high speed, 
heavy locomotives and freight traffic were using 50 
and 60 lb. rails, and the wisest steam railroad en- 
gineer would have scoffed at the idea of using for 
street railway purposes rails of 90 to 98 Ibs... which 
even the steam roads of to-day with their increased 
train units have not yet come to, except in perhaps a 
single case. 

The motors used were at first 7} uH. P. Two of 
these to the car it was not unnatural to suppose 
would be ample, but Mr. Sprague soon founa that he 
needed more. Ten H. P. motors were substituted for 
the smaller ones, and these again gave way to 15 H. P. 
motors before the road was in actual commercial 
operation. 

As indicating pretty closely the state of the art at 
this time there is given below a complete specification 
and bid, which electric railroad men to-day will read 


with interest. 
SPRAGUE ELECTRIC RAILWAY AND MOTOR Co., 
185 and 187 Dearborn Street. 
Western Agency. 
C. E. BARCLAY, Manager. 
CHICAGO, June 29, 1887. 
Mr. B. H. LANGLEY, 
President Winona City Railway, Winona, Minn. 

DEAR Sir: Herewith we send you proposal for electric 
equipment of your road. 

You will notice that the motors can be speeded up to 10 
miles per hour if necessary. That is a very safe speed 
to run cars operated by electric motors, for the reason that 
they can be stopped so quickly. One of the reasons why 
city councils object to street railways running at a high 
speed is because of the inability to stop them quickly by 
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the ordinary brake, but this is overcome by the increased 
friction on the wheels by reason of the additional weight 
of the motor on the car as also the rapidity with which the 
electric braking acts. Now in view of the foregoing fact 
you may not need so many cars as you first anticipated, 
and of course there will be a proportionate difference on 
the total estimate for any lesser number; 10 to 12 cars would 
give you a6 minute headway. 

In event of an excursion, ete., being in town, an addi- 
tional car can be attached to any one of these cars, but of 
course would necessarily have to be run at a somewhat 
lower speed. The item of pole line: this price would admit 
of operating a larger number of cars than herein estimated 
for. Please observe the matter underlined in proposal 
relative to the overhead line which will explain itself. 
This method is the only one to operate a single track with 
turnouts successfully. It may not be the cheapest in first 
cost, but it is the cheapest and most practical for every 
day work. — 

The cost at which you can generate steam in Winona: I 
figured that it would cost you 50 per cent. to operate the 
road by motors as against horses. Another point in favor 
of electrical equipment is, that each car can make more 
car miles per day, thus necessitating lesa rolling stock, less 
storing room and, greatest saving, a less number of men 
employed. This item foots up very quickly. 

You will find this estimate comes out about $2,000 per 
car. If there are any points you wish information on, I 
would be pleased to supply such on hearing from you. 
Very truly yours, 

SPRAGUE ELECTRIC RAILWAY AND MOTOR Co., 
C. M. BARCLAY. 


New York, June 25, 1887. 
RAILWAY SPECIFICATIONS AND PROPOSAL 
FOR WINONA CITY RAILWAY COMPANY, 
WINONA, MINN. 


Drar Sir: We beg to submit the following estimate for 
the electrical equipment of the Winona City Railway ac- 
cording to the particulars and specifications received : 

Length of line, 7 miles of single track, with 16 turnouts 
and 15 curves, and — feet of double track, extending as 
per inclosed exhibit. 

Central generating station to be at or near the east end of 
the line, at a distance of 100 feet to the nearest point of the 
road, 

Gauge of track to be 3 feet 6 inches. 

Kind of rail to be 27 Ibs. steel tram. 

Character of street to be dirt. 

Make of cars, Brownell & Wight. 

Number of cars to be equipped, 16. 

Maximum number of cars in operation at any one 
time, 16. 

Weight of car, 3,000 Ibs. 

Length of car, 12 feet. 

Seating capacity, In; maximum number of passengers to 
be carried, 40. 

Size of car axle, 2 inches. 

Distance between center of axle and bottom of loaded 
car, 8 inches. 

Diameter of wheel less flange, 30 inches. 

Maximum speed required on a level, 10 miles. 

Running speed per hour, 6 to 8 miles. 

Road to be operated by overhead wires. 

The cost of the entire electrical equipment of the road, 
based upon the foregoing details, would be: 

Seven miles of special, hard-drawn copper wire, 
with double circuit, also double metallic main 
circuit, supporting brackets, insulators, etc., in- 
cluding poles and erection of the line, $1,600 per 
miles se eats aes . 6311, 200 
Sixteen Ang te and iS curves, $50 ench... 1,550 
Sixteen motor outfits, 7), H. P. capacity and capable 
maximum speed of 10 miles an hour on a level, 
being placed on each car, mounted on double 
compression springs and centered on the axles, 
which are driven by means of pinions mesh- 
ing into gears, both motors being controlled by 
single regulator switches, which may be oper- 
ated from either platform, at $00 per outfit 
Gears, pinions, trolleys, connecting and setting up 
same, turning off axles, mounting and shield- 
ing motors, 8150 per car 
Two dynainos of 5,000 watts capacity each, includ- 
ing base-frame and regulators.........ccecseeess 


Total f. o. b., .,... cdsiaeescesd .. . . $82,950 


The figure quoted for the motor outfit is based upon the 
assumption that you are to furnish the cars, the trucks of 
which are to be delivered to us at any designated place 
in New York City. If it is desired that we furnish the 
cars, the figure given for this item would have to be in- 
creased by from O to $1,500 per car, depending upon the 
character of car desired. It is recommended that we fur- 
nish the running gears, wheels, axles and boxes. 

We will also furnish, if desired, an estimate for a com- 
plete steam plant of the most approved pattern, suitable for 
operating the dynamos. 

The line work will be thoroughly well done. The cur- 
rentis carried over double, ladder-like conductors, the main 
conductor carrying the greater part and the sectional or 
working conductor the smaller part. In this way it is im, 
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the street to disable the entire line, which is a matter of 
very great importance. Again, where there is an extension 
of the road or an additional number of cars, no change 
being necessary in this middle overhead wires, there is no 
stoppage of travel or falling off of efficiency. The current 
is taken from this overhead wire to the car by a very 
simple overhead contact, which runs with very little 
friction, and follows the line of the overhead wire with- 
out difficulty. 

When a double-track system is used, a single wire only 
follows each track; but where a single track with double 
turnouts, two wires of the same potential are carried over- 
head, diverging at the switches. In this way all changing 
of the trolley, which is carried on the wire, is avoided 
when passing the turnouts. The size of this wire is inde- 
pendent of the number of cars operated, or the distance 
over which the line extends. The main current, however, 
is not carried by this Small wire, but is carried by a main 
conductor running the entire length of the line, and sup- 
ported directly on the poles in the same manner as a tele- 
graph wire. The size of this wire depends upon the num- 
ber of cars and the distance over which they are operated. 

In attaching the motors to the cars we avoid as much as 
possible changing the character of the car and taking up 
any sitting or standing room. Belts, friction- ropes, 
sprocket wheela and chains are discarded entirely. The 
motor, of very powerful form and of very simple construc- 
tion, is carried underneath the car. At cach end of the 
motor it extends so asto grip the axle of the car, and is 
held in position by heavy iron caps. Inside of these are 
split liners to take up the wear. The axle is turned off toa 
smooth surface, and just outside the hangers and close to 
the hubs of the wheel are two split gears. These differ in 
character. One is keyed and bolted directly on to the 
axle, and isa fixture. The other is composed of four parts, 
two being inner webs, which are keyed on to the axle; 
the two outer ones form the geared section and are bolted 
together, and have corresponding webs projecting in- 
wardly and fitting snugly, both on the outer edge and on 
the face of the webs, which are keyed to the axle. The 
outer and inner webs are held together partially by the 
method in which they are turned up, but principally by 
bolts passing through them, which work in curved slots. 
These then constitute adjustable split gears, 

The cut gear wheels are of an especially fine grade of 
cast-iron, and have the same face as forged steel pinions 
carried by the armature shaft, which mesh into them. The 
teeth in these gears are of the involute cut, so that if the 
motor should be slightly moved to or from the axles the 
gears will still run true, with only a little more or less 
closeness of meshing. The pinions on the armature shaft 
are set so that the one is half a tooth in advance of the 
other. Ordinarily, it would bea very difficult matter to get 
the splines cut on both the armature shaft and the axle and 
in the pinions and gears so that they would mesh smoothly 
in running forward and back ward, and it was for the pur- 
pose of getting rid of this trouble that the adjustable split 
gear was designed. It is now only necessary to key the 
two pinions, one fixed gear and the web of the other gear 
in position, without any regard to their meshings. The 
motor is then swung into position, the hangers made to en- 
gage the axle, the caps are put on, and the motor being 
moved forward and backward two or three times while the 
bolts of the adjustable are slack, this gear will assume a 
correct position. The bolts are then tightened up, and 
there is thus a nest of double pinions and double gears all 
meshing with absolute precision, no matter whether the 
motor runs backward or forward. The method of mounte 
ing produces a concentric motion, and by this means the 
driving and the driven axle are maintained absolutely 
parallel in two planes under all circumstances. Should it 
be desired we will submit estimates for the storage or con- 
duit systems, 


All rights of way must be obtained by the local company, 
and the process of erection of the line must not be handi- 
capped by delays caused by the action of municipal au- 
thorities, nor will this company be responsible for any 
legal action involved jn the procuring of these rights of 
way. 

Drawings of any new cars to be submitted to us before 
construction, and any minor changes necessary made ac- 
cording to our suggestions, to enable the motors to be put 
in the most compact manner possible., 

The terma of payment will be as follows: Expenses of 
one man to instruct employees, 60 days’ satisfactory work- 
ing. 

Each company to ki ve bonds for the faithful performance 
of its part of the contract. 

Trusting that the foregoing will be satisfactory, and that 
we may shortly enter into an arrangement with you for 
the equipment of your road, we are 

Yours very truly, 
THE SPRAGUE ELECTRIC RAILWAY & MOTOR Co. 
Per C. M. BARCLAY, Manager. 
[Proposal holds good for 60 days.] 


While this specification may cause all those who 
read it to-day tosmile, it must be remembered that it 
was a very sober thing in those days, and represented 


thought to the question. 

Below is given another reminiscence of a later date 
which electric railroad men will be able to appreci- 
ate quite fully, since many of those who attend 
the Convention have had personal experience of it. 
Reference is made to the former prices of street rail- 
way material. 

Many of those who equipped roads in the early 
days remember with sorrow the prices they had to 
pay for material far inferior to that now manufac- 
tured. These require no reminder, but those who 
came into the field later will doubtless be interested 
in comparing the figures which ruled then with those 
which hold now. 

Shortly after the absorption of the Sprague Com- 
pany by the Edison General, a reduction in prices 
went into effect. The new schedule dated from May 
1. 1890, and in the following lists the figures in the 
first column were the prices holding before and those 
in the second column those holding after the date 
mentioned—the figures in all cases being net shop 
prices. To these 20 per cent. was added by agents 
in making up bids: 


NET COST PRICE, LINE MATERIAL. 


Before. After. 
May 1, 1890. 

Rail bonds 30 in. Inn 8 13 8 .09 
Rail bonds 6 ft. Ion g.. 15 131, 
One mile single track, span work: 

Wood poles... llo ccccec secs cece es 947.50 925.10 

Iron pole 2,917.50 2,949.10 
Pole ratchets with bolts peated .60 51 
Line insula tors 1.25 1.08 
Center curve insulators.... Se ere eee 1.25 1.16 
5-16 inch galvanized strand... 0714 06 
1 mile double track, span work: 

Wood poles ................ cess ceccess, 1,060.00 1,029. 10 

Tron pol es ee ceeee, 3,080.00 3,053.10 
Wood poles set, painted, coned, shaved 

and one-half of number f urnished with 

cross arms, pins and insulators........ 7.00 
Iron poles set with tops and cross arms, 

pins and insulators. .. 30.00 
1 mile single track bracket work, wood 
l mile single track bracket work, iron 

Poles e K wade 1,675.00 
Brackets, per MOO eee te 8.75 
1 mile double pole bracket work, wood 

_Poles............ ee 2.00 

1 mile douhle pole bracket work, iron 

CCC 1,944.60 
Octagonal wooden Ples ee, 15.00 

TURNOUTS. 
Turnouts sieves x cada peidbegesos veveed. 49.25 
Overhead switches TOAN ere 8.00 
Pull-off brackets.. 0... 0.000060... iets 1.85 
CURVES 
Single track curves iiine Gats 55.75 
Insulated eyebolts.... l. 1.00 
Double track curves .................... 87.50 
Cross- ver . 49.25 
SUNDRIES. 

Line cut-out boxes e e 6.75 
Trolley line break ers . 4.29 
WIRING CAR HOUSE, 

Each track for 5 cars....... LEERT 8 9 75.00 
Construction Wagon e 75.00 
Acute erossin g u. . 15.00 
Right angle crossinggggg. 15.00 
Insulated crossi ngs, single track 20.00 
Railway crossi ng. wide Babee see 25.00 
DYNAMOws, 

No. 16, 40,000 watts Soc cee 2.00.00 
No. 20, 50,000 watts tere seesacsesess 3,000.00 
No. 32, 80,000 Watts. 4,250.00 
No. 60, 150,000 Watts. 6,700.00 


STATION APPLIANCES AND LABOR FOR RAILWAY WORK, 


Fo. 16 dynamo, complete. 900.00 
No. dynamo, complete. 975.00 
No. 32 dynamo, complete.. 1. 150.00 
No. 60 dynamo, complete— - . 1,500.00 

If two dynamos were installed the net 
factory price was - 
N 1,620.00 
NOU WW seas back E 1.755.00 
IN ONE elea eria anr e046 vide yanks, 2,070.00 
NO reine x rea 2,700.00 


at that time three was about the 
limit, the net factory price was: 


2,196.75 


ihe ee „ oeoo 


NO: ee „ . 
No. 60 UU UU . 3,2 00 


DYNAMO SPARE PARTS. 
(One armature and one set of babbitt 


shells.) 
For No. 16 dynamo.... .................. 900.00 
For No. 20 dynamo 8 . 975.00 
For No. 32 dynamo e 1. 130.00 
For No. 60 dynamo 2,325.00 
COMPLETE CAR EQUIPMENTS, WITHOUT TRUCKS. 
With one 15 H. P, motor 2,000.00 
With two 15 u. p., motors........ 2.0.0... 2,900.00 
EXTRA CAR EQUIPMENTS. 
1 set with each 10 ear a 600.00 


Extra car equipment parts consisti ng of 
larmature, 1 set field coils, 1 main gear, 
1 intermediate gear, 2 pinions and 1 
trolley complete. 

If we add 20 per cent. to these figures, which, would 
give us the net selling price of material at that time. 
we will realize that the lot of the railroad manager 
who equips his road to-day is comparatively speak- 
inga happy one, and yet there are compensating 
disadvantages continually threatening to creep in. 

One of these is the electrolytic corrosion of water. 
gas and other buried conduits, for which the railroad 
company will likely be held responsible. While 
remedial measures are at hand they are expensive 
and at best are not radical. The damage that is 
stopped to-day at this point is liable to be transferred 
to another spot to-morrow, and do all we can, unlew 
we revert again to the double trolley, electrolysi» 
will continue its insidious work, perhaps slowly, bu 
nevertheless surely. 

Another danger which threatens the electric rail- 
way manager, in our larger cities at least, is that ther 
will be compelled to place their trolley wires as well 
as their feed wires underground. This implies far 
more than the mere expense of the conduit. It means 
a reversion back to low potential distribution, which 
means a larger original investment, not only in cop- 
per, but, if long distances are to be covered, additional 
power stations with all that they imply both in the 


way of original investment and additional operating 
expenses, 


LONDON NOTES. 


(From our London Correspondent. ) 


HIGHER VOLTAGE INCANDESCENT LIGHTING. 


A short time ago we referred to the partial intro- 
duction into the Bradford electric lighting svstem 


of incandescent lamps of a high voltage by Mr. 
Sydney W. Baynes, who was then the corporation 
electrical engineer of that town. Since then Mr. 
Baynes as left Bradford and taken up the position 
of chief electrical engineer to the St. Pancras ( Lon- 
don) Vestry, which owns one of the most successful 
and extensive London installations. In his new dis- 
trict Mr. Baynes has, although he has been stationed 
there only a month or so, commenced arrangements 
with a view to supply 220 or 230 volt fittings. At 
Bradford he has had such lamps in constant use for 
eighteen months, and for the past seven months thev 
have been installed in the premises of customers tak- 
ing their supply from that system, with excellent 
results. 

No alterations in the fittings or wirings were 
necessary. The ordinary tumbler switch has, he de- 
clares, with good porcelain cut-outs, well-insulated 
wire, combined with good workmanship, long since 
proved thoroughly sufficient and safe in carrying 
even a higher voltage than that he intends introdu- 
cing at St. Pancras. Eight c. P. and even 6 C. p. lampe 
are upon the market with high voltages. Dr. J. A. 
Fleming, writing to the London Times, recommends 
that all fittings used in houses, even on the present 
systems of supply, should be so made and tested that 
they can stand 200 or 220 volts pressure with safety. 
as they are all exposed to the chance of having to 
bear such pressure between some portions of them. 

In the St. Pancras system no sweeping change of 
voltage is contemplated, for consumers already sup- 
plied at 110 volts will continue to receive that 
Voltage, and it is optional for them to change if they 
consider the lighting obtained from the higher voltage 
to be more satisfactory. Where Mr. Baynes has pre- 
viously worked the system, he has had consumers own- 
ing two distinct sets of premises, one having 230 
volt and the other 115 volt lamps. The result of 
such trials has led to the replacement of the low 
voltage lamps with higher voltage. 


Oct, 16, 1895 
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STORAGE BATTERIES—II.* 


BY H. A. EARLE. 


There are many ways in which a specification can 

be framed so that a battery of the exact size required 
is obtained, and there is nodoubt that it is most satis- 
factory to all concerned if the exact capacity in am- 
pere hours 1s specified, and the final voltage of the 
complete battery at a given rate, the number of cells 
being omitted. Under these conditions, if the in- 
dividual cells are discharged down to a low voltage, 
more cells would be required, but each additional 
cell on a 100-volt circuit adds 2 per cent. to their 
number, and correspondingly increases the cost of a 
battery composed of cells of a given size. On the 
other hand a low voltage per cell on discharge en- 
ables—up to a given limit—the number of plates per 
cell to be reduced, and the cost of cell as well. In a 
competitive tender the manufacturer would there- 
fore work out the cheapest arrangement, and I find 
that this would not admit of the individual cells 
being discharged to too low a voltage, and that the 
purchaser would obtain exactly what he required at 
the lowest price. 

The actual number of regulator cells is of small 
moment to the user, and the additional number re- 
quired, when the individual cells are discharged 
down to a voltage of 1.8, in place of, say, 1.9, is only 
two in a 100-volt battery. 

When tests are made to check the efficiency and 
capacity of a battery, we can place no reliance on 
the figures obtained from a single charge or dis- 
charge. As a rule, no two consecutive discharges 
from a cell are identical, even when the same is 
discharged with the same current, and down to the 
same voltage; every discharge being greatly influ- 
enced by the previous treatment. The table given 

below clearly demonstrates this : 


CHARGE. | DISCHARGE. 

2 D 3 rg 9 W <i> Z2 Percentage 
5 2S 288 3 — 8 E FE 2 8 of efficiency. 
3 32 535 B Zig RE „ „ Z 5 
Sligo see 4 3 Fo 22 4 F _z, = 

wo 8 e = 2 = 5 30 — — 22 > 
2 . 2 = | x S Hia . i oc Po 
28 5 RB. dj BR 3 1 
0 ia mie . . . 0 — 
3% SR R ijoi gigs: a) 3 
er. lel a 5 : | 3 
e „57E:? ;??? pp e a a 

Hs. II | Ha. M 
113 00015 2.68 45) . 167 30151.68 113 218| .... | .... 
2| 9 45) 2.68 146 ..| 2| 7 45 1.70 |116/227| 79.4] .... 
3012 00 „2 68 180 42 3 9 25 1.70 141278 78.3 | 64.9 
412 30 2.67 187 448 49 50 1.70 |148 285) 79.1 64.3 
5| 8 452.50 131 20] 5 8 40 1.70 130255 99.2 | 85.3 
6011 13 % 40 169 399] 6! 9 35 1.91 |144 274| 85.2 | 68.7 
711 152.38 169 397 9 32 1.915143 276 85.2 | 69.3 
8110 35 2.136 159 32189 15 „1.90 139 273 87.4 | 84.2 
9 10 35 2. 8 159 372] 9| 9 10 1.90 1580264 47.4 | 70.4 
Jojto 15| 2.33 154 361010 9 OO 1.90 135265 87.6 | 73.4 


This table is in no way intended to be a guide as 
to what can be obtained in efficiency tests, but is 
merely to show the irregular nature of results ob- 
tained with slight variations in time and maximum 
voltage of charges ; the rated capacity of the cell was 
15 amperes for 10 hours, or 150 ampere hours. 

Charge No. 1 we can omit, as this was given to 
complete the formation of the cell. 

Charge No. 2 was for a similar purpose. 

Charge No. 3 was continued, as were also charges 1 
and 2 till the voltage had practically ceased to rise ; 
a high voltage on charge gives a good return in am- 
pere hours on the discharge, but if a cell is forced to 
its maximum capacity we obtain a poor return in 
efficiency. 

Charge and discharge No. 4 are very similar to 
No. 3. 

Charge No. 5 was stopped when the E.M.F. had 
risen to 2.5 volts and 30 per cent. less ampere hours 
had passed through the cell. Studying the figures 
up to the end of charge 5, it would have been practi- 
cally impossible to assume what was going to hap- 
pen on discharge No. 5; on taking this discharge, we 
obtain 20 per cent. increase both in ampere-hour and 
watt-hour efficiency, and the very high percentage 
of the former, namely 99.2 per cent., points to the 


* Paper read before the British Association at the meeting 
September 11-17, 1895. 


fact that peroxide, which had been previously in- 
active, was reduced. The first five discharges, you 
will note, were all taken down to 1.70 volts ; this cell 
had never been used before, so we have its history up 
to the 10th discharge in the table—the strength of 
acid at end of charge was practically 1°300 specific 
in every instance. 

Charge No. 6 was only continued to 2.40 volts, but 
it required 2] hours longer charge to reach this volt- 
age than it previously did on charge 5 to reach 2.5 
volts, and this was, without doubt, due to the good 
service rendered on the last discharge. 

The remaining charges and discharges show that 
the highest efficiencies are obtained when the cell is 
not charged up to a high voltage, and if worked 
within reasonable limits, 90 per cent. in ampere 
hours, and about 80 per cent. in watt hours, can be 
obtained with the cell in question when in good 
order. 

Usually efficiency is not of great importance, for, 
presuming a central station battery to give one-tenth 
of the total supply, a variation of even 10 per cent. 
in efficiency would only represent 1 per cent. varia- 
tion in the total output; but the time may come 
when batteries are so cheapened and perfected that 
they supply the whole demand of our station, and 
their efficiency will then be one of importance, and 
we may be confronted with specifications as strict as 
those now framed for dynamos. 

The strength of acid solution to be used in a cell is 
an important point. In the first place, this greatly 
influences the voltage, as we have seen from Fig. 3 ; 
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it has also a great effect upon the life ; besides this, 
in strong acid the plates sulphate more readily. and 
the sulphate is more difficult to reduce ; it is there- 
fore necessary to carry out most careful tests to ascer- 
tain what strength of acid should be used in each 
type of cell. 

The resistance of acid solutions of different strengths 
is also a most important consideration, and on Fig. 4 
four curves are shown giving its resistance at 0°, 8°, 
16°, and 24° centigrade. Taking 16° centigrade as 
a mean working temperature, it will be noted that 
acid of about 1°250 specific gravity has the least re- 
sistance, and it might be assumed, therefore, that 
this was the best strength to work at, but we must 
bear in mind that this strength does not give us the 
highest voltage ; and, moreover, the gravity gradually 
falls as the cell discharges, and when working with 
this strength we have falling voltage on discharge, 
and at the same time increasing resistance of the elec- 
trolyte ; no fixed law can be laid down, as each type 
of cell requires a given strength for best results. 

Immediately upon commencing our research with 
a view to ascertain the proper strength of acid. we 
find that we are confronted with another problem of 
great interest, which is, that different strengths give 
us different capacities from our cell. Fig. 5 gives 
two most interesting and instructive curves taken 
from two cells of the chloride type, one with positive 
and negative plates of .24 of an inch thick, curve A, 
and one with positive and negative plates of .4 of an 
inch thick. curve B. Each cell was discharged at a 
rate equal to .45 of an ampere per pound of plate. 
The rate per pound of active material is nearly the 
same for each cell, though perhaps slightly higher for 


the thinner plates. The rate of discharge per super- 
ficial area was, therefore, approximately 40 per cent. 
greater with the thick plates than with the thin. 

The curves give the yield in ampere hours per 
pound of active material with different strengths of 
acid. Considering the thin plate curve first, we find 
that with acid of 1'070 we do not obtain more than 
about 3 per cent. of the maximum capacity ; from this 
point to 1'230, at which point we obtain the maxi- 
mum capacity, it rises very rapidly, each addition of 
1 per cent. to the sulphuric acid present in the elec- 
trolyte giving an increase of about 1 ampere hour 
capacity per pound of peroxide ; from 1°230 to 1:500 
it falls as rapidly almost as it rose, and at the latter 
figure we obtain only 16 per cent. of the maximum. 

Taking the thick plate curve: At 1°040 specific 
gravity we obtain about 6 per cent. of the maximum 
capacity, and it rises till 1:270 is reached ; it then 
falls rapidly, and at 1:500 the output is practically 
nil. 

Considering these two curves, we note that the 
thin plates give as maximum— 

15 ampere hours per pound of peroxide and spongy 
lel, or 

30 ampere hours per pound of peroxide alone, or 
about one-third of the theoretical value. 

The thick plates on the other hand give 

10 ampere hours per pound of peroxide and spongy 
lead, or 

20 ampere hours per pound of peroxide alone, or 
about one-fifth of the theoretical value. 

The natural question is, why is this the case? Also, 
why are the thick plates the best with very weak 
acid? and why do they give such a much poorer 
return with acid of the strength usually employed ? I 
consider that up to the point at which the curves 
cross the better result obtained from the thick 
plates is due to the fact that on completion of the 
charge in weak acid the active material is saturated 
with strong acid and the quantity contained in the 
same would be greater with the thick plates than 
with the thin, and they would therefore give a better 
output with weak acid than the thin plates. Their 
increased thickness, however, is of noadvantage with 
acid of the ordinary strength, when out capacity is 
chiefly dependent upon the penetration of the acid; if 
we study the portion of the thick plate curve between 
1:150 and 1°400 specific gravity, and compare it with 
the thin plate curve, we find that the capacity is 
practically reduced inversely as the thickness or 
weight of the plate, and the rate of discharge of the 
superficial area. Quite apart from the question of 
the proper thickness of the active material, we can see 
at aglance that very different capacities are obtained 
with different strengths of acid. 

On the top of the same Figure the mean volts dur- 
ing the discharge are given; these, it will be seen, 
rise steadily as the sbrength of the acid is increased; a 
striking feature is that the curves of voltage cross at 
the same point that the curves of capacity cross. 
Upon consideration we come to the conclusion that 
this is what would be expected, as the rate in amperes 
on discharge was the same in every case, and an in- 
crease in ampere hours per pound of material means a 
longer time to complete the discharge; and we see 
from Fig. 2 that the greater the length of the dis- 
charge, the higher the mean voltage. 

It is the manufacturer’s business to make as good 
a cell as possible, but when it leaves his hands it is 
judged by the service it renders during its life; this 
depends to a very great extent upon the treatment it 
receives. In the first instance purity of the electro- 
lyte is essential; brimstone acid should be used, as 
this is the least likely to contain foreign substances ; 
if this is diluted on the spot, the water must be 
pure, preferably rain, or if possible, condensed 
water. 

With regard to the first charge of the battery, it is 
generally imperatively stated that this must com- 
mence immediately upon the acid being put into the 
cells; this is no doubt necessary with imperfectly 
formed pasted plates, or with plates which have been 
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for some time exposed to the air, as they would 
readily sulphate, and require a considerable time to 
reduce; but positive plates which have been fully 
formed, and negatives in good condition, are very 
slightly affected. 

Fig. 6 gives five curves, which I have prepared in 
order to show results obtained from plates in differ- 
ent conditions, some having been left standing in 
the acid, while others were charged. 

Curve A shows the specific gravity of the acid in 
the cell, in which the plates were allowed to stand 
for 221 hours without being charged. During this 


Mean volts on 
discharge 


Ampère hour capacity per pound of 
peroxide and spongy lend. 


Bpecific gravity of electrolyte at end of discharge. 
Fia. 5. 
period it remained absolutely constant, sulphation 


was therefore absent. The charge was then com- 
menced and continued for eight hours; a rise in 
specific gravity took place, raising the electrolyte to 
a gravity above that at which it was put into the cell, 
which showed that sulphate was previously present 
in the plates. 

Curve B shows what happened in another identical 
cell; directly the charging current was started the 
gravity fell rapidly. This, I presume, is due to the 
formation of oxide of lead from the pure lead re- 
maining in the active material, and this is sulphated 
before becoming peroxide of lead. The current 
throughout the charge was kept constant, and from 
the curve we see that practically the same number of 
ampere hours were expended during the fall as 
during the rise; the specific gravity in this instance 
also rose slightly above its initial value. 

The plates in curve C, which had been standing, 
sulphated slightly, and reproduced, on being 
charged, to a small extent a similar curve to B, and 
the plates (curve D) which were charged at once 
give a very small fall, but a considerable rise, showing 
that sulphate was present in the plates. 

Curve E is for plates which stood before being 
charged, and in this instance we notice that no sul- 
phation took place, and that they gave a small fall 
and rise. 

My chief object in giving these curves is to dem- 


* 
a 
y 
> 
* 

$ 


Sorcrec 


FIG. 6. 


onstrate how very slight differences can give consid- 
erable variations. ; 

To return again to the treatment of cells. The chief 
causes of destruction are too prolonged, or excessive 
rates of discharge, insufficient charging, overcharg- 
ing, long periods of rest on open circuit without 
charging, and allowing cells to remain after con- 
plete discharge for many hours before recharging. 
There is also another point which is worth mention- 
ing. Frequently through undercharge or over-dis- 
charge the plates become heavily sulphated, the cells 
no longer give their proper output, and the specific 
gravity of the elecltrolyte falls considerably; of 
course, & prolonged charge will put this right, but 
frequently it is assumed that, as the specific gravity 


is low, the acid merely requires strengthening, and 
this is done with the best intentions; the fault is, 
however, aggravated, and the plates sulphate more 
heavily than before. I found on one occasion that 
acid had been periodically added, and the specific 
gravity rigidly maintained at 1°200, the charge 
being always stopped when this strength was reached ; 
the cells were naturally working badly; a prolonged 
charge was accordingly given, and this raised the 
strength of the electrolyte as high as 1°450 in some 
cells, which was a clear indication of what had been 
done. We find, therefore, that a multitude of causes 
influence the working and life of storage batteries, 
and that many of these can be varied at will; the 
problem, therefore, is to combine all useful effects, 
that we produce the best possible article with due 


consideration at low cost. 


It would be a natural question to ask, What do 
you consider the best possible article? and this is 
easily answered. In a secondary battery we have 
lead, sulphuric acid solution, and the resultant com- 
pounds, and nothing else. 

The ideal cell is one that is indestructible, and 
this being given, the first cost and weight, if kept 
within reasonable limits, are of little moment. 

At the present moment the life of a cell is its 
value. and all types are constructed with the knowl- 
edge of certain death, and in most types this linger- 
ing death is provided for, for we find at the bottom of 
the boxes a sufficient space to act as a receptacle for 
the deposit from the disintegrating plates; in other 
types, where the active material is held permanently 
in position disintegration still goes on, with conse- 
quent loss of contact. Now this disintegration is what 
we have to stop; the deposited disintegrated mate- 
rial is as good as ever, for nothing is wasted, and pro- 
vided it were held in perpetual, firm, and good elec- 
trical contact with the frame, in such a manner that 
the free circulation and penetration of the acid were 
not hindered, and the internal resistance were not 
unduly increased, we should have produced an ideal 
and indestructible cell. 

I have brought to your notice only a very few of 
the many interesting features in connection with 
secondary batteries, and these only in a most superfi- 
cial manner; I have, however, endeavored to give a 
general outline of results obtained in practice, and 
have not entered into a discussion upon other more 
serious questions. Many conjectures arise in one’s 
mind when considering the causes of different effects, 
and each point requires much time and study in 
order that a fixed law may be deduced from the 
results obtained; and again the results of tests are 
often so conflicting, and depend so much upon very 
small differences of condition, that it is by no means 
an easy matter to arrive at the truth. 


ARE WE LAYING TOO MANY MILES OF 
TRACK TO REACH A FEW PEOPLE?* 


WW. 


BY COLE. 

It is an established fact that as the mountain 
would not go to Mohammed, he had to go to the 
mountain. The fact is just as self-evident in the 
location of track, that if you stop one block from 
where the dividing line comes, between the settled 
district and the open field, the people will walk that 
one block to the cars; and the maintenance and oper- 
ation of 1,500 feet of track for one year on a fifteen 
minute headway, at nine cents per car mile, means 
the interest at 5 per cent on 526,864, or $3.68 per 
day. It can be readily seen that with many lines 
extended just beyond the line of population the 
road has extended just beyond the line of dividend. 
It is conceded by all that when a new line is con- 
structed we have to educate the people to ride, 
as they have become accustomed to depend on their 
horse or bicycle or to walk. Now, if we extend 
our lines beyond the population, we immediately 
become professors of education, as we must not only 
educate the existing population to ride, but must 
educate the people to build on the open territory and 
educate people to move into the houses built. If we 
keep within the lines of existing population, we 
have the advantage of a general located on an emi- 
nence—we ean wait and see which way the popula- 
tion army moves, and then we make no mistake in 
our extension. In other words, the railroad is prac- 
tically the army sutler, and there is no instance 
where the sutler led the army. 

There is no denying that a railroad extended into 
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open territory will increase the value of real estate. 
and eventually build it up; but in the meantime we 
are wearing out rolling stock and track for the 
owners of real estate, and should receive a bonus 
sufficient to carry the road until the open territory is 
sufficiently populated to support a road. 

It is the general experience that by the time the 
fields become populated the rolling stock mast be 
replaced and the track repaired, or we practically 
build a new road to suit the new condition, and out- 
side of the benefit to the real estate owners, we only 


get our returns when the new road is built for the 


actual needs of the existing population. 


A road built in an unpopulated district has to con- 
tend with more dust and mud upon its rails, which 
means wear and tear, and without sewers there are 
bound to be places in the track where it will be cov- 
ered with water, which is deleterious to motorn 
trucks and car bodies. 

We will cite as an illustration a city of 40.000 
inhabitants which has twenty miles of track; tive of 
the city lines extend 2,112 feet beyond the settled ter- 
ritory, or two miles of track with but little traffic. 
Taking an average of ten cities of 40,000 population. 
the riding per capita is forty-six times per year. 
This would give in gross receipts $92,000; operating 
expenses 70 per cent. of gross receipts, or $64.000; 
and $27,600 net receipts. The average road is 
bonded at the rate of $30,000 per mile, or 3600.0) 
for twenty miles of track. The interest at 5 per 
cent. would be $30,000. This would show a deficit of 
$2,400 in interest. 

Now, in this city of 40,000 inhabitants we have 
two miles of track operated and bonded that for the 
present we get no returns from, as it was built to 
promote the building of the city at different pointa; 
and like the man who has lived a good life on earth, 
we are looking forward to a future reward, but the 
man is invariably dead when he receives it, and the 
results on street railroading show that they are wait- 
ing for the sound of the horn in the hands of the 
receiver. 

In this city of 40,000, if but eighteen miles had 
been built and bonded for $540,000, with an annual 
interest of $27,000, we could have shown at least 
$600 surplus, and with the modern methods of in- 
creasing traffic, this surplus could undoubtedly be 
increased to pay the stockholders a fair rate of inter- 
est if eighteen miles were built instead of the 
twenty. 

If for obvious reasons it becomes necessary to ex- 
tend the track beyond the populated limits, care 
should be taken to focus the promoting energy upon 
one line, and to extend no other lines until the one 
so extended has been so populated that that line shall 
be self-supporting, as with the extension of several 
lines in different parts of the city the various interests 
become separated and each line so extended only 
receives a very widely scattered population that 
must take years to promote into a paying teri- 
tory. 

Precaution must be observed in running out sub- 
urban lines for park and pleasure resorts, as we can 
only count on three months of pleasure travel, and a 
line built for pleasure travel only is apt to prove a 
problem with an unknown quantity. On the other 
hand, all parks and pleasure resorts introduced along 
existing lines, even though built at a considerable 
expense, if properly managed, will prove a booster 
to the net receipts of the lines favored. 

In locating pleasure resorts, if posible they 
should be placed on lines connecting two towns, as 
then you promote traftic in both directions, and are 
not to a large extent paying for an empty mileage in 
one direction; and you are also promoting traffic to 
the thinly populated section of your road. To clinch 
my argument, I will quote from an editorial in the 
Street Railway Journal: ‘‘ That the total street rail- 
way mileage of the United States is approximately 6 
per cent. of the steam railroad mileage. About ë 
per cent. only of this mileage is at present in the 
hands of receivers, as against about 25 per cent. of 
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the steam railroad mileage. The gross earnings of 
all American street railway properties are probably 
slightly less than 15 per cent. of the combined freight 
and passenger earnings, but are nearly 50 per cent. 
of the passenger earnings alone of the steam railroad 
properties, while the net income applicable to divi- 
dends on capital stock is hardly less than 35 per 
cent. of the steam railway income. These results are 
surprising indeed. That 14,000 miles of street- 
railway track should be able toearn half as much 
gross on passenger traffic and one-third as much net 
(for dividends) on combined passenger and freight 
traffic as is earned on 234,000 miles of steam rail- 
road track—this is certainly a remarkable showing, 
and one which points to a very reasonable cause for 
a capitalization per mile of track larger for the street 
railway than for the steam railway properties.“ 

When we have carefully considered the subject of 
this paper, ‘‘ Are we laying too many miles of track 
to reach a few people,” the results of a comparison 
between the steam and street railroads are not so 
surprising, as there is no doubt if the cities could all 
be moved within a few miles of one another along 
the lines of the steam railroads that their passenger 
receipts would show an immense increase and a 
corresponding decrease in operating expense. 

Even though the steam road charges three cents a 
mile, and the street railway often gets less than one 
cent a mile, we find that the receiver’s hands and 
pockets are being filled by the steam roads, because 
even at three cents per mile enough passengers 
must be carried tosupporta lengthy mileage through 
the unpopulated country. 


ECONOMICAL EQUIPMENT AND OPERA- 
TION OF POWER HOUSES.* 


BY H. 8. NEWTON. 


I am going to ask the attention of the members to 
a few of the details connected with the economical 
equipment and operation of a power house which, 
ordinarily, do not get further than the engine room, 
but which might profitably, in a great many cases, 
be considered in the office. 

A modern electric street-railway station, to deserve 
the name in these advanced days, should embrace in 
the details of its construction those features which 
experience has shown to be the best adapted to the 
service required. These details, I take it, are such 
as would be included by all engineers in a compound 
condensing station. A preference has been shown by 
some engineers for certain additional features, by 
others for features differing considerably in the means 
toward the end. lt is not my intention to enter into 
a discussion of the relative merits of different ap- 
paratus, or the wisdom of different methods, but I 
shall confine my remarks to the ways and means 
which we have considered and have adopted in our 
power house lately constructed at Syracuse. 

The Syracuse Street Railway Company's plant is 
made up of three double compound engines of the 
upright, marine type, having cylinder dimensions 
16} x 31 inches, with a 24 inch stroke. These are 
belted direct to multipolar generators of 300 kilowatt 
capacity and exhaust each into an independent 
surface condenser. The condensed steam from the 
condensers is pumped through an oil filter or separator 
into a hot well from which the boiler feed pumps 
convey it through a pipe heater to the boilers. By 
this arrangement not to exceed ten per cent. of the 
boiler feed water is taken from the outside water 
supply, and all difficulty with scale is practically 
overcome. 

The boiler house contains five 90“ tubular boilers, 
16 feet long, each made up of 188 four inch tubes. 
These are fed by a pair of pumps, one acting as a relay 
to the other. The whole plant has been in operation 
only a few months, and it has been impossible as vet 
for us to make an accurate test as to its economy. 
Our coal and water bills have demonstrated the fact, 
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however, that we are making power at a low rate, 
and this, with the additional fact that we are having 
an entire absence of trouble, is all that I can urge 
as an excuse for this paper. 

The feed water is introduced into our boilers 
through a line of 24 inch piping connected to dupli- 
cate pumps through a pipe heater. We have found 
two objections to hold against the arrangement as 
adopted, the correcting of which, I feel, will influ- 
ence somewhat the economy of the station. 

The first of these is the fact that in covering the 
live steam pipes it was not deemed necessary to cover 
those carrying the warm water to the boilers. This 
leads to a difference of some five to ten degrees in the 
temperature of the water when leaving the heater 
and when entering the boiler, and is, consequently, 
a source of some little loss. 

The second point is the absence (since remedied ) 
from the feed water line of a check valve beyond the 
pumps to relieve the check valves at the boilers. 
This would seem to be of small importance, if not 
absolutely unnecessary, but we have found it of 
decided advantage in prolonging the life of the valves 
and doing away with the rattle occasioned in these 
valves by the pulsations of the pumps. An air 
chamber over the pumps is also of prime importance 
in lending elasticity to the system. 

In this connection I wish to call your attention to 
the importance of an injector on each of the boilers. 
There seems to be a growing tendency to rely entirely 
on a relay of pumps, thus allowing the operation of 
the station to hinge on the efficiency of a piece of 
apparatus which my experience goes to show has a 
decided tendency to get out of order. 

Concerning the economy of using over and over 
again for boiler feed the condensed steam from the 
engine exhausts, a great deal may be said. The 
surface condenser, the necessary adjunct to this prac- 
tice, is not a particularly rare piece of apparatus, but 
I tind that a surface condenser which is called upon to 
perform this one of its functions is decidedly uncom- 
mon in street railway practice. In numerous stations 
it is used to obtain a vacuum, but in very few is the 
water of condensation utilized. The character of the 
water around Syracuse made it very desirable that 
we should utilize the condensed steam if possible, 
and after what promised to be some very disastrous 
experience, we have at last succeeded and are running 
very successfully, as mentioned before, with over 
ninety per cent. of our feed from this source. 

Our immediate result on starting this practice was 
oil in the boilers, or a mixture of oil and dark brown 
sediment, which caked over the bottom seams. We 
removed this and tried again, concluding that it 
might be shop grease and dirt. Again we had the 
same result. Examination of the oil filter showed 
nothing out of order, and consultation with the 
engine builders evolved nothing new. After endless 
experimenting, resulting in a leaky boiler or two, 
and the consumption of a vast amount. of chemicals, 
we have located and remedied the trouble to our 
entire satisfaction. 


The accumulation noticed seems to have been the 
result of three causes : 

(1) The use of too much cylinder oil. 

(2) The use of the wrong kind of cylinder oil. 

(3) Insufficient filtration of the oil from the feed 
water before going to the boiler. 

The first of these causes was, of course, soon reme- 
died, and the old fashioned notions of our engineers 
were shocked with the order to use only three drops 
a minute for each engine. 

The second cause we were longer in discovering 
the remedy for. Various expedients were tried for 
cutting up the grease in the boilers, such as carbonate 
of soda, soda ash, tri-sodium phosphate, and lastly 
kerosene oil. None of these expedients proved effect- 
ive, however, and it was not until we changed our 
cylinder oil that we solved the problem. We pur- 
chased some oil of purely mineral stock, which has 
worked so well as to lead me toconclude that it must 
have been the animal fat in the other oil which was 
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doing the mischief. We are using this oil to-day 
with remarkably good results, never more than a 
slight film being apparent in the boilers at the time 
of the weekly cleaning, and this readily succumbing 
to the action of a half pail full of soda ash pumped in 
with the feed water before cooling off. 

The third cause of trouble we have recently largely 
overcome by introducing a number of partitions in 
our oil filter, by means of which the water is caused 
to flow alternately over the top of one end under the 
next, in this way allowing the oil to settle from its 
water emulsion and be collected in the excelsior 
filling. 

The factor that after all has seemed to be the 
strongest in the solution of our problem in economy 
is the choice of fuel. We have done quite a good 
deal of experimenting in this line with various grades 
of coal and the results obtained have been such as to 
lead me to very strong conclusions. 

The best coal, and by that I mean the cheapest 
fuel, we have found to be anthracite buckwheat, cost- 
ing on board cars at our station $2.25 a gross ton. 
The dust anthracite I find will sift through the bars. 
When mixed with an equal amount of soft coal, it 
works very well, but necessitates the help of an extra 
man as mixer and is not so economically fired. We 
use thirteen tons of buckwheat a day, where it was 
necessary to use seventeen or eighteen of the mixture. 

A great deal has been written and a great deal more 
said about the efficiency of special devices, such as 
high and low water alarms, automatic damper regu- 
lators, etc., in the boiler house. Our experience with 
them has been most satisfactory. We have found 
that the less responsibility you place on the man who 
shovels in your coal, the better off you are in the end; 
or, in other words, that as compared with human 
brains, the mechanical device is at a big premium. 
By making the engineer responsible for the operation 
of the devices and keeping them in repair, you are 
insuring yourself a great deal better boiler house 
economy than you could otherwise expect to obtain. 

The vertical marine type of engine has given us 
thus far very good service. The most serious objec- 
tion that we can urge to them is that they are noisy. 
In order that the vertical cross-head guides may not 
be subjected to too serious wear, we have found it 
necessary to lower the compression below the point 
usually employed. The natural consequence is more 
wear in the cross-head crank bearings and more noise. 
With more compression we get hot cross-heads and 
guides, and we consider that we have chosen the 
lesser of the two evils. 

Our engines are provided with piston valves for 
the high pressure, and gridiron slide valves for the 
low pressure cylinders. They will govern to within 
three per cent., or about as well as the Corliss. 

I don’t think the true importance of good engine 
government is recognized by street railway men. 
One is apt to regard a badly governing engine merely 
as an inconvenience resulting in a lower speed on the 
cars and dim lights. The additional loss of power 
on the lines, viz., in the feed wires, trolley wires and 
rail return, resulting from the decreased voltage at 
the station is often entirely lost sight of. A few fig- 
ures on this point might be interesting. 

Given a station with generators compounded for a 
constant potential of 500 volts, with constant speed on 
the engine, and a system of feeders allowing for an 
average loss on the line of ten per cent. with full load 
on the machines. With our engines governing per- 
fectly, ten per cent. is lost in transmission. If they 
slow down as the load comes on so that the dynamos 
show only 450 volts with the same watt output, over 
twelve per cent. of the total energy will be lost in 
transmission. With 400 volts on the machine, over 
fifteen per cent. will be lost. Therefore, when we 
couple these facts with the consideration of the loss 
of light and decreased efficiency of motors at the 
lower voltage, it is plain that too much importance 
cannot be given to the government of prime movers. 

In conclusion, I cannot refrain from adding one 
more voice to the cry against cheap labor in the power 
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house. What help of that kind we do employ, and 
we are not extravagant I assure you, is used in a 
subordinate capacity. Our present engineer in charge 
was employed by me after very clear demonstration 
that a cheap man was not capable of handling the 
plant. A condensing station, with the volume of de- 
tail which must be always present in its construction, 
requires brains for its operation; and the man with 
brains commands good wages. The pressure that is 
brought to bear on the management for reduction of 
wages in the power house is often severe, as I can 
testify, but the moment the concession is made the 
trouble begins, and a shutting down for repairs on 
your road becomes a common occurrence. 


THE PROPOSED MAGNETIC UNITS.*—IV. 
To the Editor of THE ELECTRICIAN. 

SIR: Before the Ipswich discussion—if there is 
to be a discussion—a few additional lines (not mega- 
lines) may be useful in calling attention to a few as- 
pects of the matter which might possibly get over- 
looked, judging from your ‘‘ Correspondence ”’ 
columns of this week. It is easy to exaggerate the 
oddness of a new name so long as it is unfamiliar, 
and once upon atime I suppose ohm and megohm 
suffered under this disadvantage—in fact, I myself 
remember that time; but the term ohm now sounds 
homely enough, although it does not convey its mean- 
ing on its surface so clearly as the equivalent term 
volt-per-ampere may, for the sake of illustration, be 
supposed to do; and this fact, so far from being an 
objection, is a positive aid towards its free and easy 
diffusion among operatives and line-testers. Again, 
the term voll-ampere would do instead of watt, yet the 
latter term has come into use; and, similarly, the 
term joule issimple and handier, although less self- 
explanatory than volt-sec-ampere. 

If compound words, like ampere-turn instead of 
gauss, and volt-line instead of weber, are enforced for 
very simple and fundamental quantities, it seems to 
me that the policy, though plausible for the moment, 
will be a short-sighted one; because it will then be 
difficult to proceed further with the formation of 
compounds, such as weber-per-gauss, which is a unit 
of permeance, and weber-gauss, which is a unit of 
energy (and may easily be made a joule). Again, 
the term weber-turn seems to me likely to become in 
the future nearly as useful as ampere-turn has proved 
itself to be, but it cannot be introduced unless 
a single name (not much matter what) is affixed to 
the C.G.S. unit of N or to some multiple of it. 

But some of your correspondents appear to hold 
that no unit names at all are wanted; because if 
asked hastily for a boiler-pressure the reply ‘‘ 80 
is amply expressive. Similarly it might be truly said 
that when asked in casual conversation for the length 
of a lease or the age of a man, the reply 99 is 
completely intelligible; but surely it would be in- 
convenient not to be able to add the term years“ 
whenever for precision or completeness it was desira- 
ble? And sucha term, though meaningless in itself, 
may be legitimately employed without always having 
to think what a year precisely means; nor would the 
ordinary man feel grateful if told that he might 
employ the more expressive phrase  carth-orbital- 
period instead. Surely those who doubt the useful- 
ness of names for units (of course introduced in 
moderation, and after thorough consideration, by 
collective authority ) can hardly remember the vague 
era before the terms volt and ampere existed, an era 
when no one had any instinctive ‘‘feel’’ of what 
current they were getting out of their Grove or Bun- 
sen cells, which were then mostly the only available 
large-scale source of electromotive force. 

And one more point I must reiterate, though it is 
admittedly a matter on which a precisionist and a 
teacher must feel more strongly than practical 
men and engineers, the reason for adding pounds 
per square inch 7?’ in a specification of pressure is in 
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truth not solely because other countries use kilo- 
grammes per square centimeter; part of the reason is 
of a much more fundamental character, lying at the 
basis of the whole idea of absolute measure; nor would 
it be at all satisfactory silently to assume the C.G.S. 
system in every case and record only the numerical 
portion of quantities, although this may be often 
conveniently done in colloquial haste. Perhaps it 
has not been clearly noticed by everybody that the 
unit is just as important a portion of the specifica- 
tion of a concrete quantity as the numerical portion. 
The height of anything whatever is 360 if the appropri- 
ate unit be chosen; the figure applies equally as well 
to the solar prominences, to a fly’s probocis and toSt. 
Paul’s Cathedral, only the units are different. 
Yours, &e., OLIVER J. LODGE. 
September 6, 1895. 


To the Editor of THE ELECTRICIAN. 

Stk: Being so far from the center of civilization, 
I am afraid the remarks you have asked me to make 
on the subject of the correspondence on magnetic 
units in your columns will be late and fall rather flat 
after the British Association Committee have had 
their say. 

I never can understand the objection to having au- 
thorized names for any units at all. Nobody need 
use them unless they like. Even Mr. Ravenshaw in 
his own works may, for instance, use the unsystem- 
atic units he has accustomed himself to without doing 
anybody else any harm. <As Mr. Esson very sensibly 
says, ‘‘ By all means let the scientists invent names 
for units.” The proposal that they be allowed to 
grow, which has been made by several sensible 
men, has not in the past led to satisfactory results. 
We have ounces and grammes and leagues and versts 
as the result, and, though we are an insular nation, 
it is to be hoped that the question at issue will be 
viewed from the international standpoint. Even in 
the one matter of magnetic force we have names ga- 
lore growing up. Lines” and scots’’ and gausses ”’ 
and ‘‘thoms’’ and hops and mags. There is 
evidently a preponderating preference for a monosy]- 
lable, and yet several consider that the names mag- 
netic line and ampere-turn ’’ are short enough for 
convenience. There are, no doubt, objections to per- 
sonal names, but as this has been a matter of inter- 
national agreement, it will probably be best to abide 
by that decision and continue the system. Questions 
of jealousy between nations as to the name to be 
chosen are so amusing it would bea pity to lose these 
disputes. On the other hand, it isa very good rule 
to avoid the names of living men, especially when 
they themselves object. 

As regards this question of giving names to units, 
I think the consensus of opinion is that names should 
be given to them, and are asa matter of fact being 
invented by engineers for their own convenience; and 
so far the appeal for help in deciding this question 
has been helpfully responded to by engineers, and has 
led to a valuable contribution to the discussion. 

In respect of the much more difficult questions 
as to the coefficient of induction and of magnetic 
permeability, hardly any help has been given by en- 
gineers, or indeed by any of the correspondents. Mr. 
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Heaviside is in favor of u = TE Most of the corre- 


spondents, including Prof. Ewing, to whom Mr. Heavi- 
side appealed, assume that no other definition than 


4 1 is possible. The matter is essentially compli- 
cated. The phenomena themselves are very compli- 
cated, and there does not seem any prospect of mak- 
ing themsimple. Personally, Iam rather inclined to 
y= ; 11 but we really want two different names 
0 
for the two different quantities, and the only serious 
question is, to which shall the name“ permeability ” 
apply, and what name shall be given to its unit. 


From the almost universal agreement apparent from 


the answers it would seem that y == y has been up 


to this always called the permeability, and if so som 


other name should be invented for 71 for it i 


dreadfully confusing to have the same name for two 
different quantities, especially to students, whose 
claims in a matter of the kind are certainly deserving 
of consideration. Those who find it unnecessary to 
distinguish between = and 4711 may stick to one ot 
the other of them, and it is pure dog-in-the-manger 
for them to object to another name for a quantity 
that they never use. 

As regards the coefficient of self-induction, I think 
it would be a very great misfortune if the British 
Association were to set itself up in any degree in 
Opposition to the Chicago International Congress 
May be the ‘‘henry ”’ is not the absolutely best unit. 
but a confusion of tongues, a new babel of names, 
would be far worse than any little inconvenience 
from using the ‘* henry,” and when once accredited 
representatives of a large number of civilized nations 
have settled upon a term it is most important that 
all civilized nations should submit to the result and 
substitute, in science and manufactures at all event», 
arbitration and agreement for war. 

As regards the great 47 question, I entirely agree 
with Mr. Heaviside in thinking that it is a great 
misfortune that our units have been founded on tke 
present definitions of a unit pole instead of upon the 
one he advocates, but I do not at all agree with him 
in thinking that a change is now possible. The exist- 
ing inconvenience arising from 4x is not really very s- 
rious, and when one considers the enormous difficulty 
that exists in changing our really terribly inconve 
nient weights and measures, which costs our country 
so many years of the life of each child, and so man; 
millions of money in keeping calculators at work 
who might be employed in something useful, I se 
no possible prospect of changing our present very 
seriously inconvenient system of electromagnetic 
unite. There are so many other things better worth 
doing that I would be very sorry to see my scientific 
friends engaged in putting their shoulders to thir 
wheel with that expenditure of time and energy that 
would be required to accomplish anything, especially 
when the prospect of accomplishing anything i» 
so very minute. Yours, eto. 

GEO. FRAS. FITZ GERALD. 

Fernbank. Howth, Co. Dublin, Sept. 10, 1°95. 


THE TELEPHONE SITUATION. 


A correspondent writes us, under date of September 
23, a very full letter in regard to telephone matters. 
The letter itself is marked Not for publication. but 
since there are so many points raised that are of gen- 
eral interest, we abstract freely from it, but withhold 
all marks of identification. 

The letter is in part as follows, the various points 
raised being numbered to facilitate reference : 


Is the organization of the Eastern Protective Associanca 
completed yet? (1) If so, will you kindly give me the ad 
dress of its secretary ? 

The knowledge of the art, as shown in the Berliner patent. 
looks very thin from the present standpoint. Must the de- 
velopment of eighteen years give way to that de ript:on 
of what one does not know about a transmitter? Is there 
an electrician to-day who can take that specification and 
make an instrument which will transmit speech, much lee 
receive it? (2) Wherein does his show development be- 
yond the Reis transmitter, descriptions of which were put- 
lished several years before the Bell telephone was known ° 
(3) If you make a practical one from Berliner's description 
or in fact a transmitter at all from it, you must make tbe 
sensitive contact points of carbon (4), instead of metal as de- 
scribed. (The word carbon is not in the patent.) Do the 
same from the old descriptions of Reis's instrument and 
you - will have a very efficient transmitter, fully equal or 
superior to the Blake. I am using one on my switchboard 
which does not differ in principle from the Reis except that 
it has carbon contact, and it is a very efficient one. 

I hope and trust that all interested will unite, as you ad 
vise, and show one solid front against the Bell Companys 
and hit it whenever it shows itself. 

The Berliner patent out of the way—what about the os. 
bell? Watson's patent has stood, and will stand nearir 
four years and a half longer. 


Oct. 16, 1895. 


The 5th claim seems to cover any kind of a switch which 
alternately connects the line with the ringer magnet, or the 
*phone, according to the position of the switch. It seems 
strange that every maker, so far as I know, clung to the 
dirided circuit and switch of some kind, trying only to avoid 
the automatic part of it. Yet the 5th claim does not mention 
telephone, gravity, automatic or anything of the kind. It 
plainly covers a divided circuit and switch of any kind. A 
method for getting around this has been devised as follows: 
The main circuit is permanently wired through the ringer 
magnets and phone in series, and remains so. No rusty 
springs; no broken or imperfect contacts ; simpler, much 
cheaper, and very much better than any switch arrange- 
ment. 

This device has been tried on a circuit 8 miles long with 
15 stations besides an extension bell permanently on each 
line in the central office, working when connected through 
17 ringer magnets in circuit, and yet it works nearly as well 
as a short line with a single station. The equipment in 
these 15 stations is 7 carbon transmitters, 4 magneto trans- 
mitters, and 4 where the receiver is used for both transmit- 
ting and receiving, and none have any difficulty in making 
themselves heard. The system is so much better that I 
have never known a case where half that number of sta- 
tions could be well worked by Blake transmitters through 
Watson call bells (5). i 


Replying to the above according to bracketed num- 
bers : 

(1) The Eastern Protective Association has com- 
pleted its organizatlon. The address of the secretary 
is A. F. Stanley, 32 Frankfort street, New York. 

(2) (3) (4) The difference consists mainly in this 
that Reis had not conceived the idea that an unin- 
terrupted current was necessary to the transmission 
of speech. It is not necessary for the transmission of 
musical notes, and since that was what Reis was striv- 
ing for and because by means of an interrupted cur- 
rent greater volume of sound could be obtained, he 
devised an instrument which was intended to inter- 


rupt the circuit at each air vibration. If it failed to 
interrupt the current, it failed to act as intended, 
and would certainly be capable under these condi- 
tions of transmitting speech. Reis did not under- 
stand this, however, and although his instrument 
probably did at times transmit electrical undulations 
similar to those necessary for articulate speech, Reis 
did not discover the reason. The essentials to speech 
transmission were not discovered until later and were 
first made known by Bell. He found among other 
ways that by varying the resistance of the circuit in 
consonance with sound waves the latter could be re- 
produced. 

Berliner claims to have invented one way of varying 
the resistance of the circuit, viz., by varying the 
pressure between two electrodes always in contact. 
His method therefore differed materially from Reis’s 
in that the latter endeavored to insure the breaking 
of contact with each sound wave, while the former 
endeavored to insure and specified that such break 
should not occur. 

That Reis’s instrument sometimes failed to work 
as he wanted it to work, and did something else which 
he tried to prevent its doing, does not constitute it an 
anticipation of the utilization of that principle which 
of all things he was trying to avoid. Nor does the 
fact that Berliner’s early instrument sometimes or 
frequently did interrupt the current, which of all 
things it was intended that it should not do, and 
acted as Reis’s instrument was intended to do, con- 
stitute a trespass upon Reis's method. 

If the two instruments were contemporaneous, Reis 
and Berliner might both have gotten out valid patents 
for what they severally claimed and neither instru- 
ment would have infringed the other so long as each 
was used as it was intended to be used. 

Our correspondent seems to think that because the 
contacts in Berliner’s instrument are both metal, or 
at least are both carbon, that it will not act as a 
transmitter. This is a mistake. It will transmit 
speech just as it is described in the patent—provided 
the contact is not broken, as also specified. Were 
one or both of the electrodes of carbon it would bea 
far superior instrument and have much wider range, 
but it was not necessary to use the word carbon 
in the patent to make it operative. In fact the claim 
is far broader by the omission of the name of any 
specific substance. 

(5) The method suggested for getting around the 
Watson patent is practicable but will not give so good 
articulation, as when self-induction is introduced inte 
a telephone circuit it very greatly interferes with the 
articulation. It acts also like a choking coil, and if 
there be sufficient present, it will be impossible to 
speak at all. For this reason, the calling apparatus, 
which as usually constructed has high self-induction, 
is best cut out of circuit when the latter is in use for 
conversation. 

We have already expressed ourselves rather fully 
in regard to the Watson patent as a patent. 
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Northwest General Electric—The Scheme, the Companies Fi- 
nanced, the Facts and Figures from the Official Record. 


HOW BONDS ARE MANUFACTURED FOR NEW ENGLAND INVESTORS. 


CHAPTER XIII. 


— —— 


The Owatonna Electric Co. 


The stock and bond deal to which we devote our 
attention this week is again one of the smaller 
affairs which went to make up the long record of 
Mr. Byllesby and the Northwest General Electric 
Company in their capacity as agentsin Mr. C. A. 
Coffin’s grand and comprehensive scheme of electri- 
cal financing. 

Almost every feature of the plan for manufactur- 
ing stocks and bonds and getting rid of them to the 
credulous Eastern investor, which we have pointed 
out with so much detail in previous articles, is ex- 
hibited in the progress of the Owatonna plant from 
nothing up tosomething, then from something back 
to almost nothing, during which transformations 
$25,000 to $50,000 of other people’s money was trans- 
ferred to the pockets of the schemers, and an equal 
or greater amount lost by the legitimate stockholders 
of the parent manufacturing company through the 
uncollectible merchandise debts of a lighting plant 
whose only reason for being was that it was a good 
thing to bond. 

Owatonna is the county seat of Steele County, 
Minnesota, and had, in 1890, a population of 3,849. 
It has no advantages over other similar towns in that 
section. It has no manufacturing enterprises of 
consequence, but is merely the trading center for the 
farmers of the county. The houses are thinly scat- 
tered over the territory comprised within the town 
limits, though not so conspicuously so as at Fari- 
bault. 

In the summer of 18983 Messrs. S. H. and W. S. 
Pierce, two young men of the section, who had some 
money and considerable enterprise, and who had 
heard large stories of great possibilities for making 
money in central station lighting, decided to em- 
bark in the business. Their first venture was at 
Austin, and the second at Owatonna, where they 
procured a franchise and a contract for city lighting 
in the summer of 1890. The original franchise and 
contract are incorporated herewith : 

[copy]. 
ORDINANCE NO. 90. 


An ordinance establishing an electric light and power 
plant in the City of Owatonna. 

The Common Council of the City of Owatonna, State of 
Minnesota, do ordain and establish as follows: 

Section l.—In consideration of the benefits that will 
accrue to the City of Owatonna, of the State of Minnesota, 
and the inhabitants thereof, it is hereby granted unto Henry 
Birkett, of the City of Owatonna, State of Minnesota, or his 
successors or assigns, permission and authority to erect 
such buildings, machinery and apparatus within the cor- 

rate limits of said City of Owatonna as may be necessary 
or the production and transmission of electricity for the 
purpose of lighting, heating and furnishing power; and 
the permission and authority for the period of fiftcen years 
from and after the passage of this ordinance, five years of 
which first following the date of said franchise shall be ex- 
clusive, to place the necessary poles, wires and operating 
fixtures within the streets, alleys and avenues of said City 
of Owatonna for the purpose of conducting said electrice 
light, power and heating, said poles and wires to be erected 
under the direction of the City Council, and said City Coun- 
cil shall have power to direct such changes as it shall deem 
proper, at the expense of said Henry Birkett, his successors 
or assigns. 

Sec. 2.—The said Henry Birkett hereby agrees not to 
charge any person or persons more than one cent per hour 
for each sixteen candle-power lamp by them used, or not 
more than $ per month foreach are light of 1,200 candle- 

wer used until 8.30 P. M., or $6 per month until 9 P. u., or 
8.50 per month until 10 P. u., or $7.50 per month until 11.30 
p. M., und that the said Henry Birkett, his successors or as- 
signs will light the city with as many or ns few arc lights 
as may be desired from time to time for the following 
prices, to wit: 

$7.50 cach until 12 o’clock midnight, or $9.50 for all night, 
each lamp of 1,200 candle power, on the Philadelphia moon 
schedule; it being understood that no contract for street 
lighting will be entered into for a less period than five 
years, and that all halls or public places who may want in- 
candescent lighting shall not be charged over two cents per 
hour for each sixteen candle power lamp by them used. 


Sec. 8.—It is further ordered that in consideration of the 
benefits hereto accruing to said Henry Birkett, his suc- 
cessors or assigns by this ordinance, the said Henry Birkett 
shall erect and operate said electric light plant within nine 
caleridar months from the date of the passage of this or- 
dinance. 

Sec. 4.—It is further ordered that if said Henry Birkett, 
his successors or assigns shall at any time after nine months 
froin the date of the ge of this ordinance cease to 
operate the said clectric light plant and it shall not be oper- 
ated for the period of four months, such inaction and delay 
shall cause a forfeiture of all rights and privileges acquired 
under this ordinance, unless otherwise ordered by the said 
City Council of the City of Owatonna. 

Sec. 5.—It is further ordered that nothing in this ordi- 
nance shall be construed as forbidding the establishment of 
private light plants erected and maintained for the pur- 
pose. of lighting only the property of the owner of said 
plant. 

Sec. 6.—This ordinance shall take effect and be in force 
from and after its publication. 

Passed December 3, 1889. 

Attest: 
C. E. LUCE, 
City Recorder. 
Officially published December 6, 1899. 


E. M. MOREHOUSE, 
yor. 


COPY OF CONTRACT BETWEEN PIERCE BROS. AND 
THE CITY OF OWATONNA. 


This agreement made and entered into this 5th day of 
August, A. D. 1890, by and between S. H. Pierce and W. S. 
Pierce, co-partners, Jonia business as Pierce Bros., suc- 
cessors to the Owatonna Electric Light Company, parties of 
the first part, and the ciy of Owatonna, party of the sec- 
ond part, witnesseth :—That for and in consideration of the 
covenants and agreements on the part of the said party of 
the second part and their faithful performance, the said 
parties of the first part hereby covenant and agree to fur- 
nish for the said party of the second part ten arc lights of 
1,200 normal candle-power for the period of one year from 
and after September 15, 1890, and to be located as directed 
by the Common Council of the City of Owatonna, and to 
be run until midnight according to the Philadelphia moon 
schedule, including moonlight nights when clouded and 
dark. The said party of the second part, in consideration 
of the faithful performance of the foregoing covenants and 
agreements on the part of the said party of the first part 
hereby covenants and agrees to pay the said parties of the 
first pon the sum of $7 per month Yor each light used dur- 
ing the year, payable monthly. It is hereby mutually cov- 
enanted and agreed by and between the parties hereto that 
this contract shall be a waiver of the provisions of Ordi- 
nance No. 90, entitled An ordinance establishing an elec- 
tric lightand power plant in the City of Owatonna,” so far 
as said ordinance relates to the question of the time of con- 
tract. In testimony whereof both parties have hereunto 
signed their names and affixed their seals on the day and 
year first above written. 

S. M. BYRNE 


City Recorde 
E. M. MOREHOUSE, 


Mayor. 
S. H. PIERCE, 
W. S. PIERCE, 
(By S. H. PIERCE). 
Signed, sealed and delivered in the presence of 
I. W. BURCH, 
BENJ. E. DARBY. 


ARTICLES OF INCORPORATION OF THE OWATONNA 
ELECTRIC COMPANY. 


We, the undersigned, for the purpose of organizing and 
becoming a body corporate under and by virtue of the laws 
of the State of Minnesota, in such case made and provided, 
have adopted and executed the following Articles of Incor- 
poration. 

ARTICLE FIRST. 

I. The name of this corporation shall be the“ Owatonna 
Electric Company.” 

II. The general nature of its business shall be (a) to con- 
struct, maintain and operate a plant or plants for manufac- 
turing and generating electricity. (b) To deal in, furnish 
and supply electricity for light, heat and power. (e) To 
carry on any and all business in anywise appertaining to 
or connected with the manufacturing and generating, dis- 
tributing and furnishing of electricity, for light. heat and 
ower purposes, including the transaction of any and all 
vusiness in which electricity is now or hereafter may be 
utilized and all matters incidental or necessary to the dis- 
tribution of electric light, heatand power. (d) To manufac 
ture and repair any and all necessary appliances used in or 
which may be required or deemed advisable for or in con- 
nection with the utilization of electricity or in any wise ap- 
pertaining thereto or connected therewith. (e) To lease 
purchase, hold, sell, convey, mortgage and exchange real 
or personal property or contracts, and to do any and all 
other things, and cares on any and all other business oper- 
ations which may be necessary or advisable in connection 
with the manufacturing, generating, distributing, sellin 
and fernishing of electricity, or the apparatus and appli- 
ances connected therewith as aforesaid. 

III The principal place of transacting the business of this 
corporation shall be the city of Owatonna, in the county of 
Steele and State of Minnesota. 

ARTICLE SECOND. 

The time of the commencement of this corporation shall 
be the fourth day of December, A. D. One Thousand Eight 
Hundred and Ninety-one (1891); and the period of continu- 
ance of said corporation shall be thirty (30) years from said 
date. 

ARTICLE THIRD. 

The amount of the capital stock of this corporation shall 

be Twenty-five Thousand (25,000) Dollars, and the same 
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shall be paid in within fifteen days after the same shall be 
subscribed for and not later than January Ist, 1892. 


ARTICLE FOURTH. 


The highest amount of indebtedness or liability to which 
this corporation shall at any time be subject shall be the 
sum of Twenty-five Thousand (23, 000) Dollars, exclusive 
of bonded debt, and this corporation may issue and nego- 
tiate its bonds at such time in such amounts and secured 
by mortgage or otherwise as its Board of Directors may 
deem best, but not to exceed in the a gate the sum of 
Fifty Thousand (50,000) Dollars in addition to the above 
mentioned Twenty-five Thousand (25,000) Dollars of indebt- 
edness or liability. 

ARTICLE FIFTH. 

The names and places of residence of the persons forming 
this association for incorporation are as follows: Henry M. 
8 St. Paul, Ramsey County, Minn.; Geo C. Duffie, 
St. Paul, Ramsey County, Minn.; Wentworth P. Johnson, 
St. Paul, Ramsey County, Minn.; Benjamin F. Meek, Jr., 
St. Paul, Ramsey County, Minn; Howard C. Levis, St. 
Paul, Ramsey County, Minn. 

ARTICLE SIXTH. 

I. The government of this corporation and the manage 
ment of its affairs shall be vested in a Board of five Direct- 
ora, each of whom shall be a stockholder, and in the follow- 
ing officers, viz., a President, Vice-President, Secretary and 
Treasurer, and such other officers and agents as the Board 
of Directors may from time to time appoint. 

Il. The Directors shall be elected at the annual meeting 
of the corporation on the first Monday in December in each 


ear. 
IIL. The officers of this corporation shall be elected an- 
nually by the Board of Directors at their first meeting each 
year immediately after the annual meeting of the stock- 

olders. 

IV. The President, Vice-President, Secretary and Treas- 
urer shall each be Directors, and their terms of office and 
the term of office of Directors shall be one year and until 
their successors are duly elected and qualified. 

V. The names of the first Board of Directors of this cor- 
poration are: Henry M. Byllesby, Geo C. Duffie, Went- 
worth P. Johnson, Benjamin F. Meek, Jr.. and Howard C. 
Levis, and they shall hold office until the first annual meet- 
ing in December 1892. 


ARTICLE SEVENTH. 


The capital stock of this company shall be divided into 
two hundred and fifty (250) shares of the par value of one 
hundred (100) dollars each. 

In witness whereof we have set our hands and seals this 
fourth day of December, A. D. 1891. 

H. M. BYLLESBY. 
GEORGE C. DUFFIE. 
W. P. JOHNSON. 
B. F. MEEK, JR 
HOWARD C. LEVIS. 
Signed and sealed in the presence of 
ALICE A. BARRY. 
R. V. PRATT. 


State of Minnesota, County of Ramsey, ss. 
On this fourth day of December, A. D., 1891, before me 
personaly appeared Henry M. Byllesby, George C. Duffie, 
Ventworth P. Johnson, Benjamin F. Meek, Jr., and How- 
ard C. Levis, to me well known to he the same persons who 
executed the foregoing instrument, and each for himself 
acknowledged that he executed the same as his free act and 
deed for the uses and purposes therein expressed. 
[Notarial seal] ROSWELL V. PRATT, 
Notary Public, Ramsey County, Minnesota. 


Register of Deeds Office, Steele Connty, Minn. 

I hereby certify that the within instrument was filed in 
this office for record on the fifth day of December, A. D. 
1991, at 8 o’clock A. M., and was duly recorded in Book B" 
of Micl., pages 372 and 373. 

G. E. SLOAN, Register of Deeds. 

Filed for record in this office December 8th, 1891, at 11 
o'clock A. M. F. P. BROWN, Secretary of State. 


The magnitude of the operation and its brilliant 
prospects are manifest. The plant started out with a 
sure income of $70 per month and a one-year con- 
tract. 

The Pierces were not, however, quite as foolish as 
their action in starting this plant might denote. 
They had money, but spent very little of it. They 
bought their outfit of the Northwest Thomson- 
Houston Company on long credit, agreeing to pay at 
least $100 a month. The station was a very good 
one for a town of the size, but there were not then 
enough customers for light to make it pay. While 
Pierce Bros. were trying to educate the people, they 
were running behind. About a year later their 
debt to the Northwest General Electric Company was 
upwards of $7,000, and was increasing. 

Atlength Mr. Byllesby had got his plan in opera- 
tion, he having come to St. Paul in the early part of 
1891. Wherever he had found a railway or lighting 
plant losing money on a small capital and with care- 
ful management, he lost no time in applying the 
Coffinesque method of making plants pay. In ac- 
cordance, therefore, with this general plan, the North- 
west Company took over the Owatonna station, and 
Mr. Byllesby proceeded to organize and incorporate 
the Owatonna Electric Company on December 
4, 1891. 

The articles of incorporation of this company are 
herewith place. in evidence. The names of the in- 
corporators and first board of directors are familiar, 
each and every one being an employé of the North- 
west Thomson-Houston Company, working directly 
under the general orders of C. A. Coffin. 

It will be noted that the capitalization was planned 


at $25,000 stock, $50,000 bonds, and that a further 
debt of $25,000 was authorized. However, only $25- 
000 of bonds were actually issued and sold. But the 
indebtedness of the company was speedily run up 
above the legal limit, as will be shown by the official 
records. 

Taking up now the record of this Owatonna plant 
as a commercial enterprise, we find a repetition of the 
old, old story—plenty of money raised from the sale 
of bonds, floating debt of the company rapidly in- 


creased, apparatus supplied on credit by the North- 


west Company, default of interest on notes and bonds 
one more of the practical examples of the T.-H. exploit- 
ing work added to the sick list.” 

During the first year under Mr. Byllesby’s direct 
control some changes were made in the station, some 
new machinery added. So we will pass over the un- 
favorable record of results for this year, and merely 
record the situation at the close of 1893 when the 
plant had had twelve months’ operation without 
drawbacks of any kind. First let us look at the 
„Trial Balance.” 


[coPY.] 


OWATONNA ELECTRIC COMPANY. 
TRIAL BALANCE FOR SIX MONTHS ENDING JUNE 


30, 1893. 
Plant account.......s.-.ecesssesseenesee. $61,611.98 
Steam plante.. 7,550. 
Electric plan.. 492 15 


ERETTE 8 
Metern 


no 
8 8 


Transformers æ . . 1,078.24 
Street lines and wire 774.18 
Motors tae tee aCe Whew. a 4100 
Tools and fixtureees eeres 277.73 
Wi ring 194.55 
Ahhh fr ̃ ̃ĩ̃ a Kaew ee : 182.37 
Organization expenses . 315.85 
Real estatmeeẽ1%k 50.00 
Accounts receivable. «0.2.22. cee eeeeee 572.37 
Salary of superintendent...........-.-.- 225.00 
wrens of engineer and fireman......... 600.00 
Piel E ened wees ds 1,398.38 
Oil and waste cee cece eee a 38.46 
Carbonnnn nnn ð 70. 90 
Boiler compoundvudud e eens 56.0 
Lamp 60.30 
Discount esas sss 139.05 
Traveling expenses 12.00 
General expen e. 191.66 
Repairs to electric plant.... 59.17 
E “steam plant.. 39.71 
INSUPBANCE. s., one ee eee ee eee eee ibe se ake 27.97 
Take coer m y vv ea eee ees 105.00 
Ine 755.37 
881,988. 98 
Credits. 
Capital stoce˖ k . Aaa $25,000.00 
Bonds...... S aero aes 8 25, 000.00 
Notes payable (Northwest General Elec- 
trie COS) , ð³ e ates heen 981.60 
Harninggggsgsgsñxꝝĩ?[0³E 3,503.00 
Profit and loass .. 1,182.93 
Surplus (previous „ear seeeeeee 341.34 : 
$84,988.98 


Almost the first thing to occur to the student of 
the Northwest system is that the debts of the con- 
cern were already $4,931.66 more than the law justi- 
fied. The plant account, $61,611.98,” is no doubt 
what the concern was carried for as an asset on the 
books of the Northwest Company. 

The earnings and expenses had been as follows : 


OWATONNA ELECTRIC COMPANY. 


STATEMENT OF EARNINGS AND EXPENSES FOR 
TWELVE MONTHS ENDING DECEMBER 31, 1893. 


Earnings. 
Ine. Are 
January... g. $382.27 $271.60 
February ..... cece esesorese 3R2.90 270.00 
Mrs 314.08 264.00 
Abril. 305 95 266.10 
Mac- severe teens 271.85 231.50 
Jule 232.35 287.50 
Jul ⁊ł«kũ7394.75 278.00 
Auguste 231.15 7.50 
September 333.15 282.50 
October asss cece cee eee eee 436.15 282.75 
Novenberrr . 586.5 272.75 ° 
December 709.63 277.50 
84,383.73 3,324.70 87,708.43 
Erpenses. 

Salary officers and clerk ss 8630.00 
A ec ekg engineers and flremen . 1,176.81 
Fuel! eee’ eae 2,673.25 
Oil and waste 51. 
Carbon ook wae 135.90 
Boiler compound 2. cee . ee ee 95.42 
ILamps UU... 221.25 
Discount 368. 18 
Traveling expenses. cree 27.35 
Repairs to electric plant. eee. 90.36 
Repairs to steam plant. ee 99.45 
InsuranCEe... cece cece recs reece at reeceece 274.7 
N ⁵ E 132.18 
General expensoo—ꝛ— e 319. 1 $6,298.93 

Surplu .. $1,109.50 


This shows an apparent profit of $1,409.50, but no 
account has been taken of interest, ete. 


The fixed charges were as follows : 


Interest on $25,000 bonds at 6 per cent 


e —— L 
Interest on $29,981.66 notes at not less than 10 per 


cent. CCC 
4. 8. 16 

Deduct profits from operation 1,409.30 
Pfei: seeserosouosoece 8.0 6 


And to show how far the plant fell short of being a 
sound enterprise, we must add: 

6 per cent. depreciation on plant account............ 3,596.71 

6 per cent. interest on stock, , ooo. . . 1,500. 


Total deficiency for one year . 28047 

The official records show that on December 31. 
1894, the situation had not changed materially, but 
what change there was was in the wrong direction. 
Notes payable” had increased to 9882. 314.31. or 
$7,314.31 more than the legal limit. Gross earning= 
were $7,423.21 and operating expenses $6,252.57, 
leaving $1,170.34, net earnings from operation, or a 
decrease of $239.16 from the previous year's results. 


BOOK REVIEWS. 


THE STANDARD DICTIONARY. New York: Funk & 
Wagnalls Co. 

There is but one book that can be said to be more 
important and necessary to the intelligent man than 
any other, and that is a dictionary of the language. 
If a person or family can buy but one book, this is the 
one which should be bought, and it is important tha, 
it should be the best of the kind. When the Century 
Dictionary made its appearance it was generally felt 
that the acme of dictionary making had been reached, 
but there is an old saying that there is nothing so good 
but that there may be a better, and so it has proved in 
this case. 

Messrs. Funk & Wagnalls have in their Standard 
Dictionary produced a work which must commend 
itself to all who give it examination. It is more than 
a dictionary. It partakes largely of the nature of an 
encyclopedia, and in this way its utility is much en 
hanced. To the technical man it commends itself, 
especially by reason of the care which has been be 
stowed upon the definition of technical terms. In 
electricity, for instance, it is a complete electrica] 
dictionary, quite as full, as far as words are con- 
cerned, a8 Houston’s Electrical Dictionary, and de- 
void of the innumerable cross-references which have 
detracted so largely from the usefulness of the latter. 

This part of the work was entrusted to Mr. Ralph 
W. Pope, and the result has been just what might- 
have been expected at his hands. We have en- 
deavored to find an omission in the electrical vocab- 
ulary, but even when we put it to the test of such 
slang words as bug and ‘“‘ nigger,” it answers the 
requirement. 

Next to the electrical, the chemical vocabulary 
seems to be the most complete, and great care has 
been exercised in its preparation. Here more than 
anywhere else, perhaps. has the reformed spelling of 
the American Association been authoritatively repre- 
sented. The vocabulary of light, heat and optics is 
nearly, if not quite as full. Thus the student of 
physical science will find in this one book a complete 
dictionary of the terms belonging to the various 
branches underlying the general science of engineer- 
ing. 

The book contains many thousands more words than 
even the Century Dictionary, and is sold in one and 
two volume editions at a cost of $12 and $18 re 
spectively, in half Russia. For our own use it is by 
far the best dictionary thus far published. 


OUR discriminating contemporary, The Electrical Re- 
view, prints the following : 

it It is recorded that the first Ural miners were 
much disgusted with platinum, and did not know 
what todo with the hard, dirty-looking metal. = 
a London contemporary. They thought that they 
had solved the problem of successful utilization when 
they had made bullets of it for their sporting muskets 
The annual platinum consumption of a few vears ago 
of four tons has, of course, increased very consider- 
ably with the development of electric lighting.” 


This may be all right, but the question natarally 
arises, how did they melt the platinum ? 
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©. A. Coffin on the Shores of White Bear Lake. 


To bond, or not to bond: that is the question, 

Whether ‘tis a surer thing for me 

To steal this dummy line outright 

And sell it as so much old junk 

Or to organize a company and fioat bonds on it. 

To sell: to steal no more; for by a steal 

We can gobble up a few thousand good, hard rocks 

That several orphans in New England 

Are heirto. 'Tis a scheme cleverly to be pushed. 

To bond: dead sure thing. To sell: perchance 

To lose: ay, I’m no dub. 

For we can buy the road with bonds 

Then sell these people enough new stuff 

To let the T.-H. Co. out. 

In this deal no chance will come 

That we'll have to wriggle out of legal toils. 

Why should we pause? 

There's the respect of the law that makes some men 
poor, 

But that don’t bother us. 

The lawyers wise, slick and shrewd, 

They themselves can a quietus put on any kicker 

Who would fables bear to investors in the East, 

Or tell them that this road can never earn enough to 
pay interest. 

In our prospectus much shall be ssid 

Of the undiscovered country to whose bourne 

We will have heavy induced "ttravel-- 

Off Byllesby’s bears and our grand pavilin. 

"Twill make them mortgage all their property 

And fly to Boston to buy at 80 the bonds that cost us 60. 

And thus we'll get a heavy haul, 

And thus we'll work the exploiting” game 

In other enterprises in the great Northwest. 

With this expansion of our business 

The bond mill in the East will not lose the name of 
action. 


The Science of Circulation. 


W. J. Johnston Has A Counterpart at Brownsville. 


(From Results, a Chicago Advertising Paper.) 


Jam business manager of the Brownsville Daily Weakling. 
I am also editor and proprietor of the paper, reporter and 
book-keeper, but the experiences I am about to relate refer 
only to my capacity as business manager, so } will simply 
call myself manager of the business department of this well- 
known daily. 

When I bought this paper, eighteen months ago, it had 
380 actual daily circulation. I turned over a horse that | 
owned for the press and outfit of the paper—no questions 
asked on either side. We concluded that the ill will of the 
paper offset the advertising unpaid, and the debts more 
than wiped out the balance of the assets. The trade was, 
therefore, easily accomplished. Up to that time I had been 
selling garden truck about town for a living, and I had 
always considered my job harder than the editor's. He in 
turn envied me. So he took my horse and cart and I took 
his newspaper and launched myself out as a journalist. 

The change did not benefit the paper greatly. Nobody 
seemed to want to pay for it. There was no difficulty in 
keeping up the 380 circulation so long as I didn’t try to col- 
lect for it, but the moment I asked pay for the paper the 
subscription was dropped. I finally concluded that 250 
copies were all I could afford to put out in this way, so I let 
the circulation drop to that point. 

This discovery necessitated keeping a pretty stiff upper 
lip in order to support myself and the paper from the ad- 
vertising. The claimed circulation when I took the paper 
was 1,500 copies. With the new blood in it and the new 
management of course the circulation should increase. Up 
to this time I had always been pretty honest; in fact it 
was hard to be otherwise in my old business. But the first 
thing I learned about the newspaper business was that 
honesty wasn’t expected in this line. Certainly it could 
never be profitable; so I shortly raised the circulation 
figures to 2,000, and most of the newspaper directories the 
next year credited me with that. Thus for the first time 
the circulation of the Weakling was ahead of the Browns- 
ville Courier. The Courier had for a long time claimed 
1,800, and held there. But as soon as I began telling ad- 
vertisers about my 2,000 circulation, the Courter came up to 
2,200, and still held ahead of me. This, of course, forced 
me up to 2,500, and another similar move on their part 
brought me to 3,000. We had now reached about the limit. 

Lately I have reduced my circulation claims a little. I 
call it 2,875, and say frankly that it has fallen off somewhat 
in outside towns. This sounds honest, and I find it a great 
deal better than claiming an even 3,000, The only part that 
troubles me is the expense of printing 250 copies daily, but 
I do not see how I can well cut it down. It takes half that 
number to go to my advertisers, and I must make a little 
show outside. I think it well to be cautious on this point. 
When one has the advertising business that I have, he 
doesn’t care to risk it simply to save a few papers. I think 
that I shall keep the circulation up to where it is. 


LATE TELEPHONE NEWS. 


THE efforts which a number of independent tele- 
phone manufacturers in New York have been making 
to obtain permission and authority to assume the 
defence in the suit of the Bell Telephone Company 
vs. the Bay State Telephone Company of Boston 
have come to naught. In the proposed assignment 
of interest in the case the Bay State Company insisted 
upon such exacting conditions that the New York 
people found it impossible to accept them, and the 
deal is now off. It is declared by those in a position 
to know that the Bay State Company will now 
permit the suit to go by default, and that the injunc- 
tion will issue as a matter of course. 


COMMUNICATION. 
“J” 


To the Editor of ELECTRICITY. 

DEAR SIR: An Englishman in America should 
always try to retain his Englishness—otherwise in a 
year or two he will be reduced to the level of an 
average American.“ 

As Mrs. Partington said of the doctrine of total 
depravity, ‘‘ this is a good doctrine if it is only lived 
up to. It is proclaimed by Professor George Forbes 
in his recent contribution, ‘‘ Harnessing Niagara,” 
and in this instance at least, it must be conceded that 
he has lived up to it. The perpendicular personal 
pronoun occurs in the course of the article no less 
than one hundred and sixty-five times, by actual 
count, one unfortunate result of which is that no 
room is left to so much as mention the name of any 
other electrician or engineer connected with the de- 
sign or execution of the work, with the exception of 
a brief allusion to Nikola Tesla. Forbes feeit ! 

There are two great mistakes commonly made, 
says Forbes, us to Americans. One is that they are 
original inventors ; the other is that they are humor- 
ous. Neither of these propositions is true. It is 
true that if asked to create a knitting-machine or a 
type-writer, or a reaper, they will put together well- 
known mechanical devices to accomplish the result. 
But this is designing, not inventing.” ‘‘It was 
therefore perhaps natural,“ says Forbes, to have 
recourse to a European [to wit, Forbes, ] to take hold 
of this great and entirely novel problem.’’ It was 
also for this reason that one of the ablest American 
engineers said in public three years ago that it was 
impossible to transmit the power of the Falls to 
Buffalo. some, twenty miles, so as to make it pay; 
whereas we have now established the fact [italics ours] 
that the limit of distance is to be counted by hun- 
dreds of miles.” This last statement cannot truth- 
fully be said to be lacking either in invention or hu- 
mor, but then it was not made by an American. 

Viewing the Niagara scheme as an entirety, one 
would imagine that its most characteristically origi- 
nal feature was that of placing the turbines at the 
bottom of the shafts excavated in solid rock, and 
causing them to discharge into a tunnel serving as a 
tail-race, which Professor Forbes admits to have been 
a thirty-year old conception of an American engineer ; 
and next to that may be placed the two-phase system 
of alternating current distribution due to the labors 
of the Montenegron Tesla. Professor Forbes claims 
to have put these two ideas together to accomplish 
the result, and lo! we have, in this case, not a mere 
design,“ like that of the type-writer or the knit- 
ting- machine or the reaper, but an invention.“ 

In this article the Professor recounts with great 
minuteness the various trials and tribulations which 
beset him in carrying out his great enterprise. ‘‘At 
first, says he, ‘‘I declined this invitation [to submit 
competitive plans] on the grounds that the method 
of competition is contrary to my professional prac- 
tice, and also that with so novel a problem I would 
not accept any man or combination of men to adjudi- 
cate upon the project which I might decide upon.” 
Finally, however, he thought better of this, and sub- 
mitted complete drawings, specifications and esti- 


mates of cost. The Commission,” says the Pro- 
fessor, ‘‘sat upon these plans’’—apparently in the 
slangy American sense of the term—inasmuch as 
they ‘‘ denounced the alternating current.“ Worse 
than this, Lord Kelvin, as well as the highest sei- 
entific authority in the States’’—whoever he may 
have been—took the same ground, although the lat- 
ter, it seems, underwent a subsequent conversion to 
the true faith, owing, as stated here, to the successful 
results of the Frankfort-Lauffen installation, but ac- 
cording to another account, to which some reference 
has recently been made in the columns of ELECTRIC- 
ITY, by reason of a fat retaining fee proffered by the 
management of the Cataract Construction Company. 
„Until J went to America, the manufacturers of 
electrical machinery never had a consulting engineer 
to reckon with, but dealt directly with the financiers 
who knew nothing about cost or efficiency of machin- 
ery. When they knew that J was to advise the 
Niagara Company, they tried by every means in their 
power to revert to the old plan. Every game of 
bluff, bounce and threats was used, but without the 
least effect.” Then again, ‘‘I had at times great 
difficulty in keeping the president and vice-presi- 
dents in hand. One of the latter, after he had 
learned a little about ohms and volts, believed him- 
self capable of instructing me as to which tenders I 
ought to recommend for acceptance.’’ But the Pro- 
fessor gleefully tells us that he had a short and easy 
method of dealing with such cattle. ‘‘On such oc- 
casions,’’ he says, I would write to my millionaires, 
and tell them if they did not do what I told them 
they would be personally answerable for any dis- 
asters that might occur.“ One crack of the Profes- 
sor’s whip-lash over the heads of his well-broken 
team of millionaires never failed to make them pull 
as steady in the harness as the most docile of don- 
keys; as he succinctly says ‘‘ this always had the 
desired effect. Incredible as it may seem, after his 
experience with the millionaires, he became so en- 
boldened that he even attacked a coterie of six New 
York Central Wagner-car conductors, who were hav- 
ing a quiet cigar together in one of the smoking-rooms 
of the train in the early morning hours. We learn 
that he merely cast one withering gaze over the as- 
semblage, and observed, I want to smoke, but pray 
don’t disturb yourselves ; I am only a passenger.“ 
Thus did he, to use his own happy phrase, ‘‘ retain 
his Englishness,’’ and put the dismayed car-conduct- 
ors, ‘‘ the most insolent men in the country,” to in- 
stant flight. 

Some of the facts brought out in this paper shed 
light upon certain aspects of the Niagara enterprise 
which are beginning to excite no inconsiderable 
amount of discussion in the technical press. Among 
other things, it is stated that the capital subscribed 
amounted to 510, 000. 000, and about half of this has 
been expended—the first approximate estimate of the 
actual cost of the works which we remember to have 
seen. ‘‘I got the bids,” says the Professor, for the 


appliances for the transmission of power to Buffalo. 
I decided on all this transmission plant, and it is not 
now put in only because the Buffalo people want to get 
the power for next to nothing.” 

Is it not possible that the Professor may have 
stated this proposition wrong end first? How would 
it accord with the actual facts if we put it in another 
way, as for example thus : 

The Buffalo people want their power at a price 
which will justify them in abandoning their steam- 
plants. Deducting from this price the amount neces- 
sary to pay interest and depreciation on a due pro- 
portion of the investment of $5,000,000, and of ad- 
ministrative and other necessary expenses, the amount 
of profit remaining for the Niagara Company is next 
to nothing!“ 

We hazard the conjecture that if five years had been 
allowed to elapse before Professor Forbes had been 
called upon to render a public account of his doings 
at Niagara, the numerical repetition of the personal 
pronoun would have been diminished perhaps 90 per 
cent.. and some portion at least of the credit of de- 
signing the electrice dynamos would have been con- 
ceded to their disingenuous °’ manufacturer. We 
may be mistaken. Time will show. 

Yours truly, 
AN AVERAGE AMERICAN. 


190 


GENERAL NEWS. 


What is Going on in the Electrical World. 


Le Sueur, Minn.—This city has voted to issue $20,000 
bonds for water and electric light plants. 


Delevan, Wis.—The village board has decided to con- 
tract with the Electric Light Company for the lighting 
of the streets. 


San Jose, Cal.—At a meeting of the board of trade a 
resolution was adopted favoring city ownership of the 
lighting plant. 


Cromwell, Conn.—The selectmen have granted the 
Middletown Electric Railway Company the privilege of 
a trolley system in this town. 


Wellsboro, Pa.—The Wellsboro borough council have 
resolved to contract for 20 arc street lights of 2,000 
candle-power at an estimated cost of $2,000. 


Oshkosh, Wis.—The Central Wisconsin Electric Com- 
pany has negotiated a loan of $300,000 to enable it to com- 
plete the local and interurban electric railway systems. 


Homestead, Pa.—A fly-wheel at the electric light 
works here burst on the 4th inst., killing John Bowman, 
the engineer, and doing considerable damage to the 
building. 


Meridian, Miss.—The city hoards have granted a 
franchise to W. R. Hall, of Chattanooga, and associates 
to construct and operate an electric street railway in 
this city. 

Holyoke, Mass.—There is a fair prospect of an elec- 
tric railway being built to South ley from Holyoke 
early next year. The course will be surveyed and laid 
out at once. 


Millbury, Mass.—It is stated that several concerns in 
town who need a small amount of power will put in 
electric motors as soon as they can be pro vided with 
electricity in the daytime. | 


Hicksville, L. I., N. ¥.—The Long Island Electric 
Company intends to establish a plant at Hicksville and 
supply the villages of Jericho, Syosset, Central Park, 
Farmingdale and Westbury. 


Paris, Tex.—The streets have been graded for the 
new electric car line. The line to West Paris will be 
constructed first and after that is completed the recon- 
struction of the old line will begin. 


Pittsburg, Pa.—The Second Avenue Traction Com- 
pany has completed the laying of its tracks from Brinton 
to Wilmerding, and cars are now running direct be- 
tween the latter place and Pittsburg. 


Johnstown, N. Y.—George A. Streeter, of Johnstown, 
and parties from New York will soon erect an electric 
plant to furnish this city and its business places and 
private residences with light and power. 


Burlington, Vt.—The Sunset Electric Company have 
asked permission to build and operate a railway in cer- 
tain streets of this city, and state that they are willing 
to bid for the franchise if put up at auction. 


Bay Shore, L. I., N. Y.—George B. Studley and Archi- 
bald J. Martin have applied to the town board for a 
franchise to run a trolley line from Brentwood to Bay 
Shore, thence to Oakdale and west to Babylon. 


Bradford, Vt.—A preliminary organization has been 
effected in Bradford for the purpose of erecting an 
electric light and heating plant and carrying on the 
business of an electric lighting and heating company. 


Los Angeles, Cal.— The Los Angeles and Pasadena 
Electric Railway Company proposes to extend its line 
from Pasadena to Altadena and has applied to the board 
B to advertise a franchise of the route for 
sale. 


Saginaw, Mich.—Ata meeting of the township board 
of Bridgeport, a 30-year franchise was granted to the 
Saginaw Street Railway Company to runa line along 
the Genesee plank road from the city limits to Bridge- 
port. 


Urbana, 0.—W. H. Hanford & Co. have accepted the 
franchise for an electric railway granted them by the 
council, This is the line intended to connect this city 
and 5 The entire right of way has been 
secured. 


Menasha, Wis.—The Citizens’ Electric Lightand Power 
Company, having declined toaccept the franchise granted 
by the council, that body has decided to advertise for 
bids for lighting the city with between fifty and sixty 
arc lights. 

Omaha, Neb.—The South Omaha Electric Light, Heat 
and Power Company's plant and privileges have been 
purchased by the South Omaha Water Works Company, 
of which John A. MeShane is president and B. S. Scan- 
nell is secretary. 

Augusta, Ga.—The Augusta Street Rilway Company 
is in the hands ofa receiver. The action is a friendly 
one preparatory to reorganizing the company and put- 
ting the railway on a dividend-paying basis. D. B. Dyer 
is the receiver. 


Seattle, Wash. Sealed proposals will be received by 
George F. Meacham, secretary of the board of public 
works, at the office of the board, until October 31, for 
furnishing street lights to the city of Seattle according 
to plans and specifications now on file. 


Philadelphia.— According to The Press,“ the street 
car companies’ reccipts from “ trolley parties“ in this city 
during the past summer amounted to $70,000. Allowing 
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10 cents for each passenger, this shows that 700,000 per- 
sons indulged in that kind of enjoyment. 


Alton, III.— The town board of Upper Alton have 
accepted the proposition of George C Morgan, of 
Chicago, to build a complete water works and eleetric 
light plant for the sum of $53,432. The contract, as 
accepted, calls for thirty-five arc lights. 


Kingston, N. Y.—If right of way is secured, the Port 
Jervis, Monticello and New York Railway Company 
will extend its line to Kingston. This would give the 

ple of the Rondout Valley a trolley service between 
ort Jervis and Kingston by way of Ellenville. 


Chicago.—Dr. J. W. Wass, of West Pullman, says he 
has discovered a cure for se a which far exceeds 
anti-toxine in efficacy. Dr. Wass’s remedy is electricity, 
which is applied directly to the throat. A conference of 
physicians will be held to pass on the alleged cure. 


Toledo, 0.—Work has been commenced on the right 
of way for a new electric line from Toledo through Syl- 
vania, Metamora, Lyons and Fayette to Pioneer. M.I. 
Wilcox, James M. Ashley, Jr., and other Toledo capital- 
ists are interested. The road will be pushed rapidly. 


Bay City, Mich.—The Consolidated Street Railway 

Company of this city has made contracts with both the 

Rapid Transit and Interurban Company, which propose 

to build lines between Saginaw and Bay City, and the 

rey companies will reach the business center over its 
es. 


Middletown, Hd.— Work on the permanent survey 
of the Frederick and Middletown Electric Railway 
has begun and the grading of the road will be in 
progress by the latter part of this month. A call has 
been issued for 20 per cent. of the capital stock, payable 
on or before October 15. 


St. Louis.—All the local street railway lines, with the 
exception of the Suburban, will send delegates to the 
Convention of the American Street Railway Association 
to be held in Montreal October 15-17. The delegates 
will make a strong effort to have the convention 
brought to St. Louis in 1896. 


Ellicott City, Md.—The preliminary work on the 
station and other necessary structures for the Ellicott 
end of the Edmondson Avenue, Catonsville and Ellicott 
City Electric Railway has been commenced. A force of 
hands is now at work grading and placing the founda- 
tions for the railroad buildings. 


Milford, Mass.—The Electric Storage Battery Com- 
pany of Philadelphia is reported to have purchased the 
three shops and all the patents, machinery and cars of 
the Hopedale Electric Company, and will make Milford 
their New England station. W. L. Stevens has been en- 
gaged as superintendent of the Milford plant. 


Brooklyn, N. Y.—The Nassau Electric Railroad Com- 
pany has been improving its plant at the power house at 
a cost of $50,000. In addition to this, it is stated that 
General Manager J. J. Coleman has ordered 200 open 
cars from the J. G. Brill Company of Philadelphia, for 
use next summer on the new Manhattan Beach road. 


Elyria, 0.—The city council has granted a franchise 
to James A. Mauldin, representing Cleveland capitalists, 
to construct an etec railway through the city, be- 

inning at the southern limit. It will be extended to 

rain and Natth Amherst, making the second line to 

connect Elyriat nd Lorain. Work on the line is to be- 
gin at once, 


Sherman, N. Y.—Active steps are being taken in an 
electric street railway project which is practically an ex- 
tension of the recently proposed electric road from Bar- 
celona, on Lake Erie, via the Gulf to the Chautauqua 
Assembly Grounds. A. B. and W. L. Minton of West- 
field, F. A. Ellis, J. L. Thayer and T. S. Marion of 
Sherman, are interested. 


Benton Harbor, HLich.— Paw Paw Lake, situated one 
mile from Watervleit and twelve miles north of Benton 
Harbor, which is so fast becoming a beautiful summer 
resort, will soon be connected with this city by an elec- 
tric railway, which was decided upon only a few days 
ago by several capitalists who are interested. A survey 
of the new route has just been completed. 


Logansport, Ind.—A newelectric road is to be con- 
structed connecting this city with Rochester, Fulton 
County, and Burlington, Carroll County. The road will 
be about thirty-five miles long. J.T. McNary, formerl 
manager of the Logansport Street Railroad, is at the hack 
of the new road and has interested several Eastern capi- 
talists. A company will be organized in a short time. 


Paxton, Ill.—<Articles of incorporationhave been filed 
by the Danville and Paxton Electric Railway Company, 
and capitalists are being interested in the plans of the 
company. The cost of building the forty-three miles of 

roposed road is estimated at $9,000 a mile or a total of 

387,000. Ata recent meeting here C. Bogardus, W. T. 
Patton and L. Corbly were appointed a committee to 
secure twelve miles right of way. 


San Francisco.—The “Call” states that the proposi- 
tion for municipal ownership of water works, gas works 
and electric lighting plants is steadily growing in favor 
in this city, and petitions are being circulated having 
this purpose in view.—The opposition to the use of elec- 
tric cars on the steep grades of the Piedmont Hills has 
apparently ceased and a contract has just been signed by 
which that branch of the system will at once be changed 
froma cable to an electric road. The change will be ex 
perimental so far as using the cable is concerned. The 
cable will be kept in repair and will probably be oper- 
ated when it is necessary to carry more passengers than 
the electrice service can accommodate. 
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BUSINESS HINTS. 


Public Buildings, Theaters, Residences, 40. Proposed 
or in Course of Construction. 


[The e summary is prepared weekly for Hr 
TRICITY for the information of advertisers and readers who 
are dealers in apparatus and articles required in the elec 
trical equipment of public and private buildings. 


Boston, Mass.—J. Pickering Putnam, architect, has pre- 
pared plans fora hotel to be erected on Commonwealth 
ave., beyond the Three Roads; Charles Francis Adams is 
one of the trustees. 


Brooklyn, N. Y.—McLaughlin Bros. will erect an eight 
75 printing house on the north side of South Lith st., cea 
of Wythe ave.; to cost $60,000 .. The plans and s 
tions of the new building for the Brooklyn Institute of Arta 
and Sciences have been approved by Building Inspector 
Wesley C. Busch; the structure will be located on Eastern 
Parkway; Architects McKim, Mead & White, 160 5th ave. 
New York City....The Morris Building Company will erect 
a three story brick house on east side of Clinton ave., south 
of Willoughby, to cost $30,000. 


Buffalo, N. Y.—Herbert J. Myer, proprietor of the Ameri- 
can Theater Roof Garden, New York City, has been in Buf- 
falo, looking over the situation and makin arrangements 
9950 the 5 . „ pa oor J. 

etzger has prepa esigns for a six story brick j 
to be built on west side of Pearl st., between Eagle and 
Court sts., for Philip Becker & Co., grocers. 


Dunbar, Pa.—There are indications that there will soon 
be erected a large business block in Dunbar, at a cost of 
$50,000 or $60,000, consisting of a large opera house and a 
hotel on a new and improved plan. 


New York City.—Ground will be broken for a new theater, 
southeast cor. of Lexington ave. and 42d st., next spring, to 
be erected by the Goelct Estate, and when completed will 
be managed by Frank Murtha....The Harlem imen 
have appointed a committee to procure a site on the west 
side of the city for a club house to be erected after 
prepared by Robert D. Morrison.... The Bohemian 
nastic Association, Sokel,“ 533 E. 5th st., will erect a four 
story brick clubhouse at 420-424 E. 7ist st., to cost $5,000. 
Architect Julius Franke, 287 4th ave.... John T. Williams 
R of the Lawrence Estate property, Broadway aod 

hite st., will remove the present buildings and erect s 
modern fire-proof and commercial building on the site.... 
David L. Newborg has sold J. C. Lyons, 81 E. 15th a. 
property at 491-93 Broadway and 446 Broome st., fronting 
on Broadway; the old buildings on the site will be tom 
down on February 1 and a modern 12 story business build- 
ing crected on the site....Blake & Nally will erect 4 five 
story flats on south side of 88th st., west of Amsterdam ave., 
from plans prepared by Architects Webster & Thompeon, 
215 W. 125th st.; specifications include steam heating appli- 
ances, electric bells, etc. .. James B. Brown, 121 F. eb 
st., will erect two five story brick flats on north side of I 
st., west of Amsterdam ave.; Architect, C. Steinmetz 
Robert Ferguson, 748 8th ave, and Wm. Cummi $5 
McDonough st., Brooklyn, will erect a four story and base. 
ment store and flat building on east side of Amsterdam sre., 
cor. 108thst.; Architect Geo F. Pelham, 5 5th are. 
An apartment house is to be built northwest cor. Madison 
ave. and goth st., by Nicholas Cotter, builder. . . Charles A. 
Rich, 265 Broadway, will build a four story dwelling 
on north side of 9lst st., east of West End ave.: Architects 
Lamb & Rich, 265 Broadway..... Mrs. Margaret F. Mace 
(Maggie Mitchell) has purchased two lots soujhwest cor. 
of West End ave. and 102d st., and will build an eight story 
fireproof apartment house from plans by Wm. H. Day.! 

ison ave T. C. Smith has purchased the northwest 


cor. of Madison ave and 108th st., and will build four five 


story flats with stores, 100 x 87.... Nicholas Cotter will erect 
three fivestory apartment houses, southeast cor. of Man- 
hattan ave. and 106d st., onsite which was recently 
purchased from Adler & Herman. 


Philadelphia, Pa.—A six story office building is to be 
erected by Contractor S. B. Riley at the northwest cor. 4th 
and Merchant sts... Alterations are to be made to Handel 
and Haydn Hall, at 8th and Spring Garden sts., by Con- 
tractor Matthew Schmid; an elevator is to be installed and 
the property otherwise improved. 


Providence, R. I. -A modern residence will be erected 
here for President Andrews of Brown University. 


Saratoga, N. Y.--Ground has been broken at 1 Marion 
place for a new residence for Addison E. Curtis, of the 
Citizens’ Bank. 


St. Louis, Mo. — Architects Kirchner & Kirchner are pre 
paring pan for the erection of a building which will be a 
swimming tank, ice skating rink and bicycle school; a 
stock company is being organized with a capital of $200.00 
to carry out the scheme. 


INCORPORATIONS. 


The Enterprise Company, Portland, Ore.—to huy peen 
rights or inventions, to manufacture machines for ng 
stamps, to acquire sailing craft, electric, cable, and steam 
railroads and novelties in general. Capita! stock, $12,000; 
Incorporators: Stephen . Aldrich, Henry C. Allen and 
John B. David. 


The Metropolitan Electrical Development Company, 
Jersey City, N. J.—to manufacture, purchase, sell, hire. 
own, let or maintain motor engines, electric or otherwise. 
ete. Capital stock, $1,000,000. Promoters: John R. Dos 
Passos, Thomas D. Jordan, Chas. J. Canda., Wm. L 
Moore, New York City: Conrad N. Jordan, Brooklyn. 
N.Y. 

The Wilson-Bates Electric Company. New York City- 
make and sell electrical or magnetic machinery, devices 
ete. Capital stock, $1,500. Promoters: W.C. Wilson, G. B. 
Bates, H. G. Issertel, New York City. 


The Sunset Electric Company, Swanton, Vt.—to mane 
facture, sell and furnish heat, power and artificial light. 
Capital stock, $15,000. Promoters: E. W. Jewett, A J. 
Ferris, J. B. Jewett, Swanton. 


The Central Construction Company, Oshkosh, Wis —te 
construct electric railway lines. Capital stock, $300,000 
Incorporators: E. E. Stevens, W. F. Gruenwald and N. A. 
Greenlaw. 


The Munson Electric Conduit Company, Davenport. I 
to build and equip electric railways and handle all sorts of 
electrical supplies, Capital stock, $10,000,000. Incorp ne 
tors: John H. Munson, James E. Merritt and Willism F. 
Roberta. 
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The McBair Electric Heating Com y—to manufacture 
electric heating apparatus.in Middletown, N. Y. Capital 
stock, $2.000. Directors: Henry C. McBair, Thomas E. 
Hayes and Harry M. Hayes of Middletown. 


The Horton Obtunding Company, Cleveland, Ohio—to 
make an electric apparatus for dulling the sensibilities so 
as to make surgica iat operations painless. Capital stock, 
$30,000. Incar rators: W. P. Horton, M. C. Horton, J. J 
Shipherd, E Bad der and M. H. Solloway. 


The Bethel Electric Lighting and Power Company, Bethel, 
Vt., has organized with a capital stock of $15,000. Mr. Staf- 
ford, president; W. H. Creamer, treasurer and general 
manager. 

The „ Electric Light and Motor Company, 
Bordentown, N. J.—to construct, maintain and operate 
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547,441. Electric Bicycle. Hosea W. Libbey, Boston, 
Filed Oct. 9, 1894. 

547,476. Motor-Truck. John A. BAN ans Walter S. Adams, 
Philadelphia, Pa. Filed Jan. 8, 1 

547,568. Electric Key-Action for Pipe: rgans. Edwin 8. 
Votey, William B. Fleming and iliam D. Wood, De- 
troit, Mich., assignors to the Farrand & Votey Organ 
Company, same ace. Filed Jan. 21, 1895. 

547,591. Switch and Fuse-Box. Joseph B. Smith, Manches- 
ter, N. H. Filed April 12, 1895. 
347,660. Insulator-Pin and Insulator. Charles F. Carroll, 

Manistee, Mich., assignor of one-half to Thomas Scott, 


same place. Filed June 6, 18965. 

547,688. Phase Modification. Henry A. Rowland, Balti- 
more, Md. Filed May 19, 1804. 

547,714. Time-Controlled Electric Heater. Levitt E. Cus- 


ter, Dayton, Ohio. Filed Dec. 22, 1894. 


as follows: Charles G. Hickox, president; Geo. W. Howe, 
vice-president and treasurer ; L. H. Rogers, manager; 8. E. 
Cox, secretary ; C. W. Phipps, superintendent. 


The Okonite Company, Limited, make a specialty of 
feeder wires for street mony use. They are tough and 
tenacious, and are not affected by extreme changes in tem- 

rature. Okonite has made an enviable record both in 
his coun and abroad, and is deservedly the most popu- 
lar insulation known tothe electrical fraternity. It is 
strictly high-grade and “ never disappoints.” 


— 


A reorganization of the W. C. Leffel Company, water 
wheel manufacturers, Springfield, O., has been effected by 


the election of the following officers 


works for supplying 3 for electric light, heat and 
President, John J. Hoppes; vice-president, Wm. Conklin ; 


wer. Capital stock, Promoters: James 8 
ilbert, Wm. C. Steele, Geo. 9. B. Gilbert, Bordentown, N. J.; 
Thos. Bennett, Amos G. Little, Philadelphia, Pa. 


The Kansas City and Leavenworth Railway Company 
Kansas City, Kan.—to maintain a double track Standard 
uge railroad, either steam or electric. Capital stock, 
,000. Promoters: W. A. Bunker, Arthur Johnson, H.A. 
Keefer, C. F. Hutchings, Kansas City; James Stone, Jr., 
Leavenworth. 


The Clearfield Light, Heat and Power Company, Clear- 
field, Pa.—to supply light, heat and power by means of 
electricity to the public in Clearfield. Capital stock, $5,000 


THE “A-B” ARC LAMP. 


Early in May there was noticed at some length in 
this journal an account of the formation of the Adams- 
Bagnall Electric Company, of Cleveland, O. This 
company was organized by a number of gentlemen 
who long held important positions in the engineering 
and business departments of one of the leading elec 


Promoters: H. A. Kratzer, J. F. Powell, G. 8. Hughes, 
Clearfield. 


The Canca Valley Development Company, San Francisco 
Cal.—to supply water, gas and electricity, ete. Cap ital 
stock, $1,000,000. Promoters: Carl W. Elfving, Victor F. 
Seawell, Arthur Elliott, Bion S. Gregory, Adolfa Canal, 
San Francisco ; M. Hubbard, Los Angeles. 


The Victor Electric Company, Chicago—to manufacture 
electrical appliances. Capital stock, $2,400. Incorporators: 
C. F. Samms, J. B. Wantsand E. P. Vickers. 

The Niagara Falls Street Railway Company—to construct 
a street surface railroad in the city of Niagara Falls. Cap- 
ital stock, $50,000. Directors: Arthur C. Deniston, Charles 
8. Hinchman, George L. Estabrook, Jr., Joseph 8. Clark, 
Robert J. Byron, of Philadelphia, Pn.; James & Simmons, 
E. H. Stewart, Walter H. P. Horne and Spencer J. Law- 
rence, of Niagara Falls. 


MOONLIGHT SCHEDULE FOR THE UNITED 
STATES. 


(Issued by the Washington Carbon Company.) 


OCTOBER, 1895. 


DATE. | LIGHT. DATE. EXTING 
1 | 1.40 A. M 1 | 5.10 A. Mat 
2 2.40 2 5.10 
8 No light. 8 No light. 
4 4 
5 a6 i 5 aa 
6 6.00 P, M. | 6 7.30 P. 
Go 6.00 | 7 8.10 a 
8 6.00 8 8.50 
9 6.00 , 9 9.50 ‘ 

10 6.000 ! 10 10.50 
11 6.000 11 12.00 M. 
12 6.00 13 1.00 A. M. 
18 6.00 14 1.10 
14 5.50 15 2.90 
15 5.50 16 3.50 
16 5.50 17 5.30 
17 3.50 18 5.90 
18 3.50 19 5.90 
19 5.50 20 3.90 
20 5.50 21 5.930 
21 5.50 ' 22 5.90 
22 | 7.00 ‘ 23 5.90 
22 8.00 24 5.90 
24 9.20 25 3.90 
25 10.20 i 20 5.30 
28 11.00 27 5.90 
27 11.300 28 5.90 
28 LE E E E 0 s ee 1 eteo 

29 12.30 A. M. 29 5.90 
90 1.90 90 3.90 
81 2.90 31 5.90 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED OCTOBER 8, 1895. 


ELECTRIC RAILWAYS AND APPLIANCES. 


547,457. Trolley-Track. Antony Shumacher, Millington, 
N. J. Filed March 21, 1895. 


ELECTRIC LIGHTS AND APPLIANCES. 


547,586. Electric Car-Lighti ng Appartua. William Biddle, 
Brooklyn, N. Y. Filed Dec. 1891. 
William Biddle and Harry 


547,887. Electric Car- a N. F. i to said Biddle. 
assignors sa e. 


E. Dey, Brooklyn, N 
Filed Jan. 9, 1895. 
547,659. Electric-Arc Lamp. Harold E. Bradley, Paw- 
tucket, R. I. Filed July 1, 1895. 
547,753. Cut-Out for Arc Lam Daniel Higham, Boston, 
„ assignor to the Higham Electric Company, 
Portland, Me. Filed June 27, 1895. 


TELEPHONE AND TELEGRAPH APPARATUS. 


547,460. Telephone System. Frederic D. Shepard, Milwau- 
kee, Wis., assignor to Frederick 8. 1 and James 
Sawyer, same place. Filed Feb. 18 

547,613. Telephone 1 050 Willard MM Miner, Plainfield, 
N. J. Filed June 4, 

547,755. Automatic Telephone System. George K. Hut- 
chins, Baltimore, Md. Filed May 6, 1893. 


MISCELLANEOUS. 


547,240. Electrical Safety Apparatus for Railways. Lewis 
W. Briggs, Chicago, III., assignor of one-half to William 
F. Cody, North Platte, Neb., and Nathan Salabury, New 
York, N. Y. Filed Aug. 24. 1893. 

547,858. Electric Synchronizer for Clocks. Henry S. Pren- 
tiss, Elizabeth, N. J., assignor to the Prentiss Clock 
Improvement Company, New York, N. Y., and Jersey 
City, N Filed Aug. 10, 1992. 


trical manufacturing companies and who have been 
prominently identified with many departments of 
electrical work. Since the formal announcement of 
the organization of the company nothing has been 
heard of its operations. It has not, however, been 
idle, but has been busily at work completing the de- 
signs and perfecting the details of the special appa- 
ratus it will place on the market. The preliminary 
work is now completed and the company makes its 
bow in introducing the A-B Arc Lamp to the trade. 

The accompanying illustration makes it plain thatin 
construction of arc lamps many new ideas have been 
evolved by the designers and inventors of the A-B” 
Lamp. ` 

The term are lamp” has always seemed to carry 
with it an idea of ungainliness—a device having no 
form or shape and strung out over 45 to 50 inches of 
space, divided up into sections of chimneys, rods, 
globes and sheet-iron drums—for reasons known only 
to the manufacturer. The trade has always looked 
upon an arc lamp as a necessary evil. The demand 
for something better is universal. 

The A-B” Are Lamp is only 82 inches long over 
all and burns from 14 to 18 hours. It is a single car- 
bon lamp with only one side rod, which causes only 
one shadow to be thrown. This shadow can be taken 
care of against the pole or building, leaving the light 
intended for the street entirely unobstructed. 

A valuable feature about the operation of the lamp 
is in the cutout. It is well known that there are 
some standard lamps on the market which operate 
and cutout perfectly at any number of amperes pro- 
vided that'the lamp has previously been adjusted for 
a certain number of amperes. The A-B” Lamp will, 
however, operate and cutout perfectly at any number 
of amperes from 5 to 10, without any adjusting what- 
ever. The accomplishment of this feat renders it 
feasible and easy for the station manager to run 
either 1,200 or 2,000 candle power lamps as suits his 
convenience, with a change of nothing except the 
ampere output of hisdynamo. Since the invention 
of the cutout itself, some twenty years ago, no step in 
the development of the arc lamp has been of greater 
importance. 

Second in importance only to the above mentioned 
feature is the fact that the series lamp of the A-B” 
type can be changed instantly into a constant poten- | 
tial lamp and that again into an alternating current 
lamp simply by an exchange of spools. All of the 
working parta of each lamp are mounted on one 
frame, which frame is attached to the lamp casing by 
a single bolt and nut. By loosening this nut the 
working parts of the lamp are removed and those of 
another can be readily substituted. One style of 
lamp only need be carried in stock by the station 
manager and with the addition of several kinds of 
spools he will be prepared to furnish a lamp for any 
kind of circuit. 

The A-B” Lamp will be furnished in any finish 
desired—black japan, yellow brass, XVIIth century 
brass, oxidized brass, oxidized copper, oxidized silver 
and aluminum. This provides an arc lamp good 
enough to hang in a parlor—it being possible to 
match any style gas fixture or decoration. The alumi- 
num lamp complete weighs only nineteen pounds. 
The casing being of cast iron provides a solid back 
ground for ornamentation, giving the lamp a digni- 
fied, substantial appearance, quite different from the 
brass and sheet-iron spun work usually adopted where 
ornamentation on arc lamps has been attempted here- 
tofore. 


The A-B“ Lamp is the direct result of several months 
of close study and application by the engineering corps of 
the Adams-Bagnall Company headed by T. E. Adams, the 
well known inventor of the Brush-Adams lamp. The re- 
sults obtained point to a lamp which will certainly take its 
stand at once among the leading lamps of the day, which 
assuredly means success for the new company. 

The officers of the Adams-Bagnall Electric Company are 
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THE ‘' A-B” ARC LAMP. 


general manager, Fuller Trump; treasurer, Paul A. Staley; 
secretary, Percy Norton. 

The new company will be styled The Trump Manufactur- 
ing Company, with a capital stock of $100,000. The same 
line of goods will be manufactured as heretofore and es 
cial attention will be given to the manufacture of Fuller 
Trump's new water wheel. 
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How to Promote Telephone Companies. 


A Fac-simile of the Standard Telephone Company’s Circular Letter of Instructions to “The 
Boys who are in the Pot.” 


DEAR SIR: 


No. 253 BROADWAY, 


New York, July , 1895. 


A good man can promote a local telephone company, under the Standard Telephone 
Company’s license, and under the State Company’s jurisdiction very easily, provided the 
State Company has a good Board of Directors, properly located within its jurisdiction. 
The promoter bids the State Company $10.00 in cash for each telephone and 25% of the 
local company’s stock, which Company he agrees to form. 

The capitalization of a single telephone, in an exchange under the Standard System, 
is based at $140.co in stock per each telephone. The promoter can choose whether to 
bond the telephones in addition to above stock issue per Phone at $70.00, or $100.00 if 
he bonds at $70.00 per Phone. The calculation and division will be as follows: 


Stock per Telephone . CV $140 00 
Bonds per Telephoonnn . 70 00 
Total, $210 00 
EXPENSES. 
Six per cent, on stock and bonds................ es ssseeeee $12 60 
Office and all expenses in an Exchange per telephone, 7 40 
Total, $20 00 


PROFITS. 
If one-half of the telephones go in residences and one-half in offices, at an annual 
rental of $24.00 for residences and $36.00 for offices, the result will be a net average rental 
of $30.00 per telephone, or 33% per cent. above interest and maintenance charges per 


telephone. 


This is the minimum rental we shall allow a local company to make to a 


subscriber, as we propose to use only long distance telephones. 


Lo. oo cash bid per ' Phone is 


qivided as follows : 
Parent cash .... .. e . 1 00 
State cash.. ............ aiena 0 00 
$10 00 


25% of $140.00 stock is NS. oo and is 


This cash is practically out of sale of bonds. 
LEAVINGS FOR PROMOTERS. 


Cash for construction out of sale of $70.00 bondd sd ͥ PET TORTEN 
Stock in each Phone out of total issue of $140.00 stock...... ..... N a 


divided as follou's : 
Parent stock — ( . $14.00 
State stock n 8 21 00 
835 00 
$60 00 
105 00 


The real cost of construction of a telephone plant in any city in the United States 
will not average $40.00 per telephone in an exchange ready for work, and to take in an 


income. 


So that the promoters of a local telephone company, under a Standard Telephone 


Company's license, have $20.00 in cash net profit on each Phone to play with and a 
stock interest in every telephone of $34.00 to grease common councils to sell to local 


third floor sub-cellar investors, etc. 


Yet the boys who are in the real pot if they play 


their cards right, will have this control of every local telephone company’s plant on the 


above basis, namely, 51 per cent., and $20.00 in cash per profit. 


The calculations on the 


$100 bond issue per Phone increase the interest charges on the stock issue, and rentals 
on above calculations will have to be increased. But it will make more profits in cash 


per Phone for the promoters. 


Yours very truly, 


The Fittest Will Survive. 


Once in a while, and then more by accident than design, 
the lay press stumbles on to a truth touching the commer- 
cial side of the electrical trade. A case in point is a recent 
article in the Chicago Record on the telephone situation, as 
follows: 

“It is to be feared that a good many people will have 
their fingers burned before the telephone business, which 
is just now about the most risky branch of industry that 
anyone can handle, comes down to a sound and healthy 
basis. The country is full of ‘ promoters,’ most of whom 
have fixed such low rates for telephone service that the 
public has been led to think that the business is all income 
and no expense. Persons who are figuring with the com- 
panies are advised to scan closely the telephone contracts 

nted to them tosign. Some of these contracts bind 

he parties for several years to take and use a service which 

must of necessity be inferior at the price named. The aver 
age promoter always has plenty of loopholes through which 
he can retire in his own good time. The truth is that the 
public has been suffering so long from high telephone rates 
that now, when good service at moderate rates is in sight, 
they have rushed to the other extreme and embraced the 
idea that telephones can be had for next to nothing. This 
idea has been encouraged and disseminated by interested 
persons, who have lost no time in turning it to their own 
ends. New telephone companies have been started which 


could not 55 do a permanent business at the rates 
they promise, and whose only object has been the sale of 
stock as soon as the appearance of active demand for in- 
struments has been worked up. Other companies have put 
cheap telephones on the market only to find that they have 
left no margin of profit, and the loss has come upon the 
manufacturer, whose bills have been left unpaid. It is 
probable that by far the majority of small telephone com- 
panies will gradually die off, either from infringement 
suits or because they are built on sand. The fittest of the 
non-infringing will probably survive.” 


A Talk Meter Needed. 


J. R. Malloy, manager of the Central Pennsylvania Tele- 
phone Co., Williamsport, Pa., is of the opinion that “ acrying 
need in the telephone business is a talk-meter—that is, some 
sort of an automatic arrangement by which language can 
be measured off by the ya What is required is a regular 
gas meter, with a stopcock for profanity, old jokes, and 
endearing names for the telephone girls. I think an ar- 
rangement of this sort would be more valuable than an au- 
tomatic device for making the connections. Many a wordy 
tale would be cut short, many a delicious but unprofitable 
confab nipped in the bud. A comfortable share of the 
telephone investment would go to the man who would in- 
vent a talk-meter.”’ 


at not more than $30 a year for residences and 


Galena, 


Oer. 


— oa ~ 


i 


One Way of Stifling Opposi tien“ 


The Citizens’ Telephone Company of Pensacea§ 
concluded a contract with the Southern Bell 3 
Co. by which the business of the Citizens’ Co. g 
the hands of the Bell Company. The latte§ 
agrees to maintain a first-class exchange and hg 


for business stations, with a discount of 10 per f 
it is agreed not to use any other phone for a pa 
years. 


H. P. Strause is organizing a telephone compati 
derson, N. C. 


It is proposed to organize a telephone compag 
capital of $10,000 at Meridian, Miss. 


Bellville, Smithton, Hecker and Red Bud, III., aui 
telephone connections with St. Louis. 


The {Saginaw Valley Mutual Telephone Com i 
asked for a franchise at Bay City, Mich. R 


Chase Brothers, of Grand Rapids, have been 
franchise for a telephone exchange at Ionia, Mich, 


The Mercer County Telephone Company of E 
III., will extend its lines from Reynolds to Rock 


The city council of Seattle, Wash., has decreed 
graph and telephone wires must be placed underg 
certain parts of the city. 


3 

The Central District and Printing Tel ph * 

Pittsburg has adopted a 1 fim t rato 

loudly condemned by subscribers. 

The Miesouri and Kansas Telephone Company 

build se plant in Joplin, Mo., and extend the 
ebb City and Carthage. 


The Chrisman Telephone Exchange Company, 5 
III., has completed connections with Dana, Dang 
Newport. An extension to Clinton is contemplate 


A telephone exchange is to be established st 
Mont., by a stock company com of B. H. He 
A. L. Babcock, C. M. Bair, Louis Fenske, Dr. M. 
Charles Spear and others. 8 


The Wolf River Telephone Company, organises 
anwega, Wis., some time ago, with Dr. E. H. Jona 
eral manager, now has its lines extended to Freag 
hula, Poysippi, Berlin and Waupaca. 


B. M. Burke, of Carlinville, III., has petitioned § 
of way to build a telephone line from Hillsboro} 
field. The Montgomery County Telephone Com 
already been granted a permit over the same rout@ 


The Southern Michigan Telephone Company is a 
to connect Kalamazoo with a new circuit, which 

twenty-five additional towns in southern Michigaag 
the connections will be Gull, Long, West and Ge 
lakes. ; 


The opening of E. B. Overshiner’s new telep 
change at Logansport, Ind., has forced the local J 
pany to reduce rates to 99 and $20 per year. The 
change has 212 subscribers under a three-year oc 
$12 and $18 per year. 


W. C. Swift, president of the Northwest Er 
Company, St. Paul, is interested in the movemegg 
progress at Mill Bank, S. D., which has for its ¢ 
establishment of a telephone exchange to conng 
ville, Big Stone City, Simpson, Mill Bank and oth 


Ka] 
— 


1 


The Pittsburg r papers are the authority for the 
that the Standa elephone Company will build 
in that city for the manufacture of telephone ag 
General James S. Clarkson, Col. Conger and Ges 
Naught, representing the Standard Company, have 
Pittsburg to conclude negotiations. i 


* 


The Central District and Printing Telegraph Oa 
and the Westmoreland Telephone Company are eni 
in arate war at Greensburg, Pa. The Westmore 

ny is a new concern, and is connecting Mount Pi 
Latrobe. Jeannette and many other towns in the @ 
The Westmoreland company have appealed to the § 
stating that if they are given fifty more subacribe 
will reduce their annual rates to $20 and $16. 


To determine which applicant is more deserving of 
phone franchise the city council! of Richmond, Va., 
pointed a committee consisting of the city enging 
the superintendent of the Fire Alarm Department 
electrician to be chosen, the duty of which shall be 
a test of the instruments of the several companies @ 
the privileges of establishing an exchange. The, 
Telephone of Richmond and the Standard Telephoag 
pany are applicants for the franchise. The Home Ce 
proposes to use the Mason telephone. 


The Marquette County Telephone Company, | 
already has exchanges in operation at Ishper 
Negaunee, Mich., has strung wires to the city l 
Marquette, claiming legal right to enter that place 
a franchise and in disregard of the franchise granteg 
months ago to N. M. Kaufman and other local capi 
The common council has decided to resist the ent 
the Ishpeming Company and has applied for a rests 
order. So far the Kaufman Company has done ng 
more than secure renewal of its franchise and makeg 
to keep out its would-be competitor. As the latter evii 
means business, public sentiment seems to favor its 
prise. 


New Companies Incorporated. 


The Oceana Belt Telephone Company has been it l 
rated at Hart, Mich. i 
The Altoona Phænix Telephone Compan 
Capital stock, $15,000. Directors: H. ce 
Dively, and John Flanagan. 
The Jacksonville Telephone Company, Jacksonvili 
Capital stock, $100,000. Incorporators: W. N. Shine 
B. Collins of Tallahassee and À. H. King of Jacksonve 


y, Altoos 
Graffius, 
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2 HOURS OUT OF 24 


For six days each week, the manufacture of IMPERIAL INCANDESCENT 
LAMPS goes on. Three years ago it was unknown; to-day it is the leader. More 
IMPERIALS are made each day than by any other two independent factories. 

Successful in every public competition, it stands unrivalled. Adopted by the West 
End Street Railway after long-continued tests. 


BRYAN-MARSH COMPANY, 


Office, 136 Liberty Street, New York. Factory, Marlboro, Mass. 


Switches. 
Switchboards., 


ELECTRIC MANUFACTUIRINC CO. 


Transtormers for all purposes, 
First in every Competitive test. 
Acknowledged by all Engineers to be the most efficient 
aud most nearly perfect iu mechanical design. 


í { A | 
ost Me 
ST. LOUIS,MO: 

KAALU 2 


60 LT. TYPE D TRANSFORMER. 
General Offices and Factory at St. Louis, Mo. 


BOSTON, 620 Atlantic Avenue. MINNEAPOLIS, 349 aeoe Avenue South. BUFFALO, 126 Erie Co. Bank Building. 
AGENCIES 2 PHILADRLPR H IA. 1000 Betz Building. CHICAGO, 1286 Mo nadnock Block. TORONTO, Canada, W. A. Johnson E ectric Co. 
CINCINNATI, 161 West Pearl Street. SAN FRANCISCO, 35 Market Street. 
STORE ROOMS: BOSTON, PHILADELPHIA, SAN FRAR Cisco, ST. LOUIS. 


This is what a recognized authority bas to say about our 


=  HELIOS CORED CARBONS 


a tes | = For Direct and Alternating Currents. 
Pittsburgh, Pa. 7 FFT 
Gent enen: 3 
"We beg to gay in answer to your inquiry that we have SO LI D CA R BO N S 
thoroughly tested the Helios cored carbons marmfactured by your For Series Arc Lighting. 


company, and we Tind them equal in every respect to the imported 
tlio carn, ent af saperia to any eter cared cate Moter and Generater Brushes 


5 That Excel All Other Makes, 
We congratulate you upon your success, 
Yours truly, | BATTERY CUPS, PLATES and SPECIALTIES. 
HELIOS ELECTRIC (0. Reduced Prices on Solid Carbons for Series Arc Lighting. 


e THE WASHINGTON CARBON Co., 


Pittsburgh, Pa. 
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ARC LAMPS 
CARBONS 


~ BOTTOM PRICES. 


Are Lamps. 


Standard ‘‘ Ward ” 110 Volt, Direct Current, 6 1-2, 8 and 10 amperes, $9.50 net. 
Short z $9.50 
With Hoods $1.25 additional. 

Long Knight” 110 volt, dir. cur., 4 to 10 amp.. $9.50 net. Medium “ Knight” 110 volt, dir. cur., 4 to 10 amp., $9.50 net. 
Short “ ý “ $9.50 “ Alternating “ “roto 14 “ $950“ 
Twins—Long, ef “5 amp., $12.50 “ Twins hort, á a 5 amp., $12.50 “ 
„Ward Photo-Engraving Lamps, 20 amp., for 110 volt direct current, with stand, reflector and resistance, $40.00 

60 for 220 volts direct, : . $50.00 


“ Ward” Searchlights, with Parabolic Reflectors, 20 amp., 110 volt, dir. cur., $125; with ground glass lens, $175.co 


Carbons. 


18,500 Crouse-Tremaine Co., $7.50 per 1000 
31,000 National, 7.50 “ 
26,200 Fidelity, 6.00 


62,850 Nurnbergs, 

22,900 Siemens &. Halske, 
12,075 LaCombes, 
3,200 Hardtmuth, 


Below list prices. 
Discounted 5 to 40 per ct. 
according to quantity. 


A complete stock of parts for “Ward” Lamps at reduced prices, and all styles of 
Arc Lamp Globes. 


Having purchased from the Receiver all the stock of the Electric Construction and Supply Company, I will continue 


the business, giving prompt attention to all orders. 


O. B. GREENE, 14 Cortlandt St., New York. 


114 to 120 William St..... . NEWARK, N. J., U. S. A. 


THE WESTON STANDARD 


Portable Direct 


Reading DIAL STATION 
VOLTMETERS VoLTMETERS, 
and POTENTIAL 
WATTMETERS InDIOATORS 
for Alternating and AmMeErers, 
and Direct Current and 
Circuits ISOLATED PLANT 
are the only stand- 
VOLTMETERS 
ard portable 
instruments of the and AMMETERS 
type deserving are the best 
this name. offered. 


THE PORTABLE DIRECT READING 


VOLTMETERS AND AMMETERS 


for Direct Current Circuits are recognized as THE standards 


throughout the civilized world. 


THE SEMI-PORTABLE LABORATORY STANDARD INSTRUMENTS 
ARE STILL BETTER. 


Send tor New Catalogue. 


The ILLUMINATED 


Weston Electrical Instrument Co., AMERICAN ELECTRICAL CASES. 


A CURRENT SERIES. 


Edited by WM. W. MORRILL. Published by MAT- 
THEW BENDER, Albany, N. Y. 


Vols. 1, 2 and 3 of the series have been published and have met with a recep- 
tion that fully justifies the publisher in permanently continuing tbe series, the 
scope of which is to broadly cover all electrical cates coming bef: re the courts in 
all sections of the country. 

In Vol. 2 there were 180 cases, and of these 69 pertain to the duties and liabili- 
ties of telegraph companies as carriers of news. In Vol. 8 the telegraph case 
number 42. 

The subject of Interference of Electrical Currents, usually made prominent in 
actions mous by telephone companies whose weaker currents are unfavorably 
affected by the powerful currents used by light and power companies, is repre 
sented py one case in Vol. 1, two: ases in Vo. 2. and ten cases in Vol. 8. 

The RIGHTS OF ABUTTING OWNERS, as affected by the maintenance of 
electrical apperatus in highways. are considered in six cases in Vol. 2, while in 
Vol. 3 there are eighteen upon that subject. l 

In Vol. 8 Telegraph Companies were concerned in sixteen cases, Eleeti je L'gbt 
Companies in eighteen. Telephone Companies in twenty, and Electric Railway 
Companies in twenty-five, or nearly one- fc urth the wl ole number of cates in the 
volume, a surprising propoition when we recall h: w recently the electric :ailway 
first came into use. 

The subject being of such practical and ir creasii g importance in its legal 
aspects, the convenience and even 1 ecerrity of keeping abreast of it n ust be evi- 
dent to the profession. 

Vols. 1, 2 and 8 are now ready. They are handsome books, bound in full 
leather, well annotated and thoroughly indexed. Price per volume, $6.00. 

Sent postpaid on receipt of price, by 


ELECTRICITY NEWSPAPER CO, 


No. 6 Park Place, New York. 


9 Insulated Wires“ Cables 
W. R. BRIXEY, Mfr. 


New York. 


203 Broadway, 


V 
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CONTRACTORS, 


LOCATION OF 
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YY PLANTS 


ULPPED 


BELDEN & SEELY, 


AS CO SLELY 


N?121 LIBERTY ST NEW YORK 


York City and Syracuse, N.Y. 


Electric Railroad Construction a Specialty, 
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ALL OTHER ARC LAMPS ARE OUT OF DATE. 
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The same LAMP operates perfectly on 
EITHER 1, 200 or 2,000 C. P. Circuits 
= | WITHOUT CHANGE or adjustment. 


Single Carbon, 32-inch 14-hour lamp 


changed to Parallel or Alternating in 5 min- 


utes by changing coils. 


"T 
an AN 


3 a Any finish from Black Japan to 


Aluminum. 


l conan Design Handsome. 
UUTIS 
Mu Operation Perfect. 


THE ADAMS-BAGNALL ELECTRIC COMPANY, 


47 East Prospect Street, Cleveland, Ohio. 


(N- B.—Incandecent Lamp next week.) 
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J. U. BRILL COMPANY, 


PHILADELPHIA. 
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Builders of Brill No. 21-€ Truck and Eureka Maximum Traction Truck. 


Sa Se. * — —— 


WESTERN OFFICE, MONADNOCK BLOCK, CHICAGO. 
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mw ARC LAMPS 


For every Circuit, including Direct, Alternating, 
Series Arc, Focusing and Railway. 


- Handsomest and Most Complete Line of Ornamental Lamps manufactured. 


IMPORTED CARBONS. 


Our Sun-Schmelzer-Nurnberg Carbons are 
the Highest Grade brought to this Market. 


Write for New Price List. 


chr ne BERGMANN” LAMPS 


R. B. CO REY, Genera SALES AGENT, 


Havemeyer Building, New York. 


For ANYTHING in the Arc Lamp or Carbon line WRITE TO ME. 


fhe Waller Me u, 


CLEVELAND, O., 
MANUFACTURERS OF 
. POwer Transmitting 
Machinery, 


* Electiic Railway Appara- 
— * tus, 
Incandescent and Arc 

Lighting Machinery. 

All Classes of Heavy Elec- 


trical Machinery. 


BRANCH OFFICES: 
913-914 Fosvel Bidz. 8 n Fran 1 8 on 


ee 20 
Sa 2 = 416 Trust Bldg., Dallas, Texas 


daf CARDS 


CARD Generators are all Multi- J 2 nicks 774 Reversible Motors and Control- 
polar and Slow Speed. f te es = lers for Rolling Mills, Bridges 


AGENTS WANTED IN UNOCCUPIED TERRITORY. 28 K. W. Generator. and Traveling Cranes. 


THE CARD ELECTRIC COMPANY, wansritiy. onto, 


—— — 


— p — — - — N 7 i ene 
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WESTNGHOUSE ELECTRIC & MANUFACTURING 


PITTSBURG, PA. 


WE INVITE PARTICULAR ATTENTION TO OUR NEW 50 H. P. STEEL MOTOR. 
IN DESIGN, CONSTRUCTION AND PERFORMANCE THIS MOTORIS DISTINCTLY 
SUPERIOR TO ANY OTHER MOTOR OF EQUAL POWER UPON THE MARKET. 


For information write to the nearest district office. 


We manufacture Electrical Machinery of the highest class, Multipolar Railway 


Generators, belt-driven and direct-connected Controllers, Lightning Arresters, and 
all details of car equipments. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY. 


BRANCH OFFICES IN ALL LEADING CITIES. 
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Incandescent Lamp, 


P af le IN A 


| 29 couiaNor: Se 


MEW WO! Rie * 7? = S 5 f | | lesa Unrivalled for Long Life, Econ- 
SEND FOR BOOK ON STEAM. 8 = Eo 5 =A | | = omy in Current Consumption and 

| Freedom from Blackening 
1 the Brand Prize at Tato Paris knn. Sa Send for New Catalogue of 


| ; Multiple, Series, Miniature and 


To our Friends: Decorative Lamps. 


After a continuous run, excluding Sundays, 


Se mw de 5! 


of a thousand hours, we have almost caught 
up with our orders, which since our fire have 


J Beacon Lamp Co, 


Irvington and Harcourt Streets, 
BOSTON, MASS. 


been nearly twice aS large as ever before. < — 
We have also nearly replaced our stock of Jiz T ai 
parts and are therefore able to serve our cus- 


tomers with greater promptness than .has Jolnts made absolately tight and durable 
recently been possible. by: Patent ‘Corrugated : 
Yours very truly, Coppor Gaskots. Æ 
CxockkR- WHEELER ELECTRIC Co., Furnished in all shapes and sizes for \ 
R flanged PIPES, CYLINDERS, CHESTS, 
S. S. WHEE ER, President. ete. Price List ana Sample Free. 


U. S. MINERAL WOOL CO., 
2 Cortlandt Street, New York. 1 i 
BOURNE & KNOWLES MFG. Oo., 5 O., Western Agents. 


MADE ONLY BY 


GEORGE CUTTER, 


851-855 The Rookery, 


CHICAGO. 


THE IMPROVED 


FISHKILL CORLISS ENGINE, 


ELECTRIC LIGHT 


AND 


Je) POWER PLANTS, 


:ROLL-DROP — 


COMMUTATOR BARS. Operation It has no equal 
FOREST CITY ELECTRIC WORKS, FISHKILL LANDING MACHINE CO, 


New York Address: 126 Liberty St. CLEVELAND, O. FISH KILL-ON-THE-HUDSON, N. V. 


Steam Power Plants of High Efficiency 


ARE EQUIPPED WITH—— 


WESTINGHOUSE ENGINES. 


THREE TYPES. 


COMPOUND, 5 to 1,000 H. P. vereist zaprima, sh te a 
S TAN D A FR D, 5 to 2 50 H. P. High-class automatic „ tor general 


e ti at 
JUNIOR, 5 to 75 H. P. A durable . e engine 
CATALOGUE ON APPLICATION. 


THE WESTINGHOUSE MACHINE COMPANY, 


PITTSBURG, PA., U. S. A. 


SELLING OFFICES: oe Be Daa Mii 
26 Cortlandt St., New York, N. Y. 171 La Salle St., Chica tate 
Westinghouse Bullding, Pittsburg, Pa. 210 Drexel Bullding “Phitindeic hia, * 7 Colleg e St., Charlotte, N. A Aub 
21-23 Fremont St., San Francisco, Cal. 259 Main St., Salt Lake City. U . t aliding, Grend apids. 
All offices of the Westinghouse Electric and Manufacturing Can diay. and all Foreign ‘Countries. 


Cutter’s Swivel Pole Pulley. 


“HUVA 


Tei 


| 
| Sie 232 K 10 


See 
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CLARK WIRE“ = 


MARE. In a Letter from the Inspetor Of the Boston Fire Underwetters: 
Union, he states 


A Thoroughly Reliable and Desirabie Wire in Every Respect.” 


i 1 Switchboard, Railway and Motor Use, we make all sizes of stranded and Flexible Wire and Cables with Clark's 
nsu 
The Clark Wire has been before the public and in use for the past nine years, and has met with universal ravor. Thou- 
sands of miles of this wire bave been sold. and are in use throughout the United States and Foreign Countries, and the de- 
mand for it is constantly increasing because it always gives perfect satisfaction. 
The kubber used in insulating our Wires and Cables is especially chemically whee and will not deteriorate, oxidize 
or STROE. and will remain flexible in extreme cold weather and is not affected 
egu uarantee our insulation wherever used, Aerial, Underground or e and our net prices are as low, if not 
lower than any other first-class insulated Wire 
e shall be pleased to mail Catalogues with Terms and Discounts for Quantities. 


EASTERN ELEOTRIO CABLE 00., 


HENRY A. CLARK, Treas. and den' Mgr. 61-65 Hampshire St., Boston, Mass. 
HERBERT H. EUSTIS, Pres. and Electrician. SEND FOR CATALOGUE. 
CUT AND UNCUT TAPER SaS 
a ma TES ICA ELECTRICITY, C 
. ee SEGMENTS, | Mechanical and Architec pet 
SEGMENTS TROUGHS, Marine someting, Plombtey, (sateen kvil Engi- 
Eugene Munsell & Co. e RHEOSTAT PLATES, CLOTH, &c. Mica Insulator Co. "T A U GH T 8 M a 
d fo l 
218 WATER ST., N. Y. „„ 218 WATER ST., N. v. Twenty-seven Courses of Study. Send for/ree cir- 
AGENTS WITH FULL STOCKS ON HAND: The P Internationa! Correen it * ‘Soho 1 
W. H. SILLS, A. 8. PARTRIDGE, SINCLAIK RANDALL, CUYAHOGA SUPPLY CO., J. w. BROOKS & CO., ANTON, PA. ile pac 
153 E. Lake street, Bank of Commerce B’dg, 41 Kast 4th Street, 10 South Water Street, 120 Sutter Street, — n — 
Chicago 8t. Louis. Cincinnati. Cleveland. San Francisco. 


PHILADELPHIA. . i 


BUILDERS OF 7 WESTERN OFFICE: 


ELECTRIC MOTOR:CARS Qf | monaanoor mioox, 
AND TRUCKS. \ CHICAGO, 


Electric Appliance Co., 


CHICAGO, ILI 


Pettingell-Andrews Co., 


BOSTON, MASS. 


Electrical Engineering Co., 


MINNEAPOLIS, MINN. 


St. Louis Elec. Supply Co., 


ST. LOUIS, MO. 


Bradford Belting Co., 


CIN CINNATI, OHIO. 


Ep [Phillips Insulated Wire Co,, 


Factory, Pawtucket, R. I. 
New York Office: 39 and 41 Cortlandt St. 


ELECTRICITY soi AN Electrical. Steam, 


And other ENGINEERING BRANCHES, 


THE C € C ELECTRIC COMPANY, | WEBB’S TELEPHONE HAND BOOK Trae ate 


. I ~~ a 


POSIPAID FOR $3.00 The Correspondence School of Technology, 
MANUFACTURERS OF Ainas Elect icity Newspaper Co., CLEVELAND, OHIO. 
: Jew Catalogue. Note Instructors. 
BIPOLAR AND MULTIPOLAR DYNAMOS, 6 Park Place, New York. [To Earn More, Learn More 
AUTOMATIC AND = 
HAND Have You Tried Our 
| a b CONTROLLED 
Sar ty | yy A > MOTORS. 
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Wied OLY * 
q a 
a 1 


Poan COMPLETE 
TN PLANTS 
Moh) FOR POWFR 


jen TRANSMISSION, _FOR— 

oj * LIGHTING | Series Arc Lighting and Constant Poten- 
A Ng E~ a tial Lamps? 
= awe > S S STATION 
„„S A A A APPARATUS. IF NOT IT WILL PAY YOU TO DO SO. 


143 Liberty St, New York. aarwood N.J. The Crouse-Tremaine Carbon Co, 


CHICAGO, Monadnock Buildin 


BRANCH OFFICE 111 BOSTON, 62 Olver St, LEVELS 50 EVELAND, Cuyahoga Building. FOSTORIA, OHIO. 
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NNOUNCEMENT. 


We have employed as Superintendent, MR. A. L. REINMANN, formerly Superintendent of the Sawyer-Man 
Electric Co. His ability is known to everybody in the electric light business. Recent improvements made 
by him, added to the qualities which have already given our lamps such an enviable reputation, easily make the 


` 
a , Incandescent 
W Lamps 


gee THE HIGH GRADE STANDARD OF THE WORLD. 


Quality will tell, and we invite comparisons and tests. Write to us before placing your orders. 


AMERICAN ELECTRICAL MAN’F’G CO., 
Main Office and Factory, 2009 to 2017 Pine St, ST. LOUIS. New York Office, 39 Cortlandt St. 


HIGH INSULATION. 


INDESTRUCTIBLE PINS, | FUSE — 
BREAK Anus, a | 


If you want good light, buy the 


PACKARD LAMP, 


ABSOLUTE UNIFORM- 
ITY IN PRICE. 


SIDE BRACKETS. n 
Glass ana 


FRED M. LOCKE, 
Manufacturer, 
VICTOR, N.Y. 


COLBU RN 


ELEOTRIO MFG. CO., 


888 Main Street, Fitchburg, Mass. 


MANUFACTURERS OF 


Incandescent Lighting, 
Electric Power ane 


ESTAGLISHED 1881. 


89th St. and Stewart Ave., Chicago. 
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The Latest Designs, 
The Highest Efficiency. 


= . 
ts „ 


LI 
E GESTE 
E na — Ss 
Porcelain = = <€ > — = with which you can get an average 
* = RSENS = 16 C. P. FOR 800 HOURS 
HIGH = \ J 2 at high efficiency. 
INSULATION. | S, 2 i 
LINE MATERIAL = A A E New York & Ohio Co., 
OF ALL KINDS. = X — * 1 Broadway, New York. Warren, 0. 
New ostaiogue. | THE INDEPENDENT ELECTRIC CO., 


America's Greatest Railroad.” 


THE FOUR-TRACK 


NEW YORK CENTRAL. 


ROBERTS’ SLIDE RULE 
WIRING CALCULATOR, 


The most convenient device yet constructed for giving Size of Wire, Volt Loss 
Area, Oarrying Capacity. etc. Vest pocket size; leather case. Fifty cents, post- 
paid. Send orders to 


ELECTRICITY, 6 Park Place. New York. 


ESSEX INCANDESCENT LAMPS. 


Satisfaction Guaranteed, or No Charge. 


ELECTRICAL SUPPLIES. 
GEO. R. METCALFE, 136 Liberty Street, New York. 


— 
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TWO - PHASE GENERATORS. 


Entirely novel in construction and having 


No Moving Wire, No Collector, Slow Speed, 
Better Inherent Regulation, Higher Efficiency, 


than any alternat ing machine on the market. 


SELF-STARTING TWO-PHASE MOTORS, 


superior in many ways co direct current motors, 


THE BEST TRANSFORMER. 


These are the essential elements in our 


TWO PHASE SYSTEM. 


which is the only practicall oo leted system in operation to-day for 1 light and power 
from the SA LTERNATING GENERATOR AND CIRC 


STANLEY ELECTRIC MFG. CO. 


PITTSFIELD, MASS. 
Western Office, No. 307 Dearborn Street, Chicago, Ill. 


| EN The Iron Armored Truth. 


V Interior Conduit has accomplished more in the direction 


IT NEVER v of perfecting Interior Illumination (Mi aking it safe, desirable 


Xt}, DISAPPOINTS K and economical) than any other improvement in the art of * 
ale Electric Lighting. Strong statement? But you know it's the truth. 
É _ Plain Tubes. Brass Sheathed . Iron Armored. 


cer ELECTRIC COMPANY, *°"2né¢zoz°"°** 
... ̃ ˙ ˙— .. nena a 


CHICAGO. 


11 


Incandescent 
BUCKEYE: 


THE BUCKEYE ELEGTRIC GOMPANY. Cleveland, Ohio, 


Monadnock Building, Chicago. 
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Western T. C. Co.’s changes.; Hains moved into ou1 new quarters at 2 50-54 South Clinton Street, 

au-ing Telephone Ex., Lans ng, Mich, 500 ph. nes. ¢ Chicago, we are now 

ohnstuwn Telepuo'e Co., Johnstown, Pa., 400 phoues. 
8 Telephone 93 : 5 , 400 ' phones. Th 

ewark Telephone Co., Newark, 400 phones. L t M f t f T | h 
Home Telephone Oo., Biocmingtom, III., 400 ene E arges an u aC u re rs 0 e ep one 
Altoona, Pa., 400 phones. 
Chillicothe O., 850 phones. 


Oskaloosa- Ia. 800 phones. is o 20 Apparatus and Appliances, Exclusively, in the World 


phones. 
Mt. Vernon telephone Exchange, Mt. Vernon, O., 200 


*phones. 
E. H. raek Telephone Oo., Webster City. Ia., 200 

phones. in producing Apparat hich is strictly Non- 
Mattoon Telephone Co., Mattoon, Ill., 200 phones. WE BELIEVE iitinging 4na fown on patent pirate concerns 


Hoyle & Soott, Cambridge, O., 20) phones. 

W. 3. P. Telephone Oo., Petaluma, Cal., 150 phones. 

Boone County Telephone Co., Boone, Ia., 150 phones. 

Van Wert Telephone Co., Van Wert, O., 150 phones. 

1 „ Telephone Co., Rushville, THE NEW LONG-DISTANCE 
nd., 150 phones. 

Pa'estine Telephone Co., Palestine, Tex., 150 ’phones 

Alabama Telephone Oo., Selma, Ala.. 150 phones. 


Geo. W. Beern, Wapakoneta, O., 150 phones. 
Woodbridge & Occoquan Telephone Co , Woodbridge, 
Occoqnan and Alexandria, Va, 100 phone, MICROPHONE (BATT E RY) | ELEPHONE 


Hartford City Telephone Exchange, Hartford City, 
Ind., 100 phones. 
Santa Fe Electric Telephone Oo., Santa Fe, N. M., 100 


phones. i 
Manistique Telephone Exchange, Manistique, Mich., 


100 ’phones. 
Waxahsohe Telephone Exchange, Wazsbachie, Tx WESTERN TELE CO 
100 *phones. 


Greensboro Telephone Co., Greensboro, N. C., 100 
phones. . : 
West Kentucky Telephone Co., Hickman, Ky., 100 $ 8 88 much superior to any other type of Microphone (Battery) Telep ouẽas our No. 1 Magneto Tele- 
phones. phone was to all other magneto phones. 
Washington Telephone Co., Washington, Ia., 100% % The New Exchanges at Newark, O., Jobnstown, Pa., Oskaloosa, Ia., and Lansing, Mich., each using 
phones: 800 of these instruments, we claim to be 
Chowning & Wright Telephone Co., Mayfield, Ky., 
100 phones. The Most Perfect Exchanges ef thair size in the United States. 
Salisbury Telephone Co., Salisbury. N. O, 100 phones. n ; : 
Ticonderoga Telephone Co., Ticondercga, N. Y., 100 The Super-ority of Service and Eoon my of Op ration aff »xded by them have practically re ulted in 
phones. transferring the business from the Bell system to the Western in these cities, notwithstanding the Bell 
Beaumont Telephone Co., Beaumont, Tex., 100 phones. 3 offer of one-balf rates. 
Navasota Telephone Co., Navasota, Tex., 100 phones. 
Columbia Telephone Co., Columbia, Mo., 100 phones. 


Citizens’ Telephone Oo., Decitur. Ind., 100 phones. The Indiana Telephone Company of Indiana, Pa., 


Mt. Vernon Telephone Co., Mt. Vernon, III., 100 : à p 
phones. heretofore a Bel — 
I Gin thie gran dg okoia: ore a Bell Licensee, have arranged to dis 


ey een ae ee ee *phones. place thei r enti re Bell system J connecting 
to a ig tt, 1 5 aS 7 . a — a 
Shelbyville, i 10 phones nel eee 35 pdb M and use here- 
. T. Kimme ngham, Ill., 100 phones. a 
ead Pear eae after the Western Teleohone Con 
Shelby County Telephone Co., Shelbyville III., 7 : struction Co. apparatus. 
phones. 
Newark Telephone C.., Granville, O., 60 phones. 
Cambri Igeboro Telep one Co., Cambridgeboro, Pa., The Interior Department, Washington, D. C., 
50 ’nhones, 
phones. the contract at a'most donble the price for apparatus of the next highest bidder. The expert c.mmitke 
Two Rivers Telep'ione Co., Two Rivers. Wi. which made the examination stated : 


'phoves. 
Ellaworth Telephone Co, Ellsworth, Pa., 50 phoues 
Perry Te epho ie Exchange., Per-y, N. Y., 5) phones. 
T. C. Clark, Busa-liville, Ky., 50 hones. 
Ly nch urg Tel Co , Lynchburg, Va., 400 ' phones. 
Marshall & Tobie, Keithsburg. III. 
A. B. Minton, Murphysboro, III. 
Ca bondale Teleph ne Ov., Carbondale, Ill. 
Northern Tel: phone Co., Charles City, Ia. 
Margnett’, Mich., 300 phones. 
Ishpemin , Mich., 200 phones. 
Latrobe, Pa., 100 ’phones. 


rare K. J., 100 nhones MANUFACTURING EVERYTHING 


necessary for the complete equipment of a Telephone Exchange, we can assure those who contemplate 


Private Telephones. pur hasing in:trnments that th: y will save time and money by dealing directly with us, as we have ample 
(PARTIAL LIST.) facilities, and have had abundant experience in all departments of telephone work. 


Cambria Iron W: rks, Johnstown. Pa., 100 phones. 

The Johnson Co., Lorain, O., and Johnstown. Pa., 50 
phones. 

Met opolitan Elevated Railroad, Chicago. III., 150 


Uniono bees, Manistique, Mich., 50 "phones. Western Telephone Construction Co. 


Armour & Co., Chicago. III.. 50 'pbone 
Iuterior Department, U. S. Washiugton. D. O. 
aoe W. Dantin e e 57 
olumbia Dry Gods Co., icago, s 
Whitman & Barnes Mfg. Co.. Akron, O. and West wie Note— Beware of the falsehoods and misrepre- 
ullman, Ill. . 


U 8. Government, Washington, D. C. sentations of competitors who dare not give a public list 
J fof their exchanges, but pretend to have «letters, etc.,“ 
N. B. fl. Cee New Lisbon, Wi which they show. Write direct to parties and ascer- 
Frank A. Yeakle, Riverside, Cal. ° 

Dr. E. Burd, Lisbon, Ia. Stain the truth. 

City of Joliet, Joliet, Ill. 2 


“The Western Telephone Construction Company stood above the others, also it was found that not only were the 
e -witehboards pro: osed io be furnished by the Western Telephone Construction Company free, as far as your com- 
e mittee are at present aware. from nming 


ement of any patent not owned by that com but that they em- 
“body all recent improvements in that line.” rR y pany: y 


ne. 


Nearly 1oo arein use in U.S. Patent Office, displacing Bell system. 


0 
People's Telephone Exchange. Marx ville, Te'n., 50 i the most exhaustive examination, tests and trials for teleph nes ever made, awar et this Company 
50 
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FOUA STEAM PUMPS. Lang Distance Dust Transmitter, 


Patented in England and America. 


THE ORIGINAL POWDER TRANSMITTER and the onlylone adopted 
by the English Post Office for public long-distance service all 
A over Great Britain. You can shout in it or whisper in itand get 
e perfect articulation in either case. No limit to the distance they 
will work. 

Claim No, 1 of the“ Hunnings ” Patent is in a tension-regu- 
lator or means for varying the resistance in a telephone trans- 
mitter, finely divided conducting material in a loose and free 


state.” 
THE **HUNNINGS” 


DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in 
ae constant contact. Incorporated as a portion of the Electric Cir- 

Big te: en isa quantity of finely divided conducting material or dust, 
— the movement of which varies the current. 


Mining, Tank, Heavy and ight Foun and | 
Boiler Feed Pumps 


We are the only Manufacturers in the United States of the 
Celebrated ‘* Hunnings ”? English Transmitter. 


N 
BOY | S P O R l E. = & O L Several large exchanges are now using our HuxNxNdS“ Outfit. 
J e J Complete Telephone, 


AMERICAN ELECTRIC TELEPHONE CO., 


Kokomo, Ind., U. S. A. 
Reference: Citizens’ National Bank, Kokomo, Ind. 


, SEND FOR ILLUSTRATED CATALOGUE. MOTOR and DYNAMO 
| —— DOLAR CARBON Tx 


ELECTRICAL ENGINEERING CO. Electric Light Carbons, SOFT CORED and Solid 
NO. 249 SECOND AVE., SOUTH, 
' BATTERY CARBONS OF ALL SHAPES. 


MINNEAPOLIS, MINN. os SIPTE AVENUE 
66 Buckeye” Lamps. S SOLAR CARBON & MFG. c0., PITTSBURG, PA 


ARE YOU INTERESTED 
IN TELEPHONES? 


If so, you can keep posted on all advances in the art, and learn of the 
constantly increasing growth of the INDEPENDENT TELE- 
PHONE MOVEMENT by reading 


ELECTRICITY. 
Webb's Telephone Hand-Book 


is valuable supplementary reading. Jt ts the only complete and practica; 
book on the subject yet published. 


For $3.00 


you can get ELECTRICITY for one year and a copy of WEBB’S 
TELEPHONE HANDBOOK. Address 


ELECTRICITY NEWSPAPER CO. 


6 PARK PLACE, NEW YORK. 


MANUFACTURED BY 


Connellsville, Pa. 
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The Only Reflector Plate Alternating Arc Lamp. 


The Helios Electric Company Claims: 


That they have more alternating arc lamps in use than all other makes combined. 
They guarantee 80 per cent. more available light than is obtained from any other alternating arc lamp. 
They guarantee to give as much light as any direct current lamp using the same number of watts. 


Svencer’s Improved Alternating Arc Lamp 
Possesses the Following Advantages : 


Minimum Choke in the regulating coil. 

Practically no energy absorbed in the regulating device. 
Durability of all its parts ; not liable to get out of order. 
Can be used successfully on all periods. 

Starts quickly. 


SPENCER'S DIRECT CURRENT CONSTANT POTENTIAL LAMP 
GUARANTEED NOT TO SEE-SAW. 


Send for Catalogues and Prices. AGENTS: 
CENTRAL ELECTRIC Co., Western Agents, Chicago, IIIs. THE MOUNTAIN ELECTRIC Co., Agents for Colorado, Wyoming, Utah and New Mexico 
ANCHOR ELECTRIC Co., New Ponana Agents, n, Masa. Denver, Col. 
Moore & BayLIs, Western New York Agents, Buffalo, N. Y. CALIFORNIA ELECTRICAL WORKS, Pacific Coast Agents, No. 85 Market Street, San Francisco, 
BARR & ATKINSON, State Agents, Cleveland, Ohio. California. 
GLOBE ELECTRICAL SUPPLY CONSTRUCTION Co., Agents for New York and Brooklyn, 98 THE MACHINERY SUPPLY Co., South Pacific Coast Agents, Los Angeles, Cal. 

Vandam Street, New York. SCHMINKE & NEWMAN, Agents for Louisiana and Mississippi, New Orleans, La. 
W. T. M. Morrra,, State Agent, Dallas, Tex. PADUCAH ELECTRIC COMPANY, State Agents, Paducah, Ky. 

HELIOS ELECTRIC COMPANY, 
1228 Callowhill Street, PHILADELPHIA, PENNA. 


Siemens d Eako Chili Ce WY of Ameren 


-cheomons & ad. Bertin, Chartellenturg, Cionna, eft Betsrisberg 


MANUFACTURERS OF 


Direct Current Slow Speed Multipolar Generators and Motors. 


These machines are constructed with external armatures. They have proved remarkably efficient and economical. Used 
largely in American and European Lighting and Railway Plants. Slow-speed machines, made 


for direct connection in sizes from 20 H. P. to 2,000 H, P. F 
ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE.: 
Maximum peripheral speed of armature with slowest engine speed. Shortest possible winding of armature. Lowest internal resistance of armature. 
Only 8 to 4 volts difference of potential between commutator bars. Greatest radiating surface possible. Maximym magnetic effect. 
Greatest weight of copper per ampere of current. Armatures cannot burn out. k: compactness. 


Correct mechanical design. (The centrifugal force is counteracted effectively by the inward pull of tbe internal field magnete. ) 
Finest quality of iron, excellent finish, absence of binding wire. 


In 8 years’ continuous service not one Armature has been replaced or repaired. Over 200,000 H. P. in use for Railway, Lighting and Motor Service. 
WORLD'S FAIR DIPLOMA AND MEDAL FOR BEST DIREOT CONNECTED GENERATOR. 
MODERATE SPEED BIPOLAR GENERATORS AND MOTORS, 


With Siemens Drum Armatures, which are copied extensively in this country. We are building these machines in sizes from 1 H. P to 150 H. P. 
SEE OUR NEW CATALOGUES. CORRESPONDENCE SOLICITED. 


| | SALES OFICES: 
NEW YORK, 186 Liberty Street. TROY, N. V., 48 Fourth st. CINCINNATI, Perin Building. Sr. LOUIS, Bank of Commerce Building, GENERAL OFF ICES, 
r 
TO able Bu ; ; : » Kn . T. Erie Coun 8 
BOSTON, Eq g LT LAKE C ALO, N. F. y ar. Monadnock Building, Chicago, 
Electrical inetrument Making for HOW TO MAKE A DYNAMO. Electro-Motors; How Made and 
R borrons.” Con- By ALFRED CROFTS. g . ö How Used. 


tains plain instructions — HANS BO) FOR Aa 
by help of which any one 


with an ordinary know- 


TEURS AND PRACTI- 


ractical work for A mn 
8 CAL MEN RY S. K. MOTOR i 


l x kt : 7 ara * 
ein of English, and teint e BOTTONE AND A. ůMMM l. į 
moderately handy with numerous illustra- fp A. BEALE.—A com. br 
teols, can make for his tions and detailed plete and simple ex- ifi sroi ll * 


own entertainment, or for instructions for con- planation of the 


use in the study ofa great structing Dynamos of source ofthe power | 
science, allthe instruments all sizes, to produce in a dynamo and tie || 142 | 
now employed in theoreti- the Electric Light, method of applying 
cal or prac ical Electricity, containing 96 pages the same, cuinmenc-: | 
from ‘Jersion Balances, of genuine antec: Woo ing with a Simple 
H itz Machines ard In- tion which will enable Motor, and procee 
duc- on Coils to Dyna- anyone to construct a ing to an exposition | 
mos, E'ectric Motors, Dynamo either for ok the Siemens. 
Telephones, Phonographs pleasure or profit. Thompson's, Walk | 
and M e ace L e 12 mo, 5 . 
ee iments of the at leaders in these studies, arg l 
Wheartone. B l. P ice, Hu hes, and Edison, can, Cloth, 75 Cts. Gas — i eddition three aa — 
after an attentive perusal of this book, be understood special chapters by 
and repeated, 200 pages, cloth, postpaid...... 75 Cth an American author follow in which the iafor- 


mation embraces all American improvements 
The work is probably the most complete and 
easilv understood of any published. 

180 Pages, Cloth, price.......... 75 Cts. 


For sale by ELECI RICITY NEWSPAPER COMPANY, 6 Park Place, New York. 
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Central Station ? 
Isolated Lighting Plant? 
Underground Cables? 
Telegraph or Bell Wires? 


Then what you want aire the HABIRSHAW Wires and Canes of the 
India Rubber and Gutta Percha Insulating Company, 


J. W. GODFREY, Manager of Sales, 
15 Cortlaudt Street, New York City. 


Phenix Dry Battery. 


40 C 00555 
WHAT OTHERS SAY: 


We will say again that the Phenix has proved to be 
equal if not better than any we have used heretofore, fur- 
ng a current for a much 1 time. 
Neo Guee 


„ Minneapolis, Minn. 


We have sold the Phenix Ba‘ teries for over a year, an 
have never yet bad a single complaint. We consider them 
by far the beet dry cell battery we have ever sold.” 

Electric Appliance Co., Chicago. 


„We have been selling the Phenix Batt: ry for over s 
and me not know of a single in-tance where any have 


PHENIY Wy aa all Lear and doz 


Beacon Electric Oo., St. Paul, Minn. 
“ We have tried a great many dry batteries, but we find 
the Phenix gives better satisfaction than an other.” 
Morgan & Beach, Fort Wayne, Ind. 
After thorough and xhaustive trials and experiments, 
we have adopted the Phenix Dry Batt ry exclusively in 
our service, and have in use about 
Chicago Electric 8 Co., Chicago. 


»We consider the Phenix the best dry battery in the 
market. It has given good satisfaction to all of our ous- 


tomers.” 
Enterprise Electric Co , Chicage. 


7800000800088 


WESTERN ELECTRIC COMPANY, 


CHICAGO. NEW YORK. 
ROSENQVIST PERFECTED 


Single Phase A. C. Motors 


ONE HORSE POWER AND UPWARDS. 


STARTS UNDER LOAD. 
CANNOT BE BURNED OUT. 
HIGH EFFICIENCY. 
UNIFORM SPEED. 


PHILLIPS 
ELECTRIC 
MOTOR CO., 


MANUFACTURERS, 
Room 805, 136 Liberty St., NEW YORK- 


What Are You Putting In? 


Railway Power House ? 
Power Transmission Circuit? 
Telephone Exchange P 


Main Office: GLENwoop Works, Yonxers, N. V. 


Electric Light Carbons, 
Carbon Motor Brushes, 
Telephone Specialties, 
Carbon Cylinders, 
Battery Carbons. 


PHOENIX CARBON MFG. COMPANY, 


S. G. BOOKER, Superintendent, 


2134 to 2140 DeKalb Street, ST. LOUIS, MO. 


Make only the best Carbon Product, and the Lowest Prices. 


TRY US. 


Second Hand Engines and Boilers for Sale. 
Two 9 1-2 x 10, double, 125 horse-power, Arm- 
ington & Sims. 
One 15 x 20, 150 horse-power, Ide. 
One 14 1-2 X 13, 100 horse-power, Westinghouse. 
Three Boilers, 66 in. diameter and 16 ft tubes. 
Two 50-light, Westinghouse, alternating arc ma- 
chines with lamps; an excellent factory installation. 
All in good order and condition ; only for sale no 
account of being replaced by larger units. Apply to 


ELECTRIC COMPANY, 478 and 480 
Pearl Street, New York, 


Manufacture under their own patents ARC LAMPS 
that will burn 8 to 16 hours with single carbons on any 


NEW BEDFORD GAS AND EDISON LIGHT CO, 
New Bedtord, Mass. 

F l A R K and all ystems. We manufacture src Lighting Dynamos 

— — f n automatic regulation, also automatic safety devices 


— for high tension arc systems of all makes. 
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Safety insulated Wire 0 ant Cable 00 


n F. REQUA, General Manager, 


225- 237 West 28th Street, New York, 


Manufacturers of 


Electric Railway Feeder Cables 


BO miles of Rubber and Lead Encased, 1,000,000 C. M., recently installed by j 
People’s Traction Company of Philadelphia. | 


6O Miles of Rubber and Lead Encased, 500,000 C. M., recently installed by the W 
— Chicago Street Railway Company. 


1 O Miles of rubber and Lead Encased, 350,000 C. M., recently installed by the K 
— | cago City Railway Company. 


“SAFETY” UNDERGROUND — 


f Over 500 Miles of Rubber Covered and Lead Encased now in use in New York City § 
ways, and 15, 00 Miles in other large Cities. i 


«REQUA WHITE CORE” AND “SAFETY” WIRE 


For Office Buildings, Dwellings, Mills, Etc. 


All these Wires are made with a view to Perfect Safety for Electric Lightig 


SUBMARINE CABLES 


Of all Sizes and Descriptions. 


“SAFETY” NAVY MARINE WIRES AND CABLES 


Used Exclusively on the U. S. War Vessels : 


New York, Cincinnati, Texas, Raleigh, Bancroft, Marblehead, Miantonom 
Columbia, Olympia, Oregon, Minneapolis, Indiana 
and Massachusetts. 
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EDITORIAL NOTES. 


Tne Railway Convention issue of 
Evectricity (Oct. 16) was entirely 
exhausted four days after its appear- 
ance, with special orders for more 
than 1,000 copies still on the books. 


The type is now being reset, and a 


second edition will be printed this 
week. 

Any further orders for extra cop- 
ies should be sent in at once. 

The people know a good thing 
when they see it, and the best thing 
in the trade-paper line last week was 
ELECTRICITY. 


ponin gann Ee ereen — 


An Unfortunate One of the most regretable 
Mistake mistakes of the administration 
at Atlanta. at the World's Fair was the 
granting of a monopoly of the photographic privileges 
to the highest bidder. Had this highest bidder been 
a competent artist it would have been bad enough, 
but as it happened then, and is likely to happen again, 
the highest bidder was by no means proficient in the 
art, and were it not that the restrictions were relaxed 
somewhat towards the end of the Exposition so that 
outside artists were, under certain conditions, per- 
mitted to ply their trade within the grounds, the 
world would to-day be without a presentable photo- 
graphic record of that most beautiful of all archi- 
tectural triumphs. 

But entirely aside and apart from this aspect of 
the case, the concentration of the camera privileges 
in the hands of a single individual or company was 
an unfortunate mistake. All enterprises such as this 
are dependent upon popular favor, and the press—the 
illustrated press more than any other—is necessarily 
a potent factor in arousing popular interest. The 
World’s Fair management spent hundreds of thou- 
sands of dollars in advertising, and yet after all this 
was done placed an embargo upon a class of adver- 
tising which was at least quite as effective, but 
which cost them nothing. The illustrated press, 
technical and otherwise, with commendable enter- 
prise, sought to lay before its readers pictorial repre- 
sentations of the grand display. This they were will- 
ing and anxious to do without cost to the Exposition, 
but they wanted good photographs, and these they 
could not buy from the official photographer, simply 
because the latter could not take good photographs. 


In some cases they offered to pay the official photog- 
rapher as much as he charged for his prints for the 
privilege of sending their own artists there to do the 
work in their own way, but even this proposition 
was declined, and they had to take what they could 
get or go without. 

Another annoyance that was the outgrowth of this 
arrangement was this: Among certain classes of 
papers, chiefly the technical press, there is and was 
an intense rivalry and a constant endeavor to outdo 
one another. It happened more than once that one 
electrical paper, for instance, employed the official 
photographer at extra expense to take a given view, 
and that a rival procured prints from this same nega- 
tive, either simultaneously with or before the party 
for whom the picture was taken. 

One noteworthy instance is called to mind. The 
General Electric Company had promised all the 
electrical papers that if they would refrain from 
illustrating the tower of light until the proper time 
it would, at its own expense, have a large photograph 
taken and distribute it to them all simultaneously. 
The papers respected this request, and one Sunday 
when Electricity Building was closed to the public 
the photograph was taken. Copies were to have 
been distributed on the following Wednesday after- 
noon, but lo and behold, one of the papers, more 
enterprising than the rest, or having more pull with 
the official photographer, appeared at noon that day 
with a full page half-tone made from that same 
negative. 

These are but a few of the occurrences that were the 
almost inevitable consequence of the policy pursued. 
The mistake was so fully realized that towards the 
latter part of the Exposition the directory did all that 
it could to rectify the evil. 

We are surprised that in view of the general recog- 
nition of the mistake made at the World’s Fair, 
the officials of the Atlanta Exposition should have 
committed the same blunder, only in a more offensive 
form. 

It seems that there, too, there is an Official Photo- 
graphic Company, and this one is clothed with more 
autocratic powers of censorship than was even that one 
at the World’s Fair. Before the illustrated press can 
make even somuch as a sketch on the grounds, it has 
to make application to this photographic company, 
agreeing as follows : 

„That all pictures taken shall be submitted to 
the Official Photographic Company, which shall decide 
(sic) if it is the desire of said company to copyright 
such picture, which said company may do, that 
should we’’ (the press) ‘‘desire to purchase from 
said official company any copyrighted photographs 
(even if they be our own photographs) ‘‘ we will 
preserve the same from any other use than that for 
which they are bought, to wit, for illustrating said 
Exposition in the columns of said publication only ; 
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that after any negatives bought from said company 
have served the purpose of illustrating, all such nega- 
tives shall be destroyed: that we will not permit 
any such negatives to be used in any other publica- 
tion whatsoever.” 

In the first place this is asking the illustrated press 
to promise that which they cannot fulfil. ln the 
second place, such restrictions as these will kill the 
goose that is expected to lay the golden egg. It is 
the shortest sighted policy possible, and we regret 
exceedingly that the Atlanta Exposition authorities 
have been led into this mistake. We feel sure that 
unless this obnoxious and unreasonable restriction be 
abrogated, the pictorial press will let the Atlanta 
Exposition severely alone. Better could the authori- 
ties require of the Official Photographic Company, in 
consideration of their privileges, that they furnish 
free to properly accredited representatives of the press 
all the photographs they wanted. The illustrated 
press does not ask this. however. It merely asks 
unrestricted privileges of taking their own photo- 
graphs in their own way and at their own time. 


Unless this be granted, it is certain that the Ex po- 


sition must suffer. 


& K 7 
Franklin On Monday morning, October 14th, the 
Leonard electrical world was inexpressibly 
Pope. shocked to learn from the daily press 


that Franklin Leonard Pope had been killed in his 
own home at Great Barrington, Mass., by electric 
shock from accidental contact with the high potential 
alternating current mains. 

That the contact was accidental, and not through 
carelessness or ignorance, was of course apparent to 
every one, for no one was more familiar with the ap- 
paratus and the precautions necessary to its handling 
than Mr. Pope himself. It was he who first brought 
the alternating current to this country, having, as 
the representative of the Westinghouse Company, 
purchased the original Gaulard and Gibbs patent. 
Further than this, the Great Barrington plant was 
Mr. Pope’s own creation, he having recently re- 
modeled it and changed it over from a three-wire 
direct current to the high potential alternating cur- 
rent, so that every detail was personally known to 
him. 

As general manager of the installation he had ob- 
tained a special permit to have the transformer lo- 
cated in his cellar in order that he might the more 
conveniently make the necessary tests and watch the 
operation of the circuits. 

On Sunday evening, upon turning on the lights in 
his house, they failed to come to full brilliancy, and 
it was this defect that led Mr. Pope to go to the cel- 
lar to detect and remedy the fault, if possible. A 
few minutes later, members of his family, hearing a 
fall, went to the basement and found him a corpse. 
Medical aid was promptly summoned, but all methods 
of resuscitation proved unavailing. 

Just how he came to his death is still and will 
probably remain a matter of conjecture, but careful 
tests of the transformer and circuits, made shortly 
afterwards by Messrs. Edward Weston and Wm. 
Stanley, showed that the primary was grounded 
outside the building, and also on the secondary 
and on the transformer case. The marks on the 
body consisted of a slight burn on the knuckle of 
the thumb, a long scratch-lke burn around the base 
of the thumb, and a slight burn on the index finger. 
There were no burns on the soles of the feet, but the 
soles of his shoes were perforated with many small 
holes as though pierced with bird shot. 

In another place we give the theory of the accident 
which is held by his brother, Mr. Ralph W. Pope. 
We understand that Messrs. Weston and Stanley do 
not agree entirely with this, and it is probable that 
their version may appear in our next issue. 

Death in any form is always a sad thing, but when 
it comes suddenly, although it may be painless, it 
seems to carry with it among those who survive 
greatly intensified emotions. When, also, it strikes 
aman so prominent in the community and so re- 


spected as was Mr. Pope, the loss becomes a personal 
one to a very much broader circle than could other- 
wise be the case. 


There does seem a gruesome irony in the fate 
which chose as its victim one who had done so 
much with and for the very agency that caused his 
death. This is, we believe, the first case on record 
where one thoroughly conversant with the dangers 
attaching to the high potential current has met 
death at its hands. 

Mr. Pope was in his 56th year, and during a long 
and successfu professional practice of the most varied 
character so conducted himself as to command the 
love, respect and confidence of all with whom he 
came in contact. His sense of honor was of the 
highest order, and in his honorable career he has left 
his family a legacy. far more precious than mere 
worldly wealth. Appearing often before the courts 
as an electrical expert, he was such in the highest 
sense of the word, and looked with disgust upon 
those who prostituted that high office to personal 
ends. So strong were his feelings on this point that 
when we, some months ago, attacked in unsparing 
terms the practice of electrical experts appearing 
really as associate counsel, in violation of their oaths, 
Mr. Pope wrote us a highly appreciated and apprecia- 
tive letter, endorsing the stand we had taken. 

We are among the mourners for Mr. Pope’s 
death, and as such we extend the most heartfelt sym- 
pathy to those who have not only lost what we have 
lost, but who have also been bereaved of a husband, 
father and brother. 


& * * 
Thoughtless Our esteemed contemporary, Elec- 
Criticism. tric Power, has an editorial in its 
last issue, under this title, which reads as follows : 

In most of the discussion that has taken place since last 
February regarding the application by the Niagara Falls 
Power Company to the city of Buffalo for a franchise for 
the use of the streets for the purpose of distributing power, 
it seems to have been freely assumed that the Niagara 
Company was bluffing when it refused to state a limiting 
price for its power previous to any grant, and that engineers 
stood ready at any time to determine the losses in trans- 
mission, and that, of course the company must know what 
the installation was to cost. 

Now, granting that all these facts were perfectly well 
known to the company, will some one inform us how they 
were to determine what to add to such losses and charges 
for cost of franchise in the way of payment to the city, or 
how to determine the fixed charges when it was not known 
what sort of construction for carrying the conductors 
would be demanded by city authorities? People, and 
sometimes engineers, are thoughtless. 


Referring to the last paragraph, we have this to 
say. When the Niagara Company made its first offer 
to the city of Buffalo to sell to the latter undeveloped 
power, power on the turbine shaft, or electrical 
power at the terminals of the dynamo at Niagara, for 
$10, $13 and $18 respectively, did it not know that 
however desirable such a consummation might be to 
itself, it was not a commercial proposition for the 
city of Buffalo ? 

Does Electric Power not know that in the Niagara 
Power Company's original letter to the Common 
Council these words were used: “The company 
cannot name a price for electrical power transmitted 
tothe Buffalo line, as in the question of transmission 
are Involved the uncertainties of the losses and cost 
of operation and maintenance? | 

If the editor of our contemporary does know this, 
why does he bring in the question of cost of franchise 
and other city expenses, which are not involved in 
the question at issue at all? 

The Niagara Company in this same letter states 
that it has made a contract with a large electrical 
power user for not less than $20,000 per annum for 
1,000 clectrical H. P. developed on the company’s 
land.” 

Now the distance of transmission in this case was 
less than a mile. For this transmision the Niagara 
Company have added $? per H. P. Assuming the 
distance to have been just a mile, and that increase 
be maintained for further distances, there would have 
to be added 15 X 2 = $30 for a H. P. delivered at the 


Buffalo city line, making $48 as the cost at that 
point. This may be and probably is, an unfair way 
of estimating the cost at Buffalo before distribution, 
but the Niagara Company seemed to fear that its state- 
ment that it had contracted to deliver power at a 
distance of less than a mile in 1,000 H. P. lots at the 


rate of $20 would not be believed, for it adds: As 


this statement has been called in question, the com- 


- pany now offers to submit this contract to the inspec- 


tion of the Mayor of the city of Buffalo.” 

But when we consider that the power when deliv- 
ered at Buffalo is not yet in an available form, but 
must be transformed down, and when distributed in 
this transformed state is still not in an available 
form for the customer, but requires an additional 


_ investment on his part in the way of further trans 


formers, motors and wiring, making an investment 
nearly or quite equal to that of a steam plant. it is 
not clear how either the Niagara Company or the eit; 
of Buffalo could afford to sell power even on a 24- 
hour basis in competition with steam. But when we 
consider 10-hour power, such competition would 
seem to be entirely out of the question. 

It must be remembered that by far the largest 
number of power consumers use it not more than 10 
or 12 hours a day, and that absolutely none of them 
ever use it 24 hours a day for 365 days in the vear, 
The Niagara Company’s figures have thus far been 
exclusively on a 24-hour and 365-day basis. so that 
no matter what figures they have given, or may give, 
they are meaningless on a horse-power hour hasis 
because it will never be used to the limit. 

It is not, therefore, that the engineers who have 
condemned the Niagara scheme are thoughtless, as our 
contemporary suggests, but that those who have a~ 
cepted it as a commercial project are thoughtless. or 
worse. 


„& & „ 
The It is to be hoped by every one in- 
Railway terested in the success of the street 


Convention. railway industry, and this should 
mean about every man, woman and child in America, 
that the Montreal meeting of the American Street 
Railway Association has marked a turning point in 
the history of that body. The Convention at 
Atlanta last year, from an educational standpoint. 
was a flat failure, as was reported in ELEcTRICITY at 
thetime. The one at Montreal, viewed in the same 
light, was little better than a failure: yet at the 
latter meeting there were conspicuous signs of a new 
life. of renewed interest on the part of those whom 
the Association was primarily designed to benefit: 
and when the railway companies make voluntary 
contributions of over $4,000 to cancel the debt of this 
Association, it shows conclusively that, even if the 
body has so far failed to accomplish its mission, there 
is strong hope that it may go forward to full accom- 
plishment. 

The trouble with the Association seems to have 
been that it got into arut. Long after the railway 
men discarded horses and adopted electricity, their 
National Association continued to be run on the 
horse-railroad plan. 

But after the Montreal awakening all criticism 
should cease. Our railway friends must have a fair 
show, and we recommend them to copy somewhat 
the National Electric Light Association, which of 
late years has been admirably managed. 

It is not enough that first-class papers are prepared. 
read by title, and afterwards distributed among the 
members and printed in the journals. These papers 
should be read in full at the meetings, and DISCUSSED. 
There is no more effective way to disseminate knowl- 
edge than by a thorough discussion of the paper 
presented. And in the discussion last week of the 
question of admitting supply men as members, it was 
conclusively shown that the Railway Association has 
fully as ready and bright talkers as any other body. 

Give them a chance to talk, not on a really dead 
question, but on live issues, and every railway man 
in the country will realize that he cannot affoni to 
be absent from these meetings. 


Oct. 23, 1895 


As to the arguments pro and con on the supply 
men question, few of them were new. One, however. 
seems worthy of some comment. This is that the 
supply men should be kept out because the railway 
men desire to discuss a great many of their affairs in 
secret session. This embodies the height of absurdity. 

What in the name of Joel Hurt have the railway 

men in their bosoms which will not bear the light of 
day? What have they to fear from open confession 
of trouble and sin? 

American railways are managed by public cor- 
porations; their affairs cannot be kept secret. ELEC- 
TRICITY will agree to print every detail of the busi- 
ness Of any one of them on very short notice. 

We don’t believe the supply men can do the Am- 
erican Street Railway Association any harm. The 
money of the supply men is good money, and the 
Association needs it. 


— 


The Propagation of the Magnetism of Iron.“ 
BY W. PEUKERT. 

When a long straight iron bar is excited by a mag- 
netizing coil situated at the center, the lines of force, 
all of which pass through the coil, do not Keep in the 
iron up to its extreme end. but emerge into the air at 
all points along its length, so that the induction in 
the bar falls off continuously as the distance from the 
central source of magnetization is increased. With a 
periodically varying magnetizing force the same effect 
is produced, and, moreover, the corresponding peri- 
odie changes in the induction induce eddy currents 
in the iron. These cause a lag in the phase of the in- 
duction which increases as the end of the bar is ap- 
proached. 

Experimental proof of this was carried out on rods 
of about one meter length of wrought and cast-iron, 
and on a large bundle of soft iron wires of 1 mm. 
diameter. The induction at various points was 
measured by search coils placed at intervals on the 
bar, and readings of the instantaneous values of the 
induction were taken through a complete period for 
each coil. The readings were obtained by means of 
a contact-maker fixed on the alternating-current 
dynamo used for exciting the magnetizing coil, the 
momentary currents being indicated by a Wiedemann 
galvanometer. Magnetomotive forces of 2 and 

1,306 ampere-turns were used. 

The curves of induced k. vi. F. obtained from all 
three samples show a shift of phase which increases 
with the distance of the search coil from the center 
of the bar, both at the lower and at the higher values 
of the induction. The curves are not symmetrical 
with the zero axis, the difference being attributed to 
residual magnetism. There is no marked difference 
between the changes of phase produced in the solid 
and in the laminated specimens, the amount of shift 


not being sufficiently clearly defined to show any dis- 
tinct difference. The magnitude of the deflections 
continuously falls off along the bar, showing the 
diminution in the induction, 


An Electric Theory of the Solar System. 
M. C. V. Zuger, 
physics at the Prague Polytechnic School, contrib- 
uted a paper on this subject at the recent meeting 
of the Association Francaise pour PAvancement des 
Sciences at Bordeaux. M. Zeuger has been experi- 
menting with a hollow copper sphere suspended in 
an asymmetric field produced by one, two, or three 
electro-magnetic poles, and finds that the movements 
of the sphere present an absolute analogy to the mo- 
tions of the planets. He proposes, therefore.“ to re- 
place Newton and Kepler's laws by the law of Gauss.” 
{t follows as a consequence of the theory that the 
periods of revolution of the planets and comets must 
be a multiple of half the period of rotation of the 
sun, and a similar law would apply to the revolu- 
tions of satellites round their primary, except in so 
far as they may be affected by perturbations of the 
sun or other planets. 


professor of astronomy and 


* Abstract from the Elecktrotechnische Zeitschrift, Sept. 19. 
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GENERAL ELECTRIC’S FINANCING POLICY. 


Northwest General Electric—The Scheme, the Companies Fi- 
nanced, the Facts and Figures from the Official Record. 


HOW BONDS ARE MANUFACTURED FOR NEW ENGLAND INVESTORS. 


CHAPTER XIV. 


The Owatonna Electric Co.—II. 


In our last week’s analysis of the affairs of the 
Owatonna Electric Company, it will be remembered 
that we showed from the official records a deficit for 
the year ending December 31, 1893, of $8,280.37 in 
operation. This, we think, disposed of any claim 
that the earning capacity of the plant justified the 
capitalization of $50,000. 

In the official balance sheet as printed the plant 
account was placed at $61,611.98, this being the 
amount which outside stockholders were led to be- 
lieve was the value of the plant. 

We present this week the inventory of all the prop- 
erty owned by the company two years after the money 
was raised from the sale of bonds, which is presented 
herewith. The valuations are made by experts, and 
we challenge any one connected with the Northwest 
bond steal to dispute their accuracy : 
OWATONNA ELECTRIC COMPANY, 

TONNA, MINNESOTA. 
SCHEDULE OF PROPERTY : MARCH 1. 1593. 
(Photographs and Plans on File.) 


OWA- 


REAL ESTATE. 


Lots s. 9and 10 in block 3, Me Namara's addition. 
Brick station, 86 ft. 4 in. x 43 ft. 4 in. 
Including engine and dynamo room, 40 ft. x 46 ft. 
= boiler room, 40 ft. x 36 ft. 
Frame building (former station), 20 ft. x 40 ft.; coal shed, 
14 ft. x 64 ft. 


POLE LINES (ERECTED). 
159 30 foot poles. 
76 40 ae oe 
205 4 pin cross arms. 
900 ylass insulators. 
100 break arms, 
LINE WIRES, 


4.200 feet No. 8 pressure wire. 
* oe 10 ae be 


4. A0 
2.610 es ae 12 aa ot 
4.00 I Okonite. 
0 “I weather proof wire. 
2,50 * ‘ 6 Okonite wire. 


TOD tė oe 4 e 


25. 500 ° 8 6 K. K. r 
5.000 et ee 8 ee oe 
2.160 ee oe 10 te oe 
11 { Habirshaw wire. 
1 10 . ae at 


| 
| 
| 


6 weather proof wire. 
KLECTRIC PLANT. 


One L. D. arc, dynamo, No. 2,999; capacity 
50 1,200 C. r. lamps. 

Two K. 6 alternating dynamos, Nos. IIS. 211; 
capacity 650 16 C. p. 

One DSS exciter dynamo, No, M. 

One IS exciter dynamo, No. 1,168. 

One onk awitcehboard, s ft. x sft. 

INSTRUMENTS, 


One ground detector, No. 416, Claas A. 
Four current indicators, Nos. 5.425, 5,420, 5,421, 
1,437, 10 amperes. 
Two potential indicators, Nos. 2.131. 
64 volts. 
One rheostat, Type li. No. 12,601. 
One 165, No. 15,600. 
One 18 I, No. 13.012. 
One f 16. No. 15,700. 
Two tmunsformers, I, NOS. 30,024, 90,028, Clauss 
F. &, 1,000 volts. t. 
Four 1,000-volt fecder-boards. 
Two two-circnit D. P. switches, 1,000 volts. 
Two single pole exciter switches. 
One folr-circuit arc plug board. 
Four Type F lightning arresters, Nos. 2.994, 
3,020, 3,019, 3,036. 
Four Thomson's Type A lightning arresters, 
Nos. 9. 102. v. 107. 4,760, 4,708. 
One antomatic regulator, No. 3,140. 
One ammeter, No. 1,057. 
One spring jack. 
One magneto. 
Fifty arc lamps, 1.200 c. P. 
TRANSFORMERS (ERECTED), 
Eleven 5 light: seventeen 10 light; five 12 light: 
fifteen 15 light; four 20 licht: fourteen 25 | 
light; three 30 light: cight 10 light; one a 
light; one 75 light. Total, 79. 
METERS. 
Forty-five 10 ampere; twelve 15 ampere; one | 
25 ampere; thirty-five 30 ampere; five 50 am- , 
pere. Total, os. | 


| 
| $4,125.00 
| 
| 


2,153. 


$2,050.00 


&3 437.00 


o 
$1 340.00 


Total Po eee cow esros 222 „„ „„ „%%% %„„%„„ „„ „„ „ eee 917.601. 00 


Brought for ward... 8 $17,691.00 
STEAM PLANT. 
One MelIntosh & Seymour compound engine, 
10', in. x 16 in. x 12 in. 
One Ideal single cylinder engine, 19 in. x 12 in. 
Two Babcock & Wilcox water tube boilers, 
181 H.P. 
One iron smokestack, 42 in. x 70 ft., with cast 
iron 
Two Davidson steam pumps, 5 in. x 344 in. x 
8 in. ; $8,125.00 
One Wainwright water tube heater, 200 H. P. 
Three new belts. 
Two old belts. 
One Hazleton tripod boiler, 100 H. P., (Old 
Station). 
One Robinson & Cary boiler, 4 H. P., (Old 
Station). 
One Phanix Iron Works heater, (Old Sta- 
tion). 
TOOLS AND FIXTURES. 
l iron coal dump car; | platform Howe seale; | 
20 feet of track ; 1 16 ft. ladder; 1 ft. ladder; 
l 4 ft. ladder; 5 pole spuds; 1 blow torch; 1 
pair of climbers; 1 filter; 2 60 gallon Hub 
oil cans; | waste can; 1 sealing tool; 1 12 in. 
bellows; I set of 4 in. rope and tackle; 15 
ft. crowbar; IT spoon shovel; 1 round point 
shovel; l tree trimmer; 2 sin. x, in. bitta; | $314.05 
one 11½ in. chisel; 1 bracket saw; I corner | 8 
brace ; 4 socket Wrenches: 2 cast iron wrench- 
es; 3 monkey wrenches; 2 Stillson pipe 
wrenches; | pair tinner snips; 1 pair pliers; 
2 spanner wrenches for are lamps: 2 spanner 
wrenches for engine; J cast iron wrenches: 
l socket wrench for pump; 50 feet 44 in. hose; 
50 fect linen hose. 
SUPPLIES ON HAND MARCH l, 1899, 
300 carbons. 
40 16 C. r. incandescent lamps. 
70 2 C. P. e s 
2 fan motors. 
INSIDE WIRING MATERIAL. | 
roll No. 10 Okonite wire. 
1 as ae 16 ts té 
l t. ot 12 i4 oe 
160 feet No. 10 Grimshaw tape. 
1% roll * 14 Okonite wire. 
1 6 4 8 I. K. ae 
] oe os 6 oe as g 
12 i 6 weather proof wire. | 108.65 
. b ae U ee ee t. | 
30 yards No. 16 cord. | 
10 porcelain rosette cutouts. 
15 key sockets. 
5 S-ampere switches. 
12 curved cutouts. 
6 25 ampere M. L. cutouts, 
2 10 as ae be 
4 rolls tape. 
2 colored are globes. | 
J clear globes. 
4 opal globes. 
$26,438.70 


The above showing disposes of any possible claim 
that there was any such value in the plant as would 
justify the capitalization. In further proof of the 
slight basis upon which Byllesby and Coffin sought 
to raise $50,000 of money from ignorant investors, we 
present herewith a reproduction of the station plan. 
Those familiar with the business will recognize at 
once the justice of our charge of gross swindling in 
connection with this Owatonna plant. 

It is more than difficult to conceive how any manu- 
facturing company, working on legitimate lines, could 
have taken the Owatonna electric plant as a ground- 
work upon which to float an issue of bonds. The 
town was small, with no prospect of rapid growth. 
The plant had lost money from the beginning, and 
would have been closed down had it not been for the 
application by Mr. H. M. Byllesby of Mr. C. A. Cof- 
fin's great plan of financiering. Neither of these gen- 
tlemen was ignorant of the situation of this company, 
nor of the general conditions of the electric lighting 
business. They knew that the ultimate end must be 
failure. Their only object was to raise money, no 
matter how or by what methods—to prolong a swin- 
dling game as long as possible. 

The Owatonna Electric Company was saved frora 
a receivership because the bondholders knew that 
the expenses of such a proceeding would only swell 
the losses. The plant was finalhy sold to Mr. Geo. 
C. Duffie for $12,000, and has since been disposed of 
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by him. Thus there was left to divide by the North- 
west General Electrie Company $12,000 against the 


following: 

Notes... $29,981.66 
Bonds..... z í ,000.00 
%%%%ĩiiÜ ¹i A ⅛˙ (g hinaa eaa aen $51,981.66 

Add plant account. 281.611,98 

Less notes 29,981.66 
31,680.31 
Toa! 8 6 %%% cece . .... 86, 611.98 
Deduct the proceeds of ale 12,000.00 
P 874,611.98 


COAL TRACK 


[ 


acquainted with the grand Coffinesque seheme of ex- 
ploiting work and lending assistance to local enter- 
prises. 


Next week we shall take up the affairs of the 
Austin (Minn.) Electric Company. 


THE PROPOSED MAGNETIC UNITS.*—V. 


To the Editor of THE ELECTRICIAN. 


SIR : When any one presumes to offer an opinion 
on such a subject as this, either he should be a well- 
known man whose views already have weight in the 
estimation of others, or he should present some cre- 
dentials to show that although his qualifications may 
not be generally recognized, yet he has entered into 
the matter sufficiently and done enough work in the 
field to show that he ought to know what he is talk- 
ing about. 

Although I have written a good deal on electrical 
subjects, it has been almost entirely on what is 
called the practical side, and, therefore, when at- 
tempting to say anything publicly on a theoretical 
question, it is perhaps desirable to mention briefly 
the grounds on which my opinions are formed, and 
the nature of the practice which has led me on to form 
those opinions. This is my apology for entering 
rather more fully into personal matters than modesty 
would dictate under other circumstances. I also 
think that often general truths are better conveyed 
in a personal narrative, particularly when they are of 
a complicated and debatable nature. ; 

Now, as I do not pretend to be an original thinker, 


* From the Electrician (London). 


I have had to go for my knowledge to standard 


works, and of them I have found none which can 
bear comparison with Dr. Lodge's Modern Views 
of Eleetricity’’ and Mr. Oliver Heaviside’s ‘‘ Elec- 
tromagnetic Theory for giving clear and compre- 
hensive views on theory, and no work on the prac- 
tical side to compare with Mr. Kapp’s two volumes. 


The great value of other works, such as Dr. Flem- 


ing’s, I also thoroughly recognize, but the above 
works I have gradually come to constitute my stand- 
ards, as I have found them the most helpful in case of 
need and difficulty. In speaking thus I do not fora 
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moment wish it to be understood that I understand 
everything Dr. Lodge, and especially Mr. Heaviside, 
say. I only wish to have it inferred that, so far as 
I have been able to understand them, I have found 
their views and explanations reliable and of the 
greatest value, and having fully ascertained this, I 
naturally am ready to accept their lead and guidance 
in further developments, which in some measure 
may be beyond my scope. . 
Now, in all my work in this field I have felt more 
and more the absolute necessity of a clearer under- 
standing and definitions of electromagnetic quantities 
and actions. It is possible to wade through the 
design of an alternator by the use of various 10°ths or 


10ths, plus or minus as the case may be, and with 


the aid of that horrible mystifier the ‘‘ coefficient of 
self-induction,’’ which has played such a conspicuous 
part the last few years; but it is not the right way 
to go about it, and it is all the more roundabout and 
difficult when one tries to explain results to others. 
Things must have names if they are there, and the 
simpler ones the better, and the magnetic units have 
just as firm and as sound a basis as the physical ones. 

Most alternating work is now designed in a rough 
manner, and without attention to the finer points, 
and this is why the efficiency of alternating plant is 
not as good as it should and might be. Again, to 
this confusion about electromagnetic quantities, and 
the basis on which they rest, is due the fact that 
people not clearly grasping them cannot measure 
them accurately, and do not feel proper confidence in 


“the results even when they are properly measured. 


To introduce certain units which define these 
quantities, and allow them to be explained clearly, 


is, therefore, not to add to complication, but to get 
rid of it, and besides that the everyday problems of 
electricity would be mueh better treated by the use 
of such units and the banishing of that miserable 
term lines, and the inaccurate and misleading 
ampere-turn into the background. 

I must own that I found so many new terms very 
confusing when I commenced to read Mr. Heaviside's 
work, but then I put this down to my own ignorance. 
and not to want of lucidity on Mr. Heaviside’s part. 
and in time I came to see that that was the correct 
view. Having found Dr. Lodge and Mr. Heaviside 
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sure and reliable guides in this difficult hut interest- 
ing and most important field; having found that 
they understood and could explain problems which I 
see will soon be of the greatest practical and com- 
mercial importance, and they having found certain 
names and units desirable in order to explain and 
deal with these problems, it, to me, savors rather of 
ignorance and insufficient acquaintance with the sub- 
ject than of anything else to say that such terms are 
not needed, and that the old ones are good enough. 

As to the precise values which are to be taken as 
units, I am perfectly content to leave this to those 
who have made theory a special study. particularly 
as I think it probable that in another ten or fifteen 
years it will be found advisable to make a fresh start 
with a complete new set of electric and magnetic 
units, arranged on such a basis as Mr. Heaviside has 
indicated. Consequently I am not prepared to split 
hairs over the question of dimension. but there is no 
reason why the quantities themselves should not be 
defined in some definite and understandable unit as 
soon as possible, so that they can be thought, talked 
and written about with facility. 

I trust, therefore, Dr. Lodge will not be dis- 
couraged at the cold reception he has met so far. It 
appears to me that his work is not only a good one. 
but has been exceedingly well done, and although ! 
do not quite agree with him, especially on the 47 
question, on which I side entirely with Mr. Heavi- 


side, particularly from an educational point of view, 
yet I consider such matters of secondary importance 
as compared with the necessity of quickly and intelli- 
gibly defining magnetic relations and quantities. 
Apologizing for the length of this letter, 

Yours, ete., G. L. ADDENBROOKE. 
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Oct. 23. 1895: 
FRANKLIN LEONARD POPE. 


Franklin Leonard Pope was born in Great Bar- 
rington, Mass., on December 21, 1840. His parents 
were Ebenezer and Electa Wainwright Pope. His 
father is described as one who did his own thinking, 
read the daily papers with avidity and could talk in- 

telligently upon any of the questions of the day. He 
was distinctively a humorous man, and gave to his 
children a large inheritance of wit and humor. His 
mother was a strong-minded, though not a mascu- 
line woman, with strong individualities which, like 
the father’s humor, were inherited by Frank. The 
paternal grandfather, Captain Ebenezer Pupe, was in 
his day a very prominent citizen of Berkshire, and 
served several terms in the Legislature. On his 
mother’s side his ancestors were equally worthy. 

Frank’s early education was that of the average 
New England youth of those days, with the addition 
of one term at Amherst Academy. His favorite 
studies were natural philosophy and geography, and 
at an early age he evinced a fondness for drawing and 
scientific and mechanical pursuits. 

The first money he ever earned was the product of 
his pencil—it was 25 cents given to him by a rail- 
road engineer for a sketch of his engine. This led to 
a somewhat lucrative business on a small scale in the 
same line, for his skill in drawing brought him 
orders for sketches of other engines on various roads 
centering in Great Barrington. 

Next we find him editing and publishing, in con- 
nection with Merritt I. Seeley and Tom Maguire, a 
small local paper called the Berkshire Rambler. The 
youthful editors were their own compositors and 
newsboys. This paper, it seems, was dedicated to 

‘Honesty and Justice, two watchwords which 
characterized Mr. Pope’s after life so distinctively. 

In 1857 a branch of the American Telegraph line 
was extended from Pittsfield to Great Harrington, 
and of this Mr. Pope was appointed operator. He 
had charge of the office until 1259, when he was ap- 
pointed circuit manager of the Boston and Albany 
Railway wires at Springfield. At the close of the 
year there was a consolidation of rival telegraph com- 
panies, which threw many operators out of employ- 
ment, but such was Mr. Pope’s skill that he was 
retained and assigned to Westfield. He, however, 
soon after resigned in favor of one of the unfor- 
tunates who had a family on his hands and needed 
the position more than he did. 

Going to New York, his skill with the pencil again 
availed him, and he secured a position as artist with 
the Scientific American. He also at this time im- 
bibed much information in regard to the patent busi- 
ness which afterward was to become of much use to 
him. 

At the breaking out of the war Mr. Pope re-entered 
the telegraph service and was assigned to Providence, 
R. I., where for a year he acted as operator for the 
American Telegraph Company. He was next trans- 
ferred to New York, with instructions to prepare a 
complete series of maps of the company’s system of 
telegraphs, which then embraced all the lines in the 
seaboard States from Maine to Virginia. This occu- 
pied him for two years, and resulted in a map in- 
cluding the smallest details of the whole system—a 
thing unique at that time in telegraphy. So valua- 
ble was his work in this line that he was next 
detailed to examine all of the different kinds of tele- 
graphic apparatus then in use and to decide upon a 
standard. He was interrupted in this work by the 
New York riots. The lines were torn down and 
communication interrupted. Mr. Pope again was 
the man to fill the breach, and by appointment from 
Gen. Lefferts he undertook to re-establish the wires 
to Boston. Disguised as a farmer, and with a porta- 
ble telegraph instrument and tools for repairing 
lines concealed in asack of oats, he started from New 
Rochelle under cover of darkness and fog. He 
walked over the fifteen miles between that place and 
the Harlem River, and by daylight succeeded in con- 
necting a single wire and restoring communication. 
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During that night he had many hairbreadth adven- 
tures, but his indomitable pluck and perseverance 
brought him through all right. 

In 1864 young Pope finding his health seriously 
impaired, in the hopes of regaining his strength, ac- 
cepted an appointment as assistant to Col. C. S. 
Bulkley, engineer-in-chief of the Russo-American 
Telegraph Company, and in 1865 he went ‘to 
San Francisco to investigate the practicability of con- 
necting the United States with Europe by means of 
a telegraph line via Behring Strait. His prelim- 
inary investigation disclosed the fact that the 
country over which the proposed line was to pass, 
from Fort St. James, on the upper waters of the Frazer 
River, to Behring Strait, a distance of 1,500 to 2,000 
miles, was an absolute terrai ognita, rendering nec- 
essary a preliminary explorat.: ^ and survey of this 
whole country. He recommended that the survey 
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After returning from Alaska, Mr. Pope was em- 
ployed for some time as editor of The Telegrapher, a 
journal devoted to telegraphic interests. It was at 
this time that he wrote ‘‘ The Modern Practice of the 
Electric Telegraph, a hand-book which at once 
became standard, and has passed through several 
editions, being used asa text-book in the United 
States Signal Service and in the military telegraphic 
service of the Government. 

In 1867 S. S. Laws invented his stock-ticker. It 
was a failure as a system until Mr. Pope was called 
in to perfect it, since which time it has met every 
requirement, and two years afterward was sold toa 
company for $100,000 and a royalty of $10,000 per 
year in addition. 

Soon after this business passed into other hands 
Mr. Pope invented a type-printing instrument, so 
simple that a child could work it after five minutes 
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be undertaken by two parties, and this plan was 
adlopted. Pope himself being placed in charge of 
one of them. The greater part of the winter of 1865 
he passed on Lake Tatla, suffering many hardships, 
but nevertheless prosecuting his work. 

Returning in the spring, he was next ordered to 
Kamchatka to prosecute further explorations there, 
but before he could start the successful completion 
of the 1866 Atlantic cable caused the abandonment 
of the scheme. 

His work was not lost however, for when the sur- 
veys for the Canadian Trans-Continental Railway 
were made his notes proved of the utmost 
value in determining the best route to the Pacific in 
British territory. 


The inventor, with the assistance of 
his brother Henry, soon established quite a profitable 
business in constructing private telegraph lines 
equipped with these type-printing instruments. The 
business increased so rapidly that he was obliged, 
through want of capital, to form a company to carry 
iton. The Gold and Stock Telegraph Company of 
New York finally purchased a majority of the stock 
of this company, and consolidated it with its own, 
eventually developing an enormous business in 
private telegraph, extending to all the principal 
cities of the United States. 

Electric railway signaling apparatus next attracted 
his attention, and in this line of work he was, from 
a technical point of view, almost equally successful, 
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but almost end less litigation has prevented satisfac- 
tory financial outcome. His systems have been em- 
ployed on the Boston & Albany, Eastern, Old Col- 
ony, New York Central and other railroads. 

In 1875 the late Wm. Orton, the president of the 
Western Union Telegraph Company, offered Mr. 
Pope a position in charge of the patent interests of 
hiscompany, an office which he had previously occu- 
pied with the Gold and Stock Telegraph Company. 
Thishe accepted, and for years the whole patent 
system of this great company was in his exclusive 
care. ; 

In 1881 he engaged in private practice as patent 
expert and solicitor, the firm at one time being Pope, 
Edgecomb & Terry. 

In 1884 he assumed editorial charge of the monthly 
Electrician, the title of which was shortly afterwards 
changed to the Electrician and Electrical Engineer, 
which position he filled until the spring of 1890. 

Latterly, and up to the time of his death, he was in 
charge of the electrical department of the Engineering 
Magazine, which through his discriminating judg- 
ment more than to any other one factor gave to that 
Magazine an appreciated standing among the elec- 
trical fraternity. 

While not a prolific writer, his style was terse and 
perspicuous, and everything that he wrote bore the 
impress of authority and mature judgment. His con- 
tributions have therefore been preserved with greater 
care than those of many other writers, and the 
clearer recollection of what he did write gave the 
impression of greater prolificness than was perhaps 
true. 

He was a man of strong convictions, and he had the 
courage of his convictions. He did not believe that 
Edison was entitled to the credit of the invention of 
the incandescent lamp, nor that Morse deserved more 
credit than Vaile for the invention of the electro- 
magnetic telegraph, and he said so. His mind was a 
judicial one of a high order, and while he may have 
been mistaken in his judgment at times, his conclu- 
sions were the result of logical deductions from the 
premises as they appeared to him. 

It was this very judicial character of mind that 
made him at once a reliable, but in one sense an un- 
successful expert before the courts. When as an ex- 
pert he swore to tell the truth, the whole truth and 
nothing but the truth, he proceeded to do it regard- 
less of whether the whole truth injured his client’s 
case or not. For this reason he was not always con- 
sidered the best expert to employ. 

It may be said with entire truth that he never pros- 
tituted the high office of expert to selfish or improper 
purposes, and therefore stood as a type of all that 
was good and honorable in professional ethics. 

Mr. Pope was acharter member of the American 
Institute of Electrical Engineers, and during: the 
year 1836-7 became its president, succeeding Dr. 
Norvin Green, the first president of the Institute, 
who held the office from 184 to 1886. 

He leaves a widow, two daughters and a son, all 
of whom have the sincerest sympathy of the entire 
electrical fraternity, who realize in Mr. Pope’s al- 
most tragic death a personal loss. 


The funeral took place at Great Barrington, Mass., 
on Wednesday, October 16, the services being held at 
his late residence, the old family homestead, in 
which Mr. Pope was born and where he met his 
death. 

The attendance was very large, and included a 
number of electricians from various parts of the 
country, some of whom came considerable distances 
to pay respect to the mortal remains of him whom 
in life they had admired so much. 

The casket, a simple black draped one, with 
nickel trimmings, was placed in one of the parlors. 

The floral offerings were few and simple, and con- 
sisted of a broken column at the head and a wreath of 
autumn oak leaves at the foot of the casket. witha 
few cut flowers. 


The room in which the remains reposed was 


reserved for his professional friends who later acted 
as honorary pallbearers. 

The service was the impressive one of the Episco- 
pal Church. After the services at the house, the 


-= honorary pallbearers formed two lines between which 


the casket was carried to the hearse. They then pre- 
ceded the hearse on foot to the cemetery, where they 
again formed two lines between which the body was 
carried to the grave. 

A simple ceremony, and all that was mortal of 
Franklin Leonard Pope was consigned to the earth. 


How the Accident Probably Occurred. 


Mr. Ralph W. Pope, Secretary of the American Institute 
of Electrical Engincers and oldest surviving brother of the 
late Franklin Leonard Pope, who was killed by electricity 
at his Great Barrington home on Sunday last, returned to 
New York on Friday. . 

Mr. Pope, like his brother, has had a long and varied elec- 
trical experience, and from the time of his arrival at Great 
Barrington on Monday up to his departure on Thursday 
made a daily study of every condition existing at the 
spot where his brother died. He also carefully questioned 
every person who had any knowledge of the facts, as no 
official examination was made beyond the autopsy on 
Wednesday. Mr. Pope places great confidence in the care- 
ful examination of the converters, wires, ete., personally 
conducted by Edward Weston, Wm. Stanley and Geo. A. 
Hamilton, than whom he says no higherauthority could be 
desired. These gentlemen have a report in preparation 
which will soon be published. 

Mr. Pope's story of the occurrence shows that his brother 
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drawal of the hand apparently brought it into contact with 
one of the twisted joints already described, by which his 
body was placed in the primary circuit, the current enter- 
ing his hand, passing through his body and entering the 
concrete floor through the soles of his shoes. It is quite 
likely that the flame of the kerosene lamp may have been 
blown out before Mr. Pope had closed the window, in which 
case the liability to an accident of this kind was increased; 
or some trivial incident may have distracted his attention 
for a moment. 

It wasa rainy day and he had walked to and from church, 
a distance of about half a mile, and had also strolled about 
his yard, so that his shoes were doubtless damp. The wet 
branches of trees swayed by the wind had also caused 
grounds on the main line through the village, the conse 
quent flashing having been quite generally noticed that 
evening. Had he stood closely enough to the window to 
close and fasten it, he must have stood on a portion of the 
concrete floor dampened by the dripping of water from the 
wires which had no“ water-drip" outside. 

Mr. Weston is of the opinion that the position of the hand 
after closing the window was at such an angle with the 
wire that the existing burn could not have been made by 
the point, although no other theory as to the raggedness of 
the injury has been advanced. It is evident that noat- 
tempt was made to handle the wires in any manner, all the 
burns being on the back of the hand. 


Tribute of the Brooklyn Electrical Society. 


At a meeting of the Brooklyn Electrical Society. 
held in the Edison Assembly Rooms, Brooklyn. on 
the 15th inst., the following preamble and rezolu- 
tions were adopted : 
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THE POPE HOMESTEAD, GREAT BARRINGTON, Mass. 


was apparently the victim of an accident, soiely due tothe 
fact that in order to test the lines and observe the working 
of the plant he had permitted the location in his cellar of a 
converter, which necessitated the leading in of the primary 
wires of the system, carrying a norinal voltage of 2,100. 
These wires were brought in at the north cellar window at 
a point distant about two feet from the transformer. There 
was a twisted joint in each wire about midway between 
the entrance of the primaries and the converter to which 
they were connected. One of the joints stuck up, and al- 
though both were supposed to be covered with so-called in- 
sulating tape, it is quite possible that one of the points of 
these joints was bare, owing to the difliculty of covering 
sucha joint unless extreme care is used. The tape from 
these joints had been removed after the accident and the 
Wire adjacent to the joints themselves broken on one side 
and cut with pliers on the other. The joints were 
taken out and were found on the floor behind the cold air 
box on Thursday. One of the facts which an early exam- 
ination did not account for was that the main scar on the 
right hand gave evidence of a mechanical injury, being a 
deep ragged scratch, as well as a sear from the electrical 
burn. The point of either of these joints was 
well calculated to produce such an injury. Two other 
minor burns, one on the knuckle and one on the back tip 
of the forefinger, might have been made cither before or 
after the more serious injury. 

As he approached the transformer with the lighted lamp 
in his left hand to loox at the wires, it is possible that he 
first encountered a strong draft from the open cellar win- 
dow, the sash of which was suspended by binges, but ac- 
cording to the statement of Mr. Bell, who was familiar with 
the cellar, had been unfastened for some time and would 
therefore swing more or less with the wind. It was neces- 
sary in order to secure it to push the window back and at 
the same time turn the button on the end of the sash with 
his right hand, Having thus closed the window, the with- 


Whereas, The members of the Brooklyn Electrical 
Society have heard with profound regret of the removal 
from our midstof our worthy and esteemed co-laborer in 
the scientific field, Franklin Leonard Pope, and 

Whereas, The intimate relations held by him with the 
science of electricity during his life makes it fitting that 
we record our appreciation of him; therefore be it 

Resolred, That the wisdom and ability which he has eser- 
cised in aid of the advancement of the science of electncity 
by counsel, service and research, will be held in gratefui 
remembrance. 

Resolved, That the sudden removal of such a man from 
our profession leaves a vacancy and shadow that will be 
deeply realized by all members of the electrical fraternity. 
and his name will ever remainas that of a martyr to the 
science in which he met his death. 

Resolred, That with deep sympathy with the afflicted 
relatives and friends of the deceased, we express an earnest 
hope that even so great a bereavement may be overruled 
for their highest good. 


A copy of the resolutions was sent to Mrs. Pope. 
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Magnetism and Eggs. 


Dr. Bertram Windle, a London experimentalist. 
has recently made investigations of the effect of mag- 
netism on the hatehing of eggs. He found that the 
eggs of silk-worms, when placed in the field of a 
strong magnet, were apparently unaffected by the 
lines of force penetrating them, but hens’ eggs thus 
treated were found to produce an unusual number f 
abnormal chicks. Dr. Windle submitted the eg 
of trout to an electrical current traversing the water. 
and found it to arrest their development. 


New York Electrical Society. 


The next meeting of the New York Electrical S+ 
ciety will be held at Columbia College on Monday 
evening, October th, when Mr. P. B. Delany will 
lecture on High Speed Commercial Telegraphy. 


Oct. 23, 1895 
THE MONTREAL MEETING. 


FOURTEENTH ANNUAL CONVENTION OF 
THE AMERICAN STREET RAILWAY 
ASSOCIATION. 


The Proceedings in Detail—A Large Attendance—St. 
Louis the next Meeting Place. 


The fourteenth annual meeting of the American 
Street Railway Association convened in the Windsor 
Concert Hall, Montreal, Canada, October 15, with 
President Joel Hurt, of Atlanta, in the chair. 

The delegates were officially welcomed to the city 
in brief addresses by the Hon. J. A. Villeneuve, 
Mayor of the city, and by Col. A. A. Stevenson, of 
the Montreal Railway Company, to which President 
Hurt responded in well chosen words. 

Next in order was the delivery of the annual 
suldress by President Hurt, as follows: 


Gentlemen of the Association: You are for the first 
time assembled in convention beyond the contines of 
the States, and by this meeting on Canadian soil the 
lesson is taught that the Association is endeavoring 
to extend and receive the benefits of fraternal inter- 
course and broad educational work. 

In this most beautiful city, situated in a profusion 
of nature's gifts to man, an examination and con- 
templation of all that may be interesting would 
render your limited stay most enjoyable indeed. We 
hope you will enjoy your visit to the city of Mon- 
treal,where you are now in convention in response to 
that noble fraternal spirit characteristic of the mem- 
bers of this Association throughout its entire field of 
operations, and which I am proud to say is so marked 
in our brethren in Montreal. Let us not forget, how- 
ever, that we meet also for practical, useful work and 
that you are at this convention confronted with grave 
questions to be determined. 

Before referring to matters which are in order, 
and which should engage your special attention, I 
feel constrained to speak in commemoration of the 
papers presented at the last annual meeting, and to 
invite your attention to them. I refer especially to 
the paper on Uniform System of Railway Accounts’’ 
by Mr. H. I. Bettis; the paper on City and 
Suburban Electric Railways ” by Mr. E. C. Foster, 
and the paper on Mail, Express and Freight Service 
on Street Railway Cars’? by Mr. Richard MeCulloch. 
While all the papers read bear evidence of much 
thought and merit, the three mentioned will be found 
especially useful. 

The street railway problem of to-day is g.owing in 
importance more rapidly and is attracting to a study 
of its solution a greater number of educated men 
than any other branch of industrial work. 

But a few years have sufficed to transform a busi- 
ness of dull drudgery and routine, in which animal 
power was resorted to chiefly, intoa business in which 
the mysterious power electricity, but by a dis- 
tinguished scientist denominated ‘*Giod’s vice- 
gerent' (should not this be regent?) works a man's 
bidding on all sections of an immense system with 
instantaneous prompt ness. The usefulness of this 
subtle force is only equalled by the charm of its con- 
templation, and the ablest men of the day give 
homage to a business which invokes its application. 

There are in operation to-day in the United States 
about 179,300 miles of steam roads and about 13,500 
miles of street railways. The passenger receipts on 
the steam roads the past year were $276,031,000. 
The gross receipts of street railways in the United 
States were between $125,000,000 and $140,000,000. 
The street railway mileage is about 74 per Cent. of 
the steam railway mileage, and passenger receipts of 
street railways about 45 per cent. of the passenger 
receipts of steam roads. The total capitalization, 
bonds and stocks of steam roads in the United States 
is about $11,000,000,000, and of the street railways 
about 81, 300, 000, 000. The latter is about 11 per 
cent. of the former, while the profits of the steam 
roads were $322,000,000, and of ths street rail- 
ways about $43,000,000, the latter being about 133 
per cent. of the former. From these figures an idea 
may be gathered of the magnitude of the business, 

The Association having referred to the Executive 
Committee the question of the advisability of en- 
larging the scope of its work, the question will come 
hack for your consideration with the committee's 
recommendations. 

There are many questions which call for more 
extended and complete work. There are new branch- 
es of business to be cultivated by the companies, such 
as the handling of freight and mail, the delivery of 
small parcels from retail stores through a system of 
express, the handling of building material to subur- 
han localities, the handling of milk on special cars for 
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the purpose, and the operation of funeral cars from 
any portion of the system into cemeteries where 
special facilities are provided. 

The companies will need to lend a mutual aid to 
each other through the National Association for the 
purpose of defeating hostile legislation in National, 
State and municipal governments, and to conduct a 
work all along the line which will tend to implant 
in the minds of the patrons of the roads the funda- 
mental idea that the public interest demands friendly 
legislation for transportation companies, since this 
will tend to enable the companies to furnish the best 
and most rapid transportation, while harmful legis- 
lation will tend to bring about the opposite result. 

The relation of street railroads to steam roads is 
growing more interesting, and in some localities even 
perplexing, until the question is now being asked, 
what will be the solution of the extension of electric 
Jines which are cutting so rapidly into the business 
of the steam roads. A partial consideration of this 
question brings forth the inquiry—will not the 
interests of these two systems of transportation force 
an amalgamation of the systems, having thereby the 
main lines connecting distant points, which will be 
operated into sections at convenient points in muni- 
cipalities from which passengers will be transported 
over various street railway lines to their destination? 

The steam roads of the country are organized, the 
territory being subdivided into several sections for 
the purpose of promoting harmony and mutual pro- 
tection. While it is true that street railroads do not 
now come into competition with each other, except to 
a limited extent, vet it is a question if their interests 
do not demand an organization with sufficient 
strength and facilities to keep a constant watch over 
the business throughout the country. It is believed 
that the time has come when a larger revenue must 
be raised, either upon the assessment plan or by in- 
creasing the membership dues. 

The great and important question before you here 
is the one to enlarge the scope of the Association. 
The Executive Committee has held three long ses- 
sions, two in this city and one in New York, the 
time being devoted chiefly to a consideration of this 
question. Seven days and nights have been spent in 
these meetings, the results of which will appear in 
the committee’s report, and to which your attention 
is invited. 

I take this occasion to thank the members of the 
Association, especially those of the Executive Com- 
mittee, for the support and co-operation extended to 
the officers of the Association. 


After the minutes of the last meeting had been ap- 
proved, the report of the Treasurer was read and 
showed the following result: 


Receipts 2... cece ccsccc esses 77,137 
Renn 7.20.5 
Balance on hñ ad!!! ....J. $314.02 


After lunch the first business was the reading of a 
paper by Mr. E. J. Wesselson * Air Brakes,” which 
was well discussed. 

Following this a discussion on street paving was 
introduced by Mr. John A. Seely. who said: 


I would like to inquire of the members of the As- 
sociation their experience regarding street paving. I 
will state our case specifically: In building a rail- 
road in a certain city the railroad company is com- 
pelled to pave its strip, Id feet in width, with the 
same material that the city officials pave the remain- 
ing portion of the street. which happens in this case 
to be asphalt. In paving this street the paving con- 
tractor refused to do the paving unless we entirely 
suspended our service, taking all cars off. They 
paved one piece, and after that was done the railroad 
company decided it would not give up the street. 
The paving company has refused now to pave that 
portion of the street. claiming that it could not be 
done while the cars were in operation, and especially 
that the concrete would not set with the cars run- 
ning over the rails. The railroad company has com- 
menced to put in the concrete itself, keeping the 
cars moving at the same time. I am pleased to say 
that it is quite successful so far—the concrete being 
laid, headers and stretchers being put in, and cars 
moving right along. Of course it is expensive. The 
next problem is who will pave the top of the concrete 
with asphaltum. The railroad company is thinking 
seriously of constructing a plant of its own, and I 
would like to know if any of the gentlemen present 
have given up the street. given up their entire ser- 
vice, to the paving company to pave a street. 

Mr. Johnston. of Richmond—In the work under 
my charge in Philadelphia I have done a great many 
miles of street paving, but we do it under contract. 
In that city they -require you to pave the whole 
street, not your strip; if the street is 100 feet wide 
you have got to pave it. Our bills amount to a 
good many hundreds of thousands of dollars. In no 
case have we given up the street to the contractor. 
It is a piece of utter contrariness on the part of any 
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contractor who says that he cannot lay the paving 
without stopping the cars. We put a concrete 
paving in and alongside the rail; we did $600,000 
worth of this work. I did the paving in New Or- 
leans, Philadelphia and Richmond. In Richmond we 
are going to put in a track Jaid on concrete, and do 
not propose to stop one minute for anything. It can 
be done. 

Mr. Scely—Are you connected with the paving 
company? 

Mr. Johnston — No, Iam a railroad man. I will 
ray further that some years ago I was assistant city 
engineer in Richmond and had charge of the paving. 
That was my work, and the contractors did it there 
for the railroad companies and the cars never stopped 
running a minute. There is no reason in the world 
why they should. 

Mr. McCulloch—We pave between our rails and 
one foot outside, and between double tracks, with 
the same material with which the street is paved. 
We are now on one of our roads engaged in just the 
work the gentleman has referred to. We have two 
very busy streets, one of them originally paved with 
asphalt and the other paved with granite, both un- 
derlaid with concrete, and the men at this minute are 
working on both streets, and the asphalt men are 
paving, the concrete men are paving and the granite 
men are paving, and our cars are in constant opera- 
tion without any hindrance or suggestion of inter- 
ference, no contractor or paver ever having asked us 
to discontinue the running of the cars. It would not 
be tolerated by the Board of City Works in our city. 
It is not necessary, and is unreasonable on the part 
of a contractor, and in our city would not be toler- 
ated. It is done with the cars in operation, and 
there never has been any suggestion of anything to 
the contrary, 


WEDNESDAY MORNING. 


The Convention was called to order by President 
Hurt at 10:45 A. M., and went into executive ses- 


sion. 


The first topic on the programme for discussion, 
The Labor Question.“ was taken up, the discussion 
being opened by Mr. Wyman, who was followed by 
Gen. Jackson. 

The discussion was suspended to admit of the 
reading of acommunication from Mr. Baumhoff, of 
St. Louis, enclosing a paper on Transfers. Both letter 
and paper were read, and on motion the paper was 
ordered to be spread on the minutes and printed. 

The discussion on the subject of Transfers was 
opened by Mr. Sergeant, who was followed by 
Messrs. Chariton, McCulloch, Jackson and Hurt. 

During the session an announcement was received 
that several gentlemen connected with the Dublin 
Tramways Company were without, having come 
upon the invitation of the President. They were 
invited to take seats in the hall and participate in 
the discussion if they so desired. 

The discussion of the labor question was then 
resumed, Messrs. Sergeant, Wyman, McCulloch, 
McClary, Charlton, Hurt, McLain and Connette 
taking part. 

WEDNESDAY AFTERNOON, 

A letter was read inviting the members to attend 
the performance at the French Opera Theater on 
Thursday evening. 

Mr. Hamilton then read the report of the Execu- 
tive Committee, together with the amended Constitu- 
tion and By-Laws proposed by the Executive Com 
mittee. 

The vital points in the Executive Committee’s 
report vere as follows: 

The committee found, to its surprise, that the 
Association was largely in debt, its liabilities ex- 
ceeding its assets by nearly $5.000. These liabilities 
were found to be the accumulation of several years, 
in which the sum of the actual expenditures and the 
bills contracted but not settled had exceeded the 
receipts. It did not appear, however, that there was 
any extravagance in the conduct of the Association’s 
affairs. The receipts have merely been insufficient 
to take care of all the work laid out by the Associa- 
tion at its annual meetings. The chief criticism 
that the committee has to make is that the situation 
had not long before been faced anda course of action 
determined upon which would prevent the annual 
increase of debt. 

The records and property of the Association con- 


tained in the office of the Association in Brooklyn 
were examined by the committee and found to be 
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well kept and in good. condition, Mr. Richardson’s 
assistant, Miss Strickland, being in charge. 

-. The Treasurer’s report had been made up for the 
eleven months and fifteen days from October 15, 
1894, to September 30, 1895, showing in brief the fol- 
lowing results: i 

Peano ot 17, O ie po naa 
i 05 panied: E zi „ . Coe = 7,263.25 $7,357.82 
Total. disbursements during the period. : 


nam J coves E . . 7,040.61 
Balance in bank Sept. 80, 1895. 316.71 $7,857.32 
ie Assets and Liabilities. 
Assets: 
. Unpaid dues $900, charged to profit and 
loss by order of Executive Committee. 
Unpaid charges for space Atlanta Con- 
vention, $114, charged to profit and loss 
dy order of Executive Committee. 
- Unpaid. subscriptions to Street Railway 
Decisionl, ss . $10.00 
Volumes Street Railway Decisions on 
hand, appraised valun tion 200.00 
Office furniture, appraised valuation..... 125 00 
. Cash in bank, Sept. 30.............. .... 385.71 
Deficit osineen 4,087.83 34,808.04 
Liabilities: 
Bills for printing, ett $38,162.00 
Reports of special committees........... 150.00 
Loan, W. J. Richar donn ... 300.00 
Expenses of Executive Committe 770 38 
C/ A wet elie velsakek ous 123.00 
Royalties. ........ossosso ssss.ossosseseero 210.00 
Mistellaneous...... s cccccccccess++ 90.00 $4,908.04 


It will be seen that among the items included in 
Assets, as stated above, appears one entitled 
‘‘ Unpaid Dues’’ amounting to $900. The commit- 
tee regrets to say that the utmost efforts have so far 
failed to bring home to the members of the Associa- 
tion who are responsible for this item a realization of 
the fact that their debts to the Association are ‘‘ debts 
of honor,“ which should be discharged with a 
promptitude certainly as great as would be the case 
with debts more easily collected by process of law. 
Thecommittee recommends that the Association in- 
struct the incoming Executive Committee to make a 
final effort to secure payment from the following 
companies, and if this effort shall not prove success- 
ful within sixty days, to drop the names of such 
companies as shall not have paid from the list and 
their membership shall thereupon cease. 


Years Amount 
Name of Company. in arrears. due. 

Sandusky Street Railroad Company........ . 5 $125.00 
Hoosac Valley Street Railway Company .... 6 150.00 

Central Cross Town Railroad Company...... 4 i 
Central Kallway Company, Peoria........... 3 
McKeesport & Reynoldtown Pass. Ry. Co.... 3 
2 
2 
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Syracuse Consolidated Street Railway Co.. 
Paterson Centra! Electric Railway Company. 
*Second Avenue Pass. Ry. Co., Pittsburg..... 
Canton-Massilon Electric Railway Coo. 2 
Metropolitan Railroad Co., Washington ..... 1 
Citizens’ Electric Railway, Light and Power 
Company, Mansfield. 
Allentown & Bethlehem R. T. Co.. .......... 1 
Columbia (S. C.) Elec. St. Ry., Lt. & Power Co. 1 
Atlanta Traction Company.............cceceess l 
Miami Valley Company, Piqua, O. .......... 1 


San 88882838 
88888 8888888 


$900 00 

*During the meeting a telegram. was received that the 

Second Avenue Passenger Railway Company of Pittsburg 

had paid the arrears of dues. . . l 

This committee in further explanation of the fore- 

going financial statement and as summary, reports as 
ollows : 


Deficit of previous years $4,711.37 
Surplus of 19B5..........0cccccccccecscces e ö 289.04 
Total deficit... .. ...esssoassse se Ttt asecineas $1,422.33 

Assets on hand, books, furniture, etc.............. 335 
Net dene: $4,067.33 
Total liabilities, October 14, 1886 $4,804.04 
Cash in bank, October 14, 1895 385.71 
Pl.“ ⁵ði ĩðͤ ĩ . . $4,422.83 

Assets deemed good ccc eccces 335 
DOR CIE os disceess cel ss eee iecdeewdiview iaaiw oes $1,087.33 


The report contained recommendations for enlarg- 
ing the scope of the Association by establishing a 
permanent bureau of statistics and information, and 
by admitting supply men as associate members. A 
revised constitution and by-laws, providing for these 
changes were submitted to the Convention. Eight 
new companies had joined during the year and there 
were ten withdrawals. 

Mr. Seely moved that the report of the Executive 
Committee be received and spread on the minutes. 

On reassembling at 4.30 P. M., the Chair accorded 
to Mr. Harrison the opportunity of making an ex- 
planation which he desired to make respecting his 
non-concurrence with the report of the majority of 
the Executive Committee upon some items embraced 
in their report. This was followed by a discussion 
in which Messrs. Harrison, Hamilton, Jackson, Mc- 
Culloch, Thompson, Hurt, Cunningham, Wyman and 
Fairchild took part. Finally, on motion of Mr. Wy- 
man, it was agreed that the report as read by the Ex- 


ecutive Committee be spread in full on the minutes, 
that it be printed, and a copy thereof sent to each 
member of the Association, and that action thereon 
be deferred until the next regular meeting of the As- 
sociation. 

A committee of seven was appointed by the Chair 
to make nominations of officers for the following 
year, and on motion of Mr. Harrison a committee of 
ten was also appointed to devise ways and means for 
raising the deficit. 


THURSDAY MORNING. 


The Chair announced the following committees : 

On Ways and Means: R. B. Harrison, H. M. Lit- 
tell, T. H. McLain, W. Y. Soper, H. M. Watson, 
Charles Odell, Charles Green, E. C. Goodrich, T. C. 
Penington and John N. Akarman. 

On Nominations : C. D. Wyman, Milwaukee ; Chas. 
S. Sergeant, Boston ; John B. McClary, Birmingham ; 
W. J. Thompson, Camden ; Edward Lusher, Mon- 
treal ; John A. Seely, New Vork; Henry Scullin, 
St. Louis. 

The Secretary read a letter inviting the delegates 
of the Association to hold the next meeting at Sara- 
toga Springs. 

Mr. McCulloch, of St. Louis—We offer the Associ- 
ation the hospitalities of St. Louis for the next Con- 
vention. Ten years ago you were there, and we en- 
tertained you under such disadvantageous circum- 
stances that we feel we would like to do it over again 
and do it properly. We were in the midst of the 
only strike we ever had, and at the time you were 
there there was not a car running in the city. We 
have a good many running now, and while we do 
not wish to boast we will say that we are not behind 
the times in anything, and when you come there you 
will find everything with us as modern and as varied 
as you will find it anywhere else. We have both 
cable and electric cars, and we have them in as good 
shape and condition as we know how to put them. 
We will try to entertain you as hospitably as we did 
ten. years ago, and I believe you were all satisfied 
with everything except our operations of our roads 
at that time. 


The Secretary read a letter from the Chicago City 
Railway Company, urging Chicago as the next meet- 
ing place. 

A communication was read from Mr. W. J. Ham- 
mer requesting the co-operation of the Association in 
the establishment of standard miles for electric con- 
struction and operation. The new Executive Com- 
mittee was authorized to appoint a delegate to co- 
operate with the N. E. L. A. and other bodies to ac- 
complish this object. 

The Chair stated that the next matter, in order was 
discussion of municipal ordinances. The gentlemen 


who were requested to open the discussion on this 


question were not present and no discussion was of- 
fered. i 

At the conclusion of the executive session, the paper 
by Mr. N. W. L. Brown, of Atlanta, was submitted, 
and ordered tobe printed in the minutes. 

Messrs. F. R. Greene and J. W. McNamara, the 
committee appointed at the Atlanta Convention to 
submit a plan of organization whereby the Associa- 
tion might officially investigate all patented articles 
used in street railway practice, reported favorable to 
such an organization. 

After referring to the great benefits accruing to the 
steam railroad companies from the Eastern and 
Western organizations of their members for the same 
purpose, and outlining the general scope of these 
organizations, the committee sums up the important, 
advantages as follows : 


1. Lessening total expenses in fighting 
as a suit affecting one road would affect all. 

2. amy of action. 

3. Additional safety in putting on new devices. 

4. Greater facility in defending auits, ete. 

5. Decrease in number of suits and claims on account of 
the existence of such an association. 

6. Advantage in settling suits. 

7. Contesting and avoiding unfair and unjust royalties. 

8. Reduction of prices on all patented articles. 

9. By members refusing to buy articles where suits are 
brought against any of ita members, thus shifting suits to 
the manufacturer. 

10. The dissemination of valuable information to its 
members of all matters relative to any suit, etc., in which 
one or more members are the interested parties. 

11. Advantage of employes of street railway companies in 

tting valuable information and assistance on their own 
nventions, whether patentable or infringement of other 


tent suits, ete. 


sevice’; without additional cost to said railway or em- 
ploye, 

12. The acquiring of a full and authentic report of all 
devices that are commonly found in use on all street rail- 
ways, such as fare registers, brakes, rail bonds and numer. 
ous other articles, giving the expiration of all such patents, 
opinion on the validity of the same, etc.. and to be followed 
up by like reports from time to tiine, giving list and opin- 
ion of new patents and list of expired patents. 

18. The acquiring of models, devices, etc., for permanent 
exhibition. 

In conclusion, your committee desires to express two 
plans of carrying into effect the above sch and rec- 
ommends that the Association adopt one of the following 


meth : 
1. Provided the members vote to increase the of the 


Association, we recommend that a bureau be established to 
handle all matters pertaining to patents as outlined in 
this report. 

2. Provided it is not deemed best to enlarge the scope of 
the Association at this time, we recommend that the Aso 
ciation a resolution providing: That the annual dues 
be divided into two classes, Regular and Special (or if nee- 
essary the by-laws be amended to that eect): that ali 
memben be required to pay the regular dues as already 
provided in the by-laws, and that it be optional with mem- 

ers to pay the additional or special dues ; that members 

ying special dues will be entitled to all the benefits tobe 
erived through th2agercy of a Patent Bureau to b? estah 
lished under the direct control of the American Street 
Railway Association. That the special dues be based 
upon the gross earnings of the several roads; thst the 
Association elect a Board of Control consisting of three 
meinbers, whose terms shall expire in one, two and three 
years respectively, and hereafter electing one member each 

ear; said Board of Control to establish and carry on a 

tent Bureau as outlined in this paper, with the fu 

id into the A. S. R. A. as Special dues." Provided 

urther, that no street railway company be entitled to tbe 
benefits and privileges of said Patent Bureau, except ther 
are regular members of the A.S. R. A. 
Respectfully a tü 
. . R. GREENE, ) 
J. W. McNamara, f Committee. 


Mr. Seely offered the following resolution : 


Whereas, It is the purpose of the National Ele 
tric Light Association to hold in New York City next 
spring, at its annual convention, a comprehensive ex- 
hibit of modern electrical inventions and applica- 
tions depending on the use of central station and 
power house current, with the object of increasing 
popular interest in electric lighting and allied arts, 
and 

Whereas, It is the desire of the American Street 
Railway Association to promote on the part of the 
public, particularly in all large cities, a fuller and 
more intelligent appreciation of the great benefits 
that accrue from electric light, heat, locomotion and 
other modern triumphs of civilization, 

Resolved, That this Association hereby expresses 
its cordial sympathy with and approval of this plan 
for the furtherance of electrical development, and for 
the enlargement of the sphere within which elec 
tricity is to perform its beneficent work. 

Mr. Davis, Williamsport—I desire to say a few 
words in regard to the resolution just read. The 
National Electric Light Association intends to hold 
an exhibition in connection with ita next annual 
meeting, to be held in New York City in May or 
June of next year. The exhibition will be held 
under the auspices of the National Electric Light 
Association, but is to be given in the name of acom- 
pany formed specially for that purpose, with a sufti- 
cient capital to make the exhibit of far more than 
ordinary interest. I understand that the object is to 
include in that exposition electrical appliances ap- 
plicable to street railways as well as appliances ap- 
plicable to the electric lighting business. The reso- 
lution is simply intended to interest the members of 
this Association in that exhibition. 


The resolution was then adopted. 


THURSDAY AFTERNOON. 


Vice-President Cunningham called the meeting to 
order at 2:20 P. M. 

The report of the Committee on Ways and Means 
was presented by the chairman, Mr. Harrison, rec- 
ommending the following changes: 


CONSTITUTION.— Members. 

Article III of the constitution shall be amended 
80 as to read as follows: 

Section 1.—There shall be two classes of members 
—active and associate. 

Section 2.—Active members shall be American 
Street Railway Companies, or lessees, or individual 
owners of street railways, and each member shall be 
entitled to one vote by a delegate presenting ere 
dentials. 

Section 3.— Associate members shall be individuals 
or firms, or companies, not embraced in Section 2, who 
have been recommended by an active member. 4 
sociate members shall not be entitled to vote. 


By-LAWs.—Meetings. 

Article VII shall be amended by the substitution 
of the word ‘* Tuesday’’ for ‘‘ Wednesday," and 
by the addition of the following words to the first 
sentence, namely: ‘‘and shall continue four days. 


Mr. Harrison stated further that voluntary sub- 
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scriptions had been canvassed, and in the space of an 
hour and a half nearly $2,000 had been subscribed. 
After an extended discussion, on motion of Mr. 
Goff, of Fall River, the report of the committee was 
laid on the table by a vote of 37 to 11. 
Voluntary subscriptions to cancel all debts of the 
Association were then announced, as follows: 


Mr. Robert McCulloch, St. Louis: 
Union Depot Railroad Co., St. Louis 
Lindell Railway Co., St. LvuiLaLaLsasLs2ssLLs. . 100 


Missouri Railroad Co., St. Louis 100 
St. bouis Railroad Co, St. LOuiinnnLsSSVasasass . 100 
Citizens’ Railroad Co., St. ILOuiiaagggs :. 100 
Southern Railroad Co., St. Louis... . . 100 
Cass Avenue & Fair Grounds Railway Co., St. Louis. 100 
Chicago City Railway Co......... cote eee . 100 
Covington 4 Cincinnati Street Railway C(Oo . 100 


Camden, Gloucester & Woodbury Street Railway Co.... 100 


Atlanta Consolidated Street Railroad Co ..............-. 100 
Lock Haven Street Railroad Co., Lock Haven, Conn.... 100 
Williamsport Passenger Railway Co .. 100 
West End Railroad Co., Bostoo n 100 
Twin City Railroad Co., St. Pau. x 100 
Twin City Railroad Co., Minneapolis 7 roe 100 
Wilkes-Barre & Wyoming Valley Traction Co ..... ... 100 
Reading Traction Coo 100 
Cleveland City Railway khoooo seer econ sees 100 
Louisville City Railroad Coo 100 
Lehigh Traction Co., Hazleton, Pfßß· nnn. 100 
North Chi City Railway Coo 100 
Bridgeport Traction Co iH 50 
Newark 4 South Orange Railroad Coo 50 
New Brunswick Traction CODobd 50 
Winchester Avenue Railway Co., New Haven.......... 50 
Manchester Street Railway Co. cece 50 
Montreal Street Railway Co. ...... cc... eee cece cece eens 50 
Ottawa Electric Railway cho. eee 50 
Columbus Street Railway Coo 50 
Brooklyn City & Newtown Railroad Co.. 50 
Consolidated Street Railway Co., Worcester 50 
Citizens’ Street Railroad Co., Indianapolis „ 50 
Buffalo Railway Co 350 
Hartford Street Railway co.. 50 
Union Railway Co., Providen eee 3530 
Terra Haute Electric Railway Co eccone 50 
Troy City Railway Co...... F e 50 
Globe Street Railway Co., Fall River 50 
Omaha Street Railway Co e 50 
Paterson Railway CoOOooooodꝛ . ͥ q 30 
Scranton Traction Co.. N 50 
Toronto Railway Co. 50 
Taunton Street Railway Co..... 8 25 
2 


—— %% „„ „„ „„ 


GSG oe @eee ven e 
Akron Street Railway Co........ e oi 5 
Wayne & Fifth Street Railway Co., Detroit ............. 2 
Consumers’ Electric Light & Street Rai Iway Co., 
Tampa, Fla ......... CCC í 
Des Moines City Railway Co cceu secs 25 
%%! k $3,425 


The following additional subscriptions were also 
made: 


St. Louis railroad companies, first named.... $100 
Union Depot Railroad Co., St. Louis. 100 
Chicago City Railway Co EP 100 
Twin City Railway Co., St. Paul 100 
Twin City Railway Co., Minneapolis 100 
Camden, Gloucester & Woodbury 50 
Montreal Street Railway Co....... 8 50 
Atlanta Consolidated Street Railroad Co 50 
St. Louis Railroad CC.... „„ „„ „ 30 
Milwaukee Street Railway (O0. 30 
West Chicago Street Railroad C000 350 
. .. . Ti 
Vcc ˙ ̃˙̃ E —— ˙' 100 
J. Willard Morgan r end e 2 
New Bedford Street Railway Co... ᷑ł D 
, ↄĩüQ5... ¹˙¹˙¹r¹i¹ ͥͥ ˙Ü˙˙˙ʃ 1. 81.00 


Total subscriptions, $4,475. 

Mr. Thompson moved that the Secretary be in- 
structed to give every company an opportunity to 
add to this fund. 

The Nominating Committee presented the follow- 
ing recommendations for officers for the ensuing year: 
For President—H. M. Littell, Brooklyn, N. Y. 

First Vice-President—Granville C. Cunningham, 
Montreal. 

Second Vice-President— William H. Jackson, Nash- 
ville, Tenn. 

Third Vice-President—J. Willard Morgan, Cam- 
den, N. J. 

Sead and Treasurer—T. C. Pennington, Chi- 

0 : 

xeoutive Committee — Joel Hurt, Atlanta, Ga.; 
Prentiss Cummings, Boston, Mass.; C. G. Goodrich, 
St. Paul, Minn.; A. Markel, Hazleton, Pa.; W. P. 
Kelly, Columbus, O. 

The above ticket was declared elected. and St. 
Louis chosen as the next meeting place. f 

The next business was the report of the Committee 
on the Use of Salt and Sand on Street Railway Tracks. 

Votes of thanks were offered to the President, V ice- 
Presidents, and the members of the Executive Com- 
mittee for the able manner in which they had dis- 
charged their official duties, and to Mr. E. E. Hig- 
gins, who had so efficiently acted as Secretary during 
the Convention ; also to the citizens of Montreal. 


FRIDAY MORNING. 
The President called the meeting to order at 11 


o’clock, and stated that the regular order of business 
called for an executive session. 

Mr. Scullin, of St. Louis, moved that the session 
be declared an open one. 

The President announced the subject of * Furnish- 
ing Free Music and other Entertainment by Street 
Railway Companies to the Public ” to he in order. 

The Chair appointed Messrs. Hamilton and Harri- 
son a committee to escort the newly elected Presi- 
dent and Secretary to the platform. 

They were duly installed and acknowledged their 
election with thanks, p'edging their best efforts in 
the development of the Association. 

The meeting then adjourned, to meet in St. Louis 
the third Tuesday in October, 1296. 

P. S.— Mr. H. C. Lewis has wired that he will 
remove the billiard tables from the spacious lobby of 
the Southern Hotel at the time of the St. Louis 
gathering, opening all available space to exhibitors 
free of charge. 


The New President. 


Harvey Mitchell Littell, the newly elected President 
of the American Street Railway Association, was 
born in Corydon, Harrison County, Indiana, in 1856. 


Company and Crescent City Railroad Company, and 
general manager of the New Orleans Traction Com- 
pany, at New Orleans, La. These lines embraced 
about 120 miles of horse railroad, the changing of 
which to electric lines he superintended. completing 
the same in June, 1895. 

On July.1, 1895, he was made the president and 
general manager of the Atlantic Avenue Railroad 
Company of Brooklyn, which position he now holds. 

Upon his retirement from the control of the New 
Orleans roads he was presented by the directors of the 
company with a solid silver dinner service as a testi- 
monial of their appreciation of his character and 
ability as a railroad manager in the development of 
the property.” 

Mr. Littell married Miss Prawl, of Lexington, 
Ky., in 1882, and has two sons. He now resides 
with his family in Brooklyn. 


SHORT STORIES OF THE CONVENTION. 

Mr. W. J. Johnston, with his accustomed enter- 
prise, published a daily bulletin which was highly 
appreciated by every one. 

The feature of the entire week was the concert in 
the rooms of the J. G. Brill Company, conducted by 
Mr. Frank Randall. Admission was free, but exit 
was very expensive. 


HARVEY MITCHELL LITTELL. 


In early life he moved to Louisville, Ky., atte nded 
the public schools in that city and embarke:l in the 
street railway business as a clerk in the office of the 
Louisville City Railway Company about 1274, the 
president at that time being C. G. Davidson, now of 
Brooklyn, N. Y., and H. H. Littell, his brother, su- 
perintendent. He filled various positions, as clerk in 
the office, starter, timekeeper, track foreman and al- 
most every position known to the street railway busi- 
nessa. 

He afterwards entered the steam railroad business 
with the Louisville and Nashville Railroad Com- 
pany. He worked himself up in the steam railroad 
business until he reached the position of general 
freight and passenger agent of what is now known as 
the Chicago, St. Paul and Kansas City Railroad 
Company. In the interim, however, he filled the 
position of general manager of the St. Paul City 
Railway Company for a period of three years, from 
1&3 to I, during which time he superintended 
the reconstruction and extension of the horse railroad 
system in that city, covering a territory of thirty 
miles of road. The road then changed hands and he 
accepted the position of general freight and pas- 
senger agent with the Chicago, St. Paul and Kansas 
City Railroad Company. 

In 188% he left the steam railroad business to take 
charge of the Cincinnati Incline Plane Railway, 
which road was changed from horse to electricity un- 
der his administration in the years 1888-1289. He 
remained here until January, 1398, when he was made 
president of the New Orleans City and Lake Railroad 


The Safety Insulated Wire & Cable Company had 
an active representative in Mr. H. T. Richards, 
whose newspaper experience has taught him the ar 1 
of hustling to good advantage. 

Among the exhibitors at the Victoria Rink were 
the following: ö 


Consolidated Car Fender Co., Providence, R. I. 
Keller Printing Co., New Vork. 

Consolidated Car Heating Co., Albany. 

Standard Unde und Cable Co. 

New York Car Wheel Works. 

New Haven Car Register Co. 

Canada Switch and Spring Co., Montreal. 
Taunton Locomotive Works, Taunton, Masy. 
Taylor Electric Truck Co., Troy. 

Charles Scott Spring Co., Philadelphia, Pa. 
Sterling Supply Manufacturing Co., New York. 
Peckham Motor Truck and Wheel Co., New York. 
Mica Insulator Co., New York. . 
Chapman Valve Co., Indian Orchard, Mass. 

J. A. Roebling's Sons Co., Trenton, N. J. 

Standard Paint Co., New York. 

Akron Insulator and Marble Co., Akron, 0. 

Fiberite Co., Mechanicsville, N Y. b 
Walker ‘ anufacturing Co., Cleveland. 

General Electrie Co., New York. 

Ohio Brass Co., Mansfield. 

Hogan Boiler Co., Middletown, N. Y. 

Fuel Economizer Co., Matteawan, N. Y. 

Goubert Manufacturing Co., New York. 

Babcock & Wilcox Co., New York. 

Interior Conduit and Insulation Co., New York. 

The Okonite Co., New York. 


Messrs. W. B. Cleveland and J. W. Atkinson, of 
the Forest City Electrical Works, Cleveland, met 
with flattering success in tbeir exhibitiou of roll- 
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drop bars, etc., and carried away several good 
orders. 
Messrs. Hathaway, Ackerman, Donohue and Car- 


roll were the representatives of the American Elec- 
trical Works, and shouted the merits of a new rail 
bond just being introduced. 


_ Messrs. J. W. Godfrey and Frank Harrington were 
industrious in looking after the interests of Habirshaw 
wire, the former exhibiting an interesting photo- 
graph of the company’s new salesman in Japan. 
= Medbery insulating material was tastefully ex- 
hibited at the Rink, the booth being in charge of 
Messrs. H. J. Medbery and W. R. Mason. 


Col. Meier, of the Heine Safety Boiler Company, 
was one of the busiest men at the Convention. 


The Western delegation came in three hours ahead 
of time, under the personal supervision of Wabash 
Railway officials. The New York and Philadelphia 
delegations split up into two parties—one going 
over the NewYork Central route through the Adi- 
rondacks, the other going and returning via the 
D. & H. road. For the former party, Mr. M. C. 
Roach was the accomplished cicerone, and the 
arrangements for the latter were admirably carried 
out by Mr. William Heulings. 


Mr. J. H. Rhotehamel, of the Columbia Lamp 
Company, improved his opportunities on the return 
trip by taking an order for lamps at Saranac. 


The interests of Standard underground cable 
were carefully looked after hy that Convention vet- 
eran, George L. Wiley. 

The Sperry brake was the chief attraction in the 
General Electric Company’s exhibit—if we except 
the punch-bowl. 

Mr. Frank S. De Ronde, of the Standard Paint Com- 
pany, had one of the most attractive exhibits, the 
samples of tape, ete., distributed by him and his 
friends being so popular that it was difficult to re- 
tain any on his tables. 


Mr. P. M. McLaren, the rotund agent of the Abend- 
roth & Root Company, may be expected to appear 
in Broadway very soon wearing an overwhelming 
sealskin cap, which he received at Montreal as the 
result of an election bet made seven years ago with a 
Canadian friend. 

We violate no contidence in stating that no journal 
distributed at the meeting was the subject of so much 
favorable comment as ELECTRICITY. 

The Duke of Gloucester was a prominent figure in 
the Windsor lobby, and appeared to take as much 
interest in the Convention proceedings as he used to 
when the skates were running at his race-track. 


Mr. H. H. Harrison, of the firm of Corey & Har- 
rison, found many appreciative listeners to his new- 
est story. 

The reception at McGill University should have 
been better attended, and would have been if the 
Association had not spent so much time in discussion 
cf a subject which had really been settled in advance. 


Mr. J. H. Carson, of the Sterling Supply Company, 
with his associates, had a good audience when ex- 
plaining the merits of their goods at the Rink. 

From the number of churches in evidence it was 
difficult to see how there could be any wickedness in 
Montreal. 

Capt. Willard L. Candee talked okonite and Man- 
ron tape—as he always does—with the oratorical 
ability born. of serene confidence in the goods he sells. 


The hunt breakfast tendered by Mr. M. J. Forget 
was a thoroughly enjoyable affair, but few of the 
delegates availed themselves of the invitation. The 
horses used at fox hunts are not the harmless breed 
which street railway men are accustomed to. 


From a gastronomic point of view, the banquet on 
Thursday evening was a thorough success. But it 
must he confessed that the best thing to be said of 
the toasts and responses is that they were not much 
worse than those at Atlanta. Even Joe Stedman 
and Chatles Price were not in their usual good 
humor. 


It was quite a common remark that the represen- 
tatives of the General Electric Company were all 
good fellows. 

The Westinghouse delegation was made up of the 
following gentlemen: Geo. H. Lewars, Albert Schmid, 


E. L. Sanderson, A. J. Craigin, B. F. Stewart, R. S. 
Brown, C. A. Bragg, J. A. Rutherford, E. H. Gor- 
don, and E. H. Heinrichs. 


ATTENDANTS. 


Street Railway Companies Represented. 


Akron, 0.—W. D. Chapman, gen. supt. Akron St. RR. Co. 

Atlanta, Ga.—-Joel Hurt, pres. Atlanta Cous. St. RR Co. 

Baltimore, Md.—S. B. Thompson, master mechanic City & 
Suburban Ry. 

Birmingham, Ala.—J. B. McClary, supt. Birmingham Ry. & 
Elec. Co. 

Boston, Maas.—D. F. Longstreet, ex-president A. 8 R. A.; 
Chas. S. Sergeant, gen. man. West End St. Ry. Co.; Arthur 
E. Childs, Electric Storage Battery Co. 

Bridgeport, Conn —N. H. Heft, pres., Andrew Radel, gen. 
supt., C. J. Field, con. eng., and Henry Selzer, Jr., Bridge- 
port Traction Co. 

Brockton, Mass.—Horace B. Rogers, gen. man., and John 
P. Morse, Brockton St. Ry. Co. . 

Brooklyn, N. Y.—H. M. Littell, pres. Atlantic Ave. RR. Co.; 
Duncan B. Cannon, sec. Brooklyn City & N. RR. Co. 

Buffalo, N. Y.—H. M. Watson, pres., F. O. Rusling, supt., 
and H. P. Brown, con. eng. Buffalo Ry. Co.; Richard E. 
Danforth, supt. B., B. & L. RR. Co. 

Butte, Mont.—J. S. Wathey, supt. Butte Cons. St. Ry. Co. 

Braintree, Mass.—Benj. J. Weeks, Holbrook St. Ry. Co. 

Brantford, Ont.—F. Nicholls, pres. Brantford St. Ry. Co. 

Belleville, Ont.—T. C. Lazier, man. Belleville St. Ry. Co. 

Bay City, Mich.—C. C. Rush, man. Bay City Cons. RR. Co. 

Camden, N. J.—J. W. Morgan, pres., Wm. J. Thompson, 
treas., Thos. P. Curley, sec., Henry J. West, director, 

Horace M. Royal, supt. Camden, G. & W. Ry. Co.; Samuel 
J. Fenner, supt., W. E. Harrington, elec. eng., Camden 
Horse RR. Co. 

Carbondale, Pa.—J. W. Aitken, gen. man., D. J. Duncan, 
gen. supt., Lackawanna Valley Traction Co. 

Chicago, III.—- E. D. Dubois, supt. Calumet Elec. St. Ry. Co.; 
T. C. Pennington, treas., Frank R. Greene, sec., and R. J. 


Hill, Chicago City Ry. (o.; B J. Jones, supt. South Chi- 


cago City Ry. Co.; J. Millar, master mechanic North Chi- 
cago St. RR. (o:; F. L. Fuller, supt., F.T.C. Brydges, supt. 
car shops, and C. B. Fairchild, West Chicago St. RR. Co. 

Cincinnati, O.—H. P. Bradford, gen. man. Cincinnati In- 
cline Plane Ry. Co. 

A O.—George G. Mulhern, supt. Cleveland City 

y. Co. 

Columbus, O.— W. J. Kelly, gen. supt. Columbus St. Ry. Co. 

Concord, N. H.—D Waldo White, Concord St. Ry. Co. 

Cottage City, Mass.—John A. Duggan, Cottage City Ry. Co. 

Council Bluffs, Ia.—W. S. Dimmock, Omaha & C. B. Ry. & 
Bridge Co. 

Covington, Ky.—T. M. Jenkins, gen. man. South Covington 
& Cincinnati St. Ry. Co. 

Panay Conn.—S. C. Holly, pres. Danbury & Bethel St. 
ty. : 

Dayton, O.—Ezra Bimm, v.-pres., Nelson Routzahn, supt., 

ayne & Fifth St. RR. Co. 

Decatur, III.— W. L. Ferg Unon pren: ao Electrie Ry. Co. 

Derby, Conn.—H. Holton W „pres., B. W. Porter, supt., 
Derby St. Ry. Co. 

Des Moines, Ia.—G. B. Hippee, gen. man., W. G. Owens, 
supt., H. H. Polk, Des Moines City Ry. Co. 

Detroit, Mich.—N. W. Goodwin, sec., and Edward Grace, 
Fort Wayne & Belle Isle Ry. Co.; Charles M. Swift, pres. 
Wyandotte & D. R. Ry. Co. 

Fall River, Mass.—Robert S. Goff, treas. Globe St. Ry. Co. 

Fishkill, N. Y.—John T. Smith, pres. Citizens’ St. Ry. Co. 

Fitchburg, Mass.—Robert N. Wallis, treas, G. H. R. 
Preble, supt., Fitchburg & Leominster Ry. Co. 

Girardville, Pa.— E. W. Ash, gen. man. Schuylkill Trac- 
tion Co. 

Geneva, N. Y.—J. T. Ridgway, Geneva St. Ry.Co, 

Gloucester, Mass.—Willard B. Ferguson, pres., Herbert P. 
Bosson, (iloucester St. Ry. Co. 

Grand Rapids, Mich.—G. S. Johnson, gen. man. Consoli- 
dated St. Ry. Co. 

Ilamilton, Ont.—B. E. Chariton, pres. Hamilton St Ry. Co.: 
John Patterson, Hamilton Radial Elec. Ry. (o.: W. W. 
Dean, elec. eng. Hamilton St. Ry. Co. 

Harrisburg, Pa.—F. B. Musser, supt. East Harrisburg St. 
Ry. Co. 

Hartford, Conn.—E. 8. Goodrich, pres., and Wm. Granten, 
Hartford St. Ry. Co. 

Hazleton, Pa.—A. Markle, gen. man., George W. Thomp- 
son, supt., Lehigh Traction Co. 

Indianapolis, Ind.—Thomas H. McLean, gen. man. Citi- 
zens’ St. RR. Co, 

Johnstown, Pa.—E. B. Entwistle, Johnstown Pass. Ry. Co. 

Joliet, III.— John Hulsizer, Joliet St. Ry. Co. 

Kansas City, Mo.— Wm. A. Satterlee, C. F. Holmes, Metro- 

litan St. Ry. Co. 

Kingston, Ont.—J. M. Campbell, Kingston St. Ry. Co. 

Lancaster, Pa.—Wm. A. Armstrong, Jr., supt. Penna. Trac- 
tion Co. 

Lawrence, Mass.—Charles A. Clark, Charles A. Richardson, 
Lowell, L. X II. Ry. Co. 

Lock Haven, Pa.—C. A. Bragg, John A. Seely, James P. 
McQuaide, Lock Haven Elec. Ry. Co. 

London, Ont.—C E. A. Carr, gen. man, London St. Ry. Co. 


long Island City, N. Y.—George Chambers, gen. man. 
Steinway Ry. Co. 
Louisville, Ky.—T. J. Minary, gen. man., J. O. Haddock, 


supt., Louisville Ry. Co. 

Lowell, Mass.— W. B. Ferguson, pres., Israel A. Kelsey, dir., 
Lowell & Sub. Ry. Co. 

Lyon, Mass —J. H. Cunningham, director Lynn & Boston 
RR. (o.: Washington G. Benediet, pres. Boston & Revere 
Elec. Ry. 

Manchester, N. II.— Charles Williams, pres., N. II. Walker, 
man., Arthur II. Williams, direetor, and J. H. Gallinger, 
Manchester St. Ry. Co. 

Milwaukee, Wis.—C. D. Wyman, gen. man., Milwaukee St. 
Ry. Co. 

Minneapolis, Minn.— E. G. Goodrich, v.- pres.. E. P. Burch, 
eng., Twin Cities Rapid Transit Co. 

Mobile, Ala.—John S. Pugh, Mobile st. Ry. Co. 

Montreal, Can.—Louis Beaubier, pres., Henry Holgate. 
man., Joseph R. Roy. chief eng., Albert J. Corrivean, 
Montreal Park & Island Ry. Co.; E. Lusher, sec. and 
trens., J. F. Hill, comptroller, D. McDonald, supt., K. W. 
Black well. director, > ontreal St. Ry. Co. 

Nashville, Tenn —W H. Jackson, pres., Edward G. Con- 
nette, gen. man. Nashville st. Ry. Co. 

Newark, N. J.— Andrew Radel, supt., C.J. Field, con. eng., 
Newark & South Orange Ry. Co. 


New Bedford, Mass.—E. E. Potter, supt., C. 8. Mendell, elec. 

eng., A. C. Gardiner, Union St. Ry. Co. 

New Britain, Ct.—E. S. Breed, eng. Central Ry. & Elec. Co 

Newburg, N. Y.—W. F. Hogan, Newburg Elec. Ry. Co. 

Newport, R. I.—Robert P. Lee, supt. Newport St. Ry. Co. 

Newburyport, Mass.—James P. Shaw, H. F Eldridge, Harv- 
erhill & Amesbury St Ry. Co.; Charles Odell, pres., War- 
ren Shaw, Wm. P. Clark. Newburyport & Amesbury 
Horse Ry. Co. 

New Haven, Conn.—Alfred E. Pond, pres., Israel A. Kel- 
sey, gen. man., Charles E. Graham, Winchester Avenue 
RR. Co.: G. A. W. Dodge, New Haven St. Ry. Ca. 

New York—E. T. Landon, sec. Dry Dock, E. R. & B. RR. Co. 

Niagara, Ont.—F. R. MacKenzie, man., W. Phillips, elec. 

eng., Niagara Falls Park & River Rx. Co. 

New Brunswick, N. J.— Wm. Silver, F. W. Parrott, Bruns 
wiek Traction Co. 

Norwalk, Conn. —E. J. Hil, pres., W. F. Acton, sec.. Nor- 
walk St. Ry. Co.; W. S Bus neil, Norwalk Traction Co. 
Norwich, Conn.—W.G. Benedict, director, W. S. Silver, sec., 

Norwich St. Ry. Co. 
D “oe La.—Frank R. Ford, man. Canal & Claiborne 
. Co. 

North Staffordshire, Eng.—W. J. Carruthers Wain, C. E. 
North Staffordshire Tramways Co. 

Omaha, Neb.—W. A. Smith, gen. man. Omaha At. Ry. Co. 

Ottawa, Ont.—J. W. McRae, pres., W. Y. Soper, vice-pres., 
T. Ahearn, man. dir., J. D. Fraser, sec. and treas.. J. E. 
Hutcheson, supt., W. W. Wylie, supt., Ottawa El. Ry. Co. 

Paterson, N. J.—M.R McAdoo, gen. man. Paterson Central 
Elec. Ry. Co. and Paterson Ry. Co. 

Philadelphia, Pa.—A. L. Johnston, elec. eng. Hestonville, 
M. & F. RR. Co.; Geo Lord, man., J. O. McLaughlin, E. 
M. Traction Co.; J. C. Lugan, gen. man., John A. Brill. 
director Manayunk & R. Incline Plane & Ry. Co. 

Pittsburg—G. F. Greenwood, gen. man. Allegheny Trac. 
Co.; J. E. Rugg, gen. man. Citizens’ Trac. Co.; G.F. Green- 
wood, gen. man. Pittsburg, A. & M. Trac. Co.: J. G. Trag- 
gardh, sec. and treas., Wm. L. Elkins, geu. man., Pitts- 
burg Traction Co. 

Port Huron, Mich.—Wm. Canham, pres., W. L. Jenks, treas , 
A. Dixon, man., City Electric Ry. Co. 

Providence, R. I.—A. T. Potter, gen. man. Union RR. Co. 

Portland, Me.—Wm. R. Wood, pres. Portland RR. Co. 

e Mass. — C. E. Barnes, Plymouth & Kingston St. 

v. Co. 

Quincy, Mass.—Benj. J. Weeks, John A. Du h, Qui 
and Boston St. Ry. Co. n 

Quebec, Can.— Edward A. Evans, Quebec, M. and C. Ry. Ca 

Reading, Pa.—John A. Rigg, pres, W. H. Heanburg. Jr., 
asst. to pres., Reading Traction Co. 

Rochester, N. Y.—Chas. A. Williams, see, Joseph W. Hicks, 
supt., J. H. Stedman, mgr. of transfers, Rochester Ry. Co. 

Rockland, Me.—Geo 2. Macomber, pres., S. M. Price 
vice-pres., Thomas Hawkin, supt., H. C. Weston. elev.. 
Rockland T. ahd C. St. Ry. Co. 

Sandusky, O.—Frank J. J. Sloat, Sandusky St. Ry. Co. 

Scranton, Pa.—Frank Silliman, Jr., gen. man. Scranton 
Traction Co. 

ö Mass. — George F. Reed, elec. supt. Springfield, 
St. Ry 

Springfield, O.—S. L. Nelson, gen. man., C. C. Rush, supt.. 
Springfield St. Ry. Co. 

Steelton, Pa.—Mason D. Pratt, eng., Middletown H. and & 
St. Ry. Co. 

St. Joseph, Mich —W. Worth Bean, pres, H. C. Mason. 
supt , St. Joseph and B. H. Railway and Light Co. 

St Louis, Mo.—Robert McCulloch, gen. man. Cass Avenue 
and F. G. Ry. Co; George D. Rosenthal, Lindell Ry. Co.: 
James F. Davidson, supt, A.C. Thompson, mech eng.. 
Missouri RR. Co.; Charles Green, pres. People’s Rx. Co.: 
John C. Allen, supt , T. W. Shelton. eng., Southern Elec 
Ry. Co; D. G. Hamilton, pres. St. Louis RR. Co.: Henry 
Scullin, gen. man., H. C. Noe, Union Depot Ry. Co.; II. A. 
Rockwell, elec. supt. St. Louis Suburban Ry Co. 

St. John, N. B.—H. Brown, St. John Railway Co. 

Tampa, Fla. —J. T. Douglass, Consumers’ Elec. Ry. Co. 

Taunton, Mass.—Geo. C. Morse, gen. man., Geo. F. Seibel, 
Taunton St. Ry Co. 

Terre Haute, Ind.—Ruseell B. Harrison, pres. Terre Haute 
St. Ry. Co. 

Toledo, O.—Charles I. Wight, sec Toledo Cons. St. Ry. Ca 

Toronto, Ont.—James Gunn, supt., J. M. Smith, comp. C. 
E. L. Porteous, Toronto St. Ry. Co.; Charles Morton. 
Toronto Suburban Ry. Co. 

Trenton, N. J.—Henry C. Moore, Trenton Pass. Ry. Co. 

Troy, N. ¥.—Charles H. Smith, supt., J. H. Jones, Troy 
City Ry. Co. 

Victoria, B. C.—George H. Penty, Victoria Elec. Ry. Co. 

Waterbury, Conn.—J. R. Smith, gen. man., A. M. Young. 
sec., Waterbury Traction Co. 

Wilkes-Barre, Pa.—Joln Graham, gen. man., J C Meixell. 
supt., Wilkes-Barre and Wyoming Valley Traction Co. 
Williamsport, Pa.—Ernest II. Davis, n mwan., J. W. 

Cochran, asst. gen. man., Williamsport Ry. Ca 

Wilwington, Del.—C. F. Hutchings, Wilmington City Ry. 

Co 


Worcester, Mass.—John N. Akarman, supt, C. I. West. 
Worcester Consolidated St. Ry. Co 
Washington, D. C.—A. N. Connette, Metropolitan Ry Co. 
Windsor, Ont.—M. Coventry, pres. Sandwich and Windaor 
st. Ry. Co. 
Representatives of Supply Houses. 


Allison, Giles G., St. Louis Register Co., St. Louisa. 

Atkinson, J. W., Forest City Elec. Co., Cleveland. 

Ackerman, P. C., American Electrical Works, New York. 

Auchinole, John, E. M. ‘Traction Co., Philadelphia. 

Robinson, Wm., Electric Truck Supply Co., Boston. 

Allyn, Charles B., Brooklyn Su ply Co., Brooklyn. 

Adams, Jr., IL C., Phillips Insulated Wire Co. 

Allen, W. B., Brownell Car Co., St. Louis. 

Allen, Rodney D., Smethurst & Allen, Philadelphia. 

Atkinson, F. W., Bell Telephone Co., Montreal. 

Baylis, R. V., Walker Mfg. Co., Cleveland. 

Bradley, Jno. S., New Haven Car Register Co., New Haven 

Billings, Wm. R., Taunton Locomotive Mfg. Co., Taunton, 
Mass. 

Brill, John A., J. G. Brill Co., Philadelphia. 

Bushe, J. F., Keller Printing Co., New York. 

Bruckman, S. E., St. Louis Elec. Eng. Co., St. Louis. 

Bailey, Geo. C., John A. Roebling's Sons Co., Trenton. N.J 

Brown, R. S., Westinghouse Elec. & Mfg. Co., Pittsburg 

Barnard, J. H., Telephone Signal Co., New Vork. 

Burnstine, Albert. Berlin Iron Bridge Co., East Berlin, Conn 

Beard, W. W., Lombard Hydraulic Brake. 

Boyd, F. C., New Haven Car Register Co., New Haven 

Baumgartner, N., Mass. Car Co., Boston. 

Beadle, Edw., Railway Register Mfg. Co., New York. 

Burns, Chas. F., Chas. F. Burns Co., Rochester, N. Y. 

Baker, Jr., C. O., National Elec. Light Assn.. New York 

Barrett, C. E., The Hale & Kilburn Mfg. Co., Philadelphia 

Bonner, W. T., Babeock & Wileox Co., New York. 

Harber, A. G., Valentine & Co., New York. 

Bigelow, H. T., Hale & Kilburn Co., Philadelphia. 

Coleman, Chas. E., Mica Insulator Co., New York. 

Christie, W. E., Ottawa Carbon Co., Ottawa, Ont. 
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Cooke, W.E., Peckham Motor Truck & Wheel Co., NewYork. 
Cooke, W. J., McGuire Mfg. Co., Chicago. 
Carter, G. M., Carter Brake Co., Chicago. 
(arter, Clarence W., Carter Brake Co., Chicago. 
Casper, W. P., Consolidated Car Heating Co., Albany. 
Cass, J. H., Asbestos Mfg. Co. 
Cicott, Frank X., Pettingill-Andrews Co., New York. 
Condit, Jr., S. B., Chase & Co. 
Chur, Walter, American Ry. Supply Co. 
Conklin, Franklin, Flood & Conklin Co. 
Collins, G. F., Valentine & Co., New York. 
Cockey, M. R., John A. Roebling’s Sons Co., New York. 
Cleveland, W. B., Forest City Electric Co., Cleveland. 
Crowley, H. J., General Electric Co, New Vork. 
Cooke, H. C., Cooke & Co., New York. 
Claflin, Jr., Geo. D., Am. Rail Joint & Mfg. Co. 
Curwen, Samuel M., J. G. Brill Co., Philadelphia. 
Conway, M. W., contractor, Brooklyn. 
C in, H. A., Westinghouse Elec. & Mfg. Co., Pittsburg. 
Collins, S. O., Stever Rail Joint Co., Cleveland. 
Dean, W. F., Canadian General Elec. Co., Montreal. 
Dinghan, Tandem Brake Co., Toronto. 
Donohue, T. E., Chicago. 
tt, Jr., H. M., Lombard Hydraulic Brake Co. 
Dean, D. B., Terre Haute Car M g. Co., Terre Haute. 
Dittrick, C., Dittrick Brake Co. 
De Witte, E. F., De Witte Engineering Co., Lansingburgh. 
Darling, Geo., Darling Brothers. 
Dutton, W. A., Dorner & Dutton Mfg. Co., Cleveland. 
Downs, Wim. Fuel Economizer Co., Matteawan, N. Y. 
Dick, H. C. ood & Conklin Co. 
De Ronde, Frank S., Standard Paint Co., New York. 
Donnville, A. E., St. Thos. Car Wheel Co., St. Thomas, Ont. 
Doyle, W. L., John A. Roebling's Sons Co., New York. 
Dolph, John C., Forest City Elec. Co., New York. 
Daniels, A. L., H. B. emp 0. 
Estes, S. E., H. W. Johns Mfg. Co., New York. 
Evans, H. C., The Johnson Ca, New York. 
Evans, E. O., The Johnson Co., New York. 
Evans, O. C., The Johnson Co., New York. 
Edwards, Albert, Edwards Car Fender Co., Brooklyn. 
Estep, F. A., R. D. Nuttal Co., Allegheny, Pa. 
Ellis, S. P. S., The Johnson Co., New York. 
Fields, Arthur W., Peckham Motor Truck & Wheel Co., 
New York. 
Feary, Thomas H., General Electric Co., Buffalo. 
Flanders, Chas. Y., Morris, Tasker & Co., Philadelphia. 
Fox, Thos., The Bushnell Co. 
Gray, Louisa A., Adams & Westlake Co., Chicago. 
Green, Frank J., Bushnell Car Co. 
Gillespie, H. F., Standard Paint Co., New York. 
Gorham, Richard H., steel rails, Boston. 
Gibson, R. B., Hunter Automatic Fender Co., Cincinnati. 
Glaayone, A. W., J. Morrison Brass Mfg. Co., Toronto. 
Graham, J. H., Graham Equipment Co. 
Green, Stanley, Fuel Economizer Co., Matteawan, N. Y. 
Gordon, J. R.. Westinghouse Elec. & Mfg. Co. 
Godfrey, J. W., India Rubber & Gutta Percha Insulating 
Co., New York. 
Gomer, W. E., Fuel Economizer Co., Mattea wan. N. Y. 
Harrin 
ting Co., New York. 
Heinrichs, Ernest H., Westinghouse Electric & Mfg. Co., 
Pittsburg. 
Hogan, John J., Hogan Boiler Co., Middletown, N. Y. 
Hensler, H., Electrical Engineering Co., St. Louis. 
Henry, Geo W., Cleveland. 
Hoffman, A. H., Falk Mfg. Co., Milwaukee. 
Holt, Pliny E., Carter Brake Co., yaa bara 
Hathaway, W. K., American Electrical Works, Providence. 
Harrison, H. H., General Ine. Are Lt. Co., New York. 
Hewitt, E. A., Bushnell Co. 
Harding, H. McL., Walker Mfg. Co., Cleveland. 
Hilton, Arthur, Mass. Car Co , Boston. 
Hart, J. F., McPherson Sand x Co. i 
Hansell, Wm. H., Chas. Scott Spring Co., Philadelphia. 
Hoadley, Geo. M., Bemis Car Box Co., Springfield, Mass. 
Hyde, Lewis C., Wason Car Mfg. Co., Springtield, Mass. 
Hurd, G. A., Crane Mfg. Co. 
Haycox, W. G., Fulton Truck & Foundry Co., Manafield, O. 
Hurley, Thos. A., Holmes, Booth & Haydens. 
Hedges, Percy, General Electric Co. 
Hanna, J. A., McGuire Mfg. Co., Chicago. 
Haskell, G. M., J. G. Brill Co., Philadelphia. 
Hatch, z. B., The Johns-Pratt Co., Hartford 
Hogan, W. F., H. W. Johns Mfg. Co., New York. 
Huntress, Frank C., Laconia Car Co., Laconia, N. H. 
Hueston, W. S., S. T. Baker & Co., New York. 
Hammer, Wm. J., consulting engineer, New York. 
Hogan, Wm. F., contractor, Brooklyn. 


Issertel, Henry G., H. W. Johns Co., New York. 
James, F. B., Adams & Westlake Co., e 

Johnston, II. C., Charles Scott Spring Co , Philadelphia. 
Jackson, E. C , Jackson & Sharpe Co., Wilmington, Del. 
King, C. K., Ohio Brass Co.. Mansfield, O. 

Knickerbocker, C. K., Griffin Wheel§Co., Chicago. 

Kent, Chas. W., Walker Mfg. Co., Cleveland. 

Kennedy, J. J., Sterling Supply Co., New Vork. 

Keres red A., Washburne & Moen Mfg. Co., Worcester, 


Kingston, Wm. W., The Johnson Co., Johnstown, Pa. 

Kaufman, A. C., Street Car Fender, Charleston, S. C. 

Kiasam, Geo., Carleton & Kissam, New York. 

Kimball, Fred M., General Electric (o, New York. 

Kirkhouse, B. G., Montreal Electric Co., Montreal. 

Lilley, L. G., Underwriters’ Assns., Cincinnati. 

Littlefield, N. S., The Johnson Co., Lorain, O, 

Loper, A. N., New Haven Car Register Co., New Haven. 

Liggett, Jno. C.. J. R. Sterling & Co., Toledo Car Co., Detroit. 

Lombard, N., Lombard Hydraulic Brake Co, 

Leyden, H. R., Royal Elec. Co., Montreal. 

Lex, P. A., A. Whitney & Son, Philadelphia. 

Luther, H. R., Barbour-Stockwell Co., Stockbridge, Mass. 

Long, E.G., Peckham Motor Truck & Wheel Co., New York. 

Luscomb, H. H., Johns-Pratt Co. 

Lawless, E. J., American Car Co., St. Lows. 

Leach, P. F., Bass Foundry & Machine Co., Fort Wayne, Ind. 

Lewars, Geo. H., Westinghouse Elec. & Mfg. Co. 

Lyons, B. B., Brussels Tapestry Co. , 
oElroy, James F., Consolidated Car Heating Co., Al- 
bany, N. Y. 

MacDuffie, R. L., Taunton Locomotive Mfg Co., Taunton, 
Mass. 

Meaker, J. W.. Meaker Register Mfg. Co., North Chicago. 

Morris, Elmer P., General Electric Co. 

Mason, W. R., Mason Electric Equipment Co., Chicago. 

MeCartney, J. L., Ohio Brass Co., Mansfield, O. 

Meiklehan, T. W. R., Barnard Electric Signal and Tele- 
phone Co. . 

Millen, G. 8, Sterling Supply and Mfg. Co , New York. 

Macpherson, Alex., Alpha Rubber Co., Montreal. 

Medbery, H. J., Fiberite Co., Mechanicsville, N. Y. 

McPherson, Henry, McPherson Sand Box Co. 

McDonnell, Alex., Babcock & Wilcox Co. 

Milbank, L. A., Holmes, Booth & Haydens. 

Magee, F. A., E. S. Greeley & Co., New York. 

Mebunde Jas. P., National Conduit Mfg. Co., New York. 


on, F. W., India Rubber & Gutta Percha Insula- — 
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McLaren, P. M., Abendroth & Root Mfg. Co., New York. 
Montgomery, H. M., Goubert Mfg. Co., New York. 
Morrell, Frank A., New Haven Car Register Co., New 
Haven. 
Meier, E. D, Heine Safety Boiler Co., St. Louis. 
Mayer, Charles J., R. D. Nuttal Co., Philadelphia. 
MeGhie, John, General Electric Co., New York. 
Morse, C. B., Jacobs Heater Co., Boston. 
Mead, Frank 8., E. F. Phillips Electric Works, Montreal. 
Menecly, George R., Meneely Bearing Co. 
McLaren, D. W., I. C. McLaren Belting Co., Montreal. 
Macdonald, Jr., A. Roy, mica dealer. ‘ 
Miller, J. D., Pierce & Miller Engineering Co., New York. 
Mercur, R. J., New York Cur Wheel Works, Buffalo. 
Nethercut, E. F., Paige Iron Works, i 
Newkirk, H. R., Hoe fgan, Moxham & Co., New York. 
Pugb, D. W., John Stephenson Co., New Vork. 
Pugh, John S., John Stephenson Co., New York. 
Paige, Alonzo W., Paige Iron Works, Chicago. 
Piper, Edward S., Noah L. Piper & Son, Toronto. 
Peavey, M. V., Adam Cook’s Sons, New York. 
Perry, Charles C., Theophile Euphrat, Darien, Conn. 
Powell, G. A., Packard Electric Co., St. Catharines, Ont. 
Pringle, H. E. T., Siemens & Halske Co., Chicago. 
Price, C. B., Pettingill-Andrews Co., Boston. 
Pratt, G. E., Jackson & Sharpe Co., Wilmington, Del. 
Prone George F., Sec. National Electric Light Assn., New 
ork. 
Perry, J. W., II. W. Johns Mfg. Co., New York. 
Pratt, Mason D., Pennsylvania Steel Co., Philadelphia. 
N Arthur S., Railway Specialties, St. Louis. 
Potter, W. B., General Electric Co., Schenectady. 
Ransom, Henry N., Consolidated Car Heating Co, Albany. 
Rugg, E. L., Benedict & Burnham Mfg. Co., New York. 
Ross, Edward L., Chapman Valve Mfg. Co., Indian 
Orchard, Masa. 
Russell. Harry H., E. T. Burrowes Co., Portland, Me. 
Russell, F. D., Rochester Car Wheel Works, Rochester. 
Reynolds, A. T., Taylor Electric Truck Co., Troy, N. Y. 
Rardall, F. C., J. G. Brill Co., Philadelphia. 
Robinson, John C., Wm. Wharton, Jr., & Co, Philadelphia. 
Record, E. A., Vacuum Oil Co., Boston. 
Robinson, E. P., Laclede Car Co., St. Louia. 
Helene Hi. T., Safety Insulated Wire and Cable Co., New 
york. 
MuE Tord J. A., Westinghouse Elec. & Mfg. Co., Pitts- 
urg. : 
Rosenthal, George D., General Electric Co., St. Louis. 
Rose, R. M., New York Fare Register Co., New York. 
Rhotehamel, J. H., Columbia Incandescent Lamp Co., 
St. Louis. 
Roach M.C, G. E. P. A., N. X. C. & H. R. R.R. Co., New 
ork. 
Range, J. W., Consolidated Car Fender Co., Providence. 
Starr, D. A., Dorner & Dutton Co., Cleveland. 
Shain wald, J. C., Standard Paint Co., Chicago. 
Sieber, Chas. J., Allentown. 
Sylvester, John E., Somerville Spike Works Co. 
Stewart, B. F., Westinghouse Electric & . fg. Co. 
Sclater, William ,cKeasby & A attison Co. 
Speer, J. S., Partridge Carbon Co., Sandusky, O. 
Scott, Jr., Charles, Charles Scott Spring Co. 

St. John, William, Safety Car Heating and Lighting Co., 
New York. l 
Sehmid, Albert, Westinghouse Elec, & Mfg. Co., Pittsburg. 

Saltonstall, Philip L., General Electric Co. 

Shepardson, P. A. 0., New England Engineering Co. 

Sharp, Edward P., R. D. Nuttal Co. 

Schieren, Jr., Chas. A., Chas. A. Schieren & Co., New York. 

scarritt, Sanford G., Scarritt Furniture Co., St. Louis. 

Scheffler, Fred'k A., Stirling Co., New York. 

Silver, Wm. S., Wm. S. Silver & Co., New York. 

Sweet, D. C., Sweet Bronze Sand Box. 

Swain, H. S., Hazleton Boiler Co., New York. 

Sperry, Elmer A., Sperry Ry. Co., Cleveland. 

Slack, W. G., Bell Telephone Co., Montreal. 

Sanderson, E. A., Westinghouse Electric & Mfg. Co. 

Stanley, E. A., Canadian General Electric Co. 

Strieby, F. H., General Electric Co. 

Traxler, Chas., Ohio Brass Co., Mansfield. 

Tolles, C. L., Jewell Belting Co., Hartford, Conn. 

Taylor, John, Taylor Electric Co., Troy, N. Y. 

Taylor, John, U.S. Projectile Co., Brooklyn. 

Trible, Walter P., R. D. Nutta! Co., Allegheny, Pa. 

Turner, Wm. S., Woodbridge & Turner Co., New York. 

Thomson, Fred., electrical engineer, Montreal. 

Thayer, Frank A., Goubert Mfg. Co., New York. 

Trawick, S. W., General Electric Co., Atlanta. : 

Van Dorn, W. S., Fitzgerald-Van Dorn Co., Lincoln, Neb. 

Vosburgh, A.C., New Process Raw Hide Co , Syracuse, N.Y. 

Vos, Wm., Barney & Smith Co., Dayton, O. 

Vansant, II. C., Morris, Tasker & Co., Philadelphia. 

Wyman, Edward B., Tandem Brake Co., Montreal. 

Woodward, J. II., Benedict & Burnham Mfg. Co. 

Wendell, Jr., Jacob, Taunton Locomotive Mfg. Co., Taun- 
ton, Mass. 

Wurster. E. A., Falk Manufacturing Co., Milwaukee. 

Wise, Clift, Chicngo. 

Weherns, George A., Railway Joint Mfg. Co., New York. 

Walter, Franklin, F. Walter & Son. 

8 Aa George S., Radger Mfg. Co. and Chicago Insulated 

Vire Co. 

Winters, D. L., Winters Automatic Brake Co. 

Wattles, James F., Rand Avery Supply Co., Boston. 

Wightman, George H., The Cameyer Steel Co. 

Watts, Edward T., Philade phia Electric Equipment Co. 

Whitmore, C. E., W hitmore-Denn M fy. Co. 

Washburne , Wm. A, Cambria Tron Co., Philadelphia. 

Wightman, II. J, II. J. Wightman & Co., Scranton, Pa. 

Webb, H. E., Solar Carbon & Mfg. Co., Pittsburg. 

Wilkinson, E. T., Kensington Electric Co., Philadelphia. 

Wessels, E. J., Standard Air Brake Co., New York. 

Wood, Chas. N., R. D. Nuttal Co., Boston. 

Woodbridge, J. Lester, Woodbridge & Turner Engineer- 
ing Co. 

Wiley, G. L., Standard Underground Cable Co. 

Wheeler, Jr., Albert, Love Electric Traction Co, New York. 

Wardwe l. Fred. S.. Wardwell Brothers. 

Wood, W. C., Brooklyn, N. Y. 

Wylie, W. W., Ottawa. 

Yates, E. A., The Trendley Brake. 

Yardley, John II., Philadelphia Car Wheel Co, 


Press Representatives. 


Edward Caldwell, Edward E. Higgins, C. B. Fairchild, W. 
II. Taylor, W. E. Partridge, Street Railway Journal, New 
York. 

H. M. Davis, Electric Power, New York. 

W. J. Johnston, Wm. Taylor, J. W. Dickerson, Cecil P. 
Poole, George T. Hanchett, Electric Railway Gazette, New 
York. 

Fred De Land, Electrical Engineering, Chicago. 

H. II. Windsor, H. I. Kenfleld, F. S. Kenfleld, James Boyd, 
Street Railway Review, Chicago. 

John B. Bennett, Street Railway Journal, Chicago. 

H. G. Tuckerman, Boston Electrical Reriew. 

E. B. Biggar, Canadian Engineer. Montreal. 
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. E. Greene, ELECTRICITY, New York. 
T. E. Crossman, sten pher, New York. 
W. C. Beard, The Car, New York. 

. T. Hunt, Thos. R. Taltavall, Electrical Age, New Vork. 
T. C. Martin, A. C. Shaw, Electrical Engineer, New Vork. 
W. Forman Collins, W. F. Osborne, Western Electrician, 

Chicago. 
E. A. Simmons, Railroad Gazette, New York. 

Charles W. Price, Electrical Review, New York. 

R. W. Ryan, senoetaphit, New York. 

E. W. Wood, Electrical Industries, Chicago, 

E. Myerson, stenographer, New York. 


THE THOMSON-HOUSTON REGULATOR 
PATENT. 


A Statement of the Case. 


The final decision of the United States Circuit 
Court of Appeals for the Seventh Circuit, in the suit 
of the Thomson-Houston Electric Company vs. the 
Western Electric Company and Enos M. Barton, con- 
cludes one of the most important patent causes relat- 
ing to electrical inventions. ce 

In 1879 Elihu Thomson and Edwin J. Houston 
applied for a patent upon an automatic adjuster for 
commutator brushes of magneto-electric machines. 
In this patent the applicants described and claimed 
a device for automatically adjusting the brushes ` 
upon the commutators of dynamo-electric machines, 
“whereby an automatic adaptation to variations of 
circuit resistance is secured.” This device consisted 
of a relay adapted to bring into service a motor 
which shifted the brushes upon the commutator. 
The relay received its current from an accessory 
brush placed in advance of the main brush upon the 
commutator of the dynamo-electric machine. 

The patentees of this first patent, which was 
issued as No. 223,659, July 20, 1880, both of them, 
testified that up to the time of the taking out of this 
patent they had not made the invention of current 
regulation and did not appreciate that the brushes 
upon the commutator of a dynamo-electric machine 
could be shifted so as to keep the current constant. 
Whether this is so or not, the fact remains that it 
was known to electrical engineers of that date that 
shifting the brushes upon the conimutator of a dy- 
namo-electric machine could be so performed as to 
keep the current flowing in the cirenit constant, not- 
withstanding the variations of the resistance in the 
circuit. Weston testified that he had manually 
shifted the brushes for this purpose from 1876. . 

It was not long after the issue of this patent, No. 
223,659, that Thomson and Houston discovered their 
failure to cover the device broadly for automatic cur- 
rent regulation. A second application upon substan- 
tially the same apparatus was therefore filed, and this 
patent, called generally the second patent,” had 
broad claims upon automatic brush-shifting current 
regulation. It was this second patent, No. 238,315, 
upon which suit was brought against the Citizens’ 
Electric Light Company of Boston, users of Wood. 
arc-lighting apparatus. A decision was secured in 
this suit in August, 1888, sustaining the validity of 
patent 238,315, and finding the defendants, users of 
the Wood regulator, to be infringers, Suit was sub- 
requently begun against the Western Electric Com- 
pany in the United States Circuit Court for the North- 
ern District of Illinois, and after years had been 
spent in collecting evidence, the case came to hear- 
ing in June, 1894, before Judge Grosseup, who ren- 
dered an opinion adverse to the patent early in the 
present year. From this decision of Judge Grosscup 
the Thomson-Houston Electric Company appealed to 
the Circuit Court of Appeals. The case was elabor- 
ately argued in June of the present year. and the 
Circuit Court of Appeals has just handed down its 
opinion, affirming the decision of Judge Groescup. 
The statement of facts occupies some forty large 
pages of the opinion of the Court of Appeals and 
comprises voluminous extracts from the testimony of 
Mr. Charles E. Scribner, the main witness for the 
Western Electric Company and one whom the Court. 
of Appeals describes as an expert of conceded intelli- 
gence, skill and accuracy. 

In addition to the defence which was most strongly 
urged, namely, that of the first Thomson-Houston 
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patent, No. 223,659, which showed substantially the 
same device as that of the later patent, No. 238,315, 
- upon which suit was brought, the invention of Maxim 
of an automatic current regulator for dynamo-electric 
machines which was applied to separately excited 
dynamos running incandescent lamps in multiple 
arc, was urged as an anticipation of the patent in 
suit, and it will be observed from the opinion of the 
court that this defence also was considered to be ade- 
quate to defeat the broad claim of Thomson and 
Houston for automatic brush-shifting current-regula- 
tion. l 

The Western Electric Company, who defended this 
case at the expenditure of much time and money, is 
to be commended for its pluck and intelligence. At 
the beginning of this litigation, after the decision by 
Judge Colt sustaining the patent, the outlook for a 
succesful defence was fuliginous in the extreme. 
The competitors of the Thomson-Houston Electric 


Company, some of whom were courageous in under- 
taking patent litigation, almost unanimously pre- 
ferred to surrender and sell out to the Thomson- 
Houston Electric Company, or to go out of the elec- 
tric lighting business, rather than undertake the de- 
fence of this suit. The Western Electric Company 
in conducting this defence, therefore, had to contend 
not only with the prior decision in favor of the 
patent, but also with the almost universal acquies- 
cence of the public in the claims of this patent, which 
claims have now been authoritatively found to be, as 
the Western Electric Company all along was con- 
vinced, unjust and inequitable. 


American Institute of Electrical Engineers. 
The 100th meeting of the Institute will be held on 
Wednesday, October 23, 8 P. M., at 12 West 31st 


street, New York City, having been postponed from 
October 16 by direction of the president. 

A paper will be presented by Mr. Hermann 
Lemp, Jr., of Lynn, Mas., on the Local Anneal- 
ing of Hard Faced Armor Plates. 

A paper will also be presented by Professor W. M. 
Stine, of Chicago, on The Rating and Behavior of 
Fuse Wires.” 

A meeting of Western members will be held the 
same evening, Wednesday, October 23, 8 P. M., in 
the rooms of the Western Society of Engineers, 1737 
Monadnock Building, Chicago. 

Applications have been received from the follow- 
ing candidates for associate membership and will be 
acted upon by council at its meeting November 20, 
1895: Ellicott Maccoun, Munhall, Pa.; Alfred K. 
Warren, New York City; Paul G. Burton, New 
York City; Eugene Friedlaender, Duquesne, Pa.; 
Chas. L. Brown, Chicago, III.; Erich Rathenau; 
Berlin, Germany; Eskill Berg, Schenectady, N. Y.; 
Henry Storrs Webb, South Bethlehem, Pa.; Clarence 
P. Gott. New York City; Fred’k Wm. Phisterer, 
Ithaca, N. Y.; Nevil Monroe Hopkins. hig te Se 
D. C.; Wm. D. Ball, Chicago, Ill.; Clinton C. Burr, 
Pittsburg, Pa. 

Should a member object to the election of any of 
the above candidates, he should notify the secretary 
to that effect prior to November 20. 

The council will hold its regular monthly meeting 
in the rooms of the Institute, 26 Cortlandt street, 
Wednesday, October 23, 4 P. M. 


The Welsbach Burner. 


Some months ago ELECTRICITY took up the ques- 
tion of the Welsbach burners as competitors with 
electricity, and showed that for most purposes the 
much-vaunted burners had defects that would, in the 
long run, cause them to be laid aside. One of the 
most striking instances of this was shown in the 
case of the public schools at Vienna, where at first 
they were received with delight, but after trial were 
ordered out. That seems to be the general experi- 
ence, and we notice place after place in San Fran- 
cisco where one month you will see the sickly green 
rays of the Welsbach and a few months later they 
are gone. The Electrical Engineer in a recent num- 
ber appears however to be somewhat muddled over 
the subject. It prints à lot of one-sided statements 
from Progressive Age, a gas organ, in which great 
claims are made for the Welsbach especially for use 
in stores. The Engineer then says: ‘What have 
electric light men tosay to this? Our own comment 
on the situation appears on page 257.“ 

All the Engineer says on page 257 in to the effect 
that the Welsbach burners will probably not prove 
mitable for street lighting. We would advise the 
Engineer either to investigate the matter a little. or 
to read up the back files of its contemporary, ELEC- 
(Tricity, before it throws up its hands in this style. 
>+Pacific Electrician. 8 
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A NEW BATTERY ELEMENT.“ 


NOTE BY M. MORISOT, PRESENTED BY M. LIPPMAN. 


I have the honor to introduce to the notice of the 
Academy a new hattery element, which seems to me 
an important one on account of its electromotive 
force, which is greater than that of the usual couples, 
and also its current, which is practically constant. 

This element is composed in the following manner : 

1. The positive pole is a plate of retort carbon, im- 
mersed in the outer vessel in the depolarizing liquid. 
This is composed of one part of sulphuric acid, mixed 
with three parts of water, previously saturated when 
cold with bichromate of potash. Some crystals of 
this salt are held suspended in the upper part of the 
liquid in a short funnel. 

2. A porous cell, immersed in the depolarized 
liquid, contains a weak solution of caustic soda (den- 
sity = about 1.05). 

3. The plate of amalgamated zinc, which is the 
negative pole, is immersed, within a second porous 
cell placed inside the first one in a concentrated solu- 
tion of caustic soda (density = about 1.25). This 
latter solution, suggested by M. Reynier in 1880, for 
the Daniell battery, raises the electromotive force of 
the same from 1.1 volts to about 1.6 volts. 

The electromotive force of this element is 2.5 volts 
at the beginning ; it afterwards keeps above 2.4 volts 
during at least 10 hours of uninterrupted action. 

The internal resistance is about .8 ohm ; it varies, 
moreover, with the thickness and the structure of the 
porous cells. 

In the experiments that I made, the quantities em- 
ployed were : 

For the depolarizing liquid, 600 cubic centimeters. 

For the diluted solution of soda, 130 cubic centi- 
meters. 

For the concentrated solution, 110 cubic centimeters. 

Under these conditions the current was maintained 
very near the following values : 

For a resistance of 5 ohms interposed .423 ampere. 

66 il 10 1 0 tá 22 10 

It therefore remained practically constant in both 
cages, notwithstanding the difference in the output. 
If the circuit is closed immediately after the setting 
up of the element, the resistance is at first greater, 
and consequently the current is less. The regular 
rate of working is established nearly an hour later, 
when the porous pots are sufficiently soaked. We 
obtain the definite rate of working at once if we do 
not close the circuit until after the soaking is com- 
plete. 

It is the substitution of the alkaline solution for 
the acidulated water containing the zinc in the Pog- 
gendorff battery that raises the electromotive force 
from 2.1 to 2.5 volts. In fact the same substitution 
made in the Bunsen battery gives 2.25 volts instead 
of 1.85 volts, i.e., the same increase, viz., .4 of a volt. 

But if we confine ourselves to this change only, the 
alvantage soon becomes deceptive, on account of the 
rapid increase of the resistance. The soda changes 
into neutral chromate, and we find on the zine and 
round it an abundant deposit of hydrate of oxide of 
These actions, due to the modification of the 
liquids by one another through the pores of the po- 
rous pot, are considerably reduced, and their effect 
weakened by the interposition of the alkaline liquid 
contained between the two porous cells. This addi- 
tion does not greatly increase the resistance, and it 
has the advantage of ensuring an almost absolute 
constancy, especially if we partly renew the weak 
solution of soda from time totime. This renewal is, 
moreover. necessary, as the level is soon seen to fall 
between the two porous cells. A good result is ob- 
tained by drawing off through a tube, about every 
three hours, a little of this intervening liquid which 
has become colored, and restoring the level by means 
of fresh weak soda ; I used 40 cubic centimeters for 
each renewal. 

The employment of potash instead of soda offers 
no advantage, any more than the employment of 
bichromate of soda instead of bichromate of potash 
in the depolarizing liquid. 

I found that the zine is much less attacked than in 
the Poggendorff element, and all those in which the 
metal is immersed in acidulated water. In this case 
the consumption of zinc is partly replaced by the 
consumption of soda. If there was an equal con- 
sumption of zinc, we should have an electromotive 
force of 3.1 volts ; in fact, a normal couple, the zinc 
of which is replaced by a carbon, and in which the 
liquids act alone, gives 1 volt at the commencement. 

After 10 hours of continuous action, we find the 
zine covered with a gray crust. We can restore its 
polish aud its original qualities by withdrawing it 
from the battery and immersing it, for a few mo- 
ments only, in some acidulated water, which quickly 
dissolves this crust. The reconstituted element, even 
if the liquids are not changed or partially renewed’ 
then resumes its action almost as at the commence” 
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ment. We see that in this way the liquids could be 
used again for some time. 

Lastly, I noticed that if the battery is to work for 
two or three hours only, for demonstration experi- 
ments, for instance, we can dispense with the amal- 
gamation of the zinc. 


PROF. PUPIN’S ASSOCIATION PAPERS. 


The Most General Relation Between Electrio and 
Magnetic Force and Their Respective Displace- 
ments.* 


The author states the fundamental relations and 
hypotheses of Maxwell’s Electromagnetic Theory. 
He points out the failure of the theory to explain 
dispersion and absorption of light and the rotation 
of the plane of polarization. He next points out 
that in all successful attempts so far to bring these 
phenomena within the scope of the electromagnetic 
theory, Maxwell’s fundamental relation between 
electric and magnetic force and their respective dis- 
placements is abandoned, and in its place hypotheti- 
cal relations are assumed, which are justified by the 
circumstance only that they lead to results which are 
in agreement with experiments. The author shows 
then that the relation between the electric and the 
magnetic force and their respective displacements, 
which Maxwell employed in his theory, is not the 
only permissible one. 

In fact, the relation employed by Maxwell isa 
statical one, and is, therefore, a limited case of a more 
general one which may be called the kinetic relation. 
which the author obtains by considering the electro- 
magnetic field in which the forces are varying in any 
continuous manner whatever. 

This kinetic relation may be expressed as follows: 
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In this formula X, Y, 7 are components of the 
electricor of magnetic force at any point. 

f, 9, h are the components of the electric or of mag- 
netic displacement at any point. 

dr is an infinitely smali element of volume of the 
field. 

t is an infinitely small element of time. 

The integration should extend over the whole elee- 
tromagnetic field and from the moment of starting 
the field up to the time ¢ when the field becomes 
constant. 

The author shows that this kinetic relation contains 
Maxwell’s relation as a special case and that it also 
contains those relations between the electric and the 
magnetic force and their respective displacements 
which were hypothetically assumed in all succesful 
attempts to explain, by the electromagnetic theory 
the phenomena of dispersion and absorption of light, 
and the rotation of the plane of polarization. 


Flow of Alternating Current in an Electrical Cable.“ 


The author discusses the problem in its most gen- 
eral aspect, showing how transmitting or receiving 
apparatus atany point of the cable should be taken 
account of by the theory. The application of Ia 
grange’s generalized equations of motion to this 
problem is pointed out. , 

The theory of transmission of telephonic currents 
over long lines is then discussed asa special case, and 
it is shown that the initial value of the current at the 
sending end depends on the electromagnetic constants 
of the transmitter and is practically independent of 
the electromagnetic constants of the line. The wave 
length and the attenuation of the waves, on the other 
hand, depend entirely on the electromagnetic con- 
stants of the line. 

Experiments with an artificial cable are then de 
scribed and the experimental results compared with 
the theory showing the agreement between the two. 

Several conclusions bearing on long-distance trans- 
mission of power, long-distance telephony and sub- 
marine telegraphy; the bearing of magnetic hyster- 
esis on the attenuation of: waves along cables contain- 
ing iron wire is finally considered in the discussion of 
artificially loaded cables. 


Married. 


Mr. C. F. Scott, of the Westinghouse Electric and 
Manufacturing Company, Pittsburg, Pa., was married 
on Tuesday, 15th inst., to Miss Clarke, of Columbus 
©. ELECTRICITY extends hearty congratulations to 
Mr. and Mrs. Scott, and wishes them a happy and 
prosperous career. 


Abstracts of papers read by M. I. Pupin, Adjunct Prote 
sor in Mechanics, Columbia Coige New York, at tbe 
meeting of the American Association for the Advance 
ment of Science, Springfield, Mass. 
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GENERAL NEWS. 


What is Going on in the Electrical World. 


Springfield, 0.—The city clerk has been instructed to 
advertise for bids for 150 are lights of 2,000 C. P. each, 
for city lighting. 


Titusville, Pa.—Leading citizens of this city have 
petitioned the councils urging the building of an elec- 
tric street railway. 


Grand Rapids, Mioh.—A movement has been started 
here fur an electric line to connect this city with Rock- 
ford. Itis regarded as a feasible scheme. 


Fergus Falls, Minn.—Burns & Howard, of Minne- 
apolis, have been awarded the contract for the new mu- 
nicipal eleetric light plant; price, $12,900. 


San Francisco, Cal.—The Sutro Electric Railway, 
which is the third line running to the ocean beach, is 
completed and cars will begin running at once. 


Kalamazoo, Mich.—H. C. Hoagland, of Elmira, N.Y., 
has been appointed superintendent of the municipal 
lighting plant and much is hoped from his management. 


Morgantown, N. C.—The plant and franchises of the 
Morgantown Electric Light and Power Company have 
been sold to Geo. O. Baker and W. G. Baker of New 
York. 


Pittston, Pa.—The charter of the Pittston, Jenkins 
and Avoca Street Railway Company has been filed and 
it is proposed to construct an electric road from Moosic 
to Pittston. 


Riverside, Ill.—The trustees of this village have 
granted a franchise to the Suburban Electric Railway 
Company, of which D. B. Lyman, of La Grange, is 
president. 


South Orange, N. J.— The South Orange and Maple- 
wood electric railway is completed and in operation. On 
the trial trip a speed of thirty-nine miles an hour was 
attained. 


Waverly, Ia.—J. N. Bowman, president of the First 
National Bank, is interested in the company to be in- 
corporated to construct an electric road between Cedar 
Falls and Waverly. 


Hempstead, N. Y.—The Hempstead Gas Light Com- 
pany has been awarded the contract for lighting the 
village with seventy 800 C. P. arc lights, the contract to 
begin January 1 next. 


New Haven, Conn.—Vice-president Hall of the Con- 
solidated road has stated that the Stamford and New 
Canaan branch, about eight miles in length, will be 
equipped with electricity. 


Bath, N. Y.—There is talk of an electric road from 
this village to conneet with the Troy and Sand Lake 
road at Wynantskill. A direct route would make the 
distance less than five miles. 


Madison, Ind.—The council has passed a resolution 
instructing the committee on light to advertise for light- 
ing the city with electricity for a term of fifteen years at 
a specified price per lamp per year. 


New Philadelphia, Ohio.— The commissioners of 
Tuscarawas County have advertised for proposals for 
the franchise for the construction of an electric railway 
between New Philadelphia and the twin cities. 


North Tonawanda, N. Y.—Frank W. Hawley is here 
frequently nowadays looking over the work of con- 
structing the lines for the canal trolley test, which he 
asserts will take place within the next two weeks. 


Oswego, N. Y.—The directors and stockholders of the 
Oswego Street Railway have decided to increase their 
capital stock from $75,000 to $200,000. The object of the 
increase is to enable the road to issue $75,000 more bonds, 


West Chester, Pa.—A meeting of the capitalists in- 
terested in the construction of an electric railway from 
West Chester to Quarryville, Lancaster County, will 
shortly be held and the company will be formally or- 
ganized. 


Meadville, Pa.—The electric street railway bill, mak- 
ing the franchise good for thirty-five years and requir- 
ing three per cent of gross receipts after ten years, has 
passed the councils. Two companies are after the fran- 
chise. 


Norwalk, 0.—H. K. Beck of Norwalk and J. W. 
Stoakes of Milan have been elected directors of the San- 
dusky, Milan and Norwalk Railway to fill the vacancies 
caused by the resignations of W. H. Price and C. H. 
Stewart. 


Amsterdam, N. Y.—It is understood that the Amster- 
dam electric street railroad has been sold to the Amster- 
dam, Johnstown and Gloversville Railroad Company, 
but the purchasers will not take possession of the plant 
until spring. 


Knoxville, Tenn.-—-Chairman Reps Jones of the 
board of public works bas signed the contract with the 
Knoxville Electric Light Company for lighting the city. 
The company will put in $30,000 worth of improvements 
and begin work at once. 


Homestead, Pa.—The (Carnegie Steel Company has 
bought the electric light plant on Ninth avenue. The 
plant was owned by the Edison General Electric Com- 

ny. The Carnegie company will operate it and fur- 
nish light to the borough. 


Richfield Springs, N. Y.—At the recent corporation 
election held here, the candidates favoring the introduc- 


tion of an electric railway were elected by an over- 
whelming majority. The old officials were opposed to 
the admission of an electric road into the town. 


Summit, N. J.—The newly elected officers of the 
Mountain Electric Light Company are: President, 
John N. May; treasurer, William Halls, Jr.; secretary 
and general manager, C. P. Bassett; executive commit- 
tee: Norman Schultz, John May and C. P. Bassett. 


Hackensack, N. J.—The commissioners have been au- 
thorized by the council to advertise for bids for lighting 
the town with electricity or gas for terms of one and 
three years, the electric light bids to be for incandescent 
5 arc lights. The present contract expires in Novem- 

T. 


Weldon, N. C.—The citizens of Ringwood are making 
an effort to build a trolley line from that point to Little- 
ton, via Brinkleyville, Medoc and Panacea Springs. The 
road would pass right through the tobacco belt, and the 
hauling of tobacco, cotton and wine from Medoc would 
give ita big business. 


New Berlin, Conn.—The power house of the Electric 
Light Company was totally destroyed by fire on the 8th 
inst. The loss was estimated at about $15,000, as none 
of the dynamos or other machinery could be saved. The 
plant was a comparatively new one, having been in 


operation but two or three years. 


Painesville, 0.—The commissioners have granted a 
franchise to the Cleveland, Painesville & Eastern Street 
Railroad Company over county highways from the west 
line of Lake county to the west line of Painesville vil- 
lage. The road must be completed and operated by 
electricity within one year. 


Little Falls, N. ¥Y.—The council has granted a fran- 
chise to the Little Falls Electric Street Railroad Com- 
pany to run an electric railroad through the principal 
streets of this city. President Tyler of the company in- 
tends to apply fer a franchise to enter Richfield Springs, 
and if it is granted will extend the road to that village. 


Corry, Pa.—The Corry Electric Street Railway has 
been organized with the following officers: President, 
R. N. Seaver ; secretary, C. P. Rogers, Jr.; treasurer, D. 
L. Bracken ; directors, R. N. Seaver, R. P. Dawson, D. 
L. Bracken, T. A. Edwards, H. L. Gordon, Frank u- 
rie and F. A. Beebe. The company is capitalized at 
$18,000. 


Allegan, Mich.—F. A. Makin, the promoter and gen- 
eral manager of the Saugatuck, Holland and Southeast- 
ern Electric Railway, says the line will surely be built. 
The contract for the mils has already been let to the 
Illinois Steel Company of Chicago. E. J. Harrington is 
president of the road, but the capitalists who are to put 
their money into the scheme are not known. 


Edgartown, Mass.—A committee of citizens has issued 
a circular stating that for an outlay of $5,000 the elec- 
tric street railway can be extended from Cottage City to 
Edgartown. Stock subscriptions from permanent and 
summer residents to assist in securing the proposed ex- 
tension are solicited. The committee consists of Ed- 
ward W. Chadwick, Joseph W. Donaldson and Charles 
W. Marchant. 


Easton, Pa.—The Easton Power Company has been 
granted a franchise by the South Easton council to es- 
tablish an electric lighting plant in that town. It is the 
intention of the company to erect works for the manu- 
facture of dynamos, motors, rheostats and all other 
kinds of electrical instruments. They propose to fur- 
nish light for the borough, stores, private residences, 
ete., in connection with the manufacturing plant. The 
company’s superintendents are Lewis F. Johnson and 
Walter Slacke. 


Paterson, N. J.—The stockholders of the New Jersey 
Eleetric Railway have elected the following directors: 
Thomas D. Jordan, James A. Morrisse, Francis C. Van 
Dyk, Charles Currie, John L. Heins, William H. Mc- 
Intyre and George V. Turner. John L. Heins, who is 
also superintendent of the Brooklyn City and Newtown 
Railroad Company, has been elected president. Mr. 
Heins is regarded as one of the most capable railroad 
men in Brooklyn. 


Hagerstown, Md.—The city council has granted a 
franchise to the Hagerstown and Potomac Electric Rail- 
way Company to build a street railway in Hagerstown 
and extensions to Williamsport, Funkstown. and Leiters- 
burg, Md., and Waynesboro and Pen-Mar, Pa. The 
road will be built by Pennsylvania capitalists. John W. 
Bears, Harrisburg; Judge William Grier, New Bloom- 
field. and Frederick L. Snyder, Altoona, will be three 
of the seven Incorporators. 


Middletown, Conn.—The Schuyler Electric Factory 
was sold by public auction on the 15th inst. to the Gen- 
eral Electric Company for $73,000, and all patents and 
patents applied for belonging to the Schuyler Company 
were sold to the General Electric for $40,000. They also 
bought the balance of the machinery not ineluded in 
the first two lots for $8,250. President Boyd says he 
will try to lease the Schuyler plant from the General 
Electric Company. 

Sioux City, Iowa.—The arrangements for the consoli- 
dation of the Sioux City Cable Railroad, the Sioux City 
and Leeds Electric Railway, the Sioux City Elevated 
Railway and the City and Suburban Railway companies 
and their sale toa New York syndicate have been com- 
pleted. The roads will be merged into one system and 
connected with the South Sioux City Electric Railway, 
which will cross the new Pacific Short Line bridge and 
extend several miles into Nebraska. 


East Pittsburg, Pa.—The Westinghouse Electric and 
Manufacturing Company have begun the erection of a 


foundry and machine shop as additions to their already 
immense plant here. The new departments, which will 
employ 300 additional workmen, are to be completed by 
January.—The entire board of directors of the Pennsyl- 
vania Railroad Company made a careful inspection of 
the Westinghouse Electric and Manufacturing Com- 
panye Works and railway apparatus at East Pittsburg 
ast week. 


Langhorne, Pa.—A new company, to be known as the 
Langhorne, Bristol and Newtown Trolley Company, has 
recently been formed here and has obtained its charter. 
Work on the road will begin at once on that portion 
lying within this town and in the spring the line will 
be continued to Bristol. At the latter place the line will 
connect with the proposed Philadelphia and New York 
trolley line. In time the route will no doubt be ex- 
tended in the other direction as far as Doylestown. 


Boston, Mass.—The ‘‘Herald’’ says: There is 
every prospect of great additions to the mileage of elec- 
tric street railways around Salem and vicinity. The 
Lynn and Boston Company has fully determined to 
equip and run the Old Salem and Danvers road with 
electricity, and also to extend its electric power from 
Gloucester crossing in Beverly to Wenham. It is 
thought that this latter work will be begun at once and 
prosecuted so that electrics will be running this winter. 
This is believed to mean the extension from Wenham- ° 
Hamilton to Ipswich in the spring.” 


Philadelphia.—President J. Lowber Welsh has an- 
nounced the names of the executive committee which is 
practically to have managerial control of the 400 miles 
or more comprising the consolidated street railway sys- 
tem in this city. The committee are George D. Widener 
and Thomas Dolan, of the Philadelphia Traction Com- 
pany; J. J. Sullivan and Alfred Smith, of the Electric 
Traction, and Caleb F. Fox and W. H. Shelmerdine, of 
the People’s Traction. President Welsh, as ex-officio 
member, will be the chairman of the committee. The 
latter will direct all the working movements of the sys- 
tem, will revise the service, suggesting improvements 
and economies. 


St. Louis.—J. D. Houseman, the projector of the 
Houseman Air Line, otherwise known as the Baumhoff 
electric line, to Meramac Highlands, now announces 
that he will build another and longer road in St. Louis 
County. This will be a branch of the air line and will 
start from the power house at Brentwood. It will go 
westward over a private right of way between the Man- 
chester and Clayton roads, past Mentor, Rock Hill, Des 
Peres, Manchester, Baldwin, Ellesville, Melrose and 
other important points to Pacific, Mo., a distance of 
nearly 40 miles. Mr. Houseman has decided to gener- 
ate the necessary electricity from a water supply on the 
banks of the Meramac, just west of Pacific. 


Kansas City, Kan.—The Argentine Water and Elec- 
tric Light Works have been sold here under a decree of 
the United States Circuit Court, to satisfy a judgment in 
favor of the Farmers’ Loan and Trust Company of New 
York. The property was bid in for the bondholders’ 
committee, composed of Theodore C. Woodbury of Port- 
land, Me., Julius Hammerslaugh of New York city, and 
Robert MeLay, president of the Knickerbocker Trust 
Company of New York. The price paid was $40,000; 
the judgment was for $150,000 and interest. The opera- 
tion of the works will continue under the direction of 
the reorganization committee. 


Hartford, Conn.—President Clark of the New York, 
New Haven & Hartford Railroad, in his annual report, 
referring to the change from steam to electricity on the 
Nantasket Beach Railroad, says: The experiment has 
demonstrated that power generated in a stationary plant 
and transmitted by electrical agency can be successfully 
used in the operation of a standard railroad. The cur- 
rent expenses for fuel indicate that this result is economi- 
cally obtained. Power thus transmitted is capable of 
indefinite subdivision, and is therefore most available 
for frequent car service. The commercial result depends 
only on the durability of electrical equipment. It is 
probable that electricity will be promptly adopted by the 
company at other points. ” 


Baltimore, Md.—It is stated that a franchise will be 
soon applied for to build an electric street railway over 
a number of streets which were included in the“ Ram's 
Horn” franchise. The Central Railway Company, of 
which George Blakistone is president, is alleged to be an 
applicant for the franchise.—Mr. Clemens Hershel is ex- 
amining the plans of the Susquehanna River Electric 
Company for the hydraulic work of the proposed gen- 
erating plant at Conowingo on the Susquehanna River, 
and will puss upon themas soon as possible. It is fully 
expected that the construction of the plant will be com- 
menced before the close of the present year. About 40,- 
000 horse-power is the amount of power attainable, and 
it is proposed to transmit this by means of electricity to 
Baltimore and other places. 


Asbury Park, N. J.—The Atlantic Coast Electric Rail- 
way Company has arranged to lease the Asbury Park 
and Belmar Street Railway Company. The former cor- 
poration owns the extensive Asbury Park system and 
also the new line from this place to Pleasure Bay. The 
Belmar road runs as far south as Shark River, and will 
soon be extended through Belmar, Como, North Spring 
Lake, Spring Lake, Sea Girt and Manasquan, where it 
will meet the electric road at Point Pleasant. The At- 
lantic Coast Company iscontrolled by the Metropolitan 
Traction Company of New York City. and expects to 
soon extend its lines from the seashore to Trenton. The 
trolley roads between Eatontown and Red Bank and 
Red Bank and Atlantic Highlands will soon be com- 
pleted, when the entire shore from New York Bay to 
Barnegat Bay will be skirted by an electric road. 
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Columbus, 0.—Another electric light company has 
been granted a franchise to establish a plant in this city, 
but the franchise must be ratified by a vote of the citi- 
zens.—A resolution has been adopted by the council to 
advertise for bids for lighting the streets of the city.— 
Attorney General Richards, in answering the question 
of the State Commissioner of Railroads and Telegraphs 
as to whether electric or trolley railroads operating out- 
side of cities and towns and carrying freight as well as 
passengers are subject to the laws governing railroads 
generally and come under the commissioner's authority, 
says: lu my opinion you have authority to inspect the 
railroads you describe, notwithstanding the fact they 
are operated by electricity. Such railways cannot prop- 
erly be classed as street. railways, but, transporting pas- 
sengers, freight and express between different parts of 
the State, they are railroads or railways within the 
proper acceptation of the term, although operated by 
electricity.” 


Pittsburg, Pa.—The stockholders of the Citizens’ 
Traction Company have voted to lease the lines of the 
company to the Fort Pitt Traction Company for 950 
years beginning November 1 next. The lease covers all 
the property and franchises of the Citizens’ Passenger 
Railway Company, a part of the line of the Transverse 
Passenger Railway Company, the line of the Penn Street 
Railway Company, the line of the Aspinwall Street Rail- 
way Company and the charter of the Highlands and 
Butler Street Railway Company, no part of which is 
built. The Fort Pitt Company assumes the obligations 
of the Citizens’ Company and pays an annual rental of 
$180,000. It is agreed that the Fort Pitt shall, prior to 
November 1, 1897, reconstruct so much of the Citizens’ 
lines as is now operated by cable, and equip it with the 
most improved electric system. This applies also to the 
lines to be built. 


Salt Lake City, Utah.—James A. Kelman, secretary 
of the Salt Lake and Ogden Gas and Electric Light 
Company, told a reporter of the * Tribune“ a few days 
ago that his company was controlled by a wealthy Lon- 
don syndicate whose intention it was to make the Salt 
Lake plant the foremost in America. By our co-opera- 
tion with the Big Cottonwood Power Company.“ he 
said, wa have made it a certainty that cheap electrical 
current will be delivered into this city, and we have 
commenced to remodel our system of wires in the com- 
mercial district of the city in order to be ready to con- 
nect with the Big Cottonwood when it gets here. We 
will put in new dynamos here within a few weeks, and 
with our new system we will be able to run are and in- 
candescent lights and motors from the same wire. We 
will introduce the newest incandescent lamps, and these 
will be furnished free of cost to the present patrons of 

he company.” The Citizens’ Electric Company has 
ust entered the field as a competitor of Mr. Kelman’s 
ompany. 


Cleveland, 0.—The county commissioners have granted 
he Wadsworth Electric Railway Company a franchise to 
onstruct and operate an electric railway from Brooklyn 
o the south line of Cuyahoga county. Under the terms 
f agreement the road will be completed within a year. 
The read, when completed, will extend from Brooklyn 
o Medina, the county seat of Medina county, and 
hence to Wooster, in Wayne county. The road has 
permission to transport light freight and United States 
mail. The franchise is for twenty-five years. James L. 
Mauldin and George D. Hile are the promoters of the 
enterprise. (. Crosby Thompson, manager of the Cuya- 
hoga Suburban Electric Railroad Company, says that it 
s the intention to have the new line to Chagrin Falls in 
operation before winter weather sets in. The company 
does not intend to stop at Chagrin Falls, but some time 
within the next year or two may extend its lines to Bur- 
on, Mesopotamia and other places which are greatly in 
need of good transportation facilities. The company’s 
State charter allows mail und express matter, baggage 
nd farm produce in boxes and barrels to be carried. 


PERSONAL. 
Mr. E. E. Cary has resigned his position as super- 
intendent of the Beacon Lamp Company, Boston. 


Convention of Electrical Workers. 


The next Convention of the National Brotherhood 
of Electrical Workers will be held in Washington, 
D. C., from November 11 to 17. The programme 
will include visits to the White House, the Capitol, 
Congressional Library and other places of interest in 
the city. One night will be devoted to an electric 
street parade of which a complete electric plant, in- 
cluding engine and dynamo, will form an interesting 
part. The session will be concluded by a banquet to 
be given by the members of Local Union No. 26, of 
Washington City, to the visiting members. 


Engraved Sunbeam Lamps. 


A novel feature in ineandescent lamp manufacturing has 
been introduced by the Sunbeam Incandescent Lamp Com- 
pany. of Chicago, who have recently perfected n process 
for engraving laps and can now furnish lamps with any 
special design that is desired, such as a wreath of flowers, 
likenesses of individuals or cuts of buildings. This com- 
pany has already fitted up several stores in Chicago with 
these ornamental lamps, Which are being received with 
great favor, 

James G. Bildle, Drexel Building. Philadelphia, sales 
agent of the Weston Electrical Instrument Company, has 
Issued an elaborate catalogue and price list of the products 
ef this well known frim The book comprises thirty-two 
pages profusely illustrated and contains mach information 
for those unskilled in the use of measuring instruments. 


MOONLIGHT SCHEDULE FOR THE UNITED 
STATES. 


(Issued by the Washington Carbon Company.) 


OCTOBER, 1895. 


DATE. LIGHT. DATE. | EXTING. 
1 1.40 4. M. i. 5.10 A. M 
2 2.40 2 i 5. 10 
3 No light. ; No light. 
4 as 4 | t 
5 ti 5 (XY 
6 6.00 P, M 6 7.30 P. M. 
7 6.00 7 | 8.10 
8 6.00 8 8.50 
9 6.00 9 9.50 

6.00 10 10.50 
m 6.00 “ 11 | 12.00 M. 
2 6.00 N 13 1.00 A. M. 
13 6.00 | 114 1.10 
14 5.50 15 230 . 
15 5.50 16 3.50 
16 5.50 “ 17 5.30 
17 5.50 18 5.30 
18 5.50 19 5.30 
19 5.50 20 5.30 
a 320 of 21 5.30 

5. af 22 5.30 ˙ 
22 7.00 23 5.30 
F 8.000 24 5.30 
: 9.2 2 5.30 
25 10.20 | 26 5.30 °* 
26 11.00 27 5.30 “ 
A 11.80 = 28 5.30 
9 Bam 5 so 
30 1.0 230 5.0 ‘ 
31 2.30 | 31 5.30 


INCORPORATIONS. 


The Eastport Lighting Company, Eastport, Maine to 
make and distribute gas and electricity for light, heat and 
power and mechanical purposes. Capital stock, 850,000. 
Promoters: W. A. Carey, Malden, Mass.; Walter Campbell, 
Henry II. Wardsworth, Eastport. 


The Lafayette Machine Electrice Light and Power Com- 
pany, Lafayette, Col.—to furnish electricity for light and 

ower both for mining and manufacturing. Capital stock, 
100,000. Ineorporators: J. 8. Spencer, F. D. Taggart and 
J. H. Mayham, The company has been lighting Lafayette 
for abouta year and now proposes to extend its opera- 
tions. 


The capital stock of the Laporte Electric Company, La- 
porte, Ind., has been increased fron: 325,000 to $40,000. 


The Waterloo and Cedar Falls Rapid Transit Company, 
Waterloo, Iowa—to construct and operate electric street 
car lines in Waterloo and Cedar Falls, and between the two 
cities. Capital stock, $600,000. Incorporators: C. J. Fossel- 
man and J.H. Bowman, of Waverly; L.S. Case, of Sumner, 
and J. H. Rafferty, of Waterloo. 


The Lafayette Engineering and Electric Works, Lafayette, 
Ind.—to manufacture and sell electrical and steam machin- 
ery, engage in manufacture and sale of articles of all kinds 
manufactured from wood and metal. Capital stock, $60,000. 
Promoters: Chas. B. Robertson, Henry T. Meigs, John G. 
Fathers, Edgar Y. Burt, Samuel Moore, Lafayette, Ind. 


The Block Plant Electric Light Company, Boston, Mass. 
—to install, operate and maintain electric light plants. 
Capital stock, $15,000. Promoters: Thomas C. Fitzgerald, 
Henry Krey, David S. Boyder. 


The Joliet Light, Heat and Power Company, Joliet, Ill — 
to construct, maintain and operate gas and electric heat, 
light and power plants. Capital stock, $100,000. Promo- 
ters: J. E. Sutherland, L. J. Highland, John S. Ward. 


The Automatic Battery Company, Louisville, Ky.—to 
manufacture, purchase and sell electrical batteries and 
other medical appliances and remedies. Capital stock, 
$5,000. Promoters: W. Neb, Webb, John Tierney, Warficld 
Webb, Louisville, Ky. 


The Merchants’ Eiectric Light Association, Lafayette, 
Ind.—to manufacture, supply and sell electrice lights in La- 
fayette, Ind. Capital stock, $3,000. Promoters: P. A. Byers, 
F. B. Sheppard, Henry Rosenthal, C. II. Ankeny, Chas, I.. 
Rugers' Sons Co., The Hogan-Johnson Co., Arthur &. Jef- 
fries & Co. 


The Garrett Water Company, Garrett, Ind.—to furnish 
Garrett with wholesome water and electric light for public 
use, ete. Capital stock, $20,000. Promoters: S. L. Fryer, J. 
A. Clevenger, Wilbert H. Hershberger. 


The Suburban Electric Light and Power Company, East 
Orange, N. J.—to produce and furnish electric light and 
power, ete. Capital stock, $200,000. Promoters: Wm. H. 
Allen, S. Walton Freeman, Jerome D. Gedney, East Orange, 
N.J 


The Medway Electric Light and Power Company, Med- 
way, Mass.—to manufacture and sell electricity for light, 
heat and power. Capital stock, $10,000. Promoters: E. 
Cutler Wilson, Henry E. Bullard, Clarke P. Harding, John 
D. Shippec, Daniel S. Woodman. 


The Dayton, Springfield and Urbana Electric Railway 
Company, Springfield, Ohio—to construct and operate an 
electric railway from Dayton through [pene to Urba- 
na: manufacture and sell electricity for light, heat and 
power, ete. Capital stock, 810,000. Promoters: Fred. Col- 
burn, John C. Webb, J. S. Harshman, Win. H. Hanford, II. 
T. Mathers. 


The Enclosed Carbon Lamp Company, Ironton, Ohio—to 
manufacture, buy and sell all kinds of electrical machinery, 
appliances and supplies. Capital stock. $50,000, Promoters: 
J. R. Cook, E. W. Bixby, C. H. Moore, J. W. Slater. Lester 
Keller. 


The Owosso & Corunna Electric Street Railway Company, 
Owosso, Mich.—to construct, own and maintain a street 
railway, ete. Capital stock, $50,000. Promoters: James H. 
Edmunds, Cape May, N. J.; Irene D. K. Ralph, Lancaster, 
Da.: Willis R. Armstrong, Philadelphia, Pa. 

The Martin Underground Trolley Company (incorpo- 


rated in W. Va.). Chicago, III. - to construct, own and oper- 
ate the Martin underground trolley system, ete. Capital 


stock, $5,000,000. Promoters: James McDavitt, Gastar 
Schultz, Edw. O'Donnell, Samuel P. Marsha, Chicago. III. 


The Mahanoy Valley Street Railway Company, whi i 
will operate a line between Ashland and Gordon, Schus}- 
kill county, Pa., has been chartered. Capital stock, fl. 


The Lexington Electric Company, Kansas City. Mo. Capi- 
tal stock, $80,000. Ineorporators: E. R. Kimball, E. G. Tas- 
lor, C. A. Burton, IL. O. Marquis and D. M. Wolfe. 


The Hagerstown & Potomae Electric Railway Company 
Hagerstown, Md. Capital stock, $200,000. Incorporater- 
Dr. E. A. Wareham, Samuel H. Long, Edward Hoffman 
Wyatt M. Keedy, Hagerstown; William Grier, Jobn W. 
Beers and Frederick L. Snyder, of Pennsylvania. 


The Holton Electric Company, Holton, Kan.—to deal is 
electrical supplies. Capital stock, $10,000. Incorporatars- 
Clarence A. Ross and W. H. Blood, Jr., of Kansas City; L 
P. Bonebrake, of Holton. 


The Marietta Terminal Railway Company. Marietta. 0 
Capital stock, $125,000. Incorporators: Reuben L. Nye. 
Theodore B. Dale, Henry C. Vincent, Wm. H. Morse arm! 
Ossner R. Vincent. 


— — 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED OCTOBER 15, 1895. 


ELECTRIC RAILWAYS AND APPLIANCES. 


7,783. Conduit System for Electric Railways. John 
Hartinan, Philadelphia, Pa. Filed April 7. 1. 

47,784. Supply System for Electric Railways. Jobn 
Hartman, Philadelphia, Pa. Filed Aug. 7, 118. 

517,817. Combined Electrical and Mechanical Brake 


James R. Cravath, Chicago, III. Filed Aug. 10, 1 

517,873. Switch or Cross-Over System for Electne 
Railways. Henry M. Brinkerhoff, Chicago, III. 
assignor to Carter H. Fitzhugh, same place. Filed 
June 13, 1895. 

547,914. Series Electric Railway. Oliver B. Finn, Phila 
delphia, Pa. Filed March 29, 1891. 

57,981. Insulator for Trolley-Wire Supports. John W. 
Meaker, Evanston, III. Filed Nov. 19, 1891. 

H8011. Trolley-Wheel. Henry Schmidt, 
Filed Jan. 5, 1895. 

44,082. Supply System for Electric Railwars. 
Brown, Brooklyn, N. Y. Filed Nov. 21, 1844. 

548,070. Electric Railway System. John La Burt, Brok - 
lyn, ussignor, by mesne assignments, to the La Burt 


Moline, III. 


Henry V. 


Electric Railway Company, New York, N. X. Filed 
June 26, 1891. 
548,074. Trolley Rope and Pole Controller. Charles A. 


Lord, San Francisco, Cal., assignor of one-half to T. A 
Kirkpatrick, same place. Filed Jan. 9, IN. Renewed 
Aug. 9, 1895. 


ELECTRIC LIGHTS AND APPLIANCES. 


517,835. Electric Car-Lighting Apparatus. William Biddle. 
Brooklyn, N. Y. Filed Jan. 16, 1895. 

518,028. Electric-Are Lamp. Charles Beseler, Jersey City. 
N.J. Filed May 4, 1895. 

518,036. Incandescent Electric Lamp. Samuel E. Cox. 
Cleveland, Ohio, assignor to the Adams- Bagnall Ele- 
trie Company, same place. Filed July IS. 188. 

518.126. Electrical Illumination. Daniel MeF. Moore, New 
York, N. Y. Filed Oct. 13, 1894. 

548,127. Electric-Lighting System. Daniel McF. Moore. 
East Orange, N. J. Filed July 19, 1895, 

518,18. ELlectric-Lighting System. Daniel McF. Moore. 
New York, N. Y. Filed April 10, 1895. 

518,129. Method of Electric Wumination. Daniel MeF. 
Moore, New York, N. Y. Filed Dee. 4, 1894. 

518, 130. Regulation of Electrical Phosphorescent Ilumins- 
tion by Magnetic Induction. Daniel McF. Moore. New 
York, N. Y. Filed Jan. 3, 1895. 

518,131. Apparatus for Generating Phosphorescent Electri 
Light. Daniel McF. Moore, New York, N. V. Filed 
Jan. 7, 1895. 

548,132. Phosphorescent Electrical Hlumination by O-scills- 
tion. Daniel MeF. Moore, New York, N. Y. Filed Jan. 
9, 1895. 


58,133, Phosphorescent Electric Illumination by Inter- 


mittent and Permanent Interruption in Vacuuni. 
Daniel MeF. Moore, New York, N. Y. Filed Jan. 21. 
1805, 

548,131. Electrical Illumination by Phosphorescent Flame 
Daniel MeF. Moore, New York, N. Y. Filed Jan. 5. 
18555. 


DYNAMO ELECTRIC MACHINERY, ETC. 


547, 8H. ‘lectrical Transmission of Power. William D 
Baldwin, Yonkers, N. Y. Filed July 3, 1804, 

517,930. Coupling for Electromotors. Franz Marburg. Jr. 
Buffalo, N. Y. Filed May l4, 1895. 

H8,038. Thermo-Electric Generator. 
ford, Conn. Filed Jan. 31, 1891. 


TELEPHONE AND TELEGRAPH APPARATUS. 


517,960. Telephone System and Cable. Joseph W. Marsh, 
Pittsburg, Pa., assignorto the Standard Underground 
Cable Company of Pennsylvania. Filed May 6, 18. 

518,027. Telephone Attachment. Charles B. Bernhard. 
Cleveland, Ohio. Filed March 15, 1891. 


SIGNALING APPARATUS. 


517,897. Electrical Succession Signaling or Calling Systen. 
James G. Smith, New Vork. N. Y., assignor of one half 
to Robert G. Vassar, same place. Original application 
filed Jan. 14, 1895. Divided and this application filed 
Feb. 23, 1805. 

517,42. Electrical Succession Signaling or Calling System 
James G. Smith, New York, N. Y., assignor of one-half 
to Robert G. Vassar, same place. Filed Jan. 14. 16. 


MISCELLANEOUS. 


547,820. Staff Apparatus for Working Single-Line Rai! 
ways. Hius A. Timmis, London, England. Filed 
Dec. 1, 1893. 

547,891. Apparatus for Placing Electric Cables. Edwin“ 
Reid, New York, N. Y., assignor to the standard 
Underground Cable Company of Pennsylvania. Filed 
June 18. 1892. 

37,979. Electric Heater. George II. Whittingham, Ralt u 
more. Md., assignor tothe Whittingham Electric (ar 
Heating Company, same place. Filed July 15. 15, 

518,150. Electrical Gold and Silver Extractor. Alfred Wil- 
liamsand William R. Phillips. Seattle, Wash., AIK 
of one-third to Fred Everett. Mine place. Filed Jan 
21. 1S. 

518.162. Combined Diaphragm and Electrode. James Har- 
greaves, Farnworth-in-Widnes, and Thomas Bini 
Cressington, near Liverpool, England. Filed Dec. ! 
1891. 


Harry B. Cox. Hart- 


Oct. 23, 1895. 
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Telephone Litigation. 


The following is an abstract of the Answer of the 
National Telephone Manufacturing Company et al., 
in suit of the Bell Telephone Company for prelimi- 


nary injunction: 
* * * * * * 

II. And further answering, these defendants upon 
information and belief deny that said Patent No. 
463,569 in said bill declared upon is a good and valid 
patent ; and allege that the same is wholly invalid : 

First—By reason of the delay in the Patent Office 

in and about the granting of the same, during which 
delay many rights accrued to the public in and about 
the invention alleged by said bill to be described and 
claimed in said letters patent and during which 
several patents involving the alleged Invention issued 
to said Berliner, which delay, these defendants 
allege, being in no respect their fault, constitutes no 
reason why they should be prejudiced by said delayed 
letters patent issued on an invention alleged in said 
bill to have been made in 1377—tighteen years ago— 
rather than the complainant, who was a party to 
such delay, if not actively and intentionally, at any 
rate in fact; that there is no reason why these de- 
fendants, or the public. should exclusively suffer for 
such delay, and the said applicant and his said 
assignees be in no degree prejudiced thereby; that 
if, by reason of the fault of the law or of the Patent 
Office, or of the applicant or those in his interest. or of 
all combined, such delay occurs in the Patent Office 
as in the case of the patent in said bill declared upon, 
so that, in the meantime, applicant: fully publishes 
the invention and other inventors perfect the inven- 
tion, then, whether said delay amounts to laches 
upon the part of the applicant or those in his 
interest, or amounts to only non-compliance with the 
principles upon which the patent law is founded, or 
to failure to conform to its established conditions 
precedent, the patent is invalid ; and that the com- 
plainant has no equity to enjoin these defendants 
under said letters patent No. 463,569; but that the 
complainant is estopped to assert or enforce such 
patent. 

second— Because the patent No. 463,569 in said 
bill declared upon, and especially the alleged broad 
claims thereof, are for the same subject-matter, thing 
or invention as letters patent to said Berliner, No. 
233,969, of November 2, 1550; and were, therefore, 
allowed and issued contrary to the statute in such 
case made and provided. These defendants allege 
that the structure of the apparatus is identically the 
same, and described to be the same, in both of said 
letters patent Nos. 463,569 and 233,969 ; and that 
the mode of operation of said apparatus is the same 
in each of said letters patent ; and that the said two 
patents are for the same invention, and for use in the 
same art; and that the later of the two, viz., said 
patent No. 463,569, declared upon in said bill, is void. 

Third— Because the thing. apparatus or mechan- 
ism deseribed and claimed therein was not a patent- 
able invention or discovery, but an inoperative and 
worthless device, wholly failing in point of utility : 
and did not involve the exercise of invention. and 
Was not novel at the time of its alleged invention, 
and has never been of any utility. or put to any use. 

Fourth—Because the application made June 4. 
1X77, was not according to the statutes of the United 
States, and did not become in accordance therewith 
by the amendments up to and including July 27. 
1877, and up toand including October 27. 1877, as an 
application for the constant-contact: variable-pressure 
transmitter or microphone, or for an art, methed or 
process for the transmission of speech : and no appli- 
cation for such transmitter or such art or method was 
made until after the same had been in public use, by 
the complainant and others more than two years: 
whereby said Berliner abandoned said alleged inven- 
tion, if the same were ever made by him. 

Fifth— Because the invention alleged in said bill 
to be des ribed and claimed, in said patent. is sub- 
stantially other than and different from any indicated, 
suggested or described in the alleged application 
therefor of June 4. 1877. or in the attempted amend- 
ments up to July 27, 1877, or up to August S, 1877, 
or up to and including October 27, 1877; and if any 
application made after sud June 4, 1877. was for 
such alleged invention, the same dates from the filing 
thereof and not. as an allowable amendment, from 
said June 4, 1877, and is subject to all usual defences 
thereby arising. 

Sixth— Because said patent No. 463,569, so far as 
the same deseribes or broadly claims the constant- 
contact variable-pressure transmitter, or microphone 
80-called, was unjustly obtained by the said Berliner, 
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or his assigns, for that which was, in fact, the inven- 
tion of Alexander G. Bell, then of Salem, Mass., who 
was then using reasonable diligence in adapting and 
perfecting the same. 

Seventh Because said patent No. 463,569, so far 
as the same describes or broadly claims the constant- 
contact variable-pressure transmitter, or microphone 
so-called, was unjustly obtained by the said Berliner, 
or his assigns. for that which was, in fact. the 
invention of Thomas A. Edison, then of Menlo Park, 
N. J., now of Llewellyn Park, who was then using 
reasonable diligence in adapting and perfecting the 
same. 

Kighth— Because said patent No. 463,569, so far as 
the same describes or broadly claims the constant- 
contact variable-pressure transmitter, or microphone 
so-called, was unjustly obtained by the said Berliner, 
or his assigns, for that which was, in fact, the inven- 
tion of Elisha Gray, of Chicago, III., who was then 
using reasonable diligence in adapting and perfecting 
the same. 

Ninth— Because said patent No. 463,569 was un- 
justly obtained by the said Berliner, or his assigns, 
for that which was, in fact, the invention of James 
W. Mebonough, of Chicago, III., who was then 
using reasonable diligence in adapting and perfecting 
the same. 

Tenth— Because said patent No. 463,569 was un- 
justly obtained by the said Berliner, or his assigns, 
for that which was, in fact, the invention of William 
L. Voelker, of Springfield Township, Delaware 
County, Pa., who was then using reasonable dili- 
gence in adapting and perfecting the same. 

Eleventh— Because the alleged invention, the con- 
stant-contact variable-pressure transmitter, or miero- 
phone, or substantial and material parts thereof, had 
been patented in the United States prior to Mid 
Berliner's invention or discovery thereof, in letters 
patent, to 

Thomas A. Edison, of August 12, 1873, No. 141,777. 

Thomas A. Edison, of April 30. 1878, No. 203,016. 

Thomas A. Edison, of April 30, 1878, No. 203,014. 

Alexander Graham Bell, of March 7, 1876, No. 
174.465. 

Alexander Graham Bell, of January 30, 1877. No. 
186,787; and in letters patent of Great Britain, to 

Thomas A. Edison, No. 2.909, dated July 30, 1877, 

Henry Hunnings. No. ———, dated September 
16. 1878; and in letters patent of Canada, to 

Thomas A. Edison, No. . 026, dated October 20, 
1877; and in letters patent of France. to 

Thomas A. Edison, No. 121,687, of December 19, 
18577; and in letters patent of Belgium, to 

Thomas A. Edison, No, 43,924, of January 11, 
17; and in letters patent of Italy, to 

Thomas A. Edison, No. 9.791, of January 19, 1878; 
and in letters patent of Spain, to 

Thomas A. Edison, dated May 66. 1878; and in 
other letters patent the dates and numbers whereof 
ure not now known to defendants, but which when 
learned they pray for leave to insert in this their 
answer. 

Twelfth— Because the alleged invention, the vari- 
able-pressure constant-contact: transmitter. or micro- 
phone, or material and substantial parts thereof, had 
been described) prior to said Berliner's invention or 
discovery thereof, in the following printed publica- 
tions, viz.: 

(Then follows a long list of publications. ) 

Thirteenth— Because, before any invention by said 
Berliner of the alleged variable-pressure constant- 
contact transmitter, or microphone, the same, or sub- 
stantial and material parts thereof, has been invented, 
and were known to and used by the following per- 
sons in this country, residents of the following 
places at the following places : 

A. G. Bell. of and at Salem, and at Boston and 
Washington. 

Thomas A. Edison, formerly of and at 
Park, New Jersey, now of Llewellyn 
Jersey. 

Elisha Gray, of and at Chicago, III.; 

William L. Voelker, of Springfield Township, Pa. ; 

Daniel Drawbaugh, of and at Eberley’s Mills, Pa., 
and other persons whose names and residences are 
now unknown to these defendants, but whieh, when 
found, they ask leave to insert in this their answer. 

Fourteenth— Because for more than two years prior 
to any application under and according to the laws 
of the United States, by the said Berliner, or his 
assigns, for letters patent for the invention alleged in 
said bill to be described and claimed in said letters 
patent No. 463.569. the same, or material and sub- 
stantial parts thereof. had been in public use in this 
country both by this complainant and their predeces- 
sors and assignors, and by said Berliner, at said Boston 
and elsewhere, and by Alexander Graham Bell, of 
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Salem, at Salem and Boston and Washington, D. C., 
and by Thomas A. Edison, formerly of Menlo Park, 
now of Llewellyn Park, New Jersey, at said Menlo 
Park, and by Elisha Gray, of Chicago, at said 
Chicago, and elsewhere; and by various other persons 
whose names and residences are now unknown to 
these defendants, but which, when found, they ask 
leave to insert in this their answer. 

HI. And further answering, defendants allege on 
information and belief, that before the application of 
June 4, 1877, alleged in said bill to have been filed 
by said Beriner for said letters patent No. 463,569, 
the invention, machine or apparatus set forth in said 
application, had been published in the printed publi- 
cations hereinbefore in paragraph eleventh set forth; 
and had been also in public use in Germany by 
Philip Reis, aforesaid ; G. Quinke, of Heidelberg, 
Giesen; C. Bohm, of Aschafenherg ; Dr. R. Bottger. 
president of the Physical Society; Albert & Son, 
mechanics; Johann Ehren, and Segismund Theodore 
Stein, of and at Frankfort-on-the-Main ; Leon Gar- 
nier, Ernst Hockheimer, Rudolph Meissel, Heinrich 
Hold and Heinrich F. Peteur, at Freidrichsdorf and 
in England by William Ladd, of London; and at 
Dublin, Ireland, by Thomas Ballad, of Bristol, 
England; Stephen M. Yates and A. M. Voreker, of 
said Dublin; which said use had shown that the 
apparatus Known and described, as aforesaid, as the 
Reis telephone, trarsnitted not only ‘musigal 
sounds, but to an extent articulate sounds and 
speech, which transmission defendants al legs to have 
been in part and at times accomplished by varying 
the resistance in the circuit by varying the pressure 
of the electrodes, thereby weakening the current 
without breaking the circuit. 

And further answering, defendants show unto your 
Honors that the said Berliner, at the time of the 
alleged invention set forth in said bill, appears te 
have been an uninformed and tentative experimenter 
upon various theories, including those enunciated by 
the said Bell in his said patent of 1876, but not then 
fully or generally understood, admitted or current 
even among scientific students, and does not appear 
by his said application, or by his acts and writings 
to have appreciated the alleged necessity of constant 
contact between the electrodes, in order to embody 
Bells method of transmitting articulate speech. until 
long after practical forms of constant-contact variable- 
pressure transmitters had been produced; that he 
naturally failed in his application of June 4, 1877. 
and in his attempted amendments up to and includ- 
ing October, 1577, to set forth or claim an invention 
which he does not appear to have then arrived at, to 
wit, a constant contact variable-resistance trans- 
mitter: that he had therefore, by his own admission, 
sought to protect himself by filing caveats for what 
are now considered opposite and inconsistent inven- 
tions, and after his caveat of April 14th, alleged in 
said bill to be for a transmitter operating by weaken- 
ing the current, but which he appears to have re- 
garded as operating by make-and-break of circuit, he 
filed April 30, 1877, a caveat for an air-discharge in- 
strument, and on May 9. 1877. a caveat for a dis- 
tinctly make-and-break transmitter; that his appli- 
cat ion of June 4, 1°77, was never made to state the 
necessity of constant variable contact in conformity 
with the requirements of the patent law, and parti- 
cularly U. 8. R. 8., Section 4,863, until after other 
inventors had produced commercial forms of constant- 
contact vaniable-resistance transmitters, or even 
until the same had been in publie use for more than 
two years, as hereinbefore set forth, and that none of 
the appmatus produced by him has ever been of any 
practical use in telephony, nor the public his debtor 
for any advance in the art. The Blake form of car- 
bon microphone was introduced commercially in the 
fall of 178; the Edison carbon transmitters were in 
extensive public use in the summer of 1979, and were 
invented as early as April. 1877. and improved in 
July, 1877, a shown in applications for said Edison 
patents, Nos, 474,230 and 474,231. And long before 
that, substantially the same structure as that de- 
seribed in said Berliner letters patent. No. 463.569— 
a simple structure, as defendants believe—had been 
made and operated as a musical telephone and for 
other eleetrical uses, by various persons hereinbefore 
named. 

In view of these facts and circumstances and of the 
history and state of the art, these defendants upon 
information and belief further say that the said Emile 
Berliner was not the inventor of any practically use- 
ful or commercial microphone, or constant-pressure 
variable-contact transmitter, as alleged in said bill, 
or as described or claimed in stid letters patent No. 
463.569; but that the same was the product of the 
state of the art in 1576, the invention of A. G. Bell. 
set forth in his letters patent of 1876 and as herein 
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before mentioned, the invention of Elisha Gray, and 
others as hereinbefore set forth, supplemented by the 
inventions of Thomas A. Edison, upon some of which 
he applied for patents in April and July, 1877, as 
shown in United States letters patent to said Edison, 
Nos. 474,230 and 474,231, and hereinbefore set forth ; 
and so far as improved by other and later inventors 
than said Bell and said Edison and others aforesaid. 
the valuable features of such variable-contact trans) 
mitter were largely devised by Blake, Hunnings, and 
others mentioned in complainant’s bill, and are de- 
scribed in various patents and publications now con- 
stituting the exposition of the art of electrically trans- 
mitting speech as practised at the present time. 

That in view of the history and state of the art, 
and of said references, the letters patent No. 463,569, 
declared on in said bill are not valid as a patent for 
an art, method or process ; nor as a broad patent for 
the machine known as a constant-contact variable- 
pressure transmitter; but if valid at all, only as a 
patent for precise forms or details of structure merely, 
of narrow and limited scope. 

IV. And further answering, defendants say on in- 
formation and belief that the invention and improve- 
ments, alleged in said bill to be described and 
claimed in said letters patent No. 463,569, were 
patented to the said Emile Berliner, or to those in 
his interest, in foreign countries before the same were 
patented in the United States. and that patents 
therefor so granted in such foreign countries have 
expired, and that by force of the statutes of the 
United States in such case made and provided, the 
said letters patent No. 463,569 have expired and be- 
come void and of no effect, and that complainant is 
not entitled to any relief in equity thereon, that said 
foreign patents to said Berliner are: 

Letters patent of France, No. 134,481, of January 
R, 1880. 

Letters patent of Canada, No. 11,734, to gaid Ber- 
liner and one Williams, of September 8, 1880, and 
others, the countries, dates and numbers whereof are 
not now known to defendants but which, when 
found, they crave leave to insert in this their answer. 


The Watson Switoh Patent Not Valid. 


Commenting upon the statements recently made in the 
columns of ELECTRICITY in reference to the validity of the 
Watson telephone switch patent, the Pacific Electrician, of 
San Francisco, says: , 

“The patent, which has been considered one of the most 
valuable of the patents controlled by the American Bell 
Telephone Company, is not worth the paper it is written 
on. The device in its broadest and most complete form was 
invented by Mr. Paul Seiler of this city over two years be- 
fore Mr. Watson applied for a patent. ; 

‘Tt was used conimercially as carly as 1878, and in the fol- 
lowing years over 2,500 telephones were manufactured here 
using this switch. Telephones are in use to-day in the in- 
terior of this State that were put in in 1878. In most cases 
where the validity of patents has been attacked on the 
ground of prior use, it has been a question whether the use 
was not rather a laboratory experiment. In the present 
case this question cannot arise, for the Seiler switeh, which 
is identical with the Watson switch, was manufactured and 
used on hundreds of telephones. The Bell Telephone peo- 
ple may as well throw up their hands so far as the Watson 
patent is concerned. 

“Itis worthy of note that Californians were the first to 
recognize the possibilities of the telephone, and that here 
in the early days of the telephone industry it reached a de- 

ree of development far in advance of any place else in the 
world, and this was due almost entirely to the business 
ability of George S. Ladd and’ the mechanical genius of 
Paul Sciler.”’, 


Western Union's Business. 


The report of the Western Union Telegraph Company 
for the year ending June 30 contains the following figures : 
Gross earnings, $22,218,019; operating expenses, $16,076,629 ; 
net earnings, $6,141,389; balance, $5,207,577 ; dividends, 
81,767,737. and surplus, $130,844. The balance sheet stands: 
Accounts payable, $1,230,382; cash, $1,488,454, accounts re- 
ceivable, $2,560,609; supplies, $243,453; real estate, $4,979,538 ; 
stocks and bonds owned, $8,397,520. Miles of wire, 802,651 ; 
offices, 21,360; messages sent, 54,307,715. 

There was constructed during the year 817 miles of new 
pole line at a cost of $574,639, which, with $16,000 paid for 
patents, was charged to surplus account. The American 
Rapid Telegraph Company was absorbed through an in- 
crease of $550,000 in capital stock. There was a marked fall- 
ing off in press messages, and an incercase in full-rate ines- 
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Want the Appeal Dismissed. 


When the appeal in the Berliner telephone transmitter 
patent case comes up before the United States Supreme 
Court atthe present session, the attorneys for the Bell 
Telephone Company will move to dismiss the appeal, their 
contention being that by the Evarts law establishing the 
Circuit Courts of Appeals their decisions in cases arising 
under the patent laws are made final, The Government 
will oppose the motion on the ground that the case did not 
arise under the patent laws, but is a case presenting the 
question whether or not the United States can initiate pro- 
ceedings to annul patent. 


The Largest Branch Telegraph Office. 


The Chicago Board of Trade is said to have the largest 
branch telegraph office in the world. The Western Union 
and Postal companies have 170 operators on the floor every 
day, and one company alone has been known to handle 
12,000 messages in the few working hours of the Board of 
Trade day. This enormous telegraphic business is now 
being supplemented by a telephone service, Twelve in- 
struments have been already installed, 24 are to be added 
shortly, and it is not unlikely that before long 100 instru- 
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ments will be in use. The telephones are all on private 
lines, not connected in any way with the telephone ex- 
change, but merely serving for direct communication be- 
tween members on the floor and their offices. 


Will Boycott Telephone Monopoly Candidates. 


At the last meeting of the New York City Board of Trade 
and Transportation, the Committee on Telephone reported 
progress: and asked that all candidates in New York State 

e canvassed before election and sounded on their views 
regarding the telephone monopoly, and that only those 
Assemblymen and State Senators be supported or voted for 
who pledge themselves in favor of a measure crippling 
the monopoly. 


The City Council of Saginaw, Mich., and the Bell Tele- 
phone Company have locked horns over the payment of a 
ill for the inspection of the poles of that company. Re- 
cently an ordinance was d which provides that once 
each year the city shall cause all telegraph, telephone, elec- 
tric light, trolley support and other poles in the city to be 
inspected to see that they are properly erected, painted and 
that the wires are properly strung on them, the fee for the 
inspection to be 50 cents per pole, to be paid by the com- 
ny owning the pole. A bill of $550 was presented to the 
11 Company. Payment was refused and the city will sue 
to collect it. 


Morgan T. James of Youngstown, O., is organizing a com- 
peny, to be composed of Youngstown and Cleveland cap- 
talists, for the purpose of operating an independent tele- 
phone exchange in the former city. At least 400 subscrib- 
ers have al been obtained on three and five year con- 
tracts at $20 and $30 per year, and an application for a fran- 
chise has been made. 


The Red Hook Telephone Company, Red Hook, N. Y., 
has Sompa its lines, which will give telephone facilities 
tothe villages of Barrytown, Barrytown Corners, Annan- 
dale, St. Stephen’s College and Red Hook. The company is 
Hos Constructing lines to Upper Red Hook, Madalin and 

ivoli. 


On the application of stockholders the office of the Indi- 
ana Telephone Construction Company, with headquarters 
at Frankfort, Ind., has been placed in the hands of 
Charles W. Fish, of Elkhart, as receiver. 


— 


The New York and New Jersey Telephone Company has 
applied for a franchise to lay underground conduits in 
Orange, N. J., agrecing to put all its wires underground if 
the franchise is granted. 


A movement is on foot looking to the building of an in- 
dependent telephone line connecting Americus, Ga., with 
1 oe and other towns along the Georgia and Alabama 

ilway. 


J. T. Foley and William T. Slaughter, proprietors of the 
telephone system at Martinsville, Ind., have secured a 
franchise for a telephone exchange at Spencer, Ind. 

The Saginaw Valley Mutual Telephone Company has 
applied for a franchise at Flint, Mich., agreeing to furnish 
service for $24 and $18 per year. 


The Central District and Printing Telegraph Company of 
Pittsburg will extend its telephone service from Wheel- 
ing to Parkersburg, W. Va. 


The Colorado Telephone Company will establish a new 
line of communication between Greeley and Denver via 
Brighton, Platteville and Fort Lupton. 


The new telephone company organized at Chippewa 
Falls, Wis., has been granted a franchise in that place. 


Storm Lake, Ia., is to have a new telephone company. 


New Companies Incorporated. 


The Eastern Ohio Telephone Company, Richmond, Ohio, 
has been incorporated with a capital of $5,000. 


The Cairo Telephone Company, Cairo, III. Capital stock, 
$5,000. Incorporators: Thomas W. Gannon, Angus Leek 
and Francis J. Fitzgerald. 


The Oak Telephone Company, South Haven, Mich. Capi- 
tal stock, $20,000. Officers: C. J. Monroe, president; B. F. 
Harmon, treasurer; A. T. Dewer, secretary and manager. 


A New Idea in Tape. 


The Okonite Company, Ltd., always progressive and 
leaders in all that pertains to their special line of goods, 
took a new idea in tape to the Montreal Street Railway Con- 
vention, which created a genuine sensation and caused any 
amount of favorable comment. The novelty consists of a 
new form in which the company is putting out the cele- 
brated Manson Tape, and was shown by Capt. Willard L. 
Candee, who was to be found here, there and everywhere 
surround by an interested group of the electrical frater- 
nity eager to get points on the “ good thing.” 

The nsual manner of supplying the trade with tape has 
been for the manufacturers to put it upin half pound pack- 
ages or rolls, incased in tin foil or other wrapping. It is 
the general experience of most companies that the linemen 
in using tape so put up, after taking what was needed for 
the work in hand from the roll, would throw what was left 
away, or if they did put it back into their kit, the wrappin 
would soon become loose, the tape gather dust and dirt anid 
in a short time become almost unfit for further use. 

Captain Candee showed the Manson Ta packed in 
round tin boxes of two colors—red and white—both very 
attractive and neat in appearance, and containing one 
ounce of the tape. This nine times out of ten is a sufficient 
quantity for any ordinary repair, and if there be any left 
over it nay be put back into the box, which is conveniently 
small (about the size of a silver dollar) where it will be 
kept fresh and clean and ready for use at any time. The 
new form of packing meets an evident want and will un- 
questionably mean a considerable saving to the companies 
and prove a great convenience to linemen. The Manson 
‘Tape is furnished in two colors; the black tape will be put 
up in red boxes lettered in black, the white tape in white 
boxes also lettered in black. 

Captain Candee returned from the Convention with a 
large number of valuable souvenirs in the shape of sub- 
stantial orders for the novelty. Asa large number of our 
readers are probably devotecs of the “ wheel,” it is of in- 
terest to state that the tape put up in this way adapts itself 
perfectly to the needs of cyclists as well, and will doubtless 
prove as popular in that quarter as for purely electrical 
usES. 


The A.-B.“ Incandescent Lamp. 


Last week there was presented to our readers cuts and 
description of the new arc lamp manufactured by the 
Adams-Bagnall Electric Company of Cleveland. This week 
there is presented a cut of the Incandescent Lamp manu- 
factured by the same company. The incandescent lamp 
catalogue issued by this company has for its opening sen- 
tence, “ Something new in incandescent lamps.” This 
has a refreshing sound to it, but the newness does not 
consist simply ina newly figured oran odd shaped bulb, 
but there are really some important changes embodied in 
the new lamp. 

The“ A.-B.” Lamp is constructed without the glass tip on 
the large end. This may seem a small matter on first 
thought, but further consideration will enable one to real- 
ize the important chan made. The glass tip is caused 
by welding a tube to the large end ofthe bulb and then 
sealing off close to the bulb when the air bas been exhausted 
from the same. To get rid of this tip it is necessary to seal 
off at the other end. In order todo this it is necessary to 
abandon the usual glass mount. This therefore chan 
the entire interior construction of the bulb and the A.-B.” 
Lamp presents an entirely new appearance. The side of 
the bulb is drawn inwardly in the shape of sharp pointed 
. which take the place of the usual glass mount. 

The platinum wires are conducted through the walls of 
the bulb at diametrically opposite points, as far apart as it 
is possible to place them, and all trouble from short cir- 
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cuiting at this point is therefore avoided. A new feature 
inthe manufacture of this lamp is the application of a 
small brass ferrule to the lamp during the process of con- 
struction. When the leading-in wires have been attached 
to the platinum they are laid along the neck of the bulb in 
small grooves provided for that purpose. Over these wires 
and the neck of the bulb is then placed the ferrule ‘shown 
in Fig. 2) which seats on the glass. The plaster or cement- 
ing substance is then placed in the open end of the ferrule, 


FIG. 2. 


filling the grooves and depressions in the glass made for 
its reception. After this the bulb is exhausted and sealed 
off at the neck end. The lamps are placed in stock in thi- 
shape. It can be readily understood that with an open end 
ferrule the plasur can be better applied to the glaw than 
with ablind end base. The plaster being applied during 
the process of construction has ample time to dry and 
harden before the lamps are shipped to market. This avoids 
all trouble arising from green lamps or lamps which wi! 
loosen at the base. This loosening at the base has been vor 
of the greatest difficulties lamp manufacturers have had w 
contend with. 

An ordinary lamp base is not constructed with a view t- 
its being attached properly by plaster to the neck of a gias 
bulb. This additional brass ferrule used on the. A.-B” 
Lamp seems to perform an important function in tha 
surmounting a serious difficulty in the manufacture of it 
candescent lamps. The fastening of the lamp base to the 
ferrule is accomplished by mechanical means and without 
loss of time in waiting for the plaster or cement to dry. 
Care has been taken by this company to select a very 
handsome shaped bulb. Besides being tasty in appearance 
the lamp is novel in every respect. 

Patents have been awarded this month to the Adam= 
Bagnall Electric Company covering this lamp and m- 
method of construction. 
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NEW YORK, OCTOBER 30. 1895. 


EDITORIAL NOTES. 


the In the issue of ELECTRICI- 

Standard Telephone ty for October 16 there 

Company. was printed a photograph- 

ic fac-simile of a circular bearing the copyrighted 

imprint of the Standard Telephone Company of New 

York, a corporation made up of men of high standing 

and wide reputation. The cireular was one of the 

most remarkable documents ever issued by a business 
concern and included the following paragraph : 

So that the promoters of a local telephone company, 
under a Standard Telephone Company's license, have 

+20 in cash net profit on each ‘phone to play witha da 
stock interest in every telephone of $34 TO GREASE 
COMMON COUNCILS, TO SELL TO LOCAL THIRD 
FLOOR SUBCELLAR INVESTORS, ETC. YET 
THE BOYS WHO ARE IN THE REAL POT, IF 
THEY PLAY THEIR CARDS RIGHT, will have this 
control of every local telephone company’s plant on the 
abore baris, annually 51 per cent. and $20 in cash... . 

The publication of this circular has naturally cre- 
ateb a sensation in the telephone world, and has 
been particularly interesting to the various gentle- 
men who invested money in State and local rights of 
the Standard Telephone Company, believing it to be 
a legitimate enterprise. Some of these people have 
been thrown into such a fright that they have rushed 
into print with very rash statements, which they will 
have great difficulty in substantiating. 

At Richmond, Va., the local Standard Company is 
fighting for a franchise. After the publication of the 
circular referred to, in ELECTRICITY, the directors, 
Messrs. R. H. Smith, J. F. Bradley, Thos. R. 
Marshall, A. B. Guigon, Geo. W. Cross and John C. 
Robertson, made a long statement to the Common 
Council, the gist of which is published on our tele- 
phone page. Among other things they say : 

The Standard Telephone Company has 
never issued any such circular as that quoted by our 
opponents from ELECTRICITY, a journal of unsavory 
reputation, which ix not recognized in the electrical 
profession; nor has it made any suggestion of corrupt 
dealings with councils. 

The Standard Telephone Company has its own 
factory now in active operation in New York, and is 
establishing several now in the North. 

It is rather difficult to see how these Richmond 
gentlemen can be so certain that an office in New 
York over which they have no control has ever issued 
this circular, or any other circular. 

The unqualified statement that the Standard Tele- 
phone Company has a factory in operation in New 
York shows that these gentlemen have been imposed 
upon, as have many other State and local companies. 
After a diligent search for several months, no one, 80 
far as we know, has found any trace of such a factory 
in this city or anywhere else. On the contrary, it 
is known that the Standard Telephone Company has 
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had a few telephones made under contract by other 
companies, and only last Saturday their New York 
office was in the custody of the sheriff on an attach- 
ment issued for a claim of about $1,500 for such tele- 
phones sold to the Standard Company. The matter 
was finally adjusted. 

ELECTRICITY publishes no bogus news, makes no 
misstatement of fact. We have never yet felt called 
upon to defend our reputation. We advise our 
Richmond friends to go slow. They talk too much 
on subjects of which they have no knowledge. 

Gen. James S. Clarkson, whose name has been 
prominently connected with the Standard Company, 
is quoted as follows in av interview concerning this 
circular in the New York Herald: 

We never issued it and know nothing about it. 
We have gone into a big fight and expect a hard 
struggle, and this is part of it. | 

As soon as our attention was called to this we sent 
the following letter to Gen. Clarkson : 


copy]. 
“ELECTRICITY,” 


6 Park Place, New York. 

Hox. J. 8 CLARKSON, 
Fifth Ave. Hotel, New York. 

DEAR SiR: I notice in a recent interview attributed to you, 
in the New York Herald, a denial of the authenticity of 2 
Standard Telephone circular recently published in this 
paper, and would esteem it a favor if you will make such 
denial over your own signature, and forward to me. 

Yours very truly, 
(Dictated. ) (Signed) B. E. GREENE, Publisher. 


As we go to press (October 29) no reply has been 
received. > 

A lettur was also sent to Thurlow Weed Barnes, 
the president of the company. To this no reply has 
been received. 


„ ELECTRICITY,” 

6 Park Place, New York. 

THURLOW WEED BARNES, Esq., 
President Standard Telephone Co., New York. 

DEAR Sir: I notice that in interviews with various peo- 
ple connected with your company, the authenticity of one 
of your telephone circulars, recently published in this 
paper, is denied, and I beg to advise you that you are at 
liberty to use whatever space in our columns is necessary 
to deny that the circular in question was prepared and 
issued by the Standard Telephone Company of New York. 

Yours very truly, 

(Dictated. ) (Signed) B. E. GREENE, Publisher. 

There have been several developmentsin the affairs 
of this concern during the past week other than the 
sheriff taking temporary possession of their office. 
The following despatch was printed in the Boston 
News Bureau: 

The Wisconsin stockholders of the Standard Tele- 
phone Company, which was to revolutionize the 
telephone business, have demanded an accounting of 
the money subscribed by them. Several letters have 
been written to the officers, and if an accounting is 
not soon forthcoming suit for the recovery of the 
money is to be brought. 


In regard to this. Mr. C. C. Rogers of Milwaukee, 
one of the Wisconsin stockholders, said a week earlier : 


October 25, 1995. 
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October 25, 1885. 
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It is true, we have felt somewhat disappointed at 
the delays and postponement of active operations, 
for we had reason to expect that the new telephone 
would be in use much earlier, but there is no reason 
to fear that we have been cheated. Should the under- 
taking be abandoned, we feel assured that. all the 
money paid in by subscribers will he returned. 


The Milwankee parties interested in the under- 


taking are C. C. Rogers, N.-S. Murphey, Gustav G. 
Pabst, E. H. Bottum and H. D. Smith, the Apple- 
ton banker. Each one of these, it is said paid in 
O cash when the Wisconsin district was organ- 
ized. 

Mr. Rogers has expressed a bope which we be- 
lieve. is very general among the investors in the 
company’s State rights. Will Mr. Barnes or any 
other responsible party tell the public that. it is their 
intention to return this money if the undertaking is 
abandoned? We think not. l ` 

One of the Chicago dailies reports that ‘‘ there 


was consternation in telephone circles all over the 


country as the result of the exposure of the stock- 
jobbing methods of the Standard Telephone Com- 
pany. Locally there was considerable comment on 
the character of the deal, which embraced so many 
prominent men as backers and promoters, and 
which bas been pronounced a bare-faced swindle.” 

It is also said“ that a suit will be immediately 
brought against the parent Standard Company by 
the New Jersey State Company. The New Jersey 
corporation is capitalized at $3,000,000 and has a 
board of twenty directors. Each director paid $1,000 
cash for $50,000 stock in the State company, making 
$1,000,000 in stock that they now nominally hold. 
The other $2,000,000 in stock went to the original 
syndicate of four promoters. 

A committee of three directors.“ it is said, has 
been appointed to bring suit against the syndicate, 
and if necessary to prefer criminal charges against 
Allen T. Nye, the chief promoter and organizer. It 


is considered likely that other State companies. 


will follow the lead of the New Jersey corpora- 
tion, and that the affairs of the Standard Company 
will soon be involved in a mass of litigation.” 

The gentlemen whose names have been connected 
with this enterprise are certain y in an unenviable 
position. They will soon have to speak or stand 
convicted of selling their names for the promotion of 
a very questionable scheme. The entire career of the 
comphny has been marked by methods which would 
have been called criminal if applied by men of no 
repute. It will be remembered that the original syn- 
dicate behind the Standard Telephone Company was 
made up of Allen T. Nye, Thurlow Weed Barnes. 
Charles T. Strauss and J. O'Neill. The parent com- 
pany was capitalized at $10,000,000. 

Twenty-one separate district companies were then 
organized under the laws of Arizona. In exchal ge 
for the transfer of patent rights the syndicate took the 
whole of the capital stock of these twenty-one dis- 
trict companies, ranging from $3,000,000 to $6,000, - 
000 each. They then sold back to themselves and the 
additional directors in cach district company one- 
third of the capital stock at the rate of $50, 000 stock 
for $1,000 cash. Each person putting in $1,000 
cash was promised a directorship. Some prominent 
men are said to have received $30,000 stock as a 
bonus for the use of their names. The syndicate 
pocketed the cash received, and is said to have 
divided $300,000 in money, besides owning two- 
thirds of the capital stock in all their district com- 
panies. 

The principal district companies are: 


Capital. 
New York State 16,000,000 
Eastern (New England States)............. Seals 6,000,000 
ere ¾ ͤ irae oveen.. 3.000.000 
Pennsylvn nia ser cee eee eee 35,000,000 
Columbian (District of Columbia, Maryland, Vir- 
Kinia and West Virginia)). . . . 4,000,000 
Southern (Tennessee, Kentucky, North and South 
Carolina) te 6 . $000,000 
Ohio and Indian... nceesece. 4,000,000 
Mech 4,000,000 
Northwestern (Illinois, Iowa and Wisconsin) 6,000,000 


Jil; dette a tudgtc lunes sis ae eins tes 5,000,000 
Gulf States (Georgia, Florida, Alabama, Louisiana 

and Mississippi2:hhz zzz 5,000,000 
Pacific (Washington, Oregon, Montana, Idaho. 

Wyoming and Alaska)..... eka eater RNS eee ,000,000 
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This is an imposing showing on paper, and yet, so 
far as we can learn, after all these months of stock- 
jobbing not a single Standard telephone exchange is 
in operation. If there is one we would like to know 
of it. If there are any patents worth $100 apiece, we 
would like to know of them. If there was any 
honest basis whatever for the company’s operations, 
we would like to know of it. If there is any equiva- 
lent which they can give honest investors, we would 
like to know what it consists of; and we defy any one 
of the promoters to justify the sale of any State or 
local rights whatever. 

The whole structure is already tottering, and if 
many a heretofore honored man is not discredited 
and disgraced beyond redemption by its collapse, the 
best men in the telephone world will be greatly sur- 
prised. 

ELECTRICITY has not been able to find one of this 


class who has any confidence whatever in the con- 


cern. 
It is evident that the insiders are very much dis- 

turbed over the turn affairs have recently taken—the 

exposures of ELECTRICITY, the intended suits for 


recovery by different State organizations. 


In the New York World of Sunday, October 27, 
there was a paid reading notice of over five columns, 
written in a style which reminds one of Allen T. 
Nye, booming the company. The whole thing was 
a conspicuous though ill-timed effort to stem the tide 
which has set in against the principals. 

We quote a few sentences : 

In three years from to-day, in place of the 15,000 
telephones in use in New York City, and in place of 
the 4,571 in use in Brooklyn, and of the 4,500 in use 
in Philadelphia, therr will be at least 150,000 in New 
York City and 100,000 each in Brooklyn and Phila- 
delphia. 

The general public has very little conception of 
the fact that the combined capitalization of the com- 
panies comprising what is known as the Bell Tele- 
phone system is in the neighborhood of $400,000,000, 
and that this vast ocean of stock is paying dividends. 

The Bell Company in New York City showed total 
profits in six years of 474 per cent. 

The Standard switchboard is a novel departure in 
exchange work, and marks an epoch in switchboard 
construction. It is exceedingly cheap to install as 
well as to maintain. For an exchange of 10,000 sub- 
scribers, according to the Standard Company's claim, 
a switchboard costs, instead of $350,000, only about 
$20,000. Instead of $80,000 a year for connections, 
its cost would only be about $60,000; and interest, 
depreciation and maintenance, instead of being 
850.000, would he only $3,000. Each section of the 
switchboard has, instead of 10,000 jacks, or switching 
terminals, only about thirty to fifty. The limit of 
the multiple switchboard now in use all over the 
United States is at the top notch 10,000 subscribers. 
The limit of the Standard switchboard is, as above 
stated, not reached even at 50,000. ` 

No official statement has ever been given out by 
any authorized agent or officer of the new company. 
and inguirers at the headquarters of the company, in 
the Postal Telegraph Building, are politely requested 
to allow results to speak for themselves. 


The Standard Telephone Company’s beginning 
was entirely wrong if its objects were legitimate. 

We have no doubt that, despite the refusal of the 
officers to give out official statements, results will 
soon speak for themselves. 


& & ** 


Get What ELECTRICITY predicted in the 
Together. incandescent lamp business is gradu- 
ally coming true, though not as rapid ly as we hoped 
it would. We refer to the enforced retirement of the 
makers of inferior and cheap lamps by the working 
out of natural commercial laws. There have been 
several suspensions, none of them large enough to 
create any particular comment. The cutting of 
prices has gone far enough, however, to convince the 
public itself that other things than cheapness should 
be considered in an incandescent lamp. There never 
were so many poor lamps on the market, nor such a 
universal protest from users against them. And 
while the leading manufacturers are turning out bet- 
ter lamps than ever before, they are yet suffering 
from the evil effects of the competition in “ cheap- 
ness.” The situation, though apparently better than 
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it was a few months ago, is critical. Some of the 
makers of the best lamps, exasperated at the loas of 
orders by the underbidding of one cent a lamp on 
lamps known to be worth less than half as much as 
their own, are seriously considering cutting the 
market wide open with a reduction of 50 per cent. 
in order to drive the trade disturbers out, trusting to 
an ultimate re-establishment of fair prices. We 
doubt the wisdom of this plan, though there appears 
some justification for it. 

The most sensible thing would be for the lamp 
makers to come together in some sort of a combina- 
tion in which each company would preserve its indi- 
viduality and work as hard to sell its own product 


as ever. This could be accomplished by the estab- 


lishment of a central agency, from which all lamps 
should be billed at uniform prices for different candle 
powers and voltages. The selling argument would 
then be quality alone, and the company refusing to 
go into the combination would practically confess in 
advance its lack of confidence in its own product. 

There should be in some way a general stiffening 
of prices, and a constant struggle to turn out the BEST 
LAMP POSSIBLE. In no other way can the incandes- 
cent lighting business hold its own against the com- 
petition of small are lamps (constantly being im- 
proved ), and against the Welsbach light. which has 
already made serious inroads on the income of many 
a central station. And it is the central station men 
who ought to be more interested than any one else 
in improving the quality of the lamps. They do not 
aid in this by buying the cheapest lamp offered. 
The logs of a few customers by reason of poor, yellow- 
ish and offensive looking lamps will more than over- 
balance the saving of a few cents on initial cost. 

The strongest argument the central station man 
can offer against the Welsbach burner is the superior 
QUALITY of the incandescent electric light. This 
quality is only obtainable by the use of the best 
lamps. 

The average production of lamps for this year will 
be about 50,000 per day. An increase in price of two 
cents per lamp would thus mean an added profit of 
$1,000 per day to divide among the various manufac- 
turers. 

Lamp makers who are in the business to stay should 
get together on the basis of better prices and better 
product. 

x & *. 

Municipal Lighting The special committee of 
in Boston. the Common Council of 
the City of Boston appointed to consider the expe- 
diency of exercising the authority provided by legis- 
lative acts of 1891 concerning the manufacture and 
distribution of gas and electricity by cities and towns, 

has made its report. 

The committee investigated the lighting systems in 
the cities of Philadelphia, Marietta, O., Springtield, 
III., Bloomington, III., St. Joseph, Mo., Aurora, 
Ill., Chicago, Michigan City, Ypsilanti and Detroit. 
As the result of its labors the committee concludes 
that Boston was paying too much for electric light- 
ing, and that a great saving could be made and at 
the same time the citizens could be furnished with 
an electric light service fully equal to the present, 
and that it is expedient for the city to establish and 
maintain a plant for the manufacturing and distribu- 
ting of electricity for municipal purposes. 

Other discoveries made by the committee are stated 
as follows: 


The committee has given sufficient time to the 
question of the cost of an electric light plant. fortified 
with the experience of other cities, to be able to state 
that an overhead line of construction, with 35 to 40 
foot cedar poles, shaved and painted, with triple 
braid No. 6 weather-proof line wire, including every- 
thing requisite for such service as the city of Boston 
would require, can be constructed for less than K300 
per mile. In fact your committee are prepared to 
venture the-statement that it can be constructed for 
$250 per mile. 

The plant in Detroit of the finest possible make 
cost $300 per are. This includes the cost of ex- 
pensive real estate, both in land and building. The 
actual cost of construction will not exceed $168 per 
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are for an overhead system of 3,000 ares in Boston, 

and your committee are positive that they are not in 

error in making this statement. The additional cost 

of real estate will of course depend upon the location, 

but your committee believe that such location can 
be secured as to bring total cost of plant, including 
land and buildings, not over $250 per are. Assuming 
that an estimate of $250 per arc is correct, the cost to 
the city of a 3,000-are plant would be 8750, 000. The 
interest on the investment, a fair charge for deprecia- 
tion and well-paid labor would, in the opinion of 
your committee, make the total cost not over $75 per 
are, and there would be a net saving to the city of at 
least $125,000 per year. 

That electric lighting is to supersede gas is only a 
question of a short time, and your committee are 
thoroughly convinced that the best and most economi- 
cal light for a large city is the electriclight It is no 
longer a question of experiment, and the cost of 
operating is no longer the exclusive property of the 
electric light companies. The manufacture by cities 
of electricity for municipal purposes has demonstrated 
the fact that the generating of electricity for lighting 
p is an open commercial question, entirely 
devoid of mechanical difficulties, and proves that the 
fancy prices charged by the electric light companies, 
not only in this but in all other cities, are unwarrant- 
able, and it certainly must be a surprise to the City 
Council and the citizens of Boston that a commercial 
company receiving such valuable franchises from this 
city for a merely nominal consideration should take 
such an advantage of the taxpayers as to charge 100 
per cent. more for electric light than it costs to manu- 
facture. 


Notwithstanding the suggestive discoveries made by 
this committee, it is evident to it ‘‘ that the consum- 
mation of a municipal plant, however desirable, is 
very remote until certain modifications are made in 
the act of the Legislature. 

& & 

The investigations made by the committee reveal 

nothing new, nor do they confirm anything, except 


possibly the inaccuracy and unfairness of the statis- 


tics on municipal lighting that have already been 
compiled. In no case thus far brought to public 
notice have all the elements entering into the cost 
of the production of electricity for lighting purposes 
been taken into account in the estimates made by 
the advocates of municipal control. Failure or re- 
fusal to do so has vitiated all statistics previously pre- 
pared. The report of the Boston committee exhibits 
all the characteristic defects, while it adds nothing 
but volume to the literature of the subject. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


Mr. AL T. SHocH has qualified as receiver for 
the Ottawa (Ill. ) Electric Street Railway Company. 
This is the road, it will be remembered, built by 
Mr. T. P. Bailey, of Chicago, with General Electric 
money, to show the citizens of his native town what 
a great man he had grown to be. 

& & * 
Stili Scheming. 


H. N. Byllesby is Teyior Je Work Another Bond 
eal. 


A few weeks ago Mr. H. M. Byllesby spent consid- 
erable time in Missoula, Mont., endeavoring to carry 
through a great water-power-electric-light-stock-and - 
bond scheme, with a bonus from the town of land 
and subscriptions for $15,000 of the bonds. The effort 
failed. 

Now we understand Mr. Byllesby has returned to 
to Missoula to try it again. 

ELECTRICITY warns the business men of the town 
that any scheme which Byllesby may propose will 
be against the best interests of the community. 

If there is any water power in the Hell Gate river 
worth getting, local capital and local people alone 
should engage in the enterprise. Any company 
which Byllesby may organize will be on the straight 
road to bankruptcy as soon as it is incorporated. 

The Missoula General Electric Company is one of 
the characteristic Northwest schemes, and we do 
not wonder that Byllesby and Coffin desire to get 
out of it in some way. The population of the town 
in 1890 was 3,426. The plant was started in that 
year by Abe Heyman and H. M. Ogden. The first 


city contract was for ten arc lights. A big debt was 
piled up with the Northwest General Electric Com- 
pany. Then Byllesby took hold with a strong hand 


to apply his regular treatment. He got an option on 


it, and tried to raise money in St. Paul to buy it, 
representing that the new company would have only 
5100, 000 stock and $100,000 bonds. He told the 
boys in the St. Paul office that he had made up a 
syndicate of Messrs. Willins, Weed and Loekey 
(Northwest General Electric stockholders) to buy 
it, and every one was invited to come in on the 
ground floor. There is large money in it,” said 
Byllesby. But Mr. Lockey sent for Mr. B. F. Meek 
to ask a few questions, and found that $200,000 of 
bonds, instead of $100,000, had already been printed 
before the plant was bought. Mr. Lockey thought 
that this was a little too much for a town of 3,426 
people, and kept his money. 

Where the securities are now we do not know, but 
they appear to have been sold. 

At the time Mr. Byllesby took the plant, the fol- 
lowing was the extent of the tangible property. 
Little has been added since : 


INVENTORY OF MISSOULA ELECTRIC LIGHT COM- 
PANY’S PROPERTY. 


Three lots, as shown on abstract. 

One brick station 40 x 65 feet. 

One 2-story building on lots used for office supply room 
and workshop. 

Three boilers of 80 horse power each. 

Two 35 H. P. Westinghouse engines. 

One 65 H. P. Westinghouse engine. 

One 80 H. P. compound Westinghouse condensing en- 
gine. 

Two 50-light are machines. 

One 35-light are machine. 

Two 60-light Thomson-Houston incandescent machines. 

One 400-light Edison dynamo. 

One 300-light Edison dynamo. 

About 36 miles of wire. 


We advise Mr. Byllesby to remain in obscurity. 
The millions of worthless bonds manufactured and 
sent East by him during his career as president of 
the Northwest Thomson-Houston and General Elec- 
tric companies are conclusive proof that there is no 
further opportunity for him in this business. 

And before many months Mr. C. A. Coffin will join 
him in retirement. 

„& XK * 

Mk. Epison, in a recent interview, has an- 
nounced that he will return to active work in his 
laboratory as soon as he can secure a competent 
manager for his mining plant at Ogden. He has of- 
fered the place to Prof. W. D. Marks, of Philadel- 
phia, who may accept. 

& K * 

THE daily paper reports of the sale of the Schuyler 
Electric Company’s factory at Middletown are 
slightly inaccurate. The General Electric Com- 
pany paid for the entire property $77,225. This is 
somewhat less than our estimate of its value in our 
analysis of General Electric reports. 

° Y X * 

THE case of the Adams Electric Railway Com- 
pany vs. the Lindell Railway Company came up be- 
fore the United States Circuit Court of Appeals at 
St. Paul last week. Dr. Adams is confident of a 
judgment in his favor this time. 

* „ * 

ARGUMENT was heard at Philadelphia last week by 
Judges Pennypackerand Sulzberger on the question 
of Councilman Andrew J. De Camp's right to a 
seat in Common Council as a representative from 
the Twenty-ninth Ward while holding a stock- 
holder's and mannger's interest in the Brush Electric 
Light Company, which has lighting contracts with 
the city. Mr. De Camp was elected last spring. 

& & * . 
False Prophecy. 


(From the Boston Commercial Bulletin, October 19, 1895. ) 


General Electric attracts attention by its comparative 
strength. Advices from New York, not through news 


agency channels, have been to pick up this stock on weak 


spots, as plans were being quietly laid which would make 
it sell very much higher. 

General Electric shares have since sold at 334, a 
drop of 31 points in one week. 

& & * 
The Solid Truth. 

People who are contented seldom give the world any of 

its forward movement. 


The Brooklyn Bridge. 


The Executive Committee of the Brooklyn Bridge 
Trustees, which was authorized some time ago to 
inquire into the advisability of using electric 
power to do the car switching at the bridge terminals 
and to heat the cars. and which has visited a number 
of cities to see how this work was being done else- 
where, has decided to permit the electrical com- 
panies to put in experimental plants at the Brooklyn 
terminal with a view of adopting some one of 
these systems if it prove to be satisfactory. Chief 
Engineer Martin was authorized to advertise for 
proposals. 


High Speed Commercial Telegraphy.“ 


The above was the subject of a lecture delivered by 
Mr. Patrick B. Delaney before the New York Elec- 
trical Society at Columbia College on the 28th inst. 
Mr. Delaney has devoted his life to the development 
of multiplex, synchronous and machine telegraphy. 
The expressed purpose of his lecture was to explain 
the construction and to illustrate the methods of 
operation of his most recently perfected devices, by 
means of which it is possible to transmit upwards of 
2,000 words per minute. The apparatus consists of 
a perforator, upon which the message is prepared by 
perforating a ribbon of paper ; a transmitter, through 
which the ribbon is passed, and the receiver, which 
reproduces by electrolytic action upon a prepared 
ribbon the impulses imparted at the transmitting 
end. 

It is not claimed by the inventor that his new 
system will replace the present duplex, quadruplex 
or multiplex systems for commercial work, but 
that it has a peculiar field of its own. By an 
elaborate array of statistics he demonstrated that a 
line of two wires between New York and Chicago, 
costing complete $850,000, and transmitting messages 
at the rate of 400 words per minute, would be able to 
take care of as many messages as there are now letters 
transmitted between those points, and at a cost not 
exceeding 15 cents per message. Thus the telegraph 
would become the auxiliary of the postal service, 
and at a tariff within the reach of all. 


— 


LEGAL NOTES. 


Conduit Railway Litigation. 


Charles Bidwell of Toledo, O., hascommenced suit 
in the United States Court at Toledo against the 
Toledo Consolidated Street Railway Company, now 
the Toledo Traction Company, to determine the ques- 
tion of infringement of patents Nos. 373,046 and 
504,549. These patents are for an electric conduit 
railway and were granted to Benson Bidwell, father 
of the complainant. | 

Elias E. Ries, of Baltimore, and Albert H. Hen. 
derson, of Philadelphia, have instituted suit against 
the Metropolitan Railway Company of Washington, 
D. C., for infringement of certain patents on conduit 
railways. 


In the suit of the Edison Electric Light Company 
et al., against James Pass and Albert P. Seymour, of 
Syracuse, N. Y., a preliminary injunction has been 
granted restraining the defendants from manufac- 
turing incandescent lamp sockets. : 2 


The Siemens & Halske Company of America has 
instituted suits in the United States Circuit Court at 
Chicago against the General Incandescent Are Light 
Company of New York and E. Baggot of Chicago, 
for alleged infringement of the Hefner-Alteneck 
chain-feed arc lamp and the Hoffman cut-out patents. 


Lawyer Wainwright, of Manasquan, N. J., has 
been appointed receiver of the South Jersey Street 
Railway Company of Point Pleasant, N. J. | 


The Florida Supreme Court has affirmed the judg- 
ment of the lower court, which recognized the right 
of the City of Jacksonville to furnish lights for com- 
mercial purposes. 
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GENERAL ELECTRIC'S FINANCING 


ELECTRICITY. 


POLICY. 


Northwest General Electric—The Scheme, the Companies Fi- 
nanced, the Facts and Figures from the Official Record. 


HOW BONDS ARE MANUFACTURED FOR NEW ENGLAND INVESTORS. 


The Austin Electric Company. 

The condition and history of the Austin Electric 
Company possesses more than usual interest from 
the fact that after many vicissitudés the plant finally 
became the personal property of Mr. Charles A. 
Coffin, who still owns it. Mr. Coffin’s fortune is 
variously estimated now from —$250,000 to 
+-$3,000,000. Whatever it may be, we cannot help 
but wonder how many securities like those of the 
Faribault and Austin companies go to make up his 
pile. The fact, however, that the Austin stock was 
not unloaded on some outsider does not detract in 
the least from the justice of our arguments against the 
swindling methods of Coffin and Byllesby, but 
rather strengthens it. The stock has been offered 
to dozens of people in the past three years, and would 
have been sold if possible. The reasons why it has 
not been unloaded are the same reasons which ac- 
count for the slump of General Electric stock from 
119 to 254, the winding up of the Northwest Com- 
pany’s campaign, and all the humiliating history of 
the General Electric enterprise since the summer of 
1893, to wit: the loss of public confidence, brought 
about by the exposures of ELECTRICITY. 


The lighting plant in the town of Austin, Minn., 
was first started in the fall of 1888, by the same 
gentlemen who put in the plant at Owatonna, and 
it was put in in much the same way. Pierce Bros. 
were honest country boys who had read of the fabu- 
lous sums to be made in electric lighting. They 
wanted to try the business, yet had shrewdness 
enough to keep their money and place the chief 
burden from the start upon the company whose 
agents sold them the apparatus and who made such 
glowing misrepresentations. They had no desire to 
humbug any one, but they did not propose to be 
humbugged. And it is on record that when they. 
retired from the electric lighting field the field owed 
them nothing. 

Acting under advice from the Northwest Com- 
pany's agents, they procured a franchise in the town 
of Austin, a copy of which we offer in evidence: 


{Certified Copy.] 
ORDINANCE No. 115. 


An ordinance granting Pierce Broa. the right to use and oc 
cupy the streets, alleys and public grounds in the City 
of Austin, to erect and maintain poles and wires there- 
on for electric light and power purposes, 

The Common Council of the City of Austin do ordain: 

tection 1. That the right, permission and authority is 

hereby granted to Pierce Brothers (S. H. Pierce & W. 8. 
Pierce), their heirs and assigns, for the term of licenty-fire 
years from the date of the passage of this ordinance to erect 
and maintain in any and all of the streets, alleys and pub- 
lic grounds of the City of Austin, Mower County, Minne- 
sota, poles for electrical purposes, and to place wires and 
fixtures thereon, also to repair or remove said poles and 
wires at any time as may be necessary or expedient, pro- 
vided, however, that the rights hereby granted are subject 
to the following conditions: 

lst. The franchise hereby pene shall not be exclusive. 

2d. The right of the City of Austin to use the tops of said 
poles for fre alarm purposes free of charge. 

8d. The right to regulate the manner and places in said 
streets where the same shall be placed, not exceeding one 
hundred and twenty-fire (125) feet apart, is hereby reserved 
to the Common Council of the City of Austin, by resolu- 
tion or ordinance, or by its committees and the right to 
provide by ordinance or resolution prohibiting excessive 
charges for light to the citizens and inhabitants of said City 
of Austin. 

Amendment to Section one (1) offered by Alderman West, 
by adding thereto the following: 

And provided further, that in the event of said electri- 
cal plant not being operated for the space of sirty days 
the City Council may require the poles herein authorized 
to be removed by said Pierce Bros., or their successors or 
assigns; and provided further that the franchise hereby 
granted shall terminate and be null and void upon a fnil- 
ure of said Pierce Brothers, or their successors or assigns, 
to keep anid electrical plant in active operation for the space 
of three months; and provided further that the City of 
Austin reserve the right to terminate the franchise hereby 
antes at any time after ten years by purchasing said elec- 

rical and power plant at the actual cost thereof and the 
actual cost of the poles, wires, lamps and other fixtures. 


Section 2. This ordinance shal] not be valid as a franchise 
unless said Pierce Brothers shall, within thirty days from 
the passage of this ordinance, file with the City Recorder 
their acceptance of this ordinance and consent to comply 
with all reasonable ordinances er regulations that may be 
passed, regulating the maintenance of said poles, and con- 
ducting the business of maintaining an pleateleal plant 
under this ordinance, and shall have said plant in operation 
within seven months from the date of the passage of this 
ordinance. 

Section 8. This ordinance shall effect and be in force from 
and after its passage and approval. 

Passed this 8th day of November, 1888. 

approver this 12th day of November, 1288. 

Published this 22d day of November, I. 

Attest: Approved November 12, 1888. 

JOHAN WOLD, O. W. GIBSON, 

City Recorder. Mayor. 


The plant lest money steadily and piled up a 
large indebtedness with the Northwest Company at 
St. Paul. At length, in the spring of 1892, Mr. H. M. 
Byllesby, having taken charge of Mr. Coflin's exploit- 
ing and financing work in the Northwest, directed 
his attention tothe Austin plant. It answered all 
the requirements for the application of the Coffin- 
esque plan. It was losing money, was in an out-of- 
the-way place, and had never been stocked or 
bonded. It was ripe for capitalization. Accord- 
ingly the Austin Electric Company was incorporated, 
with $50,000 stock and $50,000 bonds planned to be 
issued. A copy of the original incorporation papers 


follows : 
[cory.] 
ARTICLES OF INCORPORATION OF THE AUSTIN 
ELECTRIC COMPANY. 

We, the undersigned, for the purpose of organizing and 
becoming a body corporate under and by virtue of the laws 
of the State of Minnesota, in such cases made and provided, 
have adopted and executed the following Articles of Incor- 
poration. 

ARTICLE FIRST. 


I. The name of this corporation shall be the “ Austin 
Electric Company.” 

II. The general nature of its business shall be (a) to con- 
struct, maintain and operate a plant or plants for manufac- 
turing and generating electricity. 

(b) To manufacture, sell and supply electricity for light, 
heat and power. 

III The principal place of business of said corporation 
shall be in the city of Austin, county of Mower and State of 
Minnesota. 

- ARTICLE SECOND. 


The time of the commencement of this corporation shall 
be April 4, 1892, and the period of continuance of said cor- 
poration shall be thirty years from said date. 


ARTICLE THIRD. 


The amount of the capital stock of this corporation shall 

be fifty thousand ($50,000) dollars, and the same shall be 
id in at such times and in such manner asthe Hoard of 
irectors of this corporation may designate. 


ARTICLE FOURTH. 


The largest amount of indebtedness or liability to which 
this corporation shall at any time be subject shall be the 
sum of fifty thousand ($50,000) dollars. . 


ARTICLE FIFTH. ° 


The names and places of residence of the persons forming 
this association for incorporation are as follows: Henry M. 
Byllesby, St. Paul, Minn.; Howard C. Levis, St. Paul, Minn.; 
Benjamin F. Meek, Jr., St. Paul, Minn.; Wentworth P. 
Johnson, St. Paul, Minn.; Winfield S. Pierce, Austin, Minn. 


ARTICLE SIXTH. 


I. The government of this corporation and the manage 
ment of its affairs shall be vested in a Board of five Direc- 
tors, each of whom shall be a stockholder,and in the follow- 
ing officers, viz., a President, Vice-President, Secretary and 
Treasurer, and such other officers and agents as the Board 
of Directors may from time to time appoint. 

II. The Directors shall be elected at the annual meeting 
of the corporation on the first Monday in April in each year. 

III. The officers of this corporation shall be elected an- 
nually by the Board of Directors at their first meeting each 

0 immediately after the annual meeting of the stock - 
olders. 

IV. The President, Vice-President, Secretary and Treas- 
urer shall each be Directors, and their terms of office and 
the term of office of Directors shall be one year and until 
their successors are duly clected and qualified. 

V. The names of the first Board of Directors of this cor- 
poration are: Henry M. Byllesby, Howard C. Levis, Ben- 
jamin F. Meek, Jr.. Wentworth P. Johnson, Winfield 8. 
Pierce, and they shall hold office until the first annual meet- 
ing in April, 183. 

ARTICLE SEVENTH. 

The capital stock of this corporation shall be divided into 
five hundred shares of the par value of one hundred (3100) 
dollars each. 

In witness whereof we have hereunto set our hands and 
seals this Lith day of March, 1892, 

II. M. BYLLESBY. 
HOWARD C. LEVIS. 
BENJAMIN F. MEEK, JR 
W. P. JOTENSON, 
WINFIELD S. PIERCE. 
Signed and sealed in the presence of 
J. F. BISHOP. 
A. A. BARRY. 


— a 


VoL, 1x., No. 16 


— —— — 


— — — — — 


State of Minnesota, County of Ramsey, ss. 

On this fourteenth day of March, A. D., 1892, before me 
55 appeared Henry M. Byllesby, Howard C. Levis 

njamin F. Meek, Jr., Wentworth P. Johnson and Win 
field S. Pierce, to me well known to be the same persons whe 
executed the foregoing instrument, and each for himself 
acknowledged that he executed the same as hia free act aud 
deed for the uses and purposes therein expressed. 

[Notarial] seal J. F. BISHOP, 

Notary Public, Ramsey County, Minnesota. 


Office cr Register of Decds, Mower County, State of Minne 
0 


sota. 

I hereby certify that the within instrument was filed for 
record in this office on the fifteenth day of March, A. D. 
1892, at 4 o'clock P. M., and duly recorded in Book E” of 


Misel., page 95. 
E. WOOD, Register of Deeds. 


Filed for record in this office March 23, 1892, at 9 o'clock 
A. M. F. P. BROWN, Secretary of State. 


It will be noted that, as in the case of all the other 
local companies organized by Mr. Coffin’s exploiters. 
no local people were interested. We find again the 
names of Byllesby, Levis, Meek, Johnson, all em- 
ployés of the Northwest General Electric Company, 
and W. S. Pierce, who was soon to become an em- 
ployé of that company. 

At this time there was no legitimate reason for 
any disposition of the plant other than closing it 
down and getting rid of the apparatus on the best 
terms possible. It had lost money every month, and 
the length of pole tines was such as to preclude any 
profit from the amount of lighting possible to be 
done in the town. Austin had in 1890 a population 
of 3,901 people—an ordinary country village. It had 
no large manufacturing establishments or other en- 
terprises likely to use much light. It had three 
banks, with an aggregate capital of $150,000. 

But the General Electric Company was at the high 
tide of prosperity, and Mr. Coffin had advised 
Byllesby that he could take an unlimited number of 
bonds, provided they did not cost over 60. Of 
course Mr. Byllesby’s only desire was to *‘ boom the 
business. He had no reason, from his point of 
view, to tronble himself about the ultimate gain or 
loss of the people who took the securities. It was no 
part of his duty to prevent his superior officer from 
swindling Eastern investors. 

The records which we will present are perfect jus 
tification of our charge that there was no 
honest motive behind the capitalization scheme. The 


size of the town did not warrant it; the plant as it 
stood was thrown together for a speculation and war 


unfit for even the small amount of business done 
The manager wrote to the home office in 1°93 æ 
follows : 

„This whole steam plant is an abortion from start 
to finish, and simply places on the company’s 
shoulders the effects of the plans and work of a com- 
bination of a pack of fools.’’ 

Now let us see the actual results after Mr. 
Byllesby had taken hold and issued $50,000 of securi- 
ties, as shown by the record of the first twelve 
months under his control: 

{cory.] 


AUSTIN ELECTRIC COMPANY. 


STATEMENT OF EARNINGS AND EXPENSES FoR 
TWELVE MONTHS ENDING MARCH 31, 1993. 


Earnings. 
Ine. Arc. 
Pha) eee eee reer ee ee $336 AR $154.50 
NN mA Ria e Sv es Be 55.24 153.25 
June 3898.7 147.50 
July ...... VVV 340.12 176.00 
Agusti tk Geeta 359.76 154.10 
September . 475.0 155.00 
Other err 381.27 156 00 
November - 406.11 157.5 
Decennb er 418.90 149.50 
Mn asa heater ges 336.59 174.35 
February .....s.ssss csesesses 278.52 148.20 
Maren aeai 239.84 141.50 
$1,142.06 $1,967.15 96.0062) 
Erpenss. 
Salaries of officers and clerks........... $503.80 
Salaries of engineer and fireman....... 1,129.10 
General expense. 296.69 
Traveling expense 25.35 
E A ea oatae 1,154 46 
Oil and waste 74.2 
Arr. 88 e 39.22 
Repairs to electric plan 271.00 
Repairs to steam plant 68. 6 
Disc sunt. 273.81 
III ³ er ne re ac 87.36 
Ingür nig ͤ o 272 WO 
r nee isa ses eeu sca d.teaw eee ious 113.35 
Lamp. e 411.15 
Legal xine. e 70. 
Boiler compounßljljlj . . 8.25 Ho * 
Surplus for one „ear N. 9 


Oct. zo, 1895: 


ELECTRICITY. 


a a 


Here we have a surplus of receipts over disburse- 
ments of $1,209.28. 

The trial balance, taken off at about the same 
time, showed a plant account of $49,040.50 and 
debts of only $401.30. The plant account in all 
these statements is the amount at which these com- 
panies were carried on the books of the Northwest 
General Electric Company—the amount which they 
had cost. The trial balance follows : 

[copy.] ; 
AUSTIN ELECTRIC COMPANY. 
TRIAL BALANCE FOR FOUR MONTHS ENDING MARCH 


31, 1893. 
Plant accounnꝶt cewennes $49,040.50 
Steam plannt . nee 242.50 
Electric planũttt. cree wees 132 00 
Street lines and wire sroda 103.47 
Transformers 1147.70 
Wiring eee ccc cece ccecvenencs eh 99.18 
Tools and fi xtures 18.00 
Buildinnnn kk 23.10 
Office flxtureasss e eee 38.73 
Cash ese Ser te tee ee O ee a8 50.02 
Organization expense 500.00 
Accounts receivablaa eee ee 416.72 
Cooley © Vater e 25.11 
Officers and eler:cks. 201.90 
Engineer and flreman 350.00 
Fuel. VVV 120.87 
Discount...... ttt ccs tees 110.27 
Insuraun eker cee estes 242.73 
LIaampqj)ess se 112.25 
TAXES oo see 6 ONS e Ses 84s 8 See 87.36 
General expense 49.66 
Carbons .......s.sesse 25664 eee toon eee 50.00 
!! ren cue aa 8 36 72 
* Repairs to electric plant 40.30 
18 * steam plannn Z . 32.42 
Oil and wastteeeeeeeee ee 14.82 
Traveling expenses 22.40 
$52,288.70 
Credits 
Capital stoeckkkkkkgdd ee ee $50,000.00 
Northwest Gencral Electric Co......... 401.30 
Earnings ae eee ear err er 1,887.40 
$52,288.70 


le eee. 


M Bue. 


AN OBJECT LESSON IN NORTHWEST G. E. EXPL 


The shortage of the first year’s operations may be 
reckoned thus: 


6 per cent. depreciation on $49,010.50......... „ $2,942.43 
6 per cent. interest on $50,000 stock. . . . 3,000.00 
$5,942.43 

Deduct net earnings q ˖ .U 1,209.28 
Total deficit.......... ooro sae cee PO cae aaas $4,733.15 


But the longer the plant was run the worse its con- 
dition became. 

The proportion of earnings to operating expenses, 
given above, could not be maintained, and was at 
various dates as follows : 


Earnings. Exps. Surplus. 

4 mos. ending March 31, 1898.... $1,947.40 $1,451.70 $135.70 
5 * oe April 0. 2, 277.31 2,123 86 1553.48 
6 * x ay 3J. 2,612.14 2,506.93 135.21 
7 5 June 30. . 2,903.16 2,775.45 217.71 
8 * 8 July 31, . .. . 3,305.22 3. 138.16 167.02 
13 "A Dec. 3. 5,921.84 5,542.17 579.67 


At the same time the debts were increasing con- 
stantly, and it is evident that the only way a sur- 
plus ” could have been counted at all was by decep- 
tive manipulation of accounts. The money owed 
was chiefly for supplies bought of the Northwest 
Company, as the Austin Company had no credit else- 
where, and frequently had to borrow coal from the 
city. The debts grew as follows: 


March 31, 18... . . $401.30 
April Vb . . 92.18 
May. JJ“. sa eee e shea 729.91 
June > õ ð A se ieeee 729.91 
July “Ble. / ³ð³VW„GĩW ee ees ees 588 88.34 
Dec: / ( ( ²˙· - AA n)) 3,904.32 
March 31, 1894.......... EEN E ation E EE 7,586.16 


At the latter date, while the company’s insolvency 
was becoming more and more conspicuous, all the 
time the Northwest Company had gradually raised 
the amount at which the Austin Company was carried 
as an asset, asshown by the plant account in the fol- 
lowing: 

[cor v. ! 


AUSTIN ELECTRIC COMPANY. 
TRIAL BALANCE MARCH 31, 1894. 


Plant necounntt . $53,767.11 
General office expense 210.00 
Sala ry superintendent........ essere 650 00 
Wag es engineers and firemen ...... Lat 568.06 
General expense. ; 19.89 
FFII ⅛ Ä ⁰ see ee 751.75 
Accounts recei vnbl e 173.45 
Water ce a ]ð2Ä ð ß ew ewes 41.78 
Repairs to electric plants. 3.00 
Repairs to steam plant.... 59.62 
Discount ssseccceineriesereia sesa Ue 42.24 
Intere kk 3.00 
I AAA SSS 145.51 
Insuran d... 257.50 
Street lines and wirtrtr e. B 90 
Carbons ... ee a 50.45 
$57,055.76 
Credits. 
Capital stock ... 2... cece ssesseseeeces $50,000.00 
Notes paya ble. Q. 3,476.87 
Enrninlßl . . 1,987.74 
General Electric Compan dd. 532.95 
Accounts payable...... W 469 62 
Profit and loss. e 558.58 
si $57,055.76 


We will leave to Mr. Coffin and Mr. Byllesby the 
task of explaining how any company could have a 


surplus of carnings over expenses from month to 
month, while its debts were constantly growing, 
and with no increase in real assets. 

As before stated, the Austin plant is one of Mr. 
Coftin’s gems. It is all his. In May of this year he 
offered it for sale very cheap, and in his letter to a 
prospective customer enclosed the following state- 
ment : 

[copy. ] 


AUSTIN ELECTRIC COMPANY, AUSTIN, MINN. 


COMPARATIVE FINANCIAL AND INCOME STATE 


MENTS. 
Assets, 
May 31, 1891. Dec. 81, 1894. 
Cost of pla alt $53,5%5.58 $53,854.69 
Supplieson handel 65.00 
Accounts receivᷣable 646.10 1,095.28 
Profit and loss (deficit)......... 1,279.48 231.02 
$55,586.16 $55.213.35 
Liabilities. 
Ca ital toe 90, 000, 00 $50,000.00 
Bills pay able . 3, 476.7 
Accounts payabb de 2. C0. 49 8,213.35 
Cash (per draft 788. 80 
$55,586.16 $55,213.35 


— —— — — N 


COMPARATIVE INCOME STATEMENT. 


Gross Earnings. Gross Expenses. Net Earnings. 

1898. 1891. 1893. 1894. 1893, 18%. 

January... $482.75 $667.57 $121.24 $621.84 $61.51 $45.73 
February 399.49 640.58 3H.34 587.64 5.15 52.94 
March 377.86 679 69 395.19 592.65 17.33 87.04 
April 874.17 623.25 359.80 615.14 14.87 8.12 
Maůy 389.78 640.80 346.60 626.64 43.13 14.16 
June 339.85 648.55 340.43 555.72 58 92.83 
July 304.63 651.69 257.73 498.44 46.90 153.25 
August ... 474.70 644.665 293.93 558.71 180.77 85.94 
September. 466.80 712.96 419.62 359.57 47.18 153.39 
October... 487.88 792.57 456.41 673.32 31.44 119.25 
November. 612.13 876.87 549.67 675.42 62.46 201.45 
December. 698.71 878.66 573.20 783.80 125.51 144.86 


— — — —— 


$5,408.70 $8,457.25 $4,808.19 $7,298.89 $600.51 $1,158.96 


1895. Gross Earnings. Gross Expenses. Net. 
January...... $237.89 $679.73 8153.16 
February 780.96 . 640.80 140.16 
Maren... 783.23 602.37 180 86 


It will be noted that the plant had apparently 
improved itscondition between March and Decem- 
ber of last year. The debt had decreased to $5,213.35 
and cash in bank had been raised tothe magnificent 
sum of $32.36. 

We will leave for the concluding chapter a con- 
sideration of the amount of the actual investment in 
the Austin plant as shown by the official inven- 
tory. 


FRANKLIN L. POPE. 


Resolutions of the American Institute of Electrical 
Engineers. 


At the regular monthly meeting of the Institute of 
Electrical Engineers on October 23d the following 
resolutions were adopted : 


Whereas, The American Institute of Electrical En- 
gineers has heard with heartfelt sorrow the sudden 
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death by a lamentable accident of its past President, 
Franklin Leonard Pope ; and 

Whereas, We the Members, Council and Officers of the 
Institute desire to express our profound realization of 
the bereavement we have sustained, and the sincere 
grief we experience, and to record in fitting terms our 
keen appreciation of the great worth and high qualitics 
of our late fellow member, his eminent services to our 
organization, and his able, unwearying and successful 
work in applying electrical energy to many useful pur- 

oses. It is therefore 

Resolved, That by the death of Mr. Pope, called away 
in the full fruition of manhood and the meridian vigor 
of intellect, the profession at large has suffered an in- 
calculable logs, and the Institute has been deprived of 
a most distinguished and valuable member and a wise 
and sagacious counsellor, endeared to many members by 
long, pleasant and affectionate intercourse, and esteemed 
and respected by all, no less for his kindly and warm- 
hearted nature and dignified simplicity of character, 
than for his universally acknowledged genius and great 
aility. 

Resolved, That we hereby express the poignant grief 
wherewith we contemplate the sad event which has 
taken from us one who, whether in the earliest days of 
our Association, co-operating in its successful establish- 
ment, urbanely and efficiently presiding as our chief 
executive officer at business and social meetings, dis- 
creetly and judiciously performing the unassuming 
duties of a member of the Committee on Editing, or in 
the capacity of an individual member conserving the 
interests of harmony and stability, has uniformly had 
the dignity of the Institute at heart. and has asidu- 
ously, cheerfully and faithfully labored for its welfare. 

And whil@we sincerely mourn the loss of an associate 
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so eminent and useful, thus suddenly withdrawn from 
the activities of this present liſe, we most earnestly 
grieve for the parting 159015 a friend so sincere, faithful 
and true. 

Resolved, That we extend to his stricken family our 
tenderest sympathy in this the hour of their affliction, 
and that in testimony thereof a copy of these resolu- 
tions be forwarded to them. 

Resolved, That these resolutions be appended to the 
minutes of the Council, and be published in the Trans- 
actions of the Institute. 


THE BEHAVIOR OF THE CARBON BRUSH 
ON THE COMMUTATORS OF DIRECT 
CURRENT POWER GENERATORS.“ 


BY HARRIS J. RYAN. 


The experience of electrical engineers during 1880 
to 1890 with dynamo electric machinery of magni- 
tude was almost without exception in connection 
with generators for supplying incandescent lighting 
currents. Such generators were generally of the two- 
pole type with smooth-bodied armature cores, on the 
surface of which the conductors were mounted and 
secured in place by means of binding wire. Self-in- 
duction of the sections of such armatures was a 
minimum. The air gaps were large and the M. M. F.’s 
used for the establishment of the armature induction 
were in the sizes of generators then in use easily 
maintained ahead of the maximum M. M. F. of the 
armature when delivering its full load current. 
Under these circumstances it was easy to maintain a 
suitable set of conditions for the successful commuta- 
tion of the currents by means of metallic brushes, 
which at that time were universally used. Being 
used for electric lighting, these generators had a load 
output that fluctuated slowly, and the attendant 
from time to time, as the load shifted, would adjust 
the brushes to that neighborhood of the magnetic 
fringe under the leading pole tips where the E. M. F. 
generated by the mechanical motion of the con- 
ductors, connected to the commutator segment pass- 
ing under the brush, would be sufficient to oppose 
the E. M. F. of self-induction and reverse the cur- 
rent. 

When electricity was applied to the propulsion of 
street cars at Richmond in 1888, for the first time 
with commercial success, it was found that the 
method of current commutation that had been an 
entire success for incandescent lighting was utterly 
unsuited for the purposes of power supply for such 
street railway service. Atthistime Mr. Van Depoele, 
later connected with the Thomson-Houston Electric 
Company, thought of the use of carbon in the place 
of metal for taking the current from the commuta- 
tors of power generators engaged on this class of 
work. The idea was tried and found to be a great 
success, and it is altogether likely that a far greater 
part than people have thought of the success of the 
electric street railway has been due to the use of the 
carbon brush on the street railway generators and 
motors. In connection with the motors, as well as 
with the generators, it was found that so long as 
metallic brushes had to be. used the commutators 
suffered scrious disintegration due to the sparking 
that ensued with the use of metallic brushes, because 
an attendant could not keep up the changing of the 
commutation point with every change of the load, 
for these changes of load both in the motors and gen- 
erators were found to take place so suddenly, and to 
vary constantly, that it would be impossible for the 
attendant, giving his entire time to a set of brushes, 
to keep them at the non-sparking point of the commu- 
tators in those cases where the time of such an at- 
tendant could be afforded. It is interesting to note, 
therefore, just in what manner the carbon brush takes 
the current off the commutator so that it is unneces- 
sary to have the brushes moved from point to point 
with every variation of load in order to avoid 
sparking. 

In the Figure, the carbon brush to which we will 
direct our attention is on the left. On the left side 
of this brush the current in the armature is traveling 
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from left to right; the opposite of this is the case on 
the right side, as indicated by the arrow heads below 
the commutator bars. As the bar, therefore, passes 
under this brush, as the armature rotates from left to 
right, the current in the armature coil that is con- 
nected to this bar at one end and to its neighbor at 
the other must becompletely reversed. This coil is 
located in a groove in the armature and is therefore 
nearly surrounded by laminated iron so that its self- 
induction is comparatively high. The self-induction 
E. M. F. formed on the sudden reversal of the current 
in such a coil is, therefore, correspondingly high. 
Some sort of E. M. F. then must be available to op- 
pose such self-induction E. M. F. with a balance 
sufficient to reverse the current against the ohmic 
resistance. The current delivered by the brush is 
taken from the commutator bars under it,as indicated 
by the arrow heads. For the sake of clearness let 
us number the bars under the brush by calling 
the left 1, the middle 2, and the right 3. Now re- 
member that carbon has a high specific resistance, 
and study what happens to the coil when between 
bars in the position of 1 and 2, and then2 and 3. Re- 
member also that our purpose in this study is to see 
how it is that a carbon brash assists in the reversal 
of the current in the sections under commutation 


without the aid of E. M. F.’s generated in the fringe 


of the leading pole tips. To do this it is convenient 
then to assume that the brushes are in the normal 
diameter of commutation and that such fringe 
E. M. F.’8are absent. The armature winding to the 
left is active in delivering current to the brush 
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through bar No. 1 over the restricted area of contact. 
This restraint area of contact presents considerable 
resistance to the passage of the total current from the 
left which gives rise to much local fall of potential. 
That diverts a considerable portion of the current 
through the coil between bars 1 and 2 to the brush 
through bar No. 2. The entire surface of this bar is 
under the brush, to which it connects with less con- 
tact resistance therefore than at No. 1. Thus far 
there is observed no tendency to reverse the current 
in the coil between the bars 1 and 2. A moment 
later this coil will occupy the same position as that 
between 2 and 3. What occurs in the position 2-3? 
The armature current from the right is being deliv- 
ered to the brush as indicated by the arrow heads 
ata. Here again is a restricted area of contact con- 
stantly diminishing with increasing resistance, so that 
just before No. 3 movesfrom under the brush a high 
local fall of potential occurs that causes some of the 
total armature pressure to divert the current by way 
of the coil 2-3 against the current already in that 
coil, causing it to reverse quickly in opposition to 
the E. M. F. self-induction. It is in this way that 
the high specific resistance of the carbon brush is 
used advantageously for effecting the commutation 
of current without the aid of pole fringe E. M. F.’s. 
This property of the brush cannot be depended upon 
for the complete commutation of the full current 
without sparking, though in most generators with 
armatures of the iron-clad type where self-induction 
of the coils is highest, fully half of the current may 
thus be commutated. In street railway generator 
practice, therefore, it is usual to adjust the brush at 
no load into that neighborhood of the magnetic fringe 
of the leading pole tip where the E. M. F.’s mechani- 
cally gencrated are sufficient to reverse one-half of 
the normal current. These E. M. F.’s are not large 
enough to cause serious short circuiting of the coils 
under commutation at no load and assist the carbon 


brush to reverse the current at the full normal load. 
It is inthis way that generators are now madeto 
operate without disruptive effects of the commuts 
tor under the most trying conditions of load varia- 
tion. 


LOCAL ANNEALING OF HARD-FACED 
ARMOR PLATES. 


BY HERMANN LEMP, JR. 

Every one is now more or less familiar with the 
Thomson electric welding process, which in the past 
year has been introduced in almost every metal in- 
dustry in one shape or another. This process created 
& new field in the technical application of currents of 
large volume and small E. M. F., a field which, while 
it was primarily intended for welding, naturally ug- 
gested a number of other applications to so fertile an 
inventor as Prof. Thomson ; and so it happened that 
early in its fandamental inception the use of large 
currents was contemplated to be utilized for heating 
plain metal bars or parts of sheet billets, ete.. for 
forging purposes, to rivet, upset, to temper or with- 
draw the temper, or to be worked upon in any well- 
known manner while being kept heated by the cur- 
rent. 

It has been the good fortune of the writer to lately 
work out one of these novel applications, and since 
the literature concerning this branch of electro- 
technics is somewhat limited, he has thought it ad- 
visable to bring an account of the same before the 
Institute. 

One of the latest advances in the making of protec- 
tive armor for battle-ships, or even forts, has been 
the introduction of what is known as the Harvey proc- 
ess. For those not conversant with the latter, I 
will briefly state that it consists in taking an ordi- 
nary low carbon steel plate and introducing an addi- 
tional percentage of carbon into the surface metal. 
thus changing the crust to the depth of about an 
inch into a steel resembling tool steel. A plate 
thus treated is lastly water-hardened, similarly to 
an ordinary tool, and by experience has shown to 
offer, under equal conditions, more resistance to the 
impact of a projectile than any other armor known. 
And therefore we will take this as an illustration of 
hard-faced armor. The extreme hardness of the sur- 
face of a Harvey plate, while exceedingly valuable 
in preventing projectiles from piercing it, has a dis- 
advantage when it is required to be pierced by a drill 
and tap. Such holes may be required either for fas- 
tening ladders, swivels or other appliances to the 
hull of the vessel, or to fasten T flanges supporting 
the deck to barbettes or turrets. 

The methods heretofore used to produce these boles 
were principally two: 

1. To protect the surface of the plate in patches or 
strips, to prevent carburation, wherever holes were 
expected to be drilled. 

2. To make accurate drawings and patterns of each 
plate beforehand, to which all holes are drilled before 
plate is hardened. 

Plan No. 1 was practised in the United States until 
it had to be abandoned. In practice it was found 
that numerous alterations in construction, errors in 
either draughting-room or mills, made it necessary 
to pierce holes where no provisions for annealing 
were made. It also happened quite frequently that 
the method for prevention of carburation did nos 
always work satisfactorily, and while white paint 
indicated well enough where soft metal was expect- 
ed, very often hard metal was actually found. Hence 
it was patent from the first that some process was 
needed to rectify errors of this kind. Experiment 
were made with the oxy-hydrogen blowpipe, or the 
electric arc, to anneal such spots as were required to 
be drilled, and numerous mechanical devices for 
drilling, with drills of every design and method af 
tempering, were tried, until it seemed that the case 
was without a remedy. 

It was at this stage that the problem was referred 

* A paper presented at the 100th Meeting of the American 
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to the Thomson Electric Welding Company of Lynn, 

-and experiments were immediately undertaken to 

solve it. The process and apparatus necessary to 

carry it out, all resulting from the experiments 
undertaken, will be described presently. 

The second method, which is used in England, has 

the advantage over the first that there is no difficulty 
in carrying it out provided there are no alterations 
made and no errors committed. The present method 
of construction seems to be to make, beforehand, a 
‘Complete model of the vessel to be built ; then make 
accurate drawings and full-size patterns of every 
plate, giving the exact location of every hole. These 
are then bored, tapped and countersunk to a depth 
of approximately 3“ and of a much larger diameter, 
filled with clay, and then she plate as a whole is 
heated and hardened with water. (See Fig. 1.) 

This method works apparently all right, although 
in spite of drawings and models errors are made. 
There is no doubt, however, that it is a slow and 
very costly method of working, and would hardly 

‘ever be resorted to in the United States. 

From the above it seems clear that there has existed 
need for a process by means of which isolated spots, 
regardless of location, might be annealed so as to 
permit drilling and tapping. 

If by sending a current of large volume through 
any spot thus to be treated the spot is brought to a 
temperature of approximately 1000° F., there can be 
no doubt that the temper has been withdrawn. Ex- 
periments carried out to that effect at once showed, 

however, that upon taking off the heating current 


ELECTRICITY. 


—— 


is important that the same may be handled with im- 
munity from electric shocks, even when operated in 
mist and rain. 

To meet these conditions a copper-clad type of 
transformer is used, one in which the secondary is 
composed of two copper castings each having a rec- 
angular groove, which two halves, when bolted to- 
gether, form a closed rectangular frame in which the 
primary is held enclosed. The hollow space inter- 
vening between primary and secondary is moreover 
filled with a heavy oil, which acts both as the insu- 
lator and conductor of heat from primary to second- 
ary. The secondary, by completely surrounding the 
primary, affords an excellent mechanical protection, 
and prevents electric as well as magnetic leak- 
age. The primary is a copper ribbon insulated with 
asbestos, and the ratio of conversion is 100 to 1. 
The transformer has two trunnions fastened to its 
sides, in a line a little above the center of gravity, 
which trunnions swing in bearings, part of a yoke 
which straddles the whole. The yoke in its turn 
has a hook which may be secured to the latter at any 
place of the arch, thus allowing the transformer to be 
suspended, like a compass in gimbals, in any posi- 
tion desired. 

It goes without saying that the copper castings 
which compose the secondary are cut through at one 
place in the circuit. On either side of the cut, two 
short platforms form the base for copper contacts of 
various shapes and sizes, by means of which the cur- 
rents are made to enter and leave the plate to be an- 
These copper contacts are of forged copper, 


nealed. 


the heat was so rapidly conducted away by the sur- 
rounding metal masses as to cause the heated spot to 
become chilled just as effectually as if it had been 
plunged into cold water. No method of outside pro- 
tection of the heated spot would prevent this, and 
the gradual cooling of the spot had to be attained by 
different means, namely, a gradual and slow with- 
drawing of the heating current. The method of in- 
troducing the annealing current is best shown in 
Fig. 2. 

c C are two copper contacts cooled by water circu- 
lating inside. The current enters the plate by one 
end and leaves it by the other. Right under the 
contact, the metal comes to a bright cherry heat 
(shown in black), while the portion intervening and 
partly surrounding the contacts acquires a tempera- 
ture of just a visible red. Line H H indicates where 
the influence of the Harvey treatment stops. 

The shaded portion in Figs. 2 and 3 shows the zone 
softened and ready to be machined, while the dotted 
line shows how far the heat radiation would cause 
the metal to turn blue. When cooled, the annealed 
portion shows a chocolate color, while the place 
where the contacts have been resting is scaled and 
hard, and cannot be touched by a tool to a depth of 
about ““. These places can again be annealed later 
on, if required. 

The apparatus necessary to carry out this process 
consists of the generator, the annealer proper (trans- 
former) and the regulating apparatus. 

The generator is commonly ə separately excited 
alternator of variable potential, of a maximum of 
300 volts and 100 amperes. The frequency, prefer- 
ably, should be low, 50 cycles per second being used. 
When more than one annealer is to be run simultane- 
ously from one generator, constant E. M. F. of the 
latter should be used, and each annealer regulated 
separately by a reactive coil. The annealer proper 
is a transformer similar to the well-known welding 
transformers. As the apparatus is to be operated 
outdoors, on board of vessels during construction, it 


hollowed out to receive water circulation for cooling 
purposes, and terminate in narrow tips rounded at 
the end. 

The weight of the whole} annealer, being approxi- 
mately 1,000 pounds, is sufficient to give proper con- 
tact pressure for all work (on a horizontal plate. 
When inclined surfaces, vertical or otherwise, are to 
be worked upon, the {transformer is suspended so 
that its weight shall not interfere with the contact 
pressure, which is obtained‘ for work by bracing the 
contacts directly with wooden wedges against any 
object near by. On the outside of a hull, it is pro- 
posed to use a pair of electro-magnets, which are 
made to hold themselves against the iron hull, and 
form a support for the annealer. 

The remarkable thing is the great amount of cur- 
rent that is being carried by the copper contacts into 
the plate. The contact surface is seldom more than 
about 4’’ square, and yet 10,000 amperes are made 
to flow through it continually. This is equivalent 
to 40,000 amperes per square inch, a density which is 
only possible on account of the thorough cooling by 
the water circulation. 

The regulating apparatus is in most cases simply a 
rheostat in series with the field of the generator. 
When more annealers than one are run simultane- 
ously from one generator, as mentioned before, a re- 
active coil is interposed between the two, and this 
latter has been made automatic ; that is to say, pro- 
vided with a dash-pot, which permits the current to 
be reduced uniformly and at any given rate it is 
set for. 

This reactive coil, Fig. 4, is composed of a solenoid 
coil of cable, well insulated, having a movable lam- 
inated iron core which is raised out of the coil by 
means of a leather strap and winch. The core is 
composed of thin iron strips placed side by side 
around a circle and projecting radially from the 
same, and being held on top and bottom by a slate 
disk, in a manner similar to the securing of the cop- 
per segments of a commutator. No insulation of the 
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core is necessary, and good ventilation is obtained, 
The core once raised out of the coil tends to return 
by gravity and the attraction of the solenoid, but is 
checked in its descent by a pair of dash-pots, one on 
each side of coil. These latter communicate with 
each other, top and bottom, and have one of the 
pistons provided with a valve which opens when the 
core is raised, and closes when the core descends. 
The dash-pot cylinders are filled with a light mineral 
oil, which does not freeze nor clog under any ordi- 
nary conditions of temperature. An adjustable by- 
pass valve allows the oil to flow from the tube to the 
top side opposite. By opening or closing this valve 
more or less, any rate of descent, and consequently 
diminution of current, can be uniformly obtained, 
without requiring any skill on the part of the oper- 
ator. 

The annealing operation is carried out as follows: 
The transformer is placed in position the contacts 
touching the plate either side of the place marked to 
be annealed, and the primary current brought up by 
means of a rheostat to from 75 amperes to 90 am- 
peres for about two minutes, according to the size of 
spot to be annealed, which will bring the metal to a 
dull red heat, a temperature at which a pine stick 
catches fire when held in contact with the plate. If 
no reactive coil is used, the current is now dimin- 
ished by turning the rheostat one point every min- 
ute. If the reactive coil is used, the core is now 
raised by winch, the coil put in circuit by opening a 
short-circuiting switch, and then is allowed to de- 
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The operation generally 


scend on its own account. 
takes seren minutes, all told. No difficulty has 
been experienced from the beginning. The anneal- 
ing of individual spots was, however, only the step- 
ping-stone to a more important work of a similar 
nature, work which was about to be given up, owing 
to what was considered insurmountable difficulties. 
In the construction of a modern man-of-war, there 
are many armor plates which act as shields to the 
guns, and have to be perforated to allow the gun 
muzzle to pass through and to be either raised or 
lowered. Some of these shields are circular or oval 
with narrow edges around the ports. In the case of 
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Harveyed plate, to perforate these shields after 
carburation and before being water-hardened was 
the only possible way, since previous experiments had 
shown that prevention of carburation could not be re- 
lied on, and no process was known to anneal the plate 
locally after hardening. The hardening of a plate once 
perforated showed itself to be, however, almost impos- 
sible ; in fact, a matter of chance. In most cases the 
plate cracked in two, as shown in Fig. 9, or the whole 
plate became distorted in such a way that it could 
not be used. As individual spots for holes could be 
annealed, there could be no doubt that a series of an- 
nealed spots could be likewise obtained by the slec- 
tric process, following a line along which a cutting 
tool was expected to be run. The first attempt, 
therefore, and made in England, was to anneal a 
number of spots in proximity to each other in such a 
way that the annealed zones should overlap each 
other. 

As described above, it is very important that the 
temperature of any individual part should be gradu- 
ally and slowly withdrawn ; and while for individual 
spots the only possible way was to do this by gradu- 
ally diminishing the current, it was obvious that 
when a line was to be annealed, instead of annealing 
a number of spots side by side, the same effeet of 
withdrawing the heat gradually from one portion 


FIG. 5. 
could be obtained by moving the apparatus itself 


relatively to the plate to be treated. The rate of this 
movement, of course, depended upon the rate at 
which the temperature should be allowed to fall in 
any particular spot to prevent chilling. The appa- 
ratus was therefore arranged to be moved along a 
line to be annealed, the motion being obtained by an 
ordinary screw and nut held in a bracket. the nut 
being turned at a predetermined rate controlled by a 
watch. It was found that a speed of about!“ per 
minute was sufficiently slow to ensure thorough an- 
nealing. 

The copper contacts were of the simplest kind, as 
described above. bedding themselves partially in the 
surface, and when being dragged along by the screw 
and nut raised in front of themselves a burr or chip 
similar to a planing tool. After a whole day’s con- 
tinuous use the copper contacts were found intact, 
while a number of chips from the steel surface were 
lying about. We thus had the peculiar phenomenon 
of a hard steel chip cut with a copper tool. 


Upon the completion of the work, it was found 
that a strip about 217 wide throughout the length 
over which the machine had been moved could be 
operated upon by drills or a shaper, in a manner as 
easily as if it had never been hardened before. 


In the work just described, the apparatus was 
moved about, but in regular practice it would be 
better to construct a machine consisting of a large 
bed, on which the plate to be treated may be fas- 
tened and moved in any direction automatically at a 
predetermined speed. while the annealer proper is 
suspended in a given position above plate, as shown 
in Fig. 10. The annealing operation occupies but a 
small percentage of the time required for the cutting. 

It is unnecessary to state that when the apparatus 
is used for continuous annealing, the primary current 
is kept at a nearly constant value, the diminishing 
of heat at any individual spot being obtained solely 
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by the moving of the apparatus from it. As 
mentioned before, the places where the contacts 
are passing over the plate, being brought to a higher 
temperature than any other, remain hard. Experi- 
ence has demonstrated, however, that they may be 
re-annealed later on by treating the spots in the 
same way as any other hard spot on the plate. By 
this means we are therefore able to anneal any shaped 
portions, not merely lines. This is best seen in Fig. 
5, in which a series of strips are annealed side by 


side (shown in shaded lines A). The hard-faced sur- 


face is then removed on such places by a planer and 
drill ; the machine is then run a second time over the 
annealed strips, resting it this time on the bottom of 
the groove and on the softer metal, thus annealing 
the ridges c left between the annealed strips, on which 
ridges the contacts were running previously. When 
all these strips are annealed they may be removed by 
machine tools without any further difficulty. In a 
similar manner a large round place may be annealed, 
as shown by Fig. 6. The transformer is set on the 
plate, one contact resting on C’, the other at any 
other place in circle C; the apparatus is then slowly 
revolved around contact C/ as a center, until the 
second contact has completed the circle c. The 
shaded portion A represents now the annealed sur- 
face, which is removed by a cutting tool. The con- 


FIG. 6. 


tacts are then made to rest on either side of the 
center C’, and the latter is annealed and removed in 
its turn. 

The apparatus may also be used for the reversal of 
the annealing process; that is to suy, for creating 
isolated hard spots in soft tool steel by sending a 
current through the spot to be hardened until it 
reaches a bright cherry heat, and then suddenly re- 
moving the current or machine. 


Various other applications will suggest themselves 


in the operation of this process, already adopted by 
the United States Government. It may be used in 
the construction of burglar-proof safes, for dies and 
punches, for projectiles, and other articles of a simi- 
lar nature. 


—ͤ mä—ͥé 


T. M. C. A. Business Institute.— Popular Lectures. 


The Twenty-third Street Brauch of the Young 
Men’s Christian Association of this city is very for- 
tunate in securing as Instructor of Electrical Engi- 
neering in their Educational Department Frederick 
M. Pedersen, E.E., Assistant Engineer of the Crocker- 
Wheeler Electric Company. A course of fifty lec- 
tures will be given on Wednesday and Saturday even- 
ings throughout the winter. The lectures will be 
grouped under four general divisions as follows: 


1. Introduction. Fundamental Units. 

2. Sources of Electricity. 

3. Electrical Measurements. 

4. Chief Commercial Applications of Electricity. 

All young men interested in such a course may ob- 
tain full information by applying in person or by 
letter to the Educational Director, No. 52 East 23d 
street, New York City. 


Three electric freight engines are in the course of 
construction at the Baldwin Locomotive Works, un- 
der the direction of engineers of the Westinghouse 


Electric and Manufacturing Company. Two will be 
used for switching purposes, and the other is to be 
placed on exhibition, 
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The Microphone Question. 


We are in receipt of the following two communica- 
tions from Hello,“ which although almost too long 
for publication we give in full, requesting, however, 
that our correspondent, from whom we are always 
glad to hear, will endeavor to be more brief. 


To the Editor of ELECTRICITY. 

Sir: Begging pardon for my seeming positiv nes 
in my last communication, October 9, and showi 
such lamentable ignorance (any ignorance short d 
infinite wisdom is lamentable) of the subject ot 
acoustics. I will try to be more moderate. 

I enter this discussion realizing full well the 
superior advantage an editor has in an argument of 
this nature. However, I feel that the editor of 
ELECTRICITY will not take advantage of bis position 
to extinguish his opponent. Further, I desire more 
light upon this subject, and I presume there are 
others in the same boat. If 1 am wrong no one will 
be more willing to accept the truth as it may be 
shown. Though I have studied these subjects for 
years, yet the more I study the less I think 1 know. 

You ask: On what does ‘Hello’ base his state- 
ments that improvements in the microphone have 
been in the line of Reis not the Berliner (method? 
All the difference I can see between the Reis and 
Berliner inventions is in the ‘‘ opposing ’’ electrodes 
(I use Berliner’s expression), that is, the electrode 
held against the vibrating plate (1). In the Berliner 
the opposing electrode is rigidly-held ” while that 
of Reis is flexible. Not one of the many microphones 
of the present day has a rigidly held opposing 
electrode, so faras I have been able to discover. Even 
the Hunnings type has in reality flexible opposing 
electrodes. 

To prove that I am not in the wrong in stating 
that tones cannot be produced by making and break- 
ing the circuit would take up too much of your 
space for me to have the face to ask. I reiterate 
here that tones cannot be produced by a make and 
break circuit, that is, by a Reis microphone. In 
my former communication I did not so qualify my 
statement, supposing since we were discussing micro- 
phones that it would be taken for granted thar I 
meant that tones cannot be produced by a Reis micro- 
phone by making and breaking the circuit. ::?. 
Let me state right here that Reis’s theory of how 
tones were produced by his microphone is not correct. 

I am not way off when I say that experience has 
proven that in no other way can sound waves be 
transmitted by the agency of a battery phone other 
than that of varying the pressure between the elec- 
trodes. I was discussing what the Supreme Court 
said about battery phones transmitting sound waves 
by impinging sound waves against a diaphragm. 
Any fool knows that a vibrator or buzzer is made by 
a make and break contact. Reis’s telephone was 
not either of these (3). 

„Bell specified several methods, one of which 
was by varying the depth of immersion of one of the 
electrodes in the liquid.“ Is not this one method by 
which the electrodes are in constant contact? Bel. 
did not mention constant contact in his claim. In 
this you are right, but the constant contact is there 
all the same and goes with the patent which is now 
public property. Bell had a constant contact methai 
prior to Berliner, and to Bell, if either, belonged the 
broad claim of constant contact. Gradually in- 
creasing and diminishing the resistance is one and ibe 
same thing as constant contact, because if the coo 
tact be not constant the contact is a make and break. 
and consequently the increase and decrease is instan- 
taneous, not gradual, as required by Bell’s 4th claim. 
Bell’s sinusoidal curves cannot be made by a make 
and break contact, for during the interva: of opez 
contact the line ceases to be a curve and becomes a 
right line. Berliner claims to have discovered tha: 
this method (constant contact) was effective aud 
patented it.” He may have discovered the theory. 
but he c atainly was not the first to produce the ar. 
The discovery of a theory is not patentable, but a dis- 
covery of an art is. Art is not theory, nor is theory 
art. 

I might rest my argument right here, but let cs 
look at this from another standpoint. If to Berlirer 
belongs the broad claim of a constant contact. an 
had Bell attempted to use his liquid electrode meth 
od as he described and claimed in his 76 patent. Fet- 
liner could have stopped him from using it upon t'- 
plea that Bell’s electrodes were in constant contat 
Right here a decision of the Supreme Court ts apropre 
‘CA broad claim so expansive as to exclude a- 
previous or future inventions for the same purper 
is invalid,” 1 Wall, 531. 

To show that Bell's knowledge and foresight w: 
such as to forestall any such claim as made by Ber- 
liner, I copy from his 76 patent. page 1. beginn m 
at line 26: ‘‘ The advantages I claim to derive fre 
the use of an undulatory current in the place œ a 
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merely intermittent one are second, that a 
closed circuit and single main battery may be used 
, fifth, and that asthe circuit is never 
broken a spark-arrester becomes unnecessary.” (A 
spark arrester becomes necessary when an inter- 
mittent current is used.) Bell expressly states that a 
make and break circuit produces an intermittent 
current. Bell's whole invention is based on an 
undulatory current whose continuity is never broken 
be it an induced current or a battery current— 
whether it be a magneto phone or a battery phone. 
The circuit being never broken, the electrodes are 
always in constant contact. HELLO. 
Chicago, October 17. 


To the Editor of ELECTRICITY. 


Sir: I notice in your remarks in reply to a corre- 
spondent of yours, October 16th issue, under the cap- 
tion of The Telephone Situation,” in which you 
assume that the intention of the inventor limits the 
scope of his invention; that the theory of the inventor 
limits his invention to his idea. Neither the law 
nor the courts will bear you out. The United States 
Court in speaking of a certain claim says: The 
claim is not as broad as the invention.“ Applying 
the same to Reis’s, his idea, his intention, his theory 
was not as broad as his invention. (4) Reis’s inven- 
tion belongs to the public no matter what his theory 
or idea was. It is laid down by the courts that 
there can be no patent for a mere principle. The 
discoverer of a natural force or scientific fact cannot 
have a patent for that. According to your article, 
Berliner discovered a scientific fact, a theory, a prin- 
ciple, and is entitled to a patent thereon. The above 
quoted decision does not sustain you in this assertion. 
You say, his (Reis’s) instrument probably did, at 
times, transmit electrical undulations similar to those 
necessary for articulate speech.” This is all the 
admission I want. The public owns his invention in 
all its entirety, no matter what was in his mind. 
His was not a lost art. All that he would have been 
entitled to had he taken out letters patent for his in- 
vention belongs tothe public. It makes no difference 
what his views were, or what his intentions were, or 
a lack of knowledge of the scientific fact connected 
therewith. They would not affect his claim had he 
patented the art of transmission of articulate speech. 
This point has been decided times without number. 
Let us give your idea a practical application. (5) 
The public are prohibited from using a microphone 
constructed after the pattern of a Reis instrument 
because of Berliner’s patent. How absurd. You 
see where your arguments will lead you. Your prem- 
ises are entirely wrong. 

(6) But no matter vhat your, Mr. Berliner's or 
my ideas may be, the question is how will the 
Supreme Court view it? All the members who 
decided in favor of Bell as against Reis, Drawbaugh 
and others are now dead—the Chief Justice who de- 
livered the opinion died within four days after read- 
ing the opinion of the court. The Justices who sat in 
those cases now living are Justices Field and Harlan. 
Mr. Justice Bradley, now dead, in reading the dis- 
senting opinion said: Mr. Justice Field. Mr. Jus- 
tice Harlan and myself are not able to concur with 
the other members of the court sitting in those cases, 
in' the result which has been reached by them, with- 
out expressing an opinion on other issues; the point 
on which we dissent relates to the defence made on 
the alleged invention of Daniel Drawbaugh, and 
applies to all cases in which that invention is set up. 
We think that Drawbaugh anticipated the invention 
of Mr. Bell. who, at most, is not claimed to have in- 
vented the speaking telephone prior to June 16, 
1875.“ If these Justices thought at that time that 
Drawbaugh anticipated Bell, they most assuredly 
think that Reis anticipates Berliner. What new 
light has since been thrown upon the subject to 
change their opinion? None at all. We have 
reason to believe that Mr. Justice Brewer concurs 
with them in that opinion, and at least one other 
Justice, basing our belief on the tenor of some of 
their decisions in telephone cases. This leaves the 
bench nearly evenly divided. Taking even chances 
on the remaining Justices, there will be at least six 
against Berliner to at most three for him. 

I am now discussing the broadness of Berliner's 
claims, not the legality of his patent. I do not think 
his patent will be annulled. It is a good patent so 
far as it goes, but like all other specific patents, limited 
to as shown and described.“ 

On the other subject referred to, of the Watson 
patent, permit me to call your attention to the 
British patent No. 1958, dated May 12, 1880, 
sealed Nov. 12, 1880, expired May 12, 1894, taken 
out by George Lee Andrus, of Boston, and ‘Thomas 
Augustus Watson, of Everett, Mass., containing 32 
claims in number, all of which are now public prop- 
erty in the United States. From its specifications I 
extract: Its essential features are a switching 
device which normally connects line in’ with ‘ line 
out’ by the weight of the telephone when the latter 
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is on its support, and when the telephone is removed 
from its support automatically connects ‘line in’ to 
earth through the telephone, and is capable of being 
moved to a position so that ‘line in’ will be con- 
nected to earth through the telephone when the 
latter is removed from its support ; a device which 
holds the switching device in its position when the 
telephone is not on its support, but releases the 
switching device by the action of the weight of the 
telephone when the latter is placed on its support, 
and a device which acts to return the switching 
device to its normal position when released. 

The gravity switch of Rooseveldt will not expire 
until next May, yet all the other elements contained 
in claim 1 of the Watson patent No. 270,522 are 
included in the above-mentioned British patent. It 
will be seen that the British patent was issued before 
Watson’s American patent. HELLO. 

Chicago, October 19. 


Replying to the above according to bracketed 
numbers : 


(1) The generic difference between the Reis and 
Berliner methods is that in the former it was intend- 
ed that the contact should not be maintained, and 
in the latter that it should be maintained. 

AS a matter of principle it does not matter whether 
the variation in pressure between the electrodes is 
permitted by the elasticity of the substance of the 
electrodes entirely or by that and an elastic mount- 
ing combined. 

The soul of the Blake invention, for instance, con- 
sisted in the inertia of the weighted anvil. The soul 
of the Reis transmitter consisted in the almost entire 
absence of the inertia in one of the electrodes which 
enabled it to break contact upon the slightest vibra- 
tion of the diaphragm. 

Practically it does matter, because an elastic 
mounting of the electrode enables it to follow up the 
vibrations of the diaphragm through a wider range 
of vibrations without breaking contact, but the aim 
of the elastic mounting is to prevent breaking contact. 

(2) There would doubtless be no difference of 
opinion between our correspondent and ourselves if 
we gave the same definition to the word tone.” 
Musical sounds differ from each other in respect to 
intensity, pitch or tone and character or timbre. 


Intensity, pitch or tone can be produced by a 
make and break circuit, as was employed by Reis. 
Character or timbre, which depends upon the form of 
the sound waves—upou the number and intensity of 
the various fones which make up the compound note 
—cannot be thus reproduced. 

(3) Our correspondent’s position on this question 
seems to us too absurd to admit of argument. 


(4) Hello’s contention that an idea is not patent- 
able is, of course, correct. The mere accomplishing 
of results is also not patentable, but a new way of 
accomplishing results is patentable. It does not 
matter, as he says, whether the inventor’s theory of 
how he accomplishes his results is right or wrong, 
but it does matter whether his method is the same as 
or different from existing methods. Supposing that 
it were true that articulate speech could be trans- 
mitted by means of interrupted currents as well as 
by undulatory currents, A patents a device which 
transmits speech by interrupted currents and B pat- 
ents a device which depends for its action upon un- 
dulatory currents, Both, we will say, are equally 
effective. The two patents are thrown into inter- 
ference. Will any one deny that it would be a good 
defence for either party to show that the results, al- 
though identical, were accomplished in radically 
different ways? 

(5) The public is not prohibited from using a mi- 
crophone constructed after the pattern of a Reis in- 
strument because of Berliner’s patent. There can be 
no conflict between the two methods unless it is 
mlmitted that Reis and Berliner discovered the same 
method of producing the same results. The evidence 
seems conclusive to us that Reis’s invention and Ber- 
liner’s or Bell's disclosed entirely different methods, 
and that Reis’s instrument was carefully constructed 
with the intention that it should only act in a given 
way—that that way of action was what constituted 
his invention, and if he had patented it he would be 
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protected only in so far as it did act in the way 
intended. 

(6) We cannot furestall the opinion of the Su- 
preme Court. Our opinion is, of course, of compara- 
tively little importance, because whatever the 
opinion of the Supreme Court may be it will be the 
law. But in weighing the evidence as it appears 
before us we think it exceedingly improbable that 
the Supreme Court will hold that Reis anticipated 
Bell and therefore Berliner. l 


The Philadelphia Consolidation. 


Arrangements have been made for a ninety-nine- 
year lease of the Philadelphia Edison Electric Light 
Company to the Pennsylvania Light, Heat and 
Power Company. The latter corporation will guar- 
antee a dividend upon the 92. 000, 000 stock of the 
Edison Company at the rate of 8 per cent. per an- 
num, which is the dividend now paid. After two 
years 9 per cent. dividends are guaranteed. Edison 
stock has already been issued to the amount of 
$1,847,222. It is also expected that all the other 
lighting companies in the city will be absorbed by 
this new corporation, which is capitalized at $10,- 
000.000. The companies with their present capitali- 
zations are as follows : 


Company. Capital 
Fi! 8 81.847, 2.2 
Brush ‚—UU¾n — 3 3366565V „** „000, 
Suburbs... wees e506 eee< 300, 
Manufacturer ceseeecette aces 203,560 
Powelton........ ace sera win ean ee EEEE w ate Nalale a E 450,000 
Ff] ĩ˙ eu ⁵¼ sae hea teased « 230,000 
r 8 66, 000 

/ ³˙· AAA eiaeia S $4,116,782 


The active promoter of the scheme has been Mr. 
W. W. Gibbs, of the Electric Storage Battery Com- 
pany, and his associates include Mr. Martin Moloney 
of the Siemens & Halske Company, W. L. Elkins, 
Edwin S. Cramp, District Attorney Geo. S. Graham, 
Samuel R. Shipley, George R. Philler. Hamilton 
Disston, Rudolph Blankenburg, William H. Rhawn, 
Edward J. Matthews, Sydney F. Tyler, Charles T. 
Yerkes, J. J. Sullivan, E. D. Toland, Edward C. 
Lee and Clement A. Griscom. 

The advantages urged for the combine are concen- 
tration of authority and the lopping off of unnecessary 
expenses. 


GENERAL NEWS. 


What is Going on in the Electrical World. 


_ Creede, Col.—The electric light plant was destroyed 
in the late disastrous fire. 


Phenix, Aris.—The Gardiner electric light works 
have been purchased by the Phenix Light and Fuel 
Company. 


_Harlin, Tex.—The council has accepted the proposi- 
tion of R. M. Odell & Co. to put in a waterworks and 
electric system. 


Northampton, Mass.—A strong move is being made 
looking to the building of an electric road from North- 
ampton to Hatfield. 


Buffalo, N. ¥.—The Aldermen have put off the 
further consideration of the Niagara Power franchise 
until November 13. 


East Haddam, Conn.—A movement is on foot to es- 
tablish an electric car line between East Haddam and 
Moodus, a distance of four miles. 


Indianapolis, Ind.—The Citizens’ Street Railroad 
Company 1s about to add to its plant an establishment 
for the manufacture of cars. 


Saratoga, N. Y.—The board of street commissioners 
have decided to abolish naphtha lamps and use elec- 
tricity altogether in lighting the streets. 


Hollister, Cal.—The Hollister Water Company are 
about to put in an electric generating plant on Posca- 
dero Creek, about twelve miles from Hollister. 


Little Falls, N. ¥.—President Tylee of the Little 
Falls and Richfleld Springs Electric Railroad has ac- 
cepted the franchise granted by the city council. 

Albany, N. Y.—The Railroad Commissioners have ap- 
proved of the use of electricity as a motive power on 
the New York, Elmsford & White Plains Street Railroad. 


Lansingburg, N. Y.—The Western Electric Company 
of Chicago have purchased property here for 510,500 on 
which to establish the plant for the new electric light 
system. 


Jeffersonville, Ind.— It is stated that a Southern syn- 
dicate has purchased the property of the Ohio Falls 
Street Car Company and will convert the railway into 
an electric line. 

Dundee, Mich.—There is every prospect now that the 
electric street car line connecting Dundee and Monroe 
will be built. The line will probably cross the Raisin 
river at Raisinville. 

Palmyra, N. ¥.—There is talk here of building an 
electric road for freight and passengers between Pal- 
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myra and Marion. The electric light company is in fa- 
vor of establishing such a line. l 


Durand, Mich.—The question of bonding this town 
for $10,000 to put in an electric light plant has been 
submitted to a vote of the citizens with the usual result. 
—a majority vote in the affirmative. 


. Jamestown, N. Y.—This city has decided to go into 
the lighting business on a larger scale than beretofore, 
and to that end new machines and additional apparatus 
will be ordered for the municipal plant. 


Kansas City, Kan.—Officers were elected recently by 
the Kansas City and Leavenworth Electric Railway 
Company as follows: President, Horace Keefer; vice- 
president, Edward Carroll; secretary, J. C. Stone, Jr. 


Lynn, Mass.—The threatened strike at the General 
Electric works here has been carried out, the moulders 
having quit work in a body. It is reported that a strike 
of the moulders at the Schenectady works also is im- 
minent. 


Westfield, Mass.—Pomeroy & VanDeusen have had a 
new electric light plant added to the equipment of their 
whip factory, which is now lighted by electricity. The 
proprietors find this a great improvement over the old 
svstem of lighting. 


Dexter, Mo.—At the election held here a few days 
ago it was voted to give a ten-year electric light fran- 
chise to Grant Gillespie, of Dexter, and E. L. Hawks, of 
Puxico. They are to furnish the city with forty 32 C. p. 
incandescent lights. 


Chicago.—Preliminary steps have been taken towards 
extensive improvements in the West Side parks and 
their connecting boulevards. A $50,000 electric light 
plant for the lighting of the parks is among the im- 
provements suggested. 


Shamokin, Pa.—Work has been commenced on the 
new trolley line between Sunbury and Seling’s Grove, a 
distance of ten miles. Major J. H. Hamilton, of Sha- 
mokin, is the projector of the enterprise, which is 
backed by Philadelphia capitalists. 


Independence, Ia.—The city plant has just been com- 
pleted here at a total cost of $25,286. All construction 
has been of the best. The capacity is 3,500 lights, and 
the large alternator is of the latest type made by the 
Standard Electric Company of Chicago. 


Hartford, Ky.—Col. A. J. Casey, of Owensboro, who 
is interested in the proposed electric railway between 
Hartford and Beaver Dam, via Hamilton, says the com- 
pany is only waiting for the report of the surveyors be- 
fore proceeding further in the undertaking. 


Vicksburg, Miss.—Chester A. McFarland, superin- 
tendent of the Vicksburg Transit and Electric Light 
Company, states that the actual construction of the rail- 
way, power house and plant will be commenced within 
thirty days and pushed to an early completion. 


Boston, Mass.—After the Ist of November the law 
compelling electric railroad companies in this State to 
hoat their curs by electricity goes into effect.—The Edi- 
son Electric Illuminating Company of Boston has de- 
clared a quarterly dividend of 1} per cent., payable on 
and after October 26. 


Egg Harbor City, N. J.—A company to be known as 
the Philadelphia Electric Light and Water Company 
bas been organized here with the following incorpora- 
tors: Henry Kuehne, president; Christian Muller, 
secretary; Charles Class, treasurer, and George C. 
Cressy, all of Philadelphia. 


Le Mars, Iowa.—Creditors representing $24,700 of the 
indebtedness against the Le Mars Electric Light and 
Water Company, have applied for the appointment of a 
receiver for the concern on the ground that the present 
management is inexperienced and is not conducting it 
for the good of the stock holders. 


Philadelphia.—The Pennsylvania Heat, Light and 
Power Company has made arrangements to lease the 
Edison Electric Light Company of this city for a term 
of 99 years, the Heat, Light and Power Company agree- 
ing to pay an 8 per cent. dividend on the capital stock 
of the company for two years and 9 per cent. thereafter. 


Norristown, Pa.—The Schuylkill Valley Traction 
Company, owned by the Shepp brothers of Philadelphia, 
has sold all its lines in Norristown to a Philadelphia 
syndicate, the price named being $900,000. The pur- 
chasers, it is understood, will make extensive improve- 
ments and will also extend the line to other suburban 
districts and towns. 


Fort Wayne, Ind.—The board of public works has 
granted a franchise to C. Everett to bring his electric 
street car line from Columbia City and Lake Everett 
into the city and on Harrison street to the Union De- 

ut. The concession is an important one and assures the 
building of the line. 


Frankfort, Ind.—The electric light plant in this city 
has been sold by the Citizens’ Electric Light Company 
to the Indiana Natural Gas Company. The plant will 
remain under the local management. Incandescent 
lights will probably be added and street lighting put in 
in the near future. 


Emporia, Kan.—J. O. Patterson, a wealthy Chicago 
capitalist. has made application to the city council here 
for a franchise for an electric street car line. It is to 
run east and west, north and south to all parts of the 
city, and work is guaranteed to be begun within one 
year and the line to be completed and running within 
two years. 

New Haven, Conn.—The Manufacturers’ Street Rail- 
road Company, of which George S. Barnum is president, 

as under consideration an electric railway plan for con 


necting the manufacturing plants in the Grapevine 
Point district with the Consolidated road. It is pro- 
, to use a motor car for hauling the freight cars, the 
ine being intended principally for freighting purposes. 


Niagara Falls.—The Carborundum Company re- 
ceived its first power from the Niagara Falls Power 
Company on the 19th inst., when 1,000 horse-power, 
transmitted over the copper cables from the great power 
house, was applied to the manufacture of the new ma- 
terial—carborundum, a cheap and effective substitute 
for diamond powder and emory. Everything worked 
satisfactorily. 


Chattanooga, Tenn.—The Chattanooga Electric Street 
Railway, which has been in the hands of the court for 
some time, is to be sold on December 20 next, and it is 
understood here that the General Electric Company 
will be one of the bidders, and that the intention ìs to 
consolidate the railway with the electric light company, 
the latter of which is a G. E. concern. The railway 
plant is valued at $1,000,000. 


St. Louis.—The number of passengers carried by 
the various street railroads in this city during the 
third quarter of 1895 was as follows: Cass Avenue and 
Fair Grounds, 2,469,637; Citizens’, 1,825,037 ; Jefferson 
Avenue, 317,471; Lindell, 5,489,968; Missouri, 3,810,- 
118; People’s, 1,024,575 ; St. Louis, 3,012,457 ; St. Louis 
and Suburban, 2,096,614; Southern Electric, 1,210,403 ; 
Union Depot, 6,034,209; total, 27,290,489. 


Hagerstown, Md.—The Crawford Bicycle Works of 
Hagerstown have just completed a horseless buggy, 
built for the great race on the road between Chicago 
and Milwaukee which takes place next month. The 
buggy, which is very light and elegant in structure, will 
be propelled by electric motors with storage batteries. 
In the construction hollow steel tubes were used with 
the design to combine the greatest strength with the 
least weight. The vehicle has been tried and works 
successfully. 


Duluth, Minn.—A number of Eastern capitalists have 
effected the consolidation of the Minnesota Canal Com- 
pany, the Altramonte Canal Company and the Jay 
Cooke interests, and intend going largely into the busi- 
ness of smelting the low grade iron ore from the Mesa- 
ba and Vermillion ranges by means of electricity. On 
the property that has come into their — by the 
consolidation there is water power sufficient to operate 
the electrical machinery needed. 


Hempstead, L. I., N. ¥.—The Hempstead Electric 
Light and Power Company, represented by Arturo 
Garcia & Co., of New York, have applied to the trustees 
of Rockville Center for a franchise for lighting priv- 
ileges. They havealso applied to thetrustees of Free- 
port village for the same privileges, and will petition 
the Hempstead town board for a franchise for the town 
outside of incorporated villages. They wish to erect a 
central plant and supply the villages of Lynbrook, 
Rockville Center, Milburn and Freeport with light and 
power. 


Millbury, Mass.—The stockholders of the Blackstone 
Valley Electric Railroad have elected the following 
directors: F. A. Lapham, S. E. Hull, Charles Buck, 
James H. Ferguson, L. H. Clarke and Herbert A. Ryan, 
of Millbury ; 8. M. Snow, of Providence ; L. E. Chase, of 
Wilkinsonville, and E. E. Howe, of Fisherville. The 
directors elected the following officers: F. A. Lapham, 
president; Herbert A. Ryan, treasurer; L. H. Clarke, 
clerk ; executive committee: Messrs. Howe, Hull and 
Ryan; auditing committee: Messrs. Ferguson, Snow 
and Clarke. The contract for building the road has 
been awarded to the Worcester Engineering Company. 


Milwaukee, Wis.—The ‘‘Sentinel’’ states that the 
construction of an electric line to Waukesha is begin- 
ning to assume shape. It is learned that the Thayer 
Electric Company has agreed to construct and equip the 
whole line for $185,000. The line is to form its con- 
nections with the Milwaukee & Wauwatosa Motor 
Railway Company, whose line is to be turned into an 
electric road. A loop is to be built in Wauwatosa to 
the county institutions and buildings, and the road is 
expected to be fully built and equipped for $350,000, 
which the projectors expect to raise by the issuance and 
sale of twenty year bonds.—The Badger Illuminating 
Company will get the contract for street lighting in Mil- 
waukee for the term beginning January 1, there being 
no competition. 


Pittsburg, Pa.— The Ohio Valley Electric Railway 
Company, just incorporated, proposes to build an elec- 
tric road to connect with the Pleasant Valley road at 
Bellevue, and extend the tracks through West Bellevue, 
Avalon, Ben Avon, Emsworth, Clifton, Dixmont, Glen- 
field, Agnew, Haysville. Osborne, Sewickley, Quaker 
Valley, Edgeworth, Shields, Leetsdale, Fair Oaks, Econ- 
omy, Legionville, Logans, Linmore, Baden, Remington 
and Conway to Freedom. 


Hoboken, N. J.—The common council has granted a 
franchise to the Hoboken Railroad, Warehouse 
and Steamship Connecting Company to operate an 
electric freight railway within the limits of the 
city. The object of the company is to run a freight line 
on upper Hudson street and along the river front, so as 
to give direct communication between the various steam- 
ship lines, the warehouses along the river front and the 
principal railroads. 


Fall River, Mass.—The Globe Street Railway has 
been granted permission to run its cars over Slade's 
Ferry bridge. ‘The bridge is 1.000 feet long and the 
right to use it enables the railway company to bring in 
trathe from Providence, R. L, on the west and from 
Taunton on the north, and, by connection with the Gee 
Whiz road it can send a passenger from Taunton 
through Dighton, Somerset and Fall River, Westport 


and Dartmouth, through New Bedford to Fairhaven os 
electric cars. 


Salt Lake City, Utah.—The directors of the Salt Lake 
and Ogden Gas & Electric Light Company have ar- 
cepted the resignation of the three London director 
and filled their places by electing George M. Scott. L.S 
Hills and Thomas G. Webher, all residents) The Eng- 
lish directors were alarmed at the antagonism of the 
Salt Lake public toward the company and tendered 
their resignations, hoping by making it a home con- 
cern to put a check to the growing popularity of th» 
new Citizens’ Electric Company. 

Newark, N. J.—In the course of a few months New- 
ark and Passaic will be connected by a trolley line. To 
reach the latter city from Newark heretofore it was 
necessary to go cither to New York or Paterson and 
then take the steam railroads. The new road is known 
as the Newark & Passaic Traction (ompany's.—The (on- 
solidated Traction Company has made an arrangement 
by which the United States Express Company will do 
business-over its various lines in special cars built for 
the purpose, and six of the cars are now being built in 
Philadelphia by the J. G. Brill Company for the experi- 
ment. They will be roomy box-cars, equipped with a 
a trolley, and it is proposed to trail a passenger car be- 
hind each of them. By means of these cars the ex pres 
company will be able to do business in every town en- 
tered by one of the trolley lines, and it is hoped will 
pick up considerable business which is now done by in- 
dividuals who drive express wagons. 

Tonawanda, N. T.— The promised test of electricity 
as a motive power on the canals was made here on Sat- 
urday. A large number of spectators were present and 
ex-Governor Flower delivered an oration in which be 
predicted a great future for the canal people when elec- 
tricity proves its success asa towing power. The sys 
tem tried was the trolley, by means of a motor car to 
which a hawser from the boats was attached. Over the 
experimental mile the system worked successfully. The 
power was transmitted over a wire from the works of 
the Niagara Power Company.—It has been announced 
here that capitalists are about to resume operations and 
complete an electric railroad from North Tona nandi to 
Sanborn and Pekin. The route was surveyed and some 
grading done about two years ago, when funds gave out 
and the project was dropped. It has now been taken in 
hand again and will be constructed at once. The line 
will be about eight miles long. 


New Orleans.— After a delay of several months, ow- 
ing to various reasons, the Villere street cars (electric: 
have commenced running. The line runs through one 
of the oldest districts of the city and when the an 
were started they created a commotion. There were 
all sorts of people out to see them, including ancient 
Creoles, who seldom go away from home: black negrue: 
by hundreds, who live along Villere street and in tb 
intersecting streets; Turks, Italians, black, brown, yel- 
low and all sorts of looking people. They showed won- 
derful interest in the cars, and one of the officials said 
that some of them had been sitting in one position 
watching them since they started in the forenoon. and 
if they had moved at all it was not apparent.— The 
directors of the Chalmette Railroad Company have ac- 
cepted the survey of a route for their proposed electric 
road in the suburbs. The capital stock of the companr 
has been placed at $100,000. The officers and directors 
are: President, H. T. Beauregard: vice-president, R 
V. Ducros; secretary, James Alexander; and Men 
Albert and J. Estopinal, E. E. Nunez, Sebastian Boy, 
Christian D. Armstrong, M. T. Ducros and Judge R. T. 
Beauregard. 

St. Paul, Linn. — With the advent of spring, says the 
Dispatch,“ the last cable line will disappear from the 
St. Paul street car system, and a lung-drawn breath of 
relief will go up from a large territory whore people 
have been compelled to submit to the trials and tribik- 
tions of the erratic and slow-going grip cars. At the 
time stated the company will replace the Fourth street 
and Selby avenue cars with an electric line, in further. 
ance of plans long under contemplation. The diffi- 
culty attending the steep grades on the Third street line 
will be avoided by the adoption of a device which emm- 
sists of a weight car running in an underground con- 
duit that connects with the surface cars and acts as a 
balance.—-The city and county of Ashland, it is said. 
propose to give $200,000 to aid the scheme of building an 
electric road between this city and Ashland. Tbe 
Pioneer Press says the purpose is to make Ashland. 
with its splendid harbor, the entrepot upon Lake Supe- 
rior of the great traffic ofthe two cities instead of Du- 
luth. Theadvantages claimed for it over the Duluth 
route is that the railroad from Ashland to St. Paul 
would be only twenty-eight miles longer than the 
shortest line to Duluth, while it would save ninety 
miles of navigation, back and forth, or 180 miles in all. 
and afford an unequaled harborage. l 


PERSONAL. 


Among our out-of-town visitors last week were Mr. 
J. R. Rhotehamel, president of the Columbia Lamp 
Company, Charles E. Gregory, of Chicago, and Geo. 
D. Rosenthal, of St. Louis. 


It is reported from Chicago that Mr. O. W. Mer 
senberg has retired from the Siemens & Halske Com- 
pany in order to devote all his energies to the affairs 
of the Wells & French Company. 

Messrs. F. L. Babcock, of Cuyahoga Falls, David 
Starr, of Montreal and Charles Burns, of Rochester. 


were among the out-of-town hustlers in the city this 
week. 
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COMMERCIAL PARAGRAPHS. 


We have received from Mr. Chas. Wirt, corner Ludlow 
and 31st streets, Philadelphia, Pu., a copy of catalogue of 
the Wirt Brush, which contains practical information in- 
teresting to engineers, drawn from an extended experience 
and intimate acquaintance with the practical provisions 
under which dynamos are worked. 


Fred. M. Locke, Victor, N. Y., manufacturer of the well- 
known Indestructible High Potential line material, has 
just closed three large contracts for his Porcelain Insulators 
and Steel Pins to be used on long-distance transmission 
lines. 


The superior qualities of the Partridge Motor Brush have 
been Known solong to the strect railway trade that an 
elaborate exhibit at the Montreal Convention was not 
really necessary. Mr. J. S. Speer, secretary of the Part- 
ridge Carbon Company, was there however, and the 
results that have followed the Convention in the shape of 
increased orders clearly show what a good man can do 
with a good thing and still have a goid time. 


Lamps may come and lamps may go, but the old Sawyer- 
Man lamp retains all its claims to popular favor which made 
it such an important factor years It is to-day as good 
as ever, and that is saying all] that is necessary. 


New Fort Wayne Book. 


One of the most elaborate trade publications recently is- 
sued by any manufacturer of electrical apparatus is the 
Complete Catalogue of the Wood Systems of Electrical 
Machinery and Apparatus for Light and Power” now be- 
ing distributed by the Fort Wayne Electric Corporation. 
This book consists of 132 pages. to the embellishment of 
which the arts of the engraver and printer have been ap- 
plied with most pleasing results. The descriptive matter 
is brief, but it is supplemented by a liberal use of illustra- 
tions reproduced from photographs. 

The details of the Wood apparatus are shown and de- 
scribed with clearness and conciseness, so that every reader, 
however much he may lack in practical knowledge, will 
have an intelligent comprehension of the subject after a 
study of this Catalogue. 


Western Electric's New Factory. 


The Western Electric Company is makinganother extent 
sive addition to its Chicago factory. The new building is 
at West Congress and Jefferson streets, in the rear of the 

resent factory. When this is completed the works of the 

Vestern Electric Company will cover 104,000 square feet of 


pace. 

The new factory building fronts on Jefferson street and 
is 180 feet long by 50 feet wide and will be eight stories 
high. It is fire-proof, of steel construction, built to accom- 
modate a traveling crane with a span of 3 feet, which will 
run the entire length of the building and takes up the base- 
ment and first story. This will be used for handling the 
heavy castings used in the new types of dynamos and mo- 
tors. It is expected the building will be finished by Janu- 
ary 1, 1896. 


A New Electric Car Heater. 


The Interior Conduit and Insulation Company of New 
York have introduced this season an Electric Car Heater 
which embodies great improvements in this class of ap- 
rut us. 

A much higher efficiency has been obtained in these heat- 
rn than in other machines which have heretofore made their 
ippearance, and this economy of operation is by far the 
nost important factor which is considered by any railway 
ompany. All the electric energy absorbed by any electric 
eater is converted into heat units, and it has in conse- 
juence been assumed by many that clectric heaters are of 


iecessity of equal efficiency, but this is not the case. : It is. 


iot sufficient merely to create heat, but also to utilize it to 
he best advantage, and in order to do this it is imperative 
hat the heat should be distributed and circulated where it 


— — 


7 a 
— 


at 
1 

il, 
t 
Ay 
i 
i} 

tji 

I 

| 

h 
1 


1 
im te 
I 
i 


+ 


NEW ELECTRIC CAR HEATER. 


needed, and as fast as it is generated. In other heaters, 
la proportion of the heat produced has been non- 
fective for any useful purpose owing to lack of proper 
stribution, as most of the air current passes around the 
ils leaving the heat dormant, and the case of such heat- 
s absorbsa large quantity of heat, so much so that in some 
stances fire has been caused, endangering the lives of pas 
ngers. Such machines require from six to twelve am- 
res at five hundred volts to sufficiently warm the car. 
far the heater manufactured by the Interior Conduit and 
sulation Company, a continual circulation of air is main- 
ined. All the air passes through the coils, and all the 
at generated is carried off and distributed into the pond 
the car, the case of the heater remaining perfectly cool. 
ere is absolutely no waste, and consequently a much 
her degree of efficiency is obtained than has hitherto 
en practicable. These heaters are thoroughly well made, 
at in appearance, easily installed, and are amply guaran- 


* 


“ Roll-Drop' in Pen and Ink. 


Che Forest City Electric Company, Cleveland, Ohio, have 
ued a very handsome booklet devoted to their already 
l-k nown “ Roll-Drop' Commutator Bars. Considerable 
we is devoted to data concerning the numerous forms 
4 sizes of Commutator Bars now in commercial use 
ticularly those employed on railway generators and 


motors. The methods of manufacture of ‘‘ Roll-Drop”" 
Bars are described in abrief and catchy manner, and 
aptly illustrated with clever pen sketches. The book is 
for distribution and should bein the hands of every com- 
mutator user. 


Four New Turbines for Niagara. 


The Niagara Falls Hydraulic Power and Manufacturing 
Company have recentiy contracted with James Leffel 
oompany of Springfield, Ohio, for four of their Improved 
Double Discharge Horizontal Shaft Water Wheels, to be of 
eight thousand horse power 3 under a maximum 
head pressure of 218 feet, which is far the highest head 
under which turbines of large capacity have ever been ap- 
plied in this country or elsewhere. These wheels will drive 
eight electrical generators, which will be connected direct 
to the horizontal turbine shafts without gears or belting, 
the wheels and nerators all running in vertical planes. 
This is the second large order for turbines built by James 
Leffel & Company for Niagara Falls, there being already 
several of this make of wheel, each of 1,200 horse power, In 
daily operation in the Cliff Paper Company mills, located 
at the cliffs, near the tunnel. his water wheel company 
is also building four of their Cascade wheels for one com- 
pany, to be operated under 730 feet head; part of the power 
to be electrically transmitted by connecting the wheel 
shaft directly to the generators. The Cascade wheel is, 
however, essentially and entirely different in construction 
and operation from the turbine, being in principle an im- 
ulse and reaction wheel. This Cascade wheel plant will 
ve an aggregate capacity of six hundred horse power. 


MOONLIGHT SCHEDULE FOR THE UNITED 
STATES. 


* (Issued by the Washington Carbon Company.) 


NOVEMBER, 1895. 


DATE LIGHT. DATE. , EXTING. 
1 8.30 a. M. 1 5.30 A. M. 
2 No light. i 2 No light. 
8 t i 3 tt 
4 | “u l 4 ts 
5 5.20 P. M 5 7.40 P. M. 
6 5.0 6 8.40 
7 8.20 7 9.50 
8 5.20 8 11.10 
9 5.20 10 12.20 A. M. 
10 | 5.2 “ 11 1.00 “ 
11 5.00 “ 12 1.30 
12 6.10 18 | 2.50 
13 5. 10 ! 14 4.00 
14 5.10 15 ' 5.20 
15 | 5.10 “ | 16 6.00 
16 5.10 17 6.0 

17 5.10 “ 6 6w ~ 
18 5.10 “ 19 i 6.00 
19 | 5.10 i 20 | 6.00 
20 5.10 21 i 6.00 
21 7.30 22 6.10 
22 9.00 V 6.10 
23 10.20 i 24 6.10 
24 11.00 B 6.10 
2 11.20 26 6.10 
26 2 0 00 e: ee esae 

27 12.20 A.M. 27 | 6.10 
25 1.0 “ B 6.10 
29 2.20 2 6.10 
90 3.2 ‘ 30 , 6.10 


| 


BUSINESS HINTS. 


Allegheny, Pa.—Charles Lockhart has begun the build- 
ing of a new business block, 6 stories, on Penn ave, to 
cost $50,000; Architect W. S. Frazer. 


Baltimore, Md.—The plans for a ten V 
house, to be erected at northeast corner of Cathedral st. 
and Mt. Vernon Place, have been completed. 


Brooklyn, N. Y.—Moller & Bro. & Co., will erect 2 four 
story apartment houses on north side of South 9th st., cast 
of Bedford ave., to cost $27,000. 


Buffalo, N. Y —Architect H. H. Little is preparing plans 
for the new six story building of the Buffalo Drug, int 
and Glass Co., to be erected on Swan st., near Ellicott, to 
cost $300,000 ... The 20th Century Club house will be erected 
on Delaware ave., just below Temple Beth Zion; Architects 
Groon & Wickes. 


Macon, Ga.—Charles B. Moling, of Columbus, O., who 
recently purchased the Paterson plantation near Macon, is 
interested in the erection of a modern hotel at this place, 
to cost $250,000. 


Newport, R. I.—Robert Goelet, 9 West 17th st., New York 
City, is said to be planning to erect the finest villa in New- 
port, on the Cliffs. 


New York City.—The American Society of Civil Engi- 
neers have purchased a ploton south side of 57th st., be- 
tween 7th ave. and Broadway, and wili erecta club house 
on the site... George J. Schreiner and George Fennell, of 
101 West 121st st., will erect 4 five story brick flats and 
stores, northwest cor. of 108th st., and Madison ave., to 
cost $79,000. 


Ottawa, III.—The Western Cottage Piano and Organ 
Company will erect a $390,000 factory, after plans prepared 
by W. A. Youmans & Bros., 706 Tacoma Building; the fac- 
tory will be fitted with a dynamo, electric fans, etc. 


Philadelphia, Pa.—Plans have been drawn by Bailey & 
Truscott for the proposed new building for Cyrus H. K. 
Curtis, to be erected at 6th and Walnut sta; the building 
will be nine or ten stories high. 


Portland, Me.—The Hooper Building, cor. of Pearl and 
Congress sts., will be converted into a variety theatre. 


Washington, D. C.—Mra. General D. D. Colton, formerly 
of San Francisco, Cal., has had plans made fora handsome 
and expensive home on Connecticut ave. between R and 8 
sts. Northwest, from designs drawn by C. B. Keferstein; it 
will be lighted by electricity and gas and heated by steam. 


Whatcom, Wash.—The Normal School trustees have ac 
cepted the plans prepared by Skillings & Conner, of Seat- 
tle, for gymnasium, assembly hall, ete.; the building will 
be provided with electric clocks and other electrical equip- 
ments. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED OCTOBER 22, 1895. 


ELECTRIC RAILWAYS AND APPLIANCES. 


518,371. Electric Locomotive. Walter H. Knight, 
York, N. Y. Filed June 15, 1888. 

548,389. Three Wire Electric Railway. William B. Potter, 
Schenectady, N. Y., assignor to the General Electric 
Company, of New York. Filed Aug. 8, 1895. 

548,481. Underground Conduit for Electric Railroads. 
Richard Uren, Hancock, Mich. Filed May 10, 1894. 
548,504. Combined Electric and Cable Railway. Gardner 

E. Beach and Morris J. Kern, San Francisco, Cal. Filed 


Aug. 1, 1892. 
548,514. Vader around Conduit System. Hiram C. Burk, 
Gustaf Valley, 


Cleveland, Ohio. Filed Feb. 28, 1893. 
548,599. Electric Street-Car Controller. 

Cleveland, Ohio, assignor to the Steel Motor Company, 
same place. Filed Dec. 5, 1891. 


ELECTRIC LIGHTS AND APPLIANCES. 


548,369. Electric Desk-Light. Walter R. Kinsman, Arling- 
ton, N. J., assignor to Thomas I. McLeod, New York, 
N. Y. Filed Oct. 14, 1893. 

548,413. Electrie-Are Lamp. Thomas E. Adams, Cleve- 
land, Ohio, assignor to the Adams-Bagnall Electric 
Company, same place. Filed Julu.8, 1895. 

348,414. Electric-Arc Lamp. Thomas E. Adams, Cleve- 
land, Ohio. assignor to the Adams-Bagnall Electric 
Company, same place. Filed July 10, 1895 

518,574. Phosphorescent Electric mp. Daniel McF. 
Moore, New York, N. Y., assignor to the Moore Elec 
trical Company, same place. Filed Jan. 3, 1895. 

548,575. Phosphorescent-Electric-Light Condenser and Ac- 
eumulator. Daniel McF. Moore, New York, N. Y; 
assignor to the Moore Electrical Company, same place. 
Filed Jan. 24, 1895. 

548,576. Phosphorescent Electric Lighting by Interruptions. 
Daniel Me F. Moore, New York, N. Y., assignor to the 
Moors Electrical Company, same plaee. Filed Jan. 24, 


New 


DYNAMO ELECTRIC MACHINERY, ETC. 


518,217. Method of and Apparatus for Rectifying Alternat - 
ing Currents. Jules E. Neher, Pittsburg, Pa., assignor 
to the Westinghouse Electric and Manufacturing Com- 
pany, same place. Filed Aug. 7, [8%83. 

548,230. Method of and Means for Temperature Adjust- 
ment for Inductance-Coils. Oliver B. Shallenberger 
Rochester, Pa. Filed April 15, 1895. 

548,266. Automatic Swite for Electric Transformers . 
Anthony G. New, London, and Arthur J. Mayne, Wok- 
ing, England, and Richard N. Lucas, Galway, Ireland. 


Filed June 25, 18%. 
348,280. Electric Stop Mechanism. William M. Wood and 
Filed June 7, 1894. 


James C. Miller, Elmira, N. Y. 

548,383. Magnetic Separator. James D. McKinnon, Port- 
land, Oreg. Filed April 16, 1895. 

548,388. Regulating Electric Motors. William B. Potter, 
Schenectady, N. Y., assignor to the General Electric 
Company of New York. Filed July 22, 1895. 

548,400. Regulator for Alternating Currents. Charles P. 
Steinmetz, Schenectady, N. V., assignor to the General 
Electric Company of New York. iled April 18, 1895. 

548,401. Electric Motor. Imie E. Storey Hornellsville, 
N. V., assignor to the Storey Electric Drill and Power 
Company, of Colorado. Filed Jan. , 1888. 

548,402, Electric Motor. Imle E. Storey, Hornellsville, 
N. Y., assignor to the Storey Electric Drill and Power 
Company of Colorado. Filed Jan. 28, 1893. 

348,406. Dynamo-Electric Machine. Elihu) Thomson 
Swan pecott, „„ ansignor to the General Electric 
Company of New York. Filed March 29, 1895. 

548,448. Controller for Electric Motors. Daniel J. McLane 
and George W. McClintock, Quincy, Mass. Filed 
May 25, 1895. 

348,511. Method of Converting or Transforming Periodic 
Electric Currents to Obtain Constant Effective Intersity 
or Voltage. Paul Boucherot, Paris, France. Filed 
Dec. 10, 1892. 

548,589. Electric Stop-Motion for Engines. Louis St. Petcr, 
tea Mass., assignor of two-thirds to John D. 
; illea and Thomas D. Millea, same place. Filed March 
7 1895. 


TELEPHONE AND TELEGRAPH APPARATUS. 


518,22. Telephone- Receiver Support. Isidor J. Kusel. 
St. Lous, Mo. Filed Feb. IS. 1895. 
548,227. Telephone Exchange Apparatus, Charles E. Scrib- 


ner, Chicago, III., assignor to the Western Eleotric 
Company, same pee Filed March 5, 19892. 

548,228. Apparatus for Telephone-Switchboards. Charles 
E. Scribner, Chicago, III., assiguor to the Western 
FElectrie Company, same place. led Feb. 28, 1895. 

348,229. Keyboard Apparatus for Telephone-Switchboards. 
Charles E. Scribner, Chicago, III., assignor to the 
1 Electric Company, same place. led Feb. 7, 
803. 


MISCELLANEOUS. 


548,176. Magnetic Ore-Separator. Charles G. Buchanan, 
Brooklyn, N. Y. Filed Feb. 13, 1895. 

548,265. Hydrostatic Electric Amalgamator. James D. Mc 
Kinnon, Portland, Oreg. Filed . 14, 1891. 

518.22. Electromechanical Lock. William W. Alexander, 
Kansas City, Mo., assignor to the Gill-Alexander E ec 
tric Manufacturing Company, same place. Filed Nov. 
15, 1889. 

548,320. Manufacture of Stereotype- Plates. Victor Lowen 
Dahl, Stockholm, Sweden. led Oct. 11, 1894. 

548,331. Magnetic Brake. Oakley S. Walker, Worcester, 
Mass. Filed Feb. 20, 1895. i 

518,306. Electric Cigar-Lighter. Friedrich W. Schindler- 
Jenny, Kennelbach, Austria Hungary. Filed Feb. 19 
1894 


548,415 Dry Battery. Frank M. Archer, New York, N. Y. 
assignor to Siegfried Silberberg, same place. Filed 
Dec. 15, 1890. 

518,419. Electric Metering Apparatus. William S. Barstow, 
Brooklyn, N. Y. Filed April 6, 1895. 

348,435. Electric Block-Signaling Instrument for Railways. 
Arthur C. Fraser, Brooklyn, N. Y. Filed Feb. 26, 1891. 
Renewed March 26, 1895. 

348,467. Electric Meter. William H. Scott, Norwich, Eng- 
land, assignor to Laurence Scott & Co., Limited, same 
place. Filed Nov. 4, 1892. 

48,469. Automatic Block System. Judson Shoecraft 
Harveyville, Kans., assignor of one-half to Orison C. 
Miller, Wabaunsee County, Kans. Filed March 27 
1895. 

348,509. Electromagnetic Brake. John L. Black, St. Louis 
Mo., assignor to the St. Louis Electric Brake Company 
East St. Louis, III. Filed May 9, 1891. 

518,510. Electromagnetic Brake. John L. Black, St. Louis 
Mo., assignor to the St. Louis Electric Brake Company 
same place. Filed April 13, 1895. l 
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THE STANDARD AT RICHMOND, VA. 


Some Light Thrown on the Methods of ‘‘The Boys in 
the Real Pat.” 


At no place has so spirited a contest for a telephone fran- 
chise taken place as at Richmond, Va. Some weeks ago 
applications for a franchise were made by the Richmond 
Standard Telephone Company and the Home Telephone 
Company. The former is one of the many sub-organiza- 
tions of the Standard Telephone Company of Arizona, 253 
Broadway, New York, and elsewhere. The Home Company 
is composed of Richmond and Baltimore capitalists, the 
Board of Directors being J. N. Cullingworth, J. D. Patton, 
S. W. Travers, P. Whitlock, E. A. Catlin, Junius A. Morris, 
J. D. Crump, J. J. Montague, F. B. Hubbell, James Russell 
and W. J. Atkinson. 

To the City Council the Standard representatives made 
plausible, though extravagant, statements as to the accom- 
plishments of the Standard Company and the capabilities 
of their only perfect ” telephone. They promised to es- 
tablish one of their numerous factories in Richmond if 
they were given the franchise. The Home Telephone Com- 
pany stated that they would use the well known Mason 
telephone, manufactured in Richmond by the Mason Tele- 
phone Company, and already in use in a large number of 
exchanges. The City Council appointed a committee con- 
sisting of W. E. Cutshaw, City Engineer, and W. H. Thomp- 
son, Superintendent of Fire Alarm, to make a test of the 
instruments of the competing companies. Asa result of 
the test the committee reported that they are led to be- 
lieve the Standard to be the better phone.“ The following 
letter gives some interesting facts concerning the test made 
by this committee: E 


To the Editor of ELECTRICITY. . 

DEAR SIR: 
conversant with the methods which the Standard Telephone 
Company employ, as laid down in their circular * To the 
Boys in the Real Pot [n this city, I submitted ’phones of 
my manufacture constructed for ordinary exchange service, 
as well as for long distance service, to the committee, who 
tried them in competition with one of the phones which 
the Standard Company claims to be manufactured under 
their patents. Of these patents, however, they refuse to 
give any information. They refused to allow any one to 
see the Ynside of their transmitter excepting the two men 
who were appointed on the committee. These men were 
not experts in telephone matters, and did not know a long- 
distance Bell telephone from any other ordinary trans- 
mitter. The examination of the instruments was made in 
a star chamber session, with no one present excepting the 
representative, of the Standard Company and the two ex- 
perts who composed the committee. 

The writer accused the representatives of the Standard 
Company of having on exhibition a regular long-distance 
American Bell telephone, and they, being aware that he 
was right, refused to allow the internal construction of the 
intztrument to be seen by myself or any other expert who 
Was conversant with such matters. Before the: committee 
made its decision, I took into the room a regular long dis- 
tance Bell instrument and showed the committee the in- 
ternal arrangements of-the same. Inthe formal report of 
the committee they recognized the fact that the instru- 
ment which the Standard Company had before them ap- 
proaches more nearly phones now in use” by the Ameri- 
can Bell Telephone Company, as they say, than the phone 
offered by the writer. The committee made their report 
knowing that I had phones in use all over the country. I 
read testimonials to them from people who are using my 
*phones and who speak in the highest way of them, while 
the Standard Company had no testimonials whatever to 
offer and could not name a single place where their’ phones 
were in use in any kind of service, excepting on exhibition 
lines and under their own care. 

The action of the Standard people in refusing to allow any 
disinterested expert, ora man of national reputation and 
above suspicion, to examine into their phone, puts them, 
in the mind of any fair man, in a very questionable light. 
I am ready at any time to submit the Instruments and de- 
vices on which 1 hold patents to any test which they will 
submit their phones to, and not only to do that, but to 
allow any one to examine into their merits, feeling confi- 
dent that they will stand any test. Iam inclined to believe 
that certain people have profited by the hints contained in 
125 letter of the Standard people To the Boys in the Real 

ot.’ 

I appreciate very much the stand you are taking. I 
speak for myself individually, because I am directly in- 
terested in the devices which 7 am putting on the market. 
Wishing you success, I remain yours truly, 

: G. S. MAXWELL. 

Richmond, Va., October 18, 1895. 


After the committee had made its report Mr. Maxwell, 


who is general manager and electrician of the Mason Tele- 


phone Company, published a card in the local papers of 
Richmond offering a reward of $100 provided he could not 
prove to any committee of disinterested experts that the so- 
called Stendard telephone “is either a Bell long-distance 
telephone or a rank infringement of the Watson, Roose- 
veldt and other patents controlled by the Bell Telephone 
Company.” He offered $10 reward for the number of any 
patent owned by the Standard Company, and $10 reward for 
proof that the Standard Company have a telephone ex- 
change in operation anywhere in the world. The chal- 
lenge has not been accepted by the Standard Company, but 
John C. Robertson, president, sent a cireular letter to all 
the members of the City Council, making, among others, 
the following statements: 


- » The Standard Telephone Company has never is- 
sued any such circular as that quoted by our opponents 
from ELECTRICITY, a journal of unsavory reputation which 


have had an oppor analy to become fully. 
e 


is not recognized in the electrical profession; nor has it 
made any suggestion of corrupt dealings with councils. 

The Standard Telephone Company does not use or pro- 
pose to use the Bell telephones or any infringements on 
their patents, but owns its own patents, lists and numbers 
of which have frequently been proclaimed and published. 

The Standard Telephone Company has its own factory 
now in active operation in New York, and is establishing 
several now in the Nortli. 

The Standard Telephone Company will, if we are granted 
a franchise here, establish a factory in Richmond for the 
supply of at least six Southern States. 

I have already published the names of a dozen or more 
gentlemen of national reputation and great wealth, whose 
connection with the active management of the Standard 
Company should be a sufficient refutation of the calumnies 
so industriously circulated. 

Finally, I hope and believe that the Richmond Standard 
Telephone Company will receive the city’s franchise for 
the following reasons, all of which are proven facts: 

1. It has the best telephone for local service. 

2. It has the best and only long-distance phone. 

3. Itis backed by the strongest company, and the only 
one able to cope with the Bell monopoly. 

4. It will employ the largest number of skilled laborers. 

5. It will bring here and keep here the most money. 


The report of the expert committee above referred to 
does not settle the question of franchise. The report has 
yet to go tothe City Council. 


A Railway Telephone. 


Superintendent E. B. Baker of the Southern New Eng- 
land Telephone Company has constructed a device for 
telephoning from moving trains. One part of the apparatus 
consists of what is called a hanging set,“ to be carried on 
every baggage car and caboose. If a train comes to a 
standstill through accident or otherwise the hanging set, 
consisting of spliced rods with a cross-arm at the top, is 
dropped on the wires at the pole line alongside the track, 
thereby establishing telephonic connection with the de- 
spatcher's office. 


Doing It Well.“ 


To the Editor of ELECTRICITY. 

DEAR Sirk: Your article on“ Speculative Telephone En- 
terprises,“ in last week's issue, has attracted the attention 
it deserves in Richmond at least. The events there, and 
letters received from telephone companies elsewhere, it 
seems to me, tend to confirm the position you take in your 
article, that the Standard Telephone Company is one of 
the worst swindles of the century, and that you deserve 
the thanks of every business man inthe country, especially 
those engaged in the telephone business, for your fearless 
exposure of their methods. You are doing a inagnificent 
work and doing it well. Respectfully yours 


W. J. ATKINSON, 
Baltimore, Md., October 22, 1895. 


The New York and New Jersey Telephone Company 
have acquired the right of way slong, the shore front from 
Point Pleasant to Atlantic Highlands, N. J., for a new tele- 
phone line, with three additional exchanges at convenient 
points along the coast. Beside touching all the sea coast 
towns, this line also will tap Keansbury, Port Monmouth, 
Redbank, Keyport, South Amboy and Perth Amboy, N. J. 
and go across the Kills by cable to Staten Island and 
thence into New York. 


The Claiborne Telephone Company has been organized 
at Port Gibson, Miss., with Jacob Bernheimer, president; 
Chas. A. French, vice-president ; Dr. W. Reduse, secretary, 
and William Cahn, treasurer. he, object of the company 
is to connect all the towns of the county with Port Gibson, 
the county seat. 


— — 


- The Automatic Telephone and Electrie Company of Chi- 

cago has brought suit for $50,000 damages against II. 8. 
Bower, of Bloomington, III. Bower was instrumental in 
organizing the Home Telephone Company in Blooming- 
ton. The plaintiff claims that Bower contracted for its 
automatic telephone switchboard, and instead of taking 
this device installed the old-fashioned board. 


A meeting of delegates of the sevcral commercial organi- 
zations of Buffalo was held on the 21st inst., at which it was 
decided that a letter should be sent to each candidate for 
the Assembly and the Senate asking if he were in favor of 
a bill similar to the Gerst-Persons telephone bill which 
was submitted to the Legislature last year. 

The Hyde Park District Telephone Company has 
commenced laying conduits for its telephone service in 
the village of Ü yde Park, Chicago. The company is an 
independent concern, and is backed by capitalists from 
Springfield, III. 


Money has been subscribed and a company organized 
for the construction of a telephone line from Eastland, 
Tex., to Breckinridge, via Gunsight. Work will begin im- 
mediately. 


Frank S. Vineent, representing the Chase Telephone 
Company, has secured a fifteen-year franchise in Petos- 
key, Mich. 


The Luzerne County Telephone Company is being 
organized to operate in all of the cities and towns of 
Luzerne County, Pa. Sol Hirsch, of Wilkes-Barre, is pro- 
moting the enterprise, Which is said to be backed by New 
York capital. 


The Elko Telephone Company, Elko, Ga., have con- 
nected Elko with Perry and Fort Valley. 

The American Telephone and Telegraph Company has 
asked for permission to enter Richmond, Va., with its 
long-distance lines, 


New Companies Incorporated. 


The Altoona Phanix Telephone Company of Altoona, 
Pa., recently incorporated, will operate a telephone plant in 
the counties of Blair, Huntingdon, Cambria, Clearfield and 
Bedford, Pa. The capital stock of the company is 15, 000. 
The officers are: II. Price Graflius, president; A. V. Dively, 
treasurer; John M. Hamer, general manager, and Willard 
P. Beardsley, secretary. Directors: H. Price Grufflus; 


A. V. Dively ; John Flanigan, Hon. J. D. Hicks and Wm. A 
Ambrose, all of Altoona, Pa. 


Simplex Interior Telephone Company, Cincinnati. 0 
Capital stock, $5,000. Incorporators: Walter L. Bradshaw 
4 0 80 Seymour, Emile Koel, Robert G. Stevenson and Jame 

eClain. 


The Vacaville and Winters Telephone Company, Vana 
ville, Cal. ie stock, G, OO. Directora: E. R. Thurter 
T. K. Buck, William H. Buck, F. B. McKevitt, Vacar- 
Henry Bruick, Winters. 

The Lincoln and Knox Telegraph and Telephone Com 
pany, Waldoboro, Me.—to own, construct, maintain ad 
apate lines of telephone or telegraph. Capital estok, 

„000. Officers; George Bliss, president; Lincoln N. Em 
nedy, treasurer. 


The Home Telephone Company, Jersey City, N.J.—to ere 
and operate telephone lines in all the cities and towns of 
Hudson county, New Jersey. Capital stock, $300,000. I: 
corporators: Ernest J. Ford, P. Justus Atkinson aral 
George N. Atkinson. 


The Automatic Telephone Exchange, Detroit, Mich.—t 
manufacture and sell an automatic telephone exchange. 
The company has a nominal capital of $1,000,000, re wd 
mainly by the value put upon its patents. The o and 
stockholders are: Charles A. Gates, of Saginaw. chairmar. 
William Rebec, of Saginaw, vice-chairman; Charles P. Ca 
vin, ef Saginaw, treasurer; Arthur B. Harford, of Detran. 
secretary and general manager; Malcolm McGregor, of 
Detroit, treasurer. 


INCORPORATIONS. 


The Munson Electric Conduit Company, Davenport. 
lowa—to manufacture, buy and sell and do a general bus- 
ness in goods and appliances and construct electrie rit 
ways. Capital stock, $10,000,000. Promoters: Jobn H. 
Munson, James E. Merritt, Wm. F. Robert. 


The Evanston Electric Railway Company, Chicags, 11 
—to conduct, lease or otherwise acquire horse, dummy and 
electric street railwavs; maintain and operate same. Cap 
ital stock, $200,000. Promoters: Andrew Crawford, Thos 
C. Milsted, Park E. Simmons. 


The Victor Electric Company, Chicago, III.—to manufse 
ture and deal in electrical and mechanical machinery ari 
devices and to do all kinds of electrical work. Capital 
Boe $2,400. Promoters: C. F. Samms, J. B. Wantz. È. P. 

iekers. 


The Big Four Electric Company, Chicago, III. - to msnc 
facture, buy and sell, lease or otherwise deal in electro 
apparatus, devices and machinery, and light, heat and 
power. Capital stock, £200,000. Promoters: Henrys L. 
Ames, Wm. H. Brown, Louis K. Gillson. 


The Ohio Valley Electric Railway Company, Pittsburg. 
Pa.—to build a railway in Allegheny County, Capital 
stock, $25,000. Promoters: Wm. T. Lindsay, Henry E 
Lineaweaver, Pittsburg; Edgar C. Gerwig. Allegheny. 


The St. Mary Mining Company, Spokane, Wash.—teo do 
a mining and real estate business; erect and operate elec 
tric light and power plants. Capital stock, $500,000. Pro 
moters: C S. Voorhees, J. L. Willson, R. H. Voorhees, J. u 
Burke, T. E. Jefferson, H. L. Willson. 


The Lima and Piqua Electric Street Railroad Company, 
St. Mary's, Ohio—to build and operate a strect railroad be 
tween Piqua and Lima, O., to be operated by steam. 


horse, electric or other motive power, and to furnish licht. 


heat and power. Capital stock, @,000. Promaters: B C. 
Faurot, D. W. Jay, D. Armstrong, Wm. H. Hartman. S. W 
McFarland, Edward Burns. 


The Union Power Company, Cleveland, Ohio--to gener- 
ate and distribute from one or inore centers electric cr 
other power for motive, electro-chemical, welding, heating 
and other purposes. Capital stock, $50,000, otere: 
H. N. Chamberlain, J. Henry White, F. C. Phillips. Geo. C 
Wing, Morris S. Towson. ` 


The Chicago Water Heater Company, Chicago. III.— 
manufacture and sell heaters, ranges, stoves and any and 
all kinds of machinery, utensils and apparatus for heating 
buildings, cars and other structures by means of water. 
steam, air, electricity and other methods. Capital Suck 
£10,000. Promoters: B. W. Sherman, Samuel E. Hititen. 
John L. Jackson. 


The Lucas Electric Construction Company, Baltimer. 
Md.—to deal in all kinds of electrical supplies. Capita) 
stock, $2,000. Incorporators: J. Clarence Lucas, Ridgewar 
Moseman, Chas. E. Burgar, Wm. D. Wilson. Jr.. and 
Wm. M. Burgar. 

Gray's Electric Railway Supply Company, Saco, Me 
—to manufacture, rails, cars, apparatus for electric aad 
other railways, ete. President bert Johnson: tres 
rer, R. Powers, both of Boston, Mass. 


The Dansville Gas and Electric Light W 
N. Y. Capital stock, $25,000. Directors: W. N. Cramer. 
W. T. Spinning, Charles II. Rowe and others of Danvike. 


Wicke & Reinhardt Car Fender Company. Brooklyn, N.Y. 
—to manufacture car fenders. Capital stock, $10,000. Dine 
tors: Philip Reinhardt, O. A. Wicke, George E. Roch. F.W 
Grau, und k. Koch of Brooklyn. 


The National Coal Mining Company, Portland, Ore.—to 
do a general mining business, acquire and conduct hotels. 
don general improvement business, construct and equip 
railroads, telegraph, telephone and electric lines, etc. Capt- 
tal stock, $220,000. Incorporators: J. B. Parker, F. M 
Batchelor, J. S. Stephenson, G. Balsamy, R. A. Reid and T. 
A. Edwards. 

Hot Springs, Va.— President Ingalls of the Big Four aad 
Chesapeake & Obio Railroads has received plans for a 
$100,000 hotel to be built at Hot Springs. 

Jersey City, N. J.—Edward Schroeder will build teo 
handsome five story flats, southeast corner of Jersey ate 
and 9th st ... Ex-County Clerk Dennis McLaughlin is about 
to expend 810.500 in the erection of four five story brick fam 
two of which will face West Hamilton Place, near 9th st 

The Sac City Electric Company, Sac City, lowa—to erect. 
establish and maintain a plant to furnish customers licht 
heat und power. Capital stock, $15,000. Promoters: I. 
Early, Asa Platt, D. E. Hallett, E. W. Bailey, J. E. Robbi:- 
W. Cheney, J. Y. Campfleld, D. I. Dixon, C. W. Marey. Geu 
A. Martin, Geo, A. Miller, J. W. Wilson, Phil. Schaller. 
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NEW YORK, NOVEMBER 6, 1898. 


EDITORIAL NOTES. 


When the If further confirmation of the 
‘*Kiting’’ Epoch statements made in these 
Wilt End. columns touching the disas- 
trous results of over-capitalization of electric rail- 
ways were needed, none could be stronger than the 
declarations made by Col. H. G. Prout, editor of the 
Railroad Gazette, in an address which is reported 
elsewhere in this issue. 

Col. Prout is a well posted and observant student 
of progress in the transportation world. Conserva- 
tive, us most steam railroad men are, he is not ob- 
livious to the fact, nor does he hesitate to admit it, 
that the electric motor has made a formidable inva- 
sion into the field hitherto exclusively occupied by 
the locomotive. Like all other well-informed engi- 
neers, Col. Prout recognizes the limitations in the 
application of electricity to lines of railroad now 
operated by steam, yet he is aware that the time has 
fully come when practical railroad men must needs 
give careful consideration to the problem of im- 
proved suburban and interurban service. 

Some of Col. Prout’s suggestions as to the best 
methods to be employed by railroads in order to re- 
tain or to increase their local traffic within suburban 
zones, are eminently practical, and we doubt not 
that the enterprising managers of roads which serve 
large centers of population will be quick to adopt 
them. 

In this connection it is encouraging to note that 
railway and electrical interests are co-operating more 
heartily than ever before in an effort to reach a solu- 
tion of the rapid transit problem. This bodes no ill 
to the electric motor. 

It is not from a professional engineering stand- 
point alone that Col. Prout’s view of the situation is 
clear. His opinions of the commercial side are as 
sound as they are vigorously expressed. He says: 

There is, however, a set of conditions at work 
which will change the situation of the present elec- 
tric railrouls a good deal before long. Up to the 
present time it has been, and still is, easy to finance 
them, because rail mills and electrical manufacturers 
are glad to help float the bonds of new electric railroad 
projects; the public is credulous and investors look 
for great profits. We are, therefore, in the midst 
of the “kiting” epoch of electric railroads, when 
bends which are sold to-day pay the interest on the 
bonds sold last month or last year. But, naturally, 
this situation must come to an end before long. 

The end will not come so long as the electric rail- 
road ‘‘ promoter’’ is permitted to ply his iniquitous 
trade; it will not come so long as roads costing less 
than $15.000 per mile are capitalized at $250,000 or at 
even $95,000 per mile; it will not come so long as 
bonds are issued to pay for the worthless stock of con- 
solidated companies, or to pay interest on bonds al- 
ready issued, or to pay dividends on watered stock. 
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It will come when the electric railroad business is 
as carefully, as honestly, and as conservatively man- 
aged ar any other legitimate business. 

Then, but not till then. 


XR & * 
Safety In the electrical lexicon of Cap- 
in tain William Brophy there is 


Electrical Wiring. no such word as ‘shoddy.”’ 
He has always maintained, with an earnestness born 
of a firm conviction, that the highest factor of safety 
in the electrical wiring of buildings can be obtained 
only by the use of the best material, installed by 
honest, capable workmen. Captain Brophy’s long 
and varied experience in the field of electrical in- 
spection, coupled with the thorough investigation of 
the many problems which have come to his official 
and individual notice, eminently qualify him to 
speak with authority. In his remarks upon the De- 
fects in Electrical Wiring,” published elsewhere in 
this issue, there is perhaps little that is new, unless, 
indeed, it be new or strange to insist. that good work 
must be done in order to insure the nearest approach 
to perfect safety. 

That the application of electricity to lighting and 
power purposes has been somewhat restricted is due, 
in no small measure, to the use of faulty material, 
carelessly installed. The degree of excellence which 
is now admitted to be esential in all material used 
in electrical installations has been attained only after 
years of experiment and improvement. There was, 
therefore, a reasonable excuse to be offered for the 
employment of such material as underwriters’ wire 
for interior work, as was common six or eight years 
ago. But the absence of interior conduit, high grade 
insulated wires, and other appliances as now per- 
fected, can never be urged as a justification for string- 
ing 110 volt wires to a damp ceiling by bell tacks, or 
attaching them to gas fixtures without cut-out or in- 
sulating devices, or making a service tap with both 
sides of a circuit ran through one hole in a window 
casing, or any other of the practices which unskilled 
workmen employ even at this day. 

Happily for the increasing growth of the electrical 
industry, and the more certain stability of the trade, 
the improvements in devices and material and the 
growing demand of architects, engineers and owners 
for the best, tend more and more to drive the shoddy 
goods, the shoddy contractor and the shoddy work» 
man out of business. Captain Brophy notes this en- 
couraging sign of the times, and while he feels war- 
ranted in expressing the“ firm belief that the trans- 
mission of electric energy and its conversion into 
light, heat, sound and articulate speech, or its recon- 
version into motive power, can be accomplished with 
nearly perfect safety,’’ he is convinced that this con- 
dition can be approximated only by the use of the 
best material, honestly installed under skilled direc- 
tion and according to intelligent plans. 
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Such a consummation will demand of the manufac- 
turer his best product, of the architect and engineer 
accurate knowledge, and of the contractor something 
more than a desire for big profits. 

Fortunately these qualifications already exist, but 
unfortunately they are too rarely combined. 


Xx & X 


„What's Under this heading there was pub- 
In It lished in ELECTRICITY for October 16 

For Me?’ an article devoted specially to the 
subject of payment of commissions by manufacturing 
companies to purchasing agents—in plain English 
bribery. The article, to put it mildly, attracted 
eonsiderable attention. We showed as conclusively 
as was possible in the space used the evil effects of 
the system. by specific examples ; first, that the em- 
ployer of the purchasing agent was robbed by the 
practice, and, second, that manufacturers who re- 
fused to pay commissions suffered an injustice at the 
hands of the purchasing agent and his co-conspira- 
tors. In the entire article there is not one word 
which we wish to retract. ELECTRICITY stands first, 
last and all the time for purity in business methods. 

Among the companies charged with having paid 
bribes to L. H. McIntyre of the People’s Traction 
Company, Philadelphia, was tbe Peckham Motor 
Truck and Wheel Company of this city. It was also 
charged that, under the same influences, Brill trucks, 
purchased by the board of directors in spite of Mc- 
Intyre’s protest, had been discarded after a few 
months of service, at great loss to the railway com- 
pany and injury to the business of the Brill Company. 

It was also stated, upon information furnished to 
ELECTRICITY by a director of the People’s Traction Com- 
pany, that in this period the Brill trucks had cost 
nothing for repairs, and that the Peckham trucks had 
cost a good deal for repairs. 

In an advertisement in the current issue of the 
Street Railway Journal the following letters are 
printed : 

THE PECKHAM MOTOR TRUCK AND WHEEL COMPANY, 
New York, Cctober 2, 1895. 

GENTLEMEN: Referring to the recent article in a so-called 
electrical journal, distributed at the recent Convention at 
Montreal, which referred to our trucks in use on the Peo- 
ple’s Passenger Railway of Philadelphia, I beg to call your 
attention to the enclosed letter just received from the Presi- 
dent of the People’s Passenger Railway Company, referring 
to this article, and which explains itself. This letter is our 


reply to the article referred to. Very truly yours, 
E. PECKHAY, President. 


PEOPLE'S PASSENGER RAILWAY COMPANY, 
Philadelphia, October 22, 1895. 
Peckham Motor Truck & Wheel Company, New York. 
DEAR Sirs: We have seen the notice in ELECTRICITY rela- 
tive to your sales to this company, and our action in regard 
to the Brill trucks. The statement is made in ELECTRICITY 
that At the end of ten (10) months, not one dollar had 
been spent for repairs on the Brill trucks, and the Peckham 
trucks had cost this company nearly their original purchase 
price in rebuilding.’ The situation is exactly the reverse. 
That is to say, the Peckham trucks cost us comparatively 
nothing, while the Brill trucks proved much more expen- 
sive in maintenance. We write you this in justice to the 
construction of your work and our experience with the 
trucks under severe conditions. We think it is but justice 
to you to make this statement. Yours very truly, 
(Signed) WILLIAM H. SHELMERDINE, President. 

Notwithstanding all this, we maintain our original 
assertion, and will take pleasure in making the his- 
tory of the whole deal, with side lights on other 
deals, a matter of legal record. 

It is proper that the following letter from the J. 
G. Brill Co. be given equal prominence with those of 
Messrs. Peckham and Shelmerdine, and to state that 
the latter was not president of the People’s Traction 
Co. when this purchase of trucks was made. 


PHILADELPHIA, November 1, 1895. 
EDITOR OF ELECTRICITY, 
6 Park Place, New York City. 

DEAR SIR: In the advertisements in the Street 
Railway Journal for November there is a page from 
the Peckham Motor Truck and Wheel Company 
which contains a letter purporting to have been 
written by Mr. Shelmerdine, president of the 
Peovle’s Passenger Railway Company, which flatly 


contradicts the statement in your article in issue of 
October 16th as to the relative performance of the 
Brill trucks and the Peckham trucks on the road of 
that company. This letter does not contain a true 
statement of the facts, and its writer has evidently 
been deceived. Mr. Shelmerdine was not in that 
position when the matter referred to happened, and 
has evidently had his information from the assistants 
and appointees of McIntyre, who are still employed 
by the Railway Company. If the Peckham Com- 
pany can get a letter of a similar purport or 
anything nearly approaching it from the pre- 
decessor of Mr. Shelmerdine who was in office 
and cognizant of all the facts at that time, we 
will be glad to give a thousand dollars {o-any 
worthy object named by Mr. Peckham. The 
facts are that an order was given by the People’s 
Company to ourselves and the Peckham Company 
for 125 trucks each. The model submitted by Peck- 
ham was the one on which his first few trucks were 
made, and this would not hold up the ends of the 
open car bodies, and a different truck was substituted 
at a higher price. The second type of Peckham 
truck was also foun: incapable of doing this work, 
an l two changes in the trusses were found necessary 
before they were accepted ; nor do they now properly 
support the open car ends, as is patent to any ob- 
server. The Brill trucks worked steadily and 
admirably, and were duly accepted and paid for in 
full by the railway company, and they continued to 
do the work until the consulting engineer of the 
Peckham Company, McIntyre, had worked the 
matter so as to have the Brill trucks discarded by 
the People’s Traction Company. The subsequent 
career of McIntyre affords a shrewd indication of 
the probability of the honesty of this arrangement. 
The Peckham Company has been unfortunate in not 
having a consulting engineer in the service of other 
roads, notably the Pittsburgh Traction Company. 
We can moreover state this fact, that 21 of the 
Brill trucks which were condemned by the late 
general manager, McIntyre, were bought by the 
Pennsylvania Railroad Company for their Atlantic 
City road, where they have been in successful opera- 
tion during all of the past summer on that com- 
pany’s most admirable electric railway. Yours very 
truly, J. G. BRILL Co. 


The statements made by ELECTRICITY in regard to 
this truck question were correct. 

Plenty of similar examples of McIntyre’s conduct 
might have been cited; for instance, his discarding 
Lewis & Fowler registers, and replacing them with 
Meaker registers within six months after taking con- 
trol at Philadelphia. At that time the Lewis & 
Fowler register was standard; three times as many 
of them were in use as of any other type. The 
Meaker register at that time certainly had no points 
of superiority. The reason for the change was the 
usual McIntyre reason. 

And now we have a few words to address to Mr. 
Peckham: 

Is the charge that trucks made by your company 
happened, in one instance, to be improperly made, 
more damaging to your reputation than the charges 
as to your relations with Mr. McIntyre’? Is it less 
honorable for you to bear the responsibility of mis- 
takes made by your mechanics than to rest under the 
charge that while L. H. McIntyre was a salaried em- 
ployee of the People’s Traction Co., vested with the 
authority of purchasing all apparatus, he, as con- 
sultiug engineer,’’ received large sums of money from 
your company contemporaneous with this purchase 
of trucks from your company? 

You have attempted, Mr. Peckham, to dodge the 
main question at issue. 

The subject of our article was, What’s in it for 
me?” The meaning of this question was thoroughly 
elucidated. The questions involved in the truck 
matter were minor ones. 

Being an honest man, familiar with the English 
language, also familiar with McIntyre, his methods, 
and the methods of others of the same class, you are 


specially fitted to write an answer to our arguments 
on this subject. 

Any reasonable amount of space, say two pages, is 
at your disposal for a letter of this kind, and there 
will be no charge. 

Directors of the railway companies of the countn 
know that you generally make very fair trucks. Bat 
they don’t know whether your company is a safe one 
to deal with until you have explained in full your 
relations with L. H. Melntyre. 


% x * 

Canal Traction Something over four pages of 
and the Electrical Engineer, and one 
Newspaper Duty. page of the Electrical II urid. 
were given up last week to an illustrated description 
of an experiment in electric traction on the Erie 
Canal. The ‘ system ” consists of an electric motor 
and carriage suspended from a cable on the heel path 

of the canal, drawing one or more canal boats. 

The comments of our contemporaries on this 
matter show that notwithstanding all their los of 
prestige from indiscriminate puffery of enterprises of 
a like character during the past fifteen years, the 
lessons of experience have been wasted upon them, 
and they are still ready to lend their names to any 
scheme brought forward which promises them finan- 
cial return, or which helps to fill space with pretty 
pictures. No matter how unstable or culpable the 
scheme; these journals can always be relied on to 
help it along and co-operate in the deception of the 
public. 

The only common sense views expressed on this 
canal towage enterprise in the electrical press, our- 
side of our owr columns, have been found in the 
Western Electrician, as follows: 

There has been no data presented showing the eff- 
ciency of the electrical apparatus, nor is there any 
other means at hand of making a comparison with 
the older methods which it is hoped to supplant. . 
course the economy and efficiency of the proposed 
system will have much to do with its general adop- 
tion, and until further particulars on these pointe are 
to be had there is no use considering the scheme asa 
practical measure. 

No data on the question of cost of this power to 
the company proposing to supply it have been given 
out. None of the representatives of the technica! 
press present appeared tn have any interest in mak- 
ing tests to see how much power was reguired. It 
was enough for them to see the wheels turn round. 
The wheels turned, ergo the entire scheme is already 
a success. The Electrical Engincer said editorially : 


Hearty congratulations are to be extended Messrs. 
Lamb and Hawley, as inventor and promoter respect- 
ively of the ingenious method adopted succesfully 
last week for operating the Erie Canal by electricity 
It will be remembered that Mr. Hawley made a pre- 
vious trial with the ordinary trolley system ; but the 
ideal plan of hauling from the bank has been adopted 
and we believe great results for good.will ensue. 
The inexhaustible energy of Niagara will not only be 
applied to the canal, and following its lines penetrate 
into the interior of the State, but other canals now 
grassyrown or green with the slime of years will 
be reclaimed. We may see even a period of canal 
‘* srayhounds”’ furnishing cheap and very comfort- 
able transportation for passengers ; but the freight 
part of the question will of course be first dealt with. 


Mr. Lamb invented (?) his system for application 
in a logging camp where a solid roadway was nest 
to impossible—a very proper reason for putting the 
motor in the air ; and the only proper reason. 

Along the Erie Canal from Buffalo to Alhany there 
is one of the finest roadways in the world—alread+ 
prepared fit for a steam or electric railway at the 
cost of millions to the State. Is not this the proper 
place for whatever kind of traction engine is used -~ 
The inevitable sag of the cable is enough of iteelf te 
double the power required to move a canal boat. 

Some days before the latest test was made Mr 
Frank W. Hawley called upon us to invite W 
to be present on the occasion. Incident- 
ally he complained that we had pronounce! 
against his scheme and himself, and had therets 
seriously injured him. We told him that his persor- 
ality had not been a factor with us at all, but that 
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we regarded the plans as published entirely unfeas- 
ible and sure to end in failure. We regarded the 
whole scheme as an attempt to gull the public for 
stockjobbing purposes, and told him that while no 
attempt to discredit the electrical industry could find 
space in Our columns except in the way of exposure, 
any legitimate scheme that would benefit the indus. 
try could have all the space that was desired, and 
without cost. We did not, however, believe that 
Mr. Hawley’s scheme belonged to the latter class. 
He protested so strongly and argued so well for 
the honesty of his purpose that we were half inclined 
to believe that we had misjudged the man if not the 
scheme, and had decided to withhold further judg- 
ment pending developments. On October 21 a pre- 
liminary trial was made of Mr. Hawley’s scheme, 
and, although it proved a, failure in this instance it 
is not the failure that we wish to advert to at this 
time, but Mr. Hawley himself. 
One of the New York daily papers on the following 


day published the following : 

Mr. Hawley says that if the plan is approved by the 
State he is prepared to furnish electric motive power for 
3,000 canal boats now moved by horses. Regarding the 
transinission of electric power over long distances, Mr. 
Hawley said that it was as easy to propel a car up the Capi- 
tol Hill at Albany with power generated at Niagara Falls 
as it was to operate an incandescent lamp at Goat Island in 
the Niagara River. 

Ships in New York harbor will be loaded and unloaded 
before long with derricks operated by electricity generated 
at Niagara Falls,” he said. 

It is claimed for this system that it will give any speed 
desirable, and will not injure the banks of the canal. The 
power will be furnished to canal boat owners at $20 per 
horse power per year. The locks and bridges can be 
operated by electricity, and the canal can be illuminated at 
night from the same wires that carry the power. 


These claims are so absurd that if Mr. Hawley is 
really guilty of having made them he has thereby 
enrolled his name among the list of charlatans which 
includes the names of the manufacturers of the Elec- 
tric Belt, the Electropoise, the Earth Magneto and 
Dr. Beckwith’s Thermo-Ozone Battery. 

We do not care whether Mr. Hawley's scheme has 
merit or not (we are sure that it has not), it must 
receive the condemnation of every honest man simply 
because charlatan methods, as above quoted, are em- 
ployed to bring it before the public. 

The triumphs of electricity require no tiction to 
make them appear remarkable. When we see a man 
gilding refined gold or painting the lily, we are very 
apt to conclude vither that the man is a fool or that 
the gold or lily is bogus. 

We do not think Mr. Hawley is a fool. 

Four days after the second trial of this ‘ingenious 
method successfully adopted ’’ there was a mass 
meeting at Cooper Union attended by over 3,000 
people in the interest of the proposed appropriation 
of $9,000,000 for improving the efficiency of our 
canal system. If the economy and consequent desir- 
ability of hanging a motor carriage in the air have 
been soclearly proved, why was it that none of the 
dozen or so speakers—the men of all others best 
posted on the needs of the canals—iid not present an 
argument for the system.“ 

An electric railway on the towpath for towing 
canal boats would no doubt be a long step in advance 
of present methods. A steam road for the purpose 
would long since have been built there had i; not 
been for the successful opposition of railway inter- 
ests. 

But after aclose study of the canal problem, ex- 
tending over several years, we have no hesitation in 
declaring it as a proven fact that what the canals 
need is more water, a wider and deeper channel. 
Until this is provided the problem will not be solved 
either by electricity or any other method of applying 
power. 

‘When the water has been provided, electric tow- 
ing engines, supplied with power at intervals of 
twelve or fifteen miles, will do the rest. 


xXx „ x 
THE circumstances of Franklin L. Pope’s death 
recall the testimony given by him at the time efforts 


ELECTRICITY. 


were being made to set aside the electrocution law in 
New York State. In July, 1889, counsel for Wil- 
liam Kemmler, applied for a writ of habeas corpus 
on the ground that the State Constitution forbids the 
execution of a criminal by cruel and unusual means. 
Tracey C. Becker, of Buffalo, was the referee 
before whom testimony was taken. Among the 
many experts examined none gave more complete or 
more impartial testimony than Mr. Pope. 

Bourke Cockran began the direct examination of 
Mr. Pope with a series of questions to show that 
there did not then exist, and probably there wouldn’t 
be devised, any means of measuring accurately the 
resistance of the human body, and that the death of 
a man by electricity depends upon several contribu- 
ting causes. Mr. Pope stated, as the result of exper- 
iments made by himself, that the resistance of his 
own body, as measured by a Wheatstone bridge, 
varied from 6,300 ohms with a current of one volt 
E. M. F. to 3,500 ohms with a current of 100 volts. 
This variation, he said, ‘‘is due to the chemical 
actions upon the fluids of the body.” Answering 
the question, Can electrical science measure the 
resistance of a living organism?” he said: Well, 
you would get a result each time, but you can’t tell 
whether it would be accurate.” 

Other questions propounded and their answers 
were: 

Q. Do you Know whether death by electricity is 
painful or not? 

1. I believe it is very painful. 

Q. Is it recorded any where in science what voltage 
would be required to kill a human being ? 

A. No. Wires for lighting are always charged to a 
certain extent. Sometimes the current, when a 
person comes in contact with it, kills and sometimes 
it does not. 

Q. Then there are contributing causes ? 

A. Yes, sir. 

Q. Could you, as an expert, describe a current 
which in every case and with every person would 


absolutely cause death ? 
1. No, I could not. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


Ir the General Electric Company have, as reported, 
paid $500,000, or any other considerable sum, for the 
Love conduit patents, they certainly have more 
money than brains. What New York City is waiting 
for is a successful conduit system not costing a pro- 
hibitive price for construction. What the trade 
wants and needs, and must have if it is ever to be 
upon a basis of profit earning, is the eradication of 
what may be termed the patent disease. The large 
electrical companies, after wasting millions upon 
millions in ready-made patents and patent litigation, 
are still spending the money of their stockholders for 
worthless patents and using their patent claims for 
stock-jobbing purposes to the neglect of their natural 
business—the manufacture and sale of apparatus. 
And we cannot express our sense of regret when 
it became apparent that another electric com- 
pany, from whom was expected nothing but con- 
servatism and aid in purifying the trade, had become 
a victim of the same disease which has been the main 
cause of the unsatisfactory conditions existing in the 
electrical trade of America to-day. We advise every 
company in this business to let trades, deals and 
patent manipulations severely alone and saw wood. 


& XK * 
Mr. Westinghouse's Views. 


Mr. Westinghouse is reported as follows in conver- 
sation with President Roberts and other officials of 


the Pennsylvania Railroad : 

The Pennsylvania Railroad to-day, it is said, consumes 
about 5,000,000 tons of coal per annum on its lines east of Pitts 
burg, taking approximately 20 loaded trains each day for 
its transportation and consequently the return of 20 empty 
trains,and requiring for the service of the company alone 
fully 3,000 cars and a proportionate number of locomotives. 

If this power was to be generated by gas locomotives 
only about one-eighth, or 600,000 tons of coal per year would 
be required, effecting a saving of over 4,000,000 tons of coal, 
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now costing the railway about $5,000,000, a saving which 
would justify a large enough capital expenditure to cover 
the complete equipment of the railway. 

To carry out an arrangement of the trains Mr. Westing- 
house said that stations having electric generating planta, 
with gas engines and producers, could be located at inter- 
vals of from ten to twelve miles so that there would always 
be two or three stations furnishing current for any particu- 
lar part of the line. 


We desire to call the attention of all transmission 
cranks and visionaries to the intervals between 
stations suggested above. 

Y X * 
EXCITEMENT IN A QUIET TOWN. 


(From the Philadelphia Inquirer, Oct. 31.) 


The Philadelphia stock market had the liveliest shake- 
up yesterday it has experienced since the Reading Railroad 
collapsed, nearly three years ago. The Philadelphia 
Kaffirs,“ as they have been called, went all to pieces, one 
stock breaking $17 a share in two hours’ time. 

Symptoms of weakness in this group appeared on 
Monday night, when the United Gas Improvement direc- 
tors suggested a stock dividend of only 15 per cent., in- 
stead of 20, as had been considered probable. The next 
day United Gas, Welsbach Light, Electric Storage and 
Pennsylvania Light, Heat and Power, which constituted 
this group of stocks, were all lower. Electric Storage, 
which sold at 731; on Monday morning and 70 on Monday 
night, broke to 65 on Tuesday, but the speculative com- 
munity all imagined the directors would support the stock 
and hence were not particularly alarmed. Yesterday 
morning, when the stock sold up to 66!4,they felt quite 
easy. They imagined the insiders were ready with sup- 
porting orders and would prevent a serious decline. 

But the bank officials of the city were not as well satis- 
fied on this point. Someof them had made loans to stock 
brokers, taking as collateral in part Electric Storage stock. 
They did not like the decline in the price, and yesterday 
morning suggested to some of the brokers that the loans be 
reduced in size or additional collateral be put up. That 
was enough. The brokers at once attempted to sell the 
stock outand found the insiders were not there with sup- 
porting orders. Then the market went all to pieces. 

A few shares were sold from 65 down to 60 and then 
there was a brief wait for the inside support to come out. 
It did not come. The stock dropped at once from 60 to 58. 
Still no support. Then came a break to 55 and then a 
downward plunge to 48. Between 60 and 48 only 2,500 
shares were sold. But at that price outside buyers came 
in and putthe stock up to 55. This was taken at first for 
inside support, but it was a mistake. There was no such 
thing, and the stock broke again to 47. In the last 
hour, however, it rallied. While this was going on the pre- 
ferred stock, Welsbach Light, United Gas, and Penn 
Light, Heat and Power were all going through the same 
experience. 

The Street simply boiled with excitement. Clerks were 
running about with notes to people who had the stock to 
put up more margin. Many were unable to respond and 
their brokers at once sold them out. In every office crowds 
gathered about the ticker and every decline was shouted 
out. On the floor of the Exchange the scene resembled a 
fight ina madhouse. Brokers were howling and jumping 
about in a crazy manner. All were glad when the close 
came. But there were many white faces in the crowds of 
people that surged out of the brokers’ offices when the 
clock struck 3. 


&& N >% 
What President Gibbs Says. 


W. W. Gibbs, president of the Electric Storage 
Battery Company, says that ‘‘the decline in the 
securities of the company is unwarranted. The busi- 
ness of the company is growing rapidly, current 
receipts are constantly increasing and numerous 
extremely important installations are in process of 
consummation. No business is upon a more sub- 
stantial basis to-day than the storage battery busi- 
ness. While litigation has delayed the exploitation 
of that industry in this country until six months 
ago, when we obtained control of all the patents, the 
enormous business and large profits secured by the 
storage battery companies in Germany, France and 
England give an earnest of what is awaiting us here. 
We have installed a large number of extremely 
important plants; our factory is working full time 
and a very large extension to it is now in progress.” 

& & * 

THE list of electrical newspaper men who have 
shown their wisdom and stability during the last 
year or two includes Messrs. Kreidler, Keily, F. L. 
Perry, Nelson W. Perry, Wetzler and Montgomery. 
The only hesitant remaining, so far as we know, is 
Mr. W. D. Weaver of the Electrical World. We trust 
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Mr. Weaver may soon be brought to-a realizing sense 
. of his unfortunate position and find a wife. Perhaps 
not the only, but certainly the biggest, cranks in 
the world are old bachelors and old maids—and the 
latter are not to be blamed because they would not 
be so if every man did his duty. The community 
now waite for Mr. William Delinquent Weaver. 

& v * 
The Barnes Boys. 


(From the Buffalo Ex press.) 


Several newspapers have been mixing the Barnes boys 
up. The Thurlow Weed Barnes who has bolted the nomi- 
nation of Frank D. Pavey for the Senate is not the owner of 
the Albany Journal, but that young gentleman's elder 
brother, and like him, a member of the Republican State 
Committee. While William Barnes, Jr., lives in and nomi- 
nally bosses Albany, Thurlow Weed Barnes represents one 
of the New York districts. William Barnes has been 
longer in politics, and is therefore better known than his 
big brother. 

For the information of those who have not seen both, it 
may be said that Thurlow looks like Willie, but is twice 
as large and built like a prize-fighter. Thurlow is on Easy 
street, financially, by dint of a judicious marriage witha 
daughter of John A. Morris, the lottery king. He used to 
be a member of a publishing house in Boston, but bas re- 
turned to New York and engaged in politics. Heretofore 
he has been chiefly known to fame on account of a cable 
despatch he is said to have sent to the Prince of Wales 
announcing the death of Thurlow Weed. This historic 
message read simply: Grandpa is dead.” 

The peculiar reputation of the Barnes brothers rests on 
the fact that they say things that older politicians only 
allow themselves to think. 

& & N 


Is Mr. Morgan Tired? 


(From the Boston News- Bureau.) 


Brokers who have been watching the selling of the market 
very closely this week say there have been unmistakable 
l signs of large selling orders coming from Morgan interests, 
and that the break in Reading and General Electric can be 
traced rather directly to this source. 

& x * | 
Mr. W. J. HAMMER is now making a trip through 
the West as a plain everyday arc lamp salesman. 
We suppose he will, of course, call on Mr. Andrew 
Hickenlooper when in Cincinnati. 


x + * 
The Way It is Done in Chicago. 


{copy.] 
Chicago, III., October 24, 1895. 
Sealed proposals will be received until November 2, 
1995, for furnishing the city of Chicago with 19,648 feet, 
more or less of Day's Kerite, single conductor, electric 
light cables, as per specifications on file in the office of the 
Superintendent of City Telegraph. Proposals must be 
made out on blanks furnished by the latter official and ad- 
dressed to Comptroller, City Hall, Chicago, III., and en- 
dorsed ‘‘ proposals for Day's Electric Light Cables.” Each 
proposal must be accompanied by check for $200. 
O. D. WETHERELL, Comptroller. 


& NK * 
Echoes from the West. 


(From the St. Louis Chronicle. ) 
SWINDLED. 
8T. LOUIS CAPITALISTS SAID TO HAVE BEEN VICTIMIZED. 


It is rumored that ex-Judge George A. Madill, Wm. H. 
Thompson andadozen more prominent capitalists have 
been victimized by the Standard Telephone Company. 

John W. Candler, a Boston banker, came here several 
months ago to organize the company and got fifteen men 
to put in $1,000 each. ELECTRICITY, a New York class paper 
of high standing, says the whole thing is a bare-faced 


swindle. 
& „K N . 

HERBERT E. RIDER, inventor of the Earth-Mag- 
neto fake, is a prolific genius. Not content with 
having discovered a method that will permanently 
cure all forms of nervous diseases, gout, dyspepsia, 
constipation, rheumatism, neuralgia, sciatica, insom- 
nia or sleeplessness, melancholia, paralysis, lumbago, 
pain in the back or limbs, and kidney, bladder or 
liver complaints, headaches, nervousness, female 
complaints, wasting diseases, he is tackling problems 
of greater magnitude. 

The most recent product of his gigantic brain is a 
plan for running mighty dynamos by power that 
can be taken from the rise and fall of the ocean’s 
' tide and the turbulence of its waves. He says that 
some noted engineers are considering his plan, and 
: they: pronounce it highly practicable. Instead of 
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utilizing the back-and-forth motion ok the tide and 


ELECTRICITY. 
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waves, he gets his. power from the vertical motion. 

J ean get enough power from the waves along 
Coney Island to heat and light the whole of New 
York City,’’ is the inventor’s modest estimate of 
the possibilities of his latest discovery. 

& & ** 
THE CORBETT-FITZ FIGHT A GO. 
(Special despatch to ELECTRICITY. ) 

Hor SPRINGS, Ark., Nov. 5.—The Corhett-Fitz- 
simmons contest is to be pulled off after all. New 
articles of agreement were drawn up and signed to- 
day, by the terms of which the contestants agree to 
do battle in the most approved style of modern 
pugilism. Two phonographs are to be placed in the 
diagonally opposite corners of a 24-foot ring. Into 
the receivers of these instruments the principals are 
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DEAR SIR: 


VoL, 1x., No. 17 
The Standard Telephone Co. 


Questionable Methods asd Conduct. 


On October 16, there was printed in Evectgicny 
a photographic fac-simile of a circular prepared and 
issued by the Standard Telephone Company, of New 
York. Gen. James S. Clarkson made a somewhe: 
equivocal denial of the authenticity of this cirenlar, 
but no other denial from any of the heads of the on. 
cern has so far appeared. No answers have been re 


ceived to the following letters mailed to Mexr. 


Clarkson and Barnes nearly two weeks ago: 
[copy]. 
“ ELECTRICITY,” 
6 Park Place, New York. 
Hon. J. S. CLARKSON, 
Fifth Ave. Hotel, New York. 
DEAR Sir: I notice in a recent interview attributed to yov, 
a_a 


Octoher 25, 1885. 


No. 253 BROADWAY, 


New York, July „1895. 


A good man can promote a local telephone company, under the Standard Telephore 


Company’s license, and under the State Company's jurisdiction very easily, provided ‘ke 
State Company has a good Board of Directors, properly located within its jurisdiction. 
The promoter bids the State Company $10.00 in cash for each telephone and 25% of ts: 
local company’s stock, which Company he agrees to form. 

The capitalization of a single telephone, in an exchange under the Standard Syste, 
is based at $140.co in stock per each telephone. The promoter. can choose whether w 
bond the telephones in addition to above stock issue per Phone at $70.00, or $100.00 . 
he bonds at $70.00 per Phone. The calculation and division will be as follows: | 


Stock per Telephone $140 O0 

Bonds per Telephone 70 O0 
Total, $210 o0 

EXPENSES. 

Six per cent. on stock and bonds aooe. $12 60 

Office and all expenses in an Exchange per telephone, 7 40 
l Total, $20 00 

PROFITS. 


If one-half of the telephones go in residences and one-half in offices, at an annual 
rental of $24.00 for residences and $36.00 for offices, the result will be a net average rental 
of $30.00 per telephone, or 3314 per cent. above interest and maintenance charges per 
telephone. This is the minimum rental we shall allow a local company to make to a 
subscriber, as we propose to use only long distance telephones. 


$/0.00 cash bid per None ts 25% Of $140.00 stock is $35.00 and 15 


divided as follows : divided as follows: 

Parent cas $1 oo Parent stock . $14 00 
State cas 9 oO State sto ek 21 00 

$10 00 $35 00 

This cash is practically out of sale of bonds. 
l LEAVINGS FOR PROMOTERS. 

Cash for construction out of sale of $70.00 bonds $60 00 
Stock in each Phone out of total issue of $140.00 stock VVV 105 00 


The real cost of construction of a telephone plant in any city in the United States 
will not average $40.00 per telephone in an exchange ready for work, and to take in an 
income. So that the promoters of a local telephone company, under a Standard Telephone 
Company's license, have $20.00 in cash net profit on each Phone to play with and a 
stock interest in every telephone of $34.00 to grease common councils to sell to local 
third floor sub-cellar investors, etc. Yet the boys who are in the real pot if they play 
their cards right, will have this control of every local telephone company’s plant on the 
above basis, namely, 51 per cent., and $20.00 in cash per profit. The calculations on the 
$100 bond issue per ’Phone increase the interest charges on the stock issue, and rentals 
on above calculations will have to be increased. But it will make more profits in cash 
per 'Phone for the promoters. 

Yours very truly, 


to talk for six consecutive hours, the battle to be 
awarded to the contestant who shall speak the great- 
est number of words within the time limit. 

The phonograph people have sent telegraphic orders 
for a car load of cylinders. | 

The betting is active, with odds about even. 
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in the New York Herald, a denial of the authenticity of i 
Standard Telephone circular recently published in thr 
paper, and would esteem it a favor if you will make such 


denial over your own signature, and forward to me. 
Yours very truly, 
(Signed) B. E. Greene, Publisher. 
(Dictated. ) 5 j 
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“ ELECTRICITY,” 

6 Park Place, New York. 
THURLOW WEED BARNES, Ed., 
President Standard Telephone Co., New York. 

DEAR SIR: I notice that in interviews with various peo- 
ple connected with your company, the authenticity of one 
of your telephone circulars, recently published in this 
paper, is denied, and I beg to advise you that you are at 
liberty to use whatever space in our columns is necessary 
to deny that the circular in question was prepared and 
issued by the Standard Telephone Company of New York. 

Yours very truly, 

(Dictated. ) (Signed) B. E. Greene, Publisher. 

We have deemed the matter of sufficient impor- 
tance to the telephone public to reproduce the circular 

again this week. It appears on the preceding page. 

It was prepared in and issued from the New York 
office of the Standard Telephone Company early in 
July. 

On July 27 an original copy of it, properly dated 
and signed by an officer of the company, was sent to 
the New York Herald by a gentleman who had 
received it in his mail. It was sent for publication 
28 news matter, and just why the Herald did not use 
it we do not know. It is scarcely possible that they 
would suppress it for pay. 

We print below another circular issued by this 
remarkable concern. It contains no reference to 
greasing common councils, yet it is as clear proof of 
the flimsy character of the Standard Telephone Com- 
pany’s plan as could be desired. The claims made 
'are ridiculous and could not be made by any man 
familiar with the telephone business unless he 
Planned a stockjobbing scheme to secure tlie money 
of men wholly ignorant of telephone possibilities: 


(CONFIDENTIAL. ) 
OFFICE STANDARD TELEPHONE COMPANY, 
253 Broadway, New York, 
Postal Telegraph Building. 
ALLEN T. NYE, General Manager. 

PROSPECTUS of Parent and State Standard Tele- 
phone Companies as to the capitalization of a single 
telephone in an exchange, complete and ready for 
work : 

(1) That a uniform capitalization of $140 per tele- 
phone shall be compulsory throughout our systems, 
with the privilege to promoters of local companies to 
issue bonds on each plant to the amount of $70 per 
telephone, which, by the written consent of the 
Parent and State Telephone Companies, may, under 
Certain conditions, be increased to $100 per 
*phone for constructing the necessary plant and ex- 
change system. 

(2) The bonds issued by each local company must 
be retired and cancelled within twenty years from 
the. surplus earnings of the plant and cancelled 
within less time if it be possible to place the bonds 
for a less period at an equally advantageous rate of 
interest. 

(3) The promoter of local companies must accon- 
pany his written proposal for the concession of terri- 
tory with an agreement to pay 810 in cash per tele- 
phone, and to deliver twenty-five per cent. of the 
$140 in stock issued against each telephone in his 
district to the Parent and State Companies. The 
cash and stock thus paid being divided as follows : 


£I tothe Parent Co., $1 in stock to Parent Co., 
9 to the State Co., 21 in stock to State Co., 


October 25, 1895. 


Total, $10 in cash per ‘phone. To., 85 in stock for license. 

(4) Promoters of local companies will be required 
to give the general managers of the Parent and State 
Companies satisfactory proof that they possess the 
necessary financial ability, and are men of sufticient 
responsibility and character to secure charters and 
subscribersin the territory in which they desire. to 
establish exchanges, as well as credit and rating for 
any bonds that may be placed on the market by 
them for constructing their proposed plants. 

(5) The money realized from the sale of the seventy 
dollars in bonds issued against each telephone is to 
be used in the construction of the local telephone 
system, the detailed disbursement of the money 
thus secured being estimated as follows: 


Purchase of telephone. e $20 

Construction of lines, allowing one mile of No. 12 copper 
wire Per phone ceeeuc cect. 

Construction and installation of exchange per phone. 20 


License cash bid as abo 10 
Notalꝶ FCC $70 


_. . ‘Khe.cest of construction here set- forth is very lib- 
erally estimated for any city in the United States, 
“Hille in many it will be far less. 


Onithe completion of the local telephone system, 


E I. EGTRTEIT N.. 
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the fixed charges per phone and annual cost of 
maintenance will be as follows : 
Interest on bonded indebtedness of $70 per phone at 
f per cent. POP ANNUM. 22. ce coe ce cece cers cccccoce eee 
Cost of maintenance and operating per annum per 
Phýné seee eteren een e a ae an e „% „ „% „ 16.60 


Total for operating and fixed charges per annum. $20.90 


Taking the average amual rental of each tele- 
ph one at $30, which is the lowest rental that the 
Parent and State Companies will consent to fora 
long distance telephone, and the cost of the operating 
and fixed charges as above, the following comparison 
is presented: 

Gross annual income per telephone... $30.00 
Fixed charges and operating expenses per annum... 20.80 


Net income per phone per annum 


The real profits realized by the promotion com- 
pany building the local system will be, at least $20 in 
cash out of the estimated construction cost of $60 per 
telephone, less license fee; and, after the bonds of $70 
per telephone have been cancelled by the surplus 
earnings of the plant, the promotion company will 
absolutely own seventy-five per cent of the local com- 
pany’s stock, or $105 of stock of each telephone in its 
district, with all the immense earning capacity of the 
plant at above low rentals, and this promotion com- 
pany in the construction of its plant will deal directly 
with the electrical construction companies on a busi- 
ness basis—lowest bidder first class work securing 
the contract. 

On the completion and installation of each ex- 
change, for each one hundred telephones thereafter 
installed and in operation, the local company will be 
required to make an additional issue of $140 in 
stocks and $70 in bonds against each telephone, 
twenty-five per cent. of which stock and $10 cash per 
phone is to be paid to the Parent and State Compa- 
nies, and the remaining seventy-five per cent. of 
stock, with the money realized from the sale of the 
bonds, to be used by or held in the treasury of the 
local company as an additional construction and im- 
provement fund, or subject to same conditions as an 
original organizatson of the plant. 


PROPOSAL NO. 2. 


When a bond issue of $100 per telephone is per- 
mitted, the minimum rental per long distance tele- 
phone will be $36 per annum, the conditions govern- 
ing the issuance of the bonds being the same as 
where the issue of bonds is $70 per telephone. 

In exchanges established under an issue of $100 in 
bonds per telephone, the annual fixed ch » Cost 
of maintenance and operating will be as follows: 


Interest on $100 in bonds at 6 per cent. 
Cost of maintenance and operation..... 


per annum.. $6.00 
ö 136.00 

On this basis the net income of such exchanges will 
be as follows: 


Gross annual income per telephone 
Fixed charges and operating expenses per annum... 


Net income per 'phone per annum . $13.40 


The issue of bonds to the extent of $100 per tele- 
phone will be sanctioned only where extraordinary 
circumstances may warrant it, and only on the writ- 
ten authorization of the Parent and State Companies. 

The same conditions covering the concession of ter- 
ritory and the issuing of license to local companies 
will be pursued in the establishment of both classes 
of exchanges, as well as in the provisions regulating 
the increased issue of stock and bonds to provide for 
the extension and enlarging of exchanges by the in- 
stallation of additional telephones, 

It will not cost 316.60 to operate a telephone in 
any exchange in America outside of New York and 
Brooklyn. and 816.60 is away above the cost in New 
York and Brooklyn, and on the above low costs of 
rental per phone there is 6 per cent. interest on the 
stock and bonds issued against a telephone and a 
surplus to retire the bonds when they mature. 

Respectfully, 
ALLEN T. NYE, General Manager. 

There has been nothing in the career of this com- 
pany to inspire contidence—except the names of emi- 
nent men connected with it. Names, however, are an 
insufficient basis to warrant any company in selling 
State rights for something which they cannot deliver, 
and unless all signs fail the courts will soon be called 
upon to decide whether or not those who have paid 
in $1,000 apiece in the organization of State compa- 
nies have lost their money legally or otherwise. That 
it is lost there is little doubt. 

In connection with this circular to the Boys who 
are in the Pot,” it is proper to reptotluce the names 


‘ef the officers and directors of the parent Standard 


Telephone Company. As given in a. recent reading 


par 


* 
` 
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notice in the New York World, they are as follows = 
THURLOW WEED BARNES, president. 
MANNING C. PALMER, Syracuse, treasurer. - 
ALLEN T. NYE, New York, general manager. 


DIRECTORS, 


CARL F. BOKER, New York. 

JOHN A. BRILL, Philadelphia. 

HON. WILLIAM J. CAMPBELL, Chicago. 

HON. JOHN W. CANDLER, Boston. 

GEN. JAMES S. CLARKSON, Iowa. 

GEORGE CROCKER, California. 

A. L. CONGER, Ohio. 

ALBERT M. DAY, Chicago. 

SENATOR JOHN P. JONES, Nevada. 

HENRY MERZ, New York. 

FELIX RACKEMANN, Boston. 

HON. JOHN S. RUNNELLS, Chicago. 

COL. JACOB RUPPERT, New York. 

CLARLES T. STRAUSS, New York. 

LOUIS WINDMULLER, New York. 

How would these gentlemen like to write their autos. 
graphic signatures under the proposition of which we 
print a photographic fac-simile? None has done 80, 
so far as we know, except one. Yet, is their position 
much better than it would be had each and everyone 
of them signed it? Corfupt promoters throughout 
the country are still trying to raise money for Stand 
ard Telephone rights, and the names printed above 
are their chief stock in trade. It is not the name of 
Allen T. Nye which has secured subscriptions of over 
$300,000 for these rights. It is the names of those 
whom he was shrewd enough to get into his scheme. 
And until every one of them ‘denounces in positive 
language the methods so far followed by the Standard 
Company, and disclaims any knowledge of what bas 
been going on on the inside, they can jnstly be held 
responsible for the conduct of the company’s affairs, 
Indeed, if they are to save their reputations they must 
go further, and renounce all future connection with the 
enterprise or give personal guarantees that the rep- 
resentations made by the official promoters of the 
scheme will be made good. No other course is left 
open to them, and explanations are in order. 

When the plans of the Standard Telephone Com- 
pany were first made public, there was a capitaliza- 
tion of no less than $260,000,000 for the parent and 
district companies. Why was it that none of the 
honorable gentlemen who lent their names stopped 
to consider the inconsistency of this part of the plan? 
If this amount represented actual money, then no 
new company was needed. With $260,000,000 the 
entire capital stock and bonds of the Western Union 
Telegraph Company, the Postal Telegraph Company, 
and the Bell Telephone Company could have been 
purchased, and the most comprehensive and profit- 
able monopoly the world has ever seen established at 
once. 

But of course no such amount of money was ever 
dreamed of. There has been nothing but paper ex- 
posed to view, except the $300,000 or so of outsiders’ 
money paid in in the organization of the district com- 
panies. And paper entered largely into this arrange- 
ment. In fact, the whole enterprise has been so ex- 
clusively on paper that we fail to see how the gentle- 
men who paid in $1,000 apiece for State or district 
rights can come in for much public sympathy in the 
loss of their money. The proposition laid before 
them by the original promoters lacked all the ele- 
ments of sound business. B 

For the $1,000 paid in for an interest in the dis- 
trict companies, each one received from $25,000 to 
$50,000 of stock in the parent company. Does any 
business man know of a case where stock distributed 
in such a prodigal manner has ever had any real 
value? We do not. 

In the World reading notice referred to the follow- 
ing appeared : ee 

An announcement of some of the purposes of the 
company, coupled with an alleged list of prominent 
gentlemen interested in it, that appeared in Chi 
about six monthsago, was not only unauthorized but 


was published against the wishes of the managers. 
While some of the statements that were then made 
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Were substantially correct at the time, they were still 
‘Very much exaggerated. > . . An investigation 
traced the disclosure to the person who gave out the 
information, and he was dismissed from the local 
branch. The information was sold to a stock- 
obbing firm and was undoubtedly furnished for an 
llegitimate purpose. Attacks on the Standard 
Telephone Company which have appeared are said by 
managers to have an equally illegitimate object. 


We do not wonder that it was the intention to 
conduct this campaign with as much privacy as pos- 
sible. It must have been well known to the original 
promoters that it would not stand publicity and dis- 
section in the press of the country. 

Officers of the Standard Company have lately 
charged that the exposures made in ELECTRICITY of 
its plans and methods are directly in the interest of 
the Bell Company. They are; but through no choice 
of ours. ELECTRICITY’s opinions of the Bell Tele- 
phone Company are on record, as are also our con- 
tinued labors in behalf of a solid and legitimate in- 
dependent telephone movement. No explanation 
of our course is necessary. It speaks for itself. 

But every exhibition of rascality in independent 
telephone circles is welcomed in the Bell camp with 
as much joy as a patent decision in their favor. 
Nothing could have given them greater delight than 


our exposure of the Standard Company’s methods, 


A few more episodes of a similar nature, and no tele- 
phone scheme, no matter how much merit it pos- 
Besses, can command any capital whatever. This the 
Bell Company knows. Hence their satisfaction. 
ELECTRICITY is therefore compelled by a sense of duty 
to work temporarily in the interest of a company 


~ which it never endorsed, and whose methods it never 


approved of. But this work is only temporary. 

The Standard Telephone Company will soon be 
disposed of, or the best opinion in the telephone 
world is all wrong. When this is done others will 
hesitate a long time, we think, before undertaking 
a similar project. 955 

A scandal raised by any one company cannot kill 
80 strong a movement as the independent telephone 
movement of 1895. And when the paper companies, 
the speculators and adventurers have all been driven 
out, the air will be clearer, capital will feel more 
confidence, and the legitimate companies in the field 
will go forward to solid successes. 

As to the past record of the Standard Telephone 
Company it isa matter of history. There has been 
nothing but continued deceit and misiepresentation. 

Long distance lines were promised first. Local 
Capitalists were promised this as an inducement to 
go ahead and organize local exchanges. The method 
of organizing districs companies has been explained, 
When it came to local exchanges the plan was prac- 
tically the samc—the promoters were again to re- 
ceive the Jarger part of the money, and the ex- 
change was actually to be built from the proceeds of 
the sale of bonds. Bonds on what ? Prospective 
property, franchises and subscriptions for the service 
of the exchange secured in advance! Bonds of this 
nature are not casily disposed of, and as a conse- 
quence no local exchanges have been started. 

The $1,000 men from various States who have ex- 
pressed anxiety as to what they are getting for their 
money are told to wait. Wait for what? The best 
posted men in this city are unable to answer the 
question. Standard officials decline to explain what 
they mean. They look wise and say again, Wait 
and see what we are going to give you.” 

The facts as we believe them to be are that the 
company has nothing to wait for except dissolution. 
There has been nothing of late to change our opinion. 
The reading notice in the World contained nothing 
but buncombe and false statements. Of the latter 
the following is a sample : 


“About this Berliner question, the plain truth is 
that this patent was unjustly obtained by Emile 
Berliner for that which was in fact the invention of 
James W. McDonough, of Chicago, who was using 
reasonable diligence in adopting and perfecting the 
same; and all the McDonough patents are now owned 
and for some time have been under the control of the 
Standard Telephone Company, the president of the 


been kept. 


ELECTRICITY. 


Standard being also president of the McDonough, 
and the other McDonough directors are either direc- 
tors in the Standard or are clerks in the employment 
of the Standard Company. For this and for other 
reasons the Standard does not worry itself about the 


Berliner litigation.” š 
The Standard Telephone Company does not own 
the McDonough patents, 


A bill of sale of these patents is now and has 
been in the possession of another telephone com- 
pany in this city. 

Other patents claimed are those of A. W. Rose. 
Mr. Rose isa patient and industrious worker in the 
employ of the Standard Company. His patents are 
not mysterious at all. Copies of them all are now 
in our office. There is nothing in them to warrant 
the formation of any company to exploit them in 
competition with what is already in practical use in 
the field of telephony. 

The only telephone man of any ability ever con- 
nected with the enterprise was H. H. Eldred, who 


long since ceased to work in harmony with the con- 


pany. 

Official claims as to the switchhoard were printed 
by us last week. They are too silly to be worthy of 
comment, and are to be placed ona par with Mr. 
Allen T. Nye’s claim, a few weeks ago, that he could 
puta diamond drill at work at the foot of Broad 
street and have a telephone subway fit to lay wiresin 
to the Sub-Treasury building. at Broad and Wall 
streets, in twenty-four hours. 

Over $300,000 of money has been paid into the 
Standard Telepho ne Company’s treasury by presum- 
ably honest investors who supposed they would get 
something for their money. The money is nearly all 


now in possession of the company or of the four men 


who composed the original syndicate, Thurlow Weed 
Barnes, Allen T. Nye, Charles T. Strauss and J. 
O'Neill. Not one promise made by the promoters has 
Little wonder that a procession of the 
humbugged has besieged the offices of the company in 


the Postal Building since ELECTRICITY’S exposure 


was published. ; 

We print, as of passing interest, some of the com- 
ments of investors in the district organizations—the 
51,000 men. 

Major Samuel Klotz, of the New Jersey company, 


- BAYS: 


“If T were a councilman in any town I should cer- 
tainly refuse to grant a franchise to any company 
that I knew to be the author of such a circular. Tt 
is infamous. The idea of a legitimate business con- 
cern suggesting the greasing of Common Councils’ 
hy the boys who are in the real pot.“ ; 

We have requested several times to be shown the 
patents which the Standard Company owns, but have 
always been put off with one excuse or another by 
Mr. Nye, the general manager. It has been claimed 
in certain quarters that no patents existed and that 
the Standard telephone was a reproduction of the 
Bell long-distance phone. What we want now is to 
see the patents, to have the parent company build 
trunk lines as agreed and to have them produce a 
telephone equal to the Bell and not a fac-simile of it. 
If we can’t have this we want our money back. 

by the list of directors of our company you wiil 
see that we have some of the most prominent men in 
the State, among them Leon Abbett, Gen. William 
S. Stryker, Gottfried Krueger, P. Sanford Ross and 
Judge Garretson. We shall not act hastily, but we 
mean to know just where we stand without further 
delay.” 

The New Jersey people have determined to get 
what they paid for or get their money back—if they 
ean. Judge Abraham Q. Garretson, of Jersey City, 


-a Pennsylvania Railroad attorney, has been appointed 


a committee of one to investigate and report. 
Mr. W. H. Truesdaie, of Chicago, says of the cir- 
cular and other matters: 


The circular is Greek to me. I never saw 
it before and did not know such a document was 
in existence. It has a bad look and I can scarcely 
comprehend its significance. I supposed the company 
was a legitimate enterprise, and this is the first inti- 
mation that I have had to the contrary. Ss te 
I am astonished at the issuance of such a document. 
If I had any information to give you I should be glad 
to give it. I should be glad if I could get some light 
on the matter inyse!!."’ 


Vol. 1x., No. 1; 


Mr. Robert W. Hunt, of Chicago, is quoted u 
follows: 


J cannot believe that Mr. Clarkson or any of ::- 
leading spirits of the enterprise had anything to ¢ 
with the issuance of the circular. The document. | 
say unqualifiedly, is to be denounced. If it we 
issued with the full knowledge and consent of ti. 
men at the head of the enterprise, I admit that it 
to be taken as an evidence of dishonesty. I have ha 
faith in the company, however. and still have. I te. 
lieve the circular emanated from promoters who u 
bunglers in the art of writing. No business rnar 
would issue such a document, and hence I think th:- 
the men at the back of the company did not Sancti. 
its issuance.’ 


We wonder if Mr. Hunt wants the public to p- 


Pose that the greasing of common councils is legiti- 


mate but that the plan to do so should not ‘+ 
announced in advance. Other comment from hin: i- 
in order, and if he will write to us over his own sig- 
nature he will certainly be correctly reported. 


So far as ELECTRICITY has been able to ascertain, 
and its investigation has been thorough and its in- 
formation is believed to be authentic, the only tele- 
phone exchange plant in the actual equipment of 
which the Standard Telephone Company has been 
even remotely interested is the plant of the Citizens’ 
Standard Telephone Company at Kingston, N. Y. 
The representatives of the Standard Company have 
stated at Richmond, Va., and elsewhere, when seek- 
ing to secure franchises or to make stock sales, that 
the Kingston exchange is equipped with Standard 
apparatus and that the local Kingston company is a 
part of the comprehensive National system of the 
Standard Company, and that a controlling interest 
in it is owned by the parent company. 

The Citizens’ Standard Telephone Company of 
Kingston was organized in July with a capital stock 
of $150,000, to do business in the counties of Ulster, 
Orange, and Greene. The plant of the West Shore 
Telephone Company, operating at Kingston and ad- 
acent points, was purchased by the Citizens’ Com- 
pany, Which assumed all the indebtedness of the 
West Shore Company. ; l 

A large amount of money was spent by the Citi- 
zens’ Company in rebuilding the lines and extending 
the service of the Kingston exchange. A contract 
was made with the Standard Telephone Company for 


300 instruments. These instruments were made by 


the Phænix Interior Telephone Company of New 
York, and fitted with “Rose” transmitters at the 
‘electrical department“ of the Standard Company. 
at No. 6 Murray street, New York. One hundred 
and twelve of these were delivered to the Citizens’ 
Company and installed, payment being made in cash 
the same as for other supplies purchased elsewhere. 
The delay in completing the order, and other differ- 
ences which arose, caused the Citizens’ Company to 
give formal notice to the Standard Company, on (to- 
ber 19, of a cancellation of the order for instruments. 

The above described is the only relation which has 
at any time existed between the Citizens’ and Stand- 
ard Companies. Mr. John H. Farrell. of Albanx. 
one of the most prominent business men of the city, 
who is a director of the Citizens’ Company, stated to 
a representative of ELECTRICITY a few days ago that 

The Standard Telephone Company has not, nor 
has it ever hal, one dollar’s worth of interest in the 
Citizens’ Standard Telephone Company of Kingston. 

The Home Standard Telephone Company of Albany 
is another organization in which the owners of the 
Kingston plant are interested. A franchise has been 
secured and the construction of the plant will he 
commenced next spring. Like the Kingston Com- 
pany, the Albany Company has no relation. except 
that of name, to the Standard Telephone Company 
of New York. 


We demand of the Board of Directors of the Stand- 
ard Telephone Company of New York an official 
statement, signed by every member thereof, showing, 
in clear language, the actual status of the company 
at present as regards the construction of lines and 
delivery of the service promised to investors. 

This not speedily forthcoming, the entire scheme 
must be denounced as a fraud and a swindle, no 
matter whose names have been secured for use in con- 
nection therewith. | 

On whose individual shoulders this charge must 
rest we leave to the officers of the company them- 
selves to make plain with the progress of events 


ay, 
, Jommissioners and Inspectors of Buildings, held in 


„Nov. 6, 1895. 
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At the Convention of the National Association of 


ns ~ Baltimore, Md., on the 17th ult. Captain William 


“+ Brophy, chief electrician of the Boston Wire Depart- 


ment, real a paper in which he pointed out many 


` serious defects in the distribution of electrical energy 


for lighting anl power purposes. Much of the paper 
was devoted to a description of the methods of sup- 
plying and distributing this energy. Speaking of 
the distribusioa by means of the low-tension under- 
ground system he said: 


When, by reason of an accidental reduction of the 
resistance of the conductors under the surface of the 
streets, this power, in the form of heat, is concen- 
trated at one point, the copper compound and iron 
pipe are first reduced to a molten mass; then the 
paving stones are melted like lumps of fat in a frying 
pen. A sufficient amount of heat can be produced 
to cause granite or other stone, supporting posts and 
pillars to crumble, to heat and melt iron and steel 
columns, beams and girders, depriving them of all 
power to support the weight imposed on them, and to 


- quickly ignite the wooden portion of any structure. 


Of the alternating current system of distribution, 
Captain Brophy stated that the division of the 
energy into a great many small units limits the 
amount of energy that can be converted into heat in 


- any building; but enough can he produced to cause 


serious damage if let loose in the right place. In 
view of the dangers ever present in either system of 


distribution, Captain Brophy asks : 


What is provided, or used, for keeping this 
subtle power or fluid. as it is sometimes called, 
within bounds? Plainly speakine, nothing more or 
less than cotton or rubber hose, plain or rubber 
lined, or impregnated with some preservative, 
non-combustible or insulating compound. The copper 
conductor in the center of the hose corresponds to 
the orifice, and the cotton or rubber to the walls of 
this hose pipe. What would be thought of a man 
who would propose to use such flexible pipes as this 
for the distribution of water. steam or gas in any of 
the buildings you are called on to inspect and ap- 
prove? Surely you would not look with favor on 
such a proposition, especially if such pipes were to be 
placed in the space between floors, ceilings or parti- 
tions, where an inspection of their condition would 
be impossible. Yet hundreds of miles of electric 
wires are so placed, with nothing but this perishable 
covering to prevent this subtle fluid from escaping. 
A large number of these wires are laid on furring, 
laths and plaster, or are fastened on the side of floor 
Joists and studding, under wooden cleats, the wires 
separated only 2) inches from each other. Dry wood 
is a fairly good insulator, but let it become wet, by 
reason of the bursting of a water pipe, the overflow- 
ing of a sink, set bowl or water closet, and it be- 
comes a conductor; and the same can be said of 
much of the insulating covering of the wires. Little 
by little the current tinds its way from wire to wire 
across the surface of the wood, slowly carbonizing it 
until it bursts into flame. This is one of the cases 
where the element that is depended on to extinguish 
fires kindles them, when it is in connection with 
another element, in this instance, electricity. 

It might with propriety be asked why it is that 
such fragile substances are relied on to hold in check, 
and fora long term of years, this tremendous force 
that is capable of performing such great service or 
doing such an immense amount of damage. The 
simple answer must he, because nothing better has 
yet been discovered. 


Captain Brophy then states that truth compels him 
to assert that very little wire can be credited with 
being reasonably safe when the insulating material 
has deteriorated. When the wires are laid in 
channels cut in the brick work, or laid under 
tiled floors, or imbedded in cement, notice is quickly 
given of the breaking down of insulation by the 
refusal of the lights to burn or motors to run. These 
wires can be removed and replaced by others only by 
tearing up floors and breaking down partitions and 
ceilings. The blame for this undesirable state of 
affairs is due, Captain Brophy thinks, to several 
causes and several classes of men. In dealing with 
the causes, he described the manner of wiring build- 
ings for bells, etc., previous to the advent of electric 
light, and remarked that ‘‘improvements have been 
made in methods and materials since those days, and 
those engaged in electric construction are ready to 


provide the best of bath when owners, architects and 
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cheapest.” F f oe ERP Ae 

. Those who ereet. buildings know little 
or nothing of the quality: of: electric: light construc- 
tion or material, and, if left to themsetves would ac- 
cept the lowest bid for such work, but when they 
employ an architect toplan and supervise the erec- 
tion of buildings, and determine the cost and quality 
of work and material, they naturally suppose him to 
be not only competent to make plans and specifica- 
tions, but to pass on the character of the work during 
its progress, and when completed as well. I venture 
to assert that but few of them think it necessary to 
make any provisions in their plans for electric wires 
or fixtures, and fewer still know what constitutes a 
first, second or third class electric plant or outfit. 

It is rarely that the contractor finds on his plan the 
location of the wires and their dimensions, location 
of lights, fixtures and electroliers, and specifications 
giving the quality of insulation and character of 
work, size and conductivity of the installation and 
the all-important percentage of loss in the wires, and 
the style and character of the necessary fixtures, 
number and candle power of lamps, etc., provided 
by the architect. If the architect has not acquired 
the practical and theoretical knowledge necessary to 
enable him to deal with this problem, he should em- 
ploy some one competent to do so. 

In buildings where the wire must be concealed, but 
for which there are no convenient cavities, a system of 
conduits is imperatively necessary if the lighting 
system is to maintain a semblance of reliability, to 
say nothing of the question of safety. These conduits 
may be of iron or of other metal, insulated or not. 
They can be made also of glazed tile or slate that is 
free from iron or other mineral substances. 

The system of interior conduits or the method of 
fixing the wires to practically indestructible insula- 
tors may be adopted in buildings that are not con- 
sidered fireproof. and ample provision should be 
made for the conduits when the plans are 
drawn, and each junction and fuse box located on 
them. The practice of passing the wires 
that supply a lamp or a group of lamps through a 
hole made in the laths and plaster is one that should 
be discontinued. 

Referring to the reprehensible practices indulged 
in by those in electric light installations, and ap- 
proved by irchitects and others.“ Captain Brophy 
said : 

Owing to the lack of faith of electric companies 
and their managers in their ability to maintain a 
continuous service, and to the fact that many of the 
smaller plants did not operate more than a small 
portion of the twenty-four hours of the day, as well 
as for other reasons, the combination fixture on 
which could be placed electric lights and gas burners 
was introduced. For good and sufficient causes, the 
continued use of such fixtures should no longer be 
encouraged. They form a combination that 
should cause cold shivers to run down the backs of 
owners of buildings and the fire insurance under- 
writers, did they know with what ease and grace this 
twain can kindle the flame that converts the property 
of the one and the profits of the other into smoke. 

No class of men can do more to render this new 
and powerful servant, now enlisted in the service of 
man, safeand docile than the competent architects; 
and they will, no doubt, do their share in that 
direction when they see the great necessity that 
exists for their hearty co-operation with those who 
believe that the dangers attending the distribution of 
the electric current for all purposes can be entirely 
removed. 

Commissioners and inspectors of buildings should 
have a general knowledge of electricity, particularly 
when it is converted into light and re-converted into 
power. It would be better still if one of the corps 
of assistants were a practical electrical engineer, 
thoroughly conversant with the subject in all its 
phases, and whose judgment could be relied upon and 
respected. 

In cities that have recognized the great necessity 
of a strict supervision over electric construction, by 
establishing electrica) bureaus or departments, such as 
those of Chicago, Pittsburg, Philadelphia and some 
other cities, or the admirably conducted wire de- 
partment of the city of Boston, this addition to the 
bureau of inspection of buildings might not be neces- 
sary. 

I must once more express my firm belief that the 
transmission of electric energy and ite conversion 
into light. heat, sound and articulate speech, or ite 
re-conversion into motive power, can be accomplished 
with nearly perfect safety. 


A good substitute for gutta-percha is aaid to be pre- 
aralas follows: Tar, one part ; paraffin, 10 parta ; 
dissolve together at 120°, and then add caoutchouc, 
two parts. Keep at this rature until homo- 


geneous mass resulte. —Electrical Engineer (London). | 
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ON STEAM RAILROADS. 

„ Yoa Wd fap to) Laane, vibes ee age ye 


At the twenty-fifth annual meeting of the Americiti 
Society of Railroad Superintendents, held at the 
Hotel Brunswick, New York City, on the 14th of 
October, Col. H. G. Prout, editor of the Railroad 
Gazette, delivered a very interesting address on 
The Use of Electricity as a Motive Power on Rail- 
roads Now Operated by Steam.’’ The scheme of his 
talk was to lay down some of the governing princi- 
ples which would determine where electricity could 
and where it could not be used; the deduction being 
that for main line work, as ordinarily understood, it 
is not to be used; for city work it must be used, 
while for suburban work and interurban work, it is 
yet debatable whether electricity or steam may be 
used. He then gave some idea of the seriousness of 
electrical competition as already developed, and the 
gravity of the situation which now confronts the rail- 
road companies in the matter of suburban and inter- 
urban traffic, a large share of which must inevitably 
go to the electric railroads in spite of anything that 
the steam railroads can do. 

It was suggested, however, that there are steps 
which can be taken by some of the railroads which 
may prevent the loss of business to competing elec- 
tric roads. Some railroads, for instance, may be able 
to equip two tracks for electric operation within their 
suburban zones on which very frequent and light 
trains can be run, stopping often. Semi express 
trains to serve the more distant suburban points 
could perhaps be interpolated on these tracks. There. 
are other railroads which may be able to acquire new 
lines and equip them for electric operation. A great 
many others can hope to postpone for a little while 
loss of traffic by giving better suburban service and 
perhaps lower rates. On some roads accommodations 
could be made more comfortable for passengers by. 
furnishing better lights, better heating, better cars 
generally, better facilities at terminal stations, more 
trains and a quicker schedule. One way of acceler- 
ating the speed of suburban trains which make 
frequent stops would be to insist on greater prompt- 
ness on the part of trainmen and passengers in get- 
ting away from local stations. This is largely a matter 
of eilucation on both sides—education of trainmen 
and education of passengers. But after all is done 
there is a considerable volume of suburban and in- 
terurban business that cannot be saved. 

There is, however, a set of conditions at work 
which will change the situation of the present elec- 
tric railroads a good deal before very long. Up to 
the present time it has been and still is easy to 
finance them, because rail mills and electrical manu- 
facturers are glad to help float the bonds of new elec- 
tric railroad projects; the public is credulous and 
investors look for great profits. We are, therefore, in 
the midst of the kiting ’’ epoch of electric railroads, . 
when bonds which are sold to-day pay the interest 
on the bonds sold last month or last year. But, natu- 
rally, this situation must come to an end before long. 
It will be hastened by the realization, now at hand, 
of the fact that more substantial construction must 
be used than was common in the earlier tracks, that 
maintenance charges are heavier than has ever been 
anticipated, that the accident expénses are more than 3 
promoters and investors ever counted on, and finally, i 
in some States, by the fact that right of way must be 
paid for. Furthermore, the States are beginning to ` 
exercise control over the building of new electrical i 
railroads. All of these conditions are conspiring to 
put electrical railroad building on a rational basis 
and to approximate it more and more to the condi- 
tions of steam railroad building. l 


A gold medal or a premium of 150 florins is being 
offered by the Dutch Society of Science at Haarlem’ 
for a paper on the equilibrium phenomena of one or . : 
more alloys of two or three metals ranging from the |; 
melting point of the metal most difficult to fuse ta. v. 
the lowest temperature at which the alloy will com). 
tinue to remain in a liquid state. „ ae 
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THE VARIATION IN THE ELECTRICAL 
RESISTANCE OF BISMUTH WHEN 
COOLED TO THE TEMPERATURE OF 
SOLID AIR.“ 


BY JAMES DEWAR, M. A., LL.D., F.R.S., 
FLEMING, M.A., D.SC., F.R.S. 


AND J. A. 


In the course of investigations on the electrical 
resistance of pure metals and alloys at low tempera- 
tures made during the years 1892 and 1893, the results 
of which were communicated to the Philosophical 
Magazine,t extensive examination was made by us 
of the variation in specific electrical resistance exhib- 
ited by most of the ordinary metals when cooled to 
temperatures approaching the absolute zero. In the 
course of this research the abnormal behavior of 
bismuth with regard to its variation of specific 
resistance with temperature was noted and in a 
further research on the thermo-electric powers of 
metals and alloys at low temperatures, the results 
of which were communicated to the Philosophical 
Magazine recently,{ it was noticed that the curves 
representing the thermo-electric power of bismuth, 
both for pure and for commercial specimens, pre- 
sented a discontinuity at temperatures lying 
between about —70° and—100°. We were there- 
fore recently led to make a more careful exam- 
ination of the variation of electrical resistance 
of bismuth when cooled down to the tempera- 
ture of solid air, some of the results of which 
are of sufficient interest to communicate, although 
the investigation is still in progress, and much 
remains to be done to complete it. A sample of very 
pure bismuth was kindly prepared for us by Mr. Geo. 
Matthey, by the reduction of the oxide, an analysis 
of which showed very small traces of iron as the 
only impurity. This bismuth, which was the same 
as that used by us in our thermo-electric experiments, 
was pressed into wire by a steel press. two sizes of 
wire being prepared, one having a diameter of about 
0.067 centimeter, and the other a diameter of 0.049 
centimeter. Lengths of these wires were mounted 
up in an appropriate form for taking the electrical 
resistance when measured in liquid or in solid air, or 
at any other temperature up to +100° C. 

Amongst other specimens a wire was pressed from 
some commercial bismuth, supposed to be fairly 
pure, which will be distinguished by being called 
Griffin’s bismuth; the diameter of this last wire was 
about .066 centimeter. The diameters of these wires 
were carefully measured with a microscope-microme- 
ter in about twenty different places, the lengths of 
the wire used being about 30 or 60 centimeters. The 
sample of pure bismuth prepared for us by Mr. 
George Matthey will be distinguished by speaking of 
it as Matthey’s bismuth, the thicker of the two 
wires being called A and the thinner B. The dimen- 
sions and mean diameters of the pressed wires, which 
were used just as they came from the press, were as 
follows : 


Length Mean diameter. 
Sample. centim. centim 
Matthey’s bismuth (pure), A. 61.5 0.067138 
Matthey's bismuth (pure), B. 82.70 0.01928 
Griffin’s bismuth.........-.-see0e- 52.90 0.06625 


In addition to these samples of pressed wires, 
other specimens were prepared by drawing melted 
bismuth up into fine glass tubes and making a suita- 
ble connection with the bismuth for the purpose of 
an electrical resistance measurement by means of 
tinned copper wires melted into the ends of the bis- 
muth specimen. These samples of bismuth then had 
their electrical resistance measured with a Wheat- 
stone bridge in the usual way, the temperature of 
the specimen being taken at the same time by means 
of aplatinum thermometer, consisting of a platinum 
wire closely in contact with the specimen of bis- 
muth. All the temperatures which are given in the 
following paragraphs have been converted into 
platinum temperatures, taken in terms of our stand- 
ard platinum thermometer Pi, the electrical constants 
of which were given by us in the paper on the 
thermo-electric powers of metals (see Phil. Mag., 
July, 1895). Temperatures so measured are distin- 
guished by the letter P, placed after the number de- 
noting the temperature. The electrical resistance of 
the bismuth specimens, all proper corrections being 
made for the resistance of the connecting wires, was 
taken at a large number of temperatures lying 
between the boiling-point of water (100° C.) down 
to the temperature of solid air, which, in terms of 
our standard platinum thermometer P, is about 
—233° P, to—235° P,. From the known dimensions 


* From the Philosophical Magazine for September, 1895. 

t Dewar and Fleming. Pil. Mag., 1892, 5th series, Vol. 
XXXIV., p. 326. On the Electrical Resistance of Pure 
Metals, Alloys and Non-metals at the Boiling-Point of 
Oxygen”; also Phil. Mug., 1898, 5th series, Vol. XXXVI., p. 
271, The Electrical Resistance of Metals and Alloys at 
Temperatures A pruarhing Absolute Zero.” 

t Dewar and Fleming, Phil Mag., July, 1895. Thermo- 
Electric Powers of Metala and Alloys between the Temi- 
peratures of the Boiling-point of Water and the Boiling- 
point of Liquid Air.” i * 
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of the bismuth wires the volume specific resistance 
of the metal was calculated at these different tem- 
peratures, and the reduced observations for the three 
specimens above mentioned are given in the accom- 
panying tables. 


Commercial Bismuth ( Griffin's). 


Volume spe- Temperature | Volume spe- Tempera- 
cific resistance in platinum cific resistance ture in plati- 
in C.G.S. units. degrees. in C. (j. S. units. num degrees 

| O O 
190,700 + 95.0 185, 050 — 96.9 
186,850 + 84.6 188,450 — 107.9 
180,350 + 66.6 190,050 — 111.7 
176,450 + 47.0 193,800 — 123.5 
176,200 + 46.5 195,400 = 128.1 
175,200 + 41.2 199,700 — 140.0 
173,650 + 34.0 200,700 — 143.9 
172,000 + 271.3 205, 400 — 157.0 
172,300 + 18.8 207,000 . | — 162.0 
171,450 + 5.2 211,450 — 180.0 
171,050 — 2.2 211,750 — 184.0 
171, 100 — 6.8 212.800 — 196.6 
171,650 — 25.0 212.800 — 196.8 
172,050 — 32.7 212,050 — 213.2 
173,400 — 43.0 212,100 — 215.5 
173,700 — 47.3 211,700 — 217.1 
176,050 — 59.6 211,500 — 220.1 
176,700 — 63.3 210,900 | — 222.5 
179,050 — 75.1 209, 700 — 228.5 
180,100 — 79.1 208,900 — 232.8 
184,400 — 92.9 208,950 — 233.2 


Pure Bismuth (A) ( Matthey’s). 


cific resistance 


Pure Bismuth (B) ( Matthey’s). 


Volume spe- | Temperature || Volume spe- | Tempera- 
cific resistance in platinum |icific resistance ture in plati- 
in C.G.S. units. degrees. in C. G. S. units. num degrees 

O 0 
202,550 ＋ 96.4 183 350 | — 135.0 
185,100 | + 56.0 186,000 | — 139.0 
174,200 | + 17.8 188,850 — 145.9 
171,100 | + 5.2 193,100 — 151.6 
169,750 — 1.8 197,450 — 156.6 
168,150 — 9.7 200, 650 — 160.8 
166,900 | — 16.9 204,800 — 165.8 
166,550 — 20.5 208,250 — 170.5 
166,300 — 24.9 211,350 — 173.9 
165,850 — 30.0 213,950 — 176.8 
165,600 — 33.0 217,100 — 179.8 
165,400 — 37.0 220, 200 — 183.0 
165,050 | — 42.5 222,500 — 186.3 
164,800 — 45.0 225,300 — 188.9 
164,750 — 47.0 228, 150 — 192.0 
104,750 — 53.0 229,300 — 192.7 
164,900 | — 58.4 229,850 | — 193.3 
165,200 | — 65.0 234,800 — 197.0 
165,850 | — 69.3 242,150 | — 202.6 
166,150 | — 74.5 248,150 | — 207.9 
167,300 — 81.4 264,400 — 219.3 
168,600 | — 89.1 266,250 — 220.8 
169,400 | — 95.0 267,900 — 222.0 
171,100 — 101.8 276,700 | — 227.1 
175, 150 — 114.0 288,450 — 232.0 
176,950 — 120.1 293,100 — 234.2 
178,950 — 124.9 294,300 — 234.85 
181,150 | — 130.4 294,300 | — 234.9 


Volume spe- | Temperature | volume spe- | Tempera- 
in platinum | cific resistance ture in plati- 


in C.G.S. units. degrees. in C. G. S. units. num degrees 
O O0 

175, 100 + 49.2 150,600 — 87.9 
174,850 + 48.0 151,300 — 100.5 
165, 100 + 18.8 151,300 — 103.9 
163,050 + 11.3 152,000 — 114.8 
161,550 + 3.6 152,850 — 118.8 
161,250 + 1.3 154,950 — 132.2 
158, 400 — 11.5 155, 900 — 136.1 
157, 900 — 18.3 159, 450 — 148.1 
153,750 — 36.5 161.200 — 152.2 
153,300 — 40.0 166, 300 — 168.0 
152,350 — 51.6 169,850 — 174.9 
152,050 55.3 179,550 — 193.4 
151,000 — 66.8 181,000 — 196.2 
150,850 — 71.0 181,000 — 196.8 
150,500 =S RJJ Jil assa <i. ata 


The above numerical results are set out in the form 
of three curves (see Plate V). It will be seen that 
the specific electrical resistance of all the bis- 
muth specimens taken from 100° C. downwards 
gradually diminishes to a point which in the case of 
the specimen of pure bismuth ‘ A” was about 
50° p, aud in the case of the specimen B” about 
—k3° p, After these temperatures had been 
reached, further cooling increased instead of dimin- 
ishing the electrical resistance of the A and B bis- 
muth, until at the lowest temperature reached by the 
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employment of large quantities of solid air, the elec- 
trical resistance of the specimen A ” had become 
increased by nearly 80 per cent. of its minimum re 
sistance, and at the same time the mean temperature 
coefficient had become verv large. and of course 
negative. Itmay be noted that the melting point of 
solid air as determined by our standard platinum 
thermometer, is —232°.2 p,, liquefaction taking place 
under a pressure of 14 milim. of mercury. The 
boiling point of liqui air under a pressure of 746 
millim. is —209°.75 p,. The same general facts 


`. Were observed in the case of the specimen of pure 


bismuth ‘‘ B.“ only in this instance the temperature 
was not taken below about —200° p,. As regards 
the commercial bismuth (Griffin’s) the curves show 


PLATE Y. 


that after reaching a minimam point, which for that 
specimen appears to occur at about 0“ C.. there is 
another point of inflection in the resistance curve in 
the neighborhood of —200° P, after which the re 
sistance again diminishes. In the case of each of 
these specimens the resistance measurements were 
repeated many times, and in both directions, to 
obtain an assurance that the relation of resistance and 
temperature was perfectly delinite, aud that proof 
might be obtained that all the three specimens of 
pressed bismuth wire as well as the bismuth melted 
in the tubes, did not undergo any permanent change 
in their condition by the action of the low tempera- 
ture, but that there was a definite relation between 
temperature and electrical resistance in the manner 
shown in the curves. 
(Jo be continued.) 


PRESENT STATUS OF THE AIR-BRAKE.: 


BY E. J. WESSELS. 

Last October the speaker had the honor to lay 
before the members of the American Street Railway 
Association in Atlanta a paper on the subject of 
t‘ Power-Brakes vs. Hand-Brakes. In that paper 
reference was made to the advantages of a good air- 
brake and the desirability of its adoption on roads 
with congested traffic, high speed or severe grades, 
and especially where trailers were used. 

At that time the street railway air-brake was in 
swaddling clothes. Some, not positively indifferent 
on the subject, proved hostile. To contend againg 
this opposition has not been easy. 

In considering the present status of the air-brake it 
is pleasing to notice that the indifference which existed 
even in influential quarters has largely disappeared. 
Months ago a prominent railway president aaserted 
that he would not put an air-brake on his road, 
because if he did there would be nothing for his 
motormen to do. Since then he changed his mind, 
and recently contracted to have every car on his road 
equipped with air-brakes. 

Most managers now concede that the old form of 
hand-brake will no longer answer for heavy, double- 
truck, high-speed cars. There has been a remarka- 
ble change of views since we last met. 

There are instances on record where certain roads 
have contracted for more reliable braking apparatus 
at a cost which a year ago they regarded prohibitory. 

An air-brake which has merely been tested in the 
shops is of doubtful utility. lt cannot be depended 
upon for the rough usage it will encounter in service. 
No air-brake is fit to be mounted on a car which has 
not gone through the most crucial tests based on 


records of similar brakes operated on cars for many 
months. 


*Abstract of paper read before the American Street Rail- 
way Association. Montreal, October 15. 1895. l l 


Nov. 6, 1895. 


ELECTRICITY. 


229 


_ To design an air-brake which shall be mechanical, 
‘durable and economical is one of the most difficult 
problems a manufacturer can face. 

The street car air-brake has much to contend with. 

Firstly—The unfamiliarity of the average motor- 
man with the proper use of air is greatly against it. 

Secondly—The compressor is begrudged space on 
the car axle. although generous space is freely given 
to electric motors irtespective of dimensions. This 

makes it difficult to have proper bearing surfaces. 

Thirdly—The neglect of proper inspection is greatly 
against the air-brake. Even motors do not receive 
the attention they should, as many a scrap heap testi- 
fies. The air-brake hardly receives any. 

Fourthly— Insufficient lubrication. The same man 
who lubricates his motors passes by the air-brake 
without using his oilcan. Probably he might neglect 
to oil the motors, but knows that failure to do so 
would be speedily detected and render him liable to 
discipline. The air-brake has not reached that point 
in street railway operation where neglect to lubri- 
cate it produces like results. The most perfect 
Apparatus ever designed if neglected cannot do its 
work properly, and no automatic oiling machinery 
or mechanism under a carcan possibly replace human 
Vigilance. 

A year ago the air-brake was not found on many 

roads. On the few roads where it was being used 
satisfactory results were obtained, and in the Street 
Railway Journal for March last, in the article en- 
titled ‘‘ The Street Railway System of Buffalo, N. 
V., a report of the successful operation of air-brakes 
there will be found. It showed that by using air- 
brakes there had been a great saving in wheels. As 
a matter of fact, there should not be any flat-wheels 
if air-brakes are properly used, for by their aid 
pressure can be regulated to a nicety. 

An examination of the Patent Office records dis- 
closes the fact that scores of patents have been grant 
ed for mechanical brakes for steam cars, but one 
would have to travel far to find a solitary mechanical 
brake in service on steam roads. If they have 
proved unfitted for steam practice, and the air-brake 
has heen adopted, it is fair to assume that mechanical 
brakes may not be all that is required for braking 
electric and cable cars. 

The street car air-brake has been adopted by the 
Australian Government; it has been specified by 
borough engineers in Great Britain; it is being in- 
stalled in different places on the Continent. It is, 
therefore, somewhat discouraging to find that while 
the street car air-brake receives very careful attention 
abroad, it is denied that attention here. It is un- 
fortunate that our managers entrust it to uninstruct- 
ed men who have had no experience in its use. 


The air-brake for steam roads has undergone an 
evolution beginning in 1869. Even its most ardent 
supporters will not claim that the system as applied 
to-day is absolutely perfect; but it is commercial 
and unquestionably has saved hundreds of lives in 
the past twenty-seven years. ; 

If it has taken that long to bring the present steam 
car air-brake to a measurable degree of perfection, 
what may we not hope to see accomplished by the 
street railway air-brake in a very much shorter time. 

The duties required of a street railway air-brake 
are more severe than those damanded of a steam car 
air-brake. Even the engineers of the Empire State 
Express do not face the risks to which the motorman 
of a fast suburban electric train is constantly ex- 
posed. There being no definite time when the train 
passes crossroads, the motorman of the electric train 
is menaced by farm wagons and other vehicles, deaf 
people, bicycle riders and others, who would not 
attempt to cross the track if the Empire State or 
other express was due. 

The air-brake is the only brake which has an 
emergency stop that can be instantly applied by the 
easy turning of a handle. In order to have even an 
approach to an emergency stop, it is generally neces- 
sary with hand-brakes to gear them to a point which 
they would never reach were the semblance of such a 


stop not required. This excessive gearing means 
rapid wearing of parts and needless tiring of muscles. 

It is not claimed that the street railway air-brake 
has reached perfection. It is believed it never will 
reach that point unless through the co-operation of 
the railway managers. But even though it is not 
claimed that the present street railway air-brake is 
all that it should be, we must admit it has made 
remarkable strides, that satisfactory results have been 
produced, and that it is commercial. It will not be 
possible to overcome all the objections to an air-brake 
unless managers rally around the men who are 
striving to reach perfection. 

The cry about the trolley slaughter has subsided. 
Six months ago it had reached large proportions, but 
the riding public is beginning to realize that even if 
Managers are anxious to minimize accidents they 
cannot reach the safety point unless a superior class 
of apparatus is within their reach. 

Since we last met, fenders have been made com- 
pulsory in several cities. ‘Those who believe most in 
fenders will not deny that a reliable brake is an 
absolute necessity. It may be advisable to have 
both. That is for you to determine. It is probable 
that air-brakes would have been made compulsory 
on street railways long ago had the manufacturers 
of commercia) air-brakes devoted their energies to 
influencing legislation, instead of concentrating them 
wholly upon the perfecting of an air-brake. It is, 
however, extremely probable that before long the 
air-brake also will be made compulsory, and this is a 
good argument in favor of testing it in actual service 
now, so that if it becomes compulsory managers will 
be familiar with its advantages. 

The claims of the air-brake over other forms of 
brakes were fully defined in the Atlanta paper 
referred to and need not be repeated. At that time 
the electric brake was actively opposed to the air- 
brake. The opposition has since faded away. There 
has not been, nor is there, an electric trailer brake. 
If we are to have a reliable electric motor-car brake, 
the brake must apply equally well to trailers. Until 
the advent of an electric trailer brake, the air-brake 
must certainly be regarded as ita superior for train 
service, especially as the air-brake dispenses entirely 
with brakemen and gives the motorman absolute 
control of his train. 

The street railway air-brake is in a transition state 
and is going through some of the processes that 
characterized electric motors. We would not have 
the superb motors in service to-day had not manu- 
facturers been able to learn the defects of the pioneer 
motor through the reports and suggestions of their 
railway friends. 

Fenders, car heaters, lighting systems and other 
things are now going through these same processes. 
Hence it is not singular that the air-brake shares the 
common lot. 

The questions to be considered are : 

Firstly —-Are better brakes than  hand-brakes 
necessary ? 

Secondly— Will not the demand for better brakes 
grow even more imperative day by day ? 

Thirdly—Will not some form of power-brake 
become compulsory ere long? 

Fourthly—How can the valve of any brake (me- 
chanical or otherwise) be judged except by tests in 
everyday service ? 

Fifthly—How can anything (brake or otherwise) 
undergo a fair test unless the men who use it are 
compelled to observe ordinary diligence ? 

Sixthly—How can any movable machinery or 
apparatus be expected to work satisfactorily unless 
the moving parts are kept properly lubricated ? 

Lastly—Can you afford to operate without having 
a reliable braking system for checking speed of 
making service and emergency stops? 

If you desire to test an air-brake it will not be 
difficult for you to secure one, and if perchance it 
fails to do all you expect of it, it will be an unwise 
manufacturer who will not avail himself of any 
suggestions you may make in the light of your own 
experience. [et us not forget that your interests 
and the air-brake manufacturer’s are and will always 
be identical. i 


STORAGE BATTERIES FOR RAILWAYS. 


BY MAURICE BARNETT. 


In these days when it' is the practice of not a few 
eminent electrical engineers to damn the storage bat- 
tery in the field of traction, either by too vehement 
denunciation or by too ‘‘ faint praise, the announce- 
ment in the Kolnische Zeitung that the trolley system 
which has been in use in Hanover for some time has 
been discarded, and that the twenty-eight cars oper- 
ated on that system are to be remodelled and equipped 
with storage batteries, while not conveying solace to 
the electrical engineers referred to, will prove very 
gratifying to those who, even in view of some dis- 
couraging failures in accumulator traction, have 
always had a firm conviction that traction work was 
a legitimate field for accumulators, and that the test 
of time would prove that storage batteries would be 
able to hold their own with other representative elec- 
tric traction systems. 

Since the announcement in the Kolnische Zeitung, 
news has been received here that the Dresden Tram- 
way Company ” and the Hague Tramway Maats- 
chappy ” have likewise decided in favor of accumu- 
lator traction. Inasmuch as no less important a 
company than the Tudor Storage Battery Company 
is making the installation, it is not at all too optim- 
istic to believe in the ultimate success of the stor- 
age battery cars about to be operated in the above 
named places. 

Up to the present time, the engineers of the over- 
head system have had matters pretty much their own 
way. Occasionally a statement of results (coming in 
all probability from interested sources) bearing upon 
the success obtained with the open conduit has 
caused a commotion in the trolley ranks ; but, save 
for that, the erection of poles has gone merrily on 
and the manufacturers of trolley machinery have had 
no complaints to offer on the ground of lack of orders. 
The past two months, however. have seen the begin- 
ning of a mighty change. To-day the trolley is con- 
sidered to have been merely coincident with the evo- 
lution of the modern passenger railway, and that its 
usefulness in the future, at least in cities, is not 
likely to be greatly overestimated. E. H. Johnson, 
who, with Lieut. F. J. Sprague, was the pioneer in 
working out the trolley method of electric transpor- 
tation, writing in the Electrical Engineer under date 
of October 9th, sounds the doom of the overhead line 
at least in cities and towns. The reason for this be- 
lief is to be found in the objection to overhead con- 
struction, and secondly in the fact that greater econo- 
mies are possible in the newly projected closed con- 
duit system by reason of the fact that higher voltage 
may be maintained than is practicable in trolley 
systems. This criticism, emanating from one of the 
parents of the overhead wire system, may be consid- 
ered to have some weight. Mr. Johnson also pro- 
ceeds to pay his respects to the open conduit system 
anent the great ado made by the Metropolitan Trac- 
tion Company of New Vork over the practical suc- 
cees of their $150,000 per mile open conduit system, 
by saying ‘‘it was neither scientific nor business 
like to place the electrical conductors in a sewer 
and then expend hundreds of thousands of dollars to 
secure drainage.” This represents the view that is at 
present held respecting the open conduit electric 
system. Surely the friends of the electric accumu- 
lator can take hope in the discomfiture of their 
rivals! 

Looking impartially at this question, it would 
seem as if the contest for supremacy in the field of 
transportation would in the future be between the 
storage battery and the closed conduit systems. 
Which side will win cannot be conjectured at the 
present time. Neither system is in the final form it 
will assume when the contest for supremacy takes 
place, and one is therefore precluded from indulging 
in prognosticatious regarding the outcome. 

The above remarks have been called forth by state- 
ments appearing from time to time in some of the 
newer electrical journals, reflecting upon the judg- 
ment of those who are instituting the test with stor- 
age battery cars on the Madison Avenue line in New 
York City. The remarks have all been characterized 
by a sneering incredulity as to the value of accumu- 
lators for traction work. Before the next six months 
are passed, the critics of the storage battery system 
may have to reverse their conclusions. 

The object of the present paper is to emphasize the 

at value possessed by storage battéries—not in 

urnishing direct motive power, but when used in 
connection with railway power plants. 

The first accumulators used in connection, with a 
railway power station were, so far as the writer can 
ascertain, those employed in the power plant of the 
railway lying between Zurich and Hirslanden, Switz- 
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erland, an. account of which was published in the 
Elek. Zeitung of June 28, 1894. According to report, 
the dynamo delivers current under a constant load, 
the accumulators being charged or discharged as the 
load on the line is less or greater than the output of 
the dynamo. In this plant there were automatic 
means for cutting in and out of end cells to keep the 
voltage constant. Results showed that by means of 
the accumulators a saving was effected of 2.2 pounds of 
coal per H. P. hour, amounting to nearly a ton per day, 
or $2,500 a year. The cost of accumulators, installed 
complete with necessary apparatus, was $7,400. Al- 
lowing for interest and depreciation, the battery paid 
for itself in four years by saving in coal bills alone. 
The saving was effected by reason of there being no 
necessity to keep a second boiler and steam engine 
in reserve, and that by this arrangement the power 
plant ran at its highest efficiency. It was further- 
more developed that the first cost of combined steam 
power and battery plant was less than cost of total 
steam power plant would have been for the same 
work. 

How important this installation proved may be 
judged from the fact thata single type of storage bat- 
tery is now found in Germany and Austria in 80 

r cent. of all central stations, besides being in- 
stalled in fifteen railway power plants and 5,000 
isolated lighting plants. 

Two railways in the United Kingdom have re- 
cently attracted a great deal of attention ; and inas- 
much as the batteries used in connection with gener- 
ators are of the Chloride Accumulator type, manu- 
factured by the Chloride Electrical Storage Syndi- 
‘cate, Limited, the installations have a special interest 
for American railway managers. These two rail- 
ways are known as the Douglas-Laxey Line” and 
the Snaefell Mountain Electric Tramway.“ both in 
the Isle of Man. 

The Douglas-Laxey line was established about a 
year ago. From the September 19, 1895, issue of 
Lightning, London, it is gathered that when the 
battery was connected to the line the cars immedi- 
ately began to run with exceptional smoothness, the 
accumulators keeping the voltage stealy and elimi- 
nating all sudden variations due to starting of other 
cars. How variations will otherwise arise will be 
understood when it is considered that it requires 150 
amperes at 500 volts to carry a loaded car up the 8 
per cent. grade at a nine mile rate. 

Encouraged by the success attained by the Douglas- 
Laxey electric tramway, which after a year of service 
“had fulfilled in every way the expectation of its 
promoters,’ it was not difficult to secure capital to 
construct an extension of this road up to the summit 
of Mount Snaefell. The electric equipment of the 
Snaefell road resembles that of the Douglas-Laxey 
line, both being designed by no less eminent an en- 
gineer than Dr. Edward Hopkinson. The battery con- 
sisted of 246 special cells. A(t 550 volts, the battery 
furnished 176 amperes for tlre hours, 112 amperes 
for six hours, 84 amperes for nine hours and 72 am- 
peres for twelve hours. 

By evening up the load on the generators, the bat- 
tery enabled the plant to work at a high efficiency 
‘and rendered the service extremely satisfactory. 

A large economy is made possible by a special use 
of hattery at seasons of the year when there is com- 
paratively little traffic. Under the agreement with 
the authorities, these lines bound themselves to run 
two cars a day each way every day of the year. Ob- 
viously, it would not have paid to keep the power 
house in operation just for this load. This is where 
the battery proves so valuable during the winter 
months. The battery being charged once a week 
can carry the load for the other six days without 
necessitating the running of the power plant. 

In the United States there are two installations of 
storage batteries in connection with railway power 
plants which are of special interest. The first is at 
Merrill, Wis., where a battery of chloride accumu- 
lators was installed to effect a solution of the problem 
so constantly occurring in the railway world, i.e., how 
to bring up the capacity of the power plant to meet 
the requirements of a constantly increasing demand. 
It was decided to use a battery not alone for increas- 
ing the light capacity, but for regulating the voltage 
on the railway circuit, which—according to the engi- 
neer who installed the plant—‘‘ was far from satis- 
factory owing to the great fluctuations in railway de- 
mand.“ As the lighting machine and railway gen- 
erator were connected to the same shaft, it can he 
understood that the light furnished was far from 
satisfactory. Records kept before the battery was 
installed showed a fluctuation as high as nine volts 
on geach side of the three-wire system. Mr. Herbert 
Condict, in a paper descriptive of this plant read bhe- 
fore the Northwest Association of Electrieal Engi- 
neers at their last Convention, spoke of the perform- 
ance of this battery as follows: The great improve- 
ment in running of cars was immediately noticed by 
atl, but it was at night that the contrast was most 
apparent. The two water wheels were connectetl to- 


gether as usual. but the railway generator charged 


the battery at almost a steady rate instead of with its 
ever varying demand of from 0 to 120 amperes per car. 
; Instead of a succession of sharp peaks the volt- 
age curve of the lighting circuit became practically a 
straight line; instead of nine volts variation, there 
was practically no variation, demonstrating most 
clearly the capability of the battery to respond to all 
demands of the railway, no matter how severe.“ 


The second plant mentioned is now being installed 


at Anaconda, Montana, for the Electric Railway, 
Light and Power Company of that place. The bat- 
tery consists of 270 special cells of central station 
type, of 600 ampere hours capacity, but admitting of 
very heavy discharges. The object of the battery is to 
even up the load on generatorsand maintain constant 
E.M.F. When the battery goes into operation it will 
be found to give results no less satisfactory than 
those obtained with the Merrill plant. 

To sum up, it may be said that the storage battery 
is destined to play a very important part in the future 
in light, heat and power stations. The reason for 
this statement is to be found in the ability of a good 
storage battery to act— 

First—As a “reservoir” in which may be stored up 
the energy representing the difference between the 
hea and the maximum demand on a generating 
plant. 

Second As a regulator of pressure on circuits sub- 
ject to fluctuating demands, increasing the efficiency 
of the service and diminishing the wear and tear on 
apparatus, and 

Third—<As a ‘*transformer,’’ to utilize high volt- 
age charging currents and to discharge, when discon- 
nected from generator, at any lower voltage desired. 

One fact that has been demonstrated, and which 
has the most important bearing on the construction 
of electric railway power plants, or for that matter 
of most electric light and power stations, is that in 
any station which has to meet a fluctuating demand 
for power a plant consisting of part steam power and 
part storage battery is cheaper in first cost than total 
steam power plant would be for the same work. The 
high efficiency and satisfactory performance of such a 
plant has already been referred to. 
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Edison ts Out. 


Finally Dropped from the Pay Roll of the 
(J. E. Company. 


About two weeks ago Mr. Edison was notified by 
Mr. C. A. Coffin, president of the General Electric 
Company, that his retainer fee of $400 a week would 
be discontinued at once, but that if he (Edison) was 
in need of money, the same sum would be advanced 
to him every week and charged to his account. 

Mr. Edison did not accept the situation cheerfully, 
but at once called on J. P. Morgan & Co. and ex- 
pressed himself with some emphasis. It was finally 
decided, we believe, to place him upon the pay roll 
of the Edison Illuminating Company of New York 
for an equivalent amount, for services rendered in 
years past. 


Brooklyn Electrical Society. 


The latest appliances for the measurement of elec- 
trical resistance was the subject of an interesting lec- 
ture delivered by Mr. Otto T. Louis, of the Queen 
Company, before the Brooklyn Electrical Society on 
Tuesday evening, October 29, in the Edison Assem- 
bly Rooms, Brooklyn. 

Mr. Louis described at length all the more impor- 


tant resistance testing instruments in their process of 
manufacture, also a new form of American standard, 
which is an improvement on the British Association 
unit. The lecturer also described and exhibited a 
new bridge capable of measuring resistances as low 
as that of 1“ bar copper. At the close of the lecture 
Mr. Louis made several donations to the Society. 


The Henry Electrical Club. 


At the weekly meeting of the Henry Electrical 
Club, held at the American Institute, New York 
City, on the evening of the Ist inst., Dr. M. I. Pupin, 
of Columbia College, gave a lecture on ‘‘ The Alter- 
nator.’’ The history of the development of this type 
of dynamo-electric machine, the theory of its design 
and ite characteristics were considered at some length. 
The lecture was illustrated by diagrams and was ap- 
preciatively received by a larger number of persons 
than usually attend the meetings of the Club. 


General Electric's Financing 


Policy. 


Northwest General Electric The Scheme, the 
Companies Financed, the Facts and Fig. 
ures from the Official Record. 


How Bonds are Manufactured for New England 
Investors. 


CHAPTER XVI. 
The Austin Electric Company.—li. 


The official records of the Austin Electric Com- 
pany, published in our last issue, it will be remem- 
bered, showed a defici€ for the year ending March 31, 
1893 of $4,733.15, which was constantly increasing 
up to December 1, 1894, the date of the last report 
The plant was under the direct control of the North- 
west General Electric Company, was for the most of 
the time in the hands of an admirable central station 
manager, and it is certain that the best posible 
record was made. 


It is sufficiently proved. therefore, that there was 
no earning capacity on which to hase a capitalization 
as was planned by Mr. Byllesby, of $100,000. The 
debt to the Northwest General Electric Company had 
increased from $401.30 on March 31, 1893. w 
$7,586.16 on March 31. 1894. 

Now let us see what basis there was in actual plant 
for the capitalization. We present herewith th 
official inventory of the company’s property. with 
the most liberal valuation to be placed upon it: 
AUSTIN ELECTRIC COMPANY, AUSTIN, MINS. 

SCHEDULE OF PROPERTY : APRIL 1, 1893. 


(Photographs and Plans on File.) 


REAL ESTATE.; 

Lot 1, block 33. 
Brick station, ieee engine and dynamo 

room, 39 ft. 2 in. x 46 ft.; boiler room, 39 ft. | 

x36 ft. 4 in. } 2.80000 
Frame building (former station), 50 ft. x 20 ft. 
Frame building, coal shed, 40 ft. x 12 ft. 6in., 7 

ft. x 10 ft. high. 


STEAM PLANT. 


One Ball single cylinder engine, 12 x 12. 

One Ball tandem compound engine, 9 x 16 x 12. 

Two H.T. boilers, 60in.x17 ft. 3 in., 61 4-in.tubes. 

One Globe injector. 

One 100 H. p. heater, Wainwright imp. cop. tubes. | 

One Reynolds heater, 100 H. P. (old). 

Piping, valves, ete. J 
BELTS. 

Two leather belts, 39 ft. long x 712 in. wide. 

One Be “ l ft. 17% in. 

One ie 0 (old). 


8.2800 


| ms 


ELECTRIC PLANT. 


One K. 12 are dynamo, No. 2,289; capacity | 
30 1,200 C. P. lamps. 

One L. D. are dynamo, No. 3,932; capacity 50 
1,200 c. P. lamps. 

One A. 85 alternating dynamo, No. 301, 110 
volts; capacity 650 16 C. P. 

One A. 35 alternating dynamo, No. 500, 100 

volts; capacity 650 16 C. P. 

One D.S. exciter dynamo, No. 2,447, 110 volts, 
20 amperes. 

One D 1!,S exciter dynamo, No. 3,678, 110 volts, 
10 amperes. 

One oak switchboard, 6 ft. 6 in. x 8 ft. 6 in. 


INSTRUMENTS. 


Four Type A lightning arresters, 

Four Type F lightning arresters. 

Four feeder blocks, No. 8,170. 

Two current indicators. 

Two potential indicators. 

Two station transformers. 

Two rheostats, Type 148, No. 12,596 and 13,004. 
One 85 „165, No. 15.912. b 
One ss 141, No. 14,766. 

One one-circuit ground detector. 

One Thomson-Rice ammeter. 

One buckle switch. 

Two 75 ampere station switches,D.P. D.B. 
Six 10 = = D.P. D.B. 
One two-circuit arc plug switchboard. 


ARC LAMPS. 
52 K. 12 arc lamps. 


$4.22 


D.T. 
D.T. 


4 hoods for arc lamps. 
82 clear arc globes. 
19 opal arc globes. , 


POLE LINES (ERECTED). 


139 30 foot poles; 2 50 foot ay Ba 4 pin cross 
arms; 22 2 pin cross arms; 136 brackets; 389 
G. insulators; 186 porcelain knobs; 883 1}, in. 
oak pins; 8,130 ft. No. 4, 6,180 ft. No.6 and 
9,388 ft. No.8 B. K. S. weatherproof wire; 
9,210 ft. No. 8 Underwriters’ wire; 1,720 ft. 
No. 12 B. 4 S. weatherproof wire; 670 ft. No. | 
10 and 1,200 ft. No. 14 K. K. wire 

TRANSFORMERS (ERECTED). 

23 B 15 (one burned out); 5 B28: 3 Claes A; 4 
E1:6E2;2E8;1E8; 1F 4,500 watts; 1F ame 
1,250 watts; 5 F 1,000 watts; 4 F 600 watts; 

8 F 960watts. 


J 
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Nov. 6, 1895 
Brought forward mꝛ . $20,112.30 
M ETERS. 
Sixty 10, twenty-four 15, seven Zand one 50 
sapere reters; one 10 and three 20 $1,096.00 


| 

ampere, Westinghouse. | 
TOOLS AND FIXTURES. 
One 8 in. square; 2 pair pliers; 1 pair splicing 
clamps; 3 screwdrivers; 2 compass saws; 1 
hand saw; 1 hand axe; 1 pair climbers; 1 
line torch; one long handle spoon; 2 

ong handle shovels; 1 digging bar; 1 pinch 
bar; 2 raising forks; 1 tree trimmer; 1 chain 
tongs; 150 ft. manilla rope; 1 set double 2 in. 
pulley blocks; 100 ft. 4 in. rope with come- 
alongs; 2 sets double in. pulley blocks; 1 
get triple pulley blocks; 150 ft. °4 in. rope; 1 
10-foot step ladder; 1 & foot step ladder; 1 
pair extension ladders; 1 coal pick; 1 pick- 
axe; l iron wheelbarrow ; 3 scoop shovels; 1 
flue cleaner; 2 hoes; 1 splice bar; 2 bellows; 
1 speed indicator, 4 oilers; 2 1; gal. measures, $326.60 
loil filter; 10 drip pans; 2 oil cans, I and3 
gallons; 1 clock; 110-in. grindstone; 1 mag- 
neto; | stove; 1 75-foot tape line; 4 iron pul- | 
leys, 3 12-in. diam., 10-in. face, 1 16-in. diam., 
Sin. face; 10 engine wrenches; 25 ft. canvas 
hose; 1 12-in. combination wrench; 3 monkey 
wrenches; 1 pipe vise; 1 bench vise; Il ratchet 
brace; 2 expansive bitts; 1 reamer (for tap- 

ing oil barrels); 1 machinist hammer; 1 20- 
n. Stillson wrench; 1adz-eye hammer; 3 
fles; 2 cold chisels; 1 office desk; 2 office 
chairs; 1 office stool; 2 common chairs; 1 
slate; 1 wardrobe; 1 set shelves; 1 counter 
scale; 1 platform scale; 1 water meter; 2 pis- 
ton wrenches. 

INSIDE WIRING MATERIAL. 


52 K. W. porcelain rosette cut-outs; 45 keyless | 
T.-H. sockets; 31 key T.-H. sockets; 6 keyless 
wall sockets; 36 D. P. D. B. 20 amp. porcelain 
cut-outa; 4 D. P. D. B. 10 amp. porcelain out- 
outs; 17 8. P. 3 amp. porcelain cut-outs; l 40 
amp. D. P. snap switch; 1 30 amp. lever 
switch; 11 10 amp. Paiste switches, porce- 
lain base; 5 5 amp. Paiste switches, porcelain 
base; 5 26 amp. Paiste switches, porcelain 
base; 1 10 amp. S. P. switch, T.-H., porcelain 
base; 8 30 amp. D. P. M. L. porcelain cut- 
outs; 2 bs. black Grimshaw tape; 1 Ib. white 
Grimshaw tape; 2 ibs. Okonite tape: 21 Rall 
cord adjusters; 4 S-in., 7 S-in. and 2 7-in. opal 
shades; 6 snowball opal shades; 7 ruby shades; 
31 214-in. and 34 31/- In. shade rings; 28 arc 
lamp clutches; 4 gross 1', in. x 8 in., 5} 
gross Lin. x 8in., 2 gross 1'4 in. x 8in., 1] 
gross 21½ in. x 16 in., and 4 gross 3in. x 14 in. 
flathead brass screws; l; gross 1 in. x 10 in. 
R. H. blued screws; 185 small porcelain | 
knobs; 17 attachment plugs; 25 peanut cord 

shorteners; 108 rubber bushings; 45 break 
knobs ; 45 D. G. insulators; 20 large porcelain 
knobs; 60 medium porcelain knobs; 177 ceil- 
ing buttons; 100 1 in. and'50 1, in. patent 
cleats; 214 bs. wire solder; 12 hard tubing: 
58 Ms. No. 14, 4 bs. No. 12 and 27 e. No. 10 
K. K. wire; 49 bs. No. 8 and 82 bs. No.6 
weatherproof wire; 53 Ibs. No. 10, 50 Me. No. 
12 and 61 Ibs. No. 14 Underwriters’ wire; 124 
wma. old wire; 106 16 c. r. lamps; 24 32 C. p. 

lampe; 87 hs. lvanized iron wire, No. 8; 

30 1% in. oak pins; 20 brackets; 45 D. G. in- 
sulators; 20 large porcelain Knobs 

STATION SUPPLIES. 

27 gals. kerosene oil; 16 gals. engine oil; 12 Ral. 
cylinder oil; 24 bs. cup grease; 25 tons Wil- 
mington coal; 4 tons unscreened nut; 42 Pn. | 
colored cotton waste; 26 ths. white ee 
waste; 2,250 carbons. 


8124.20 


8147.00 


22. 108. 10 
Again, we submit, we have presented undeniable 
proof, as in the case of all other Northwest properties 
analyzed. of the truth of the charges so often made in 
these columns, that the entire career of the Northwest 
Thomson-Houston and General Electric Companies, 
as directed by Mr. C. A. Coffin, and carried into exe- 
cution by Gilman and Byllesby, was little less than 
a confidence game—a studied and elaborate attempt 
to manufacture worthless securities to sell to savings 
banks, trust companies, and directly to small and 
comparatively poor investors in the Last. 

Mr. Coffin’s direct connection with all these evil 
schemes has not been denied. . It cannot be. In the 
case of the Austin plant no proof is lacking. With 
the records all before him, with a full krowledge of 
the disastrous career of the plant from the start, with 
the official inventory in his own desk showing the 
total possible cost of the equipment to be not over 
$23,000, he stated, over his own signature, only a 
a few months ago, that the plant had cost $53,595.52. 
Perhaps it did cost the Northwest General Electric 
Company this amount. If so, at least $30,000 was 
stolen by those who had in charge the manipulation 
of the Austin Company’s accounts. 


General Electric. 
(From the Boston News-Bureau. ) 


General Electric business is now said to be at the rate of 
about one and a quarter millions per month, though some 
months have been as highasa million anda half. It is not 
expected, however, that the General Electric gross business 
will be over $15,000,000 this year. The company will this 
year endeavor to write off its entire patent account, and 


not more than 3 per cent. need be expected as the exhibit. 


of earnings on the common stock. 


It is understood that the Northwest General Electric 
Company, whose preferred stock sold at from $90 to above 
$100 per share in this market a few years ago, has been 
closed out and wound up, and the preferred stockholders 
got from the guarantee of the General Electrice Company 
about $10 per share. The other 90 per cent. they can charge 
off to profit and loss. 

Some of the most ragacious investors in Boston failed to 
foresee the overturn that has taken place in the great North- 
west territory. Electric railways in this district whose 
bonds were bought by New England investors at about par 
have not only failed, but the rails have been taken up and 
soid for scrap iron, returning the bondholders a small per- 
centage on the dollar. 
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BOOK REVIEWS. 


COMPRESSED AIR. Practical Information upon Air 
Compression and the Transmission and Appli- 
cation of Compressed Aire By FRANK RICH- 
ARDS, Mem. A. S. M. E. vo, cloth. 195 
pages. New York: John Wiley & Sons. 

The matter contained in this book, or at least the 
most of it, appeared from time to time in the col- 
umns of the American Machinist, and has been gath- 
ered together here to meet a supposed want for a 
condensed and handy statement of the case of com- 
pressed air. The want is certainly existent, for the 
literature of compressed air is almost wholly confined 
to scattered articles in periodical publications, to a 
few chapters in the larger works treating of tunnel- 
ing and mining and to the circulars of manufacturers 
of air-compressing machinery. The last is perhaps 
the fullest of all, but, as the author suggests, is open 
to the implication of partisanship. 

In opening this book we were elated with the hope 
that at last there had been presented a treatise that 
was full and from a non-partisan standpoint. We 
also hoped to find the subject handled in an able 
manner. Our hopes were founded on the interested 
basis that as compressed air transmission has been 
the last to give way to the electrical—and in many 
applications has not yet given way—we wished to 
see clearly stated its points of vantage so that the 
discrepancies of the electrical method might become 
more manifest. We confess that we were sorely dis- 
appointed in the first chapter. The author seems to 
take the stand that economy is not one of the essen- 
tials and that convenience alone is the recommenda- 
tion of the medium about which he writes. It is 
certainly true that convenience will often overbalance 
a considerable lack of economy, but we were unpre- 
pared for such a candid acknowledgment of the 
gieater cost of compressed air over other methods as 
the author makes. He says (p. 6): The applica- 
tion of the air is not mechanically economical, only 
fen per cent, of the power employed being applied to 


the work of moving the carriers, while ninety per 


cent. is ‘wasted’ in accelerating the air, and in its 
friction.“ This in regard to pneumatic tube transmis- 
sion. This means, if we assume an efficiency from 
the fuel to the engine piston of 10 per cent. an ulti- 
mate efficiency of but 1 percent., and the argument 
is used to show that actual power economy has little 
to do with the employment of compressed air. We 
think that the illustration is an unfortunate one for 
his audience, whoare evidently laymen, for they will 
conceive that power economy,” as he expresses it, is 
a secondary consideration, whereas nowadays it is in 
most applications a prime requisite. 

He says: ‘‘ Compressed air is unique [italics ours] 
among all power transmitters—at least among long- 
distance powcr transmitters [italics again ours]—in 
that it is always and instantly ready to do its work 
to its full capacity, and yet it charges nothing for its 
services except when it is actually employed.’’ This 
is a rank misstatement of fact, for any means of 
storage of energy fulfils equally well this specifica- 
tion. A compressed spring, water pumped up to an 
elevated reservoir, or any other weight raised against 
gravity, thermal storage, gas storage, many forms of 


chemical reactions, etc., ete., which absorb energy in. 


their initial stages are capable of being reversed quite 
as well as the compression of air. Unfortunately 
electrical energy is not capable of storage of this 


kind, and when the so-called storage of electrical 
energy takes place, it does involve a charge for its 
services, but this charge is by no means as great as 
the author seems willing to admit for compressed 
air in the way of inefficiency. As a further argu- 
ment for the use of compressed air he says: These 
uses of compressed air . continually increase, 
not because the air is more adapted to . use 
than any other, but because the air is there.” H that 
argument is good, and we don’t think it is, the argu- 
ment for electricity would be better, viz., that the 
ether which pervades all space and upon which alone 
it is dependent, is more universally ‘‘ there ” than 
air. 

His heresy, however, is that mere convenience 
overbalances all other considerations. In speaking 
of a plan adopted by a master mechanic of a certain 
railway company for whitewashing by means of com- 
pressed air, he concludes thus: There can be no 
doubt of the success of this scheme; but if it pays to 
use a locomotive, a freight car, three brake pumps, 
two reservoirs, and all the rest of it (system of piping 
into the building and men tọ hold the nozzles), 
for such a job, compressed air surely must be cheap at 
any price.” 

In the first place, we think it would be difficult to 
prove that the method outlined above would be more 
economical than hand labor, and the author does not 
attempt to prove it, but says that if it pays to em- 
ploy that method, then compressed air surely must 
be cheap at any price.“ It would be a great canoes- 
sion to admit that such a method would pay, but ad- 
mitting for the moment that it would pay it is a nos 
sequilur that compressed air would be cheap at any 
price. 

We are led into this somewhat lengthy review of 
this book chiefly because of the publishers’ name, 
which usually stands for merit. In this instance we 


think they have been sadly mistaken, for however 


able the author in everyday affairs of life, he seems 
to have mistaken his calling when he felt called upon 
to write a book in defence of compressed air. 

The ill impression which we formed on reading the 
first chapter followed us throughout the work. In 
justice to the author, however, we must say that he 
has collected much information of a valuable charac- 
ter and presented it oftentimes in a very attractive 
form for the novice. His exposition is entirely ele- 
mentary and usually diffuse, but that is not a fault 
(unless carried too far) when catering to the layman. 
His fault lies chiefly in the doctrine that efficiency is 
not an essential in present day engineering.. 


GaAs, OIL AND AIR ENGINES ; OR INTERNAL COM- 
BUSTION MOTORS WITHOUT BOILER. By BRYAN 
DouKIN, JR. Cloth, 8vo. 409 pages, 136 illus- 
trations. London: Charles Griffin & co. 


The gas engine, while it has come into considerable 
use abroad, is but little known in this country, 
chiefly because of the business stupidity of those into 
whose hands its manufacture has so unfortunately 
fallen. The merits of internal combustion engines, 
however, deserve to be more widely known, aud 
every well conceived effort to place this knowledge 
before the public is welcome and appreciated. 

The present work is, we believe, the fullest treatise 
yet published, and coming as it does from one who 
is regarded as an authority on such subjects, is par- 
ticularly welcome. 

We are sorry to see, however, that in many par- 
ticulars the author has not brought his book up to 
recent times. For instance, in his description of the 
Daimler motor, which is now so interesting on account 
of its recent successful application to automobile 
vehicles, he is away behind the times. He is evi- 
dently not familiar with the present mechanism and 
has not taken the trouble to obtain recent data. 
This criticism applies also to many other portions of 
the book, and we are surprised that a man of Mr. 
Doukin’s standing would be willing to come before 
the public so illy prepared on so many subjects to do 
them justice. 

The book is divided into three parts, treating 
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respectively of Gas, Air and Oil Engines. Part 1, 
Gas Engines, is divided into two sections, the first 
dealing with the early history of these motors, and 
the second with modern gas engines. The theory of 
the gas engine is discussed in four chapiers. The 
chemical composition of gas is given one chapter. 
An appendix is added in five sections in which much 
valuable data not otherwise readily accessible have 
been incorporated, and tests on gas, oil and air engines, 
showing the results accomplished to date, will be 
found valuable for reference. 

Short descriptions, often illustrated, of the various 
makes of English, French and German engines alu 
given, making this undoubtedly the most complete 
exposition of the art yet offered. 

The various methods of producing fuel gas are also 
briefly described. We would like to have seen 
this portion of the work largely amplified, and con- 
sider that its brevity in this direction is a great 
mistake. 

The author, however, has been very painstaking, 
and the merit of what he has given us is what espe- 
cially emphasizes the want of that which he has 
omitted or slighted. 


LEGAL NOTES. 


In the case of the electric railway companies of 
Harrisburg, Pa., versus the city, in which the com- 
panies resisted the payment of taxes on cars not in 
general use, Judge McPherson has decided that the 
act of 1889 makes no exception of this kind, and holds 
that the city is authorized by its provisions to 
impose the tax of $55 on any car that has been used 
in the city during the year. 

Argument in the case of the New Britain, Conn., 
electric road was concluded in the Supreme Court on 
the 25th ult., and the decision of the court is awaited 
with interest as it involves the question of the right 
of a town to take a certain per cent. of the receipts 
of street railroads for the privileges granted. The 
matter has never been passed on in Connecticut. 

The Montreal (Can.) Gazetle states that the Supe- 
rior Court has issued an order for the winding up of 
the affairs of the St. Jean Baptiste Electric Company. 
Charles Desmarteau has been appointed provisional 
liquidator and Judge Ouimet will hear further pro- 
ceedings on the 7th of November. 

The General Electric Company has begun suit in 
Tacoma against Receivers Bird and Mitchell of the 
Tacoma Railway and Motor Company, to restrain 
them from paying interest coupons on first mortgage 
bonds of the company issued April 1, 1890. The 


Farmers’ Loan and Trust Company, Miles C. Moore, 
the Baker-Boyer National Bank of Walla Walla and 
the Pacific National Bank of Tacoma are made 
defendants. 


Married. 


On Wednesday afternoon, October 30, at Delmoni 
co’s, Mr. Joseph Wetzler, editor of the Electrical 
Engineer, and Miss Pauline, daughter of Mr. Jacob 
Gerson, were married by the Rev. Mr. Silverman. 
Mr. Wetzler and bride are at present on an extended 
tour of the various Southern resorts. 

Mr. L. J. Montgomery, secretary of Electricity 
Newspaper Company, and Miss Mary Helen Watt, 
youngest daughter of Dr. Thomas Watt, of Kintore, 
New Brunswick, Canada, were married on Thursday, 
October 31, at the residence of Mr. John Nicol, Jersey 
City, N. J. 


Personal. 


Among out-of-town visitors to the metropolis last 
week were Henry Cram of the Bernstein Company, 
Boston; B. E. Sunny of Chicago, Dr. Addison of San 
Francisco, Charles King of the Ohio Brass Company, 
‘Mansfield, O., and H. E. T. Pringle of Montreal. 

Mr. and Mrs. W. S. Key, of Boston, were guests of 
friends in Brooklyn last week, stopping off on their 
return from a Southern trip. 

Mr. Eugene McQuat has succeeded Mr. E. E. Cary 


as superintendent of the Beacon Lamp Company’s 
factory, Boston. 


GENERAL NEWS. 


What is Going on in the Electrical World. 


Park Rapids, Minn.—<An electric light plant will be 
put in here in the spring. 


Arcadia, Wis.—The Arcadia Milling Company will 
put in an electric light plant. 


Atlanta, Ind.—It is proposed to organize a local com- 
pany to light the town wlth electricity. 


Tunkhannock, Pa.—It is planned to construct an 
electric railroad from Scranton to Tunkhannock. 


Allegheny, Pa.—The new electric light plant in- 
stalled by the Western Electric Company has been com- 
pleted and the lights turned on. 


Little Valley, N. Y.—The taxpayers of the village 
have voted in favor of an issue of $7,000 bonds for the 
purpose of putting in electric lights. 


Reading, Mass.—The selectmen have decided to grant 
a franchise to the Woburn & Reading Street Railway 
Company for an electric road to Woburn. 


Preston, Minn.—An election has been held here to 
ascertain whether an electric light plant and water- 
works should be put in. The vote stood 151 in favor to 
58 against. 


Topeka, Kan.—The council has passed a resolution in- 
structing the city clerk to advertise for bids for ma- 
aes to increase the capacity of the city clectric light 
plant. 


Bloomfield, N. J work has just been begun on the 
extensions to the Sprague Electric Elevator Works in 
Bloomfield, one of which will be 125 x 100 and the other 
200 x 64. 


Tarrytown, N. Y.—A. J. McKee, of Tarrytown, has 
filed an application with the board of trustees for the 
right to construct and maintain an electric railway in 
the village. 

Cincinnati.—The Cincinnati Street Railway Company 
intends to equip its owl cars with electricity and 
run them at shorter intervals; the cars are at present 
drawn by horses. 


Peterboro, Can.—The first three-phase electric plant 
erected in Canada is being putin in the town of Tren- 
ton. It is proposed to run electric wires to Belleville, 
Can., twelve miles distant. 


Philadelphia.—At the Baldwin Locomotive Works 
three electric freight engines are being constructed, two 
of which are to be used for switching purposes and the 
other is to be placed on exhibition. 


Corunna, Mioh.—At a special election held here on 
the 24th ult. the proposition to bond the city in the 
sum of $30,000 fur waterworks and an electric light 
plant was carried by a large majority. 


Jamestown, N. Y.—The council having decided to 
furnish electricity for commercial lighting, have ac- 
cepted the estimates of the Standard Electric Company 
of Chicago for additional machinery for the city plant. 


Davenport, Ia.—The gasand light committee of coun- 
cil and the board of public works have been ordered to 
advertise for proposals for lighting the city by elec- 
tricity for a term of five years, commencing June, 1896. 


Norwalk, Conn.—The Tramway Company of Nor- 
walk, whose charter gives it the privilege of building a 
trolley line from Norwalk to New Canaan, has made a 
preliminary survey over the main road between the two 
points. 


Aberdeen, Wash.—The electric light plant has been 


leased to the firm of Benn & Green of this city for a pe- 


riod of one year with the option of two years, The 
purchasers promise to extend the lines and give an all- 
night service. 


Albany, N. Y.—The Buffalo Traction Company, whose 
incorporation papers have been filed here, intends to 
construct a surface electric railroad sixty-six miles in 
length, crossing the city and extending into various 
suburbs of Buffalo. 


Rutherford, N. J.—The borough council has revoked 
the franchise giving the Union Traction Company per- 
mission to build an electric road through this town on 
the ground that the company had not begun construction 
within six months as required. 


Winnipeg, Man.—The Neepawa Electric Light and 
Power Company, Limited, is applying fora charter of 
incorporation. The capital stock is $20,000. Director: 
J. J. McFadden, J. H. Hamilton, J. H. Dandson, J. H. 
Howden, G. A. Davidson, all of Neepawa. 


Springfield, 0.—The county commissioners have 
granted tothe Dayton, Springtield & Urbana Railway 
Company a franchise to construct an electric line over 
the National and Valley pikes from the west corporation 
line of Springfield tothe west county line near Medway. 


Lansdale, Pa.—The * Republican“ Says: There are 
rumors afloat to the effect that another electric light 
and power company is about to be formed in Lansdale, 
with a view of furnishing electric power to operate a 
trolley line from Lansdale to Doylestown and Norris- 
town.“ 


Mankato, Minn. —C. L. Alleman, manager of the 


Standard Oil Company's business here, and S. R. Snow, 


proprietor of the Saulpaugh Hotel, are considering the 
advisability of operating an electric street railway and 
lighting system here, and will ask the council for a 
franchise. 


South Haven, Mioh.—The business men and fruit 
growers of this vicinity are agitating the building of an 
electric road from Saugatuck to Benton Harbor. Many 
of the fruit growers between here and Saugatuck are 
anxious for the construction of such a road, and will 
give the right of way. 


New London, Conn.— Interest is revived in the pro- 
jected electric railway between this city and Norwich. 
and indications are favorable to the carrying out of the 
scheme. The selectmen of Waterford and Montville 
have designated a route for the railway over the high- 
ways of their respective towns. 


Shaefferstown, Pa.—Local moneyed men have sub- 
scribed nearly $145,000 for the extension of the Reading 
& Womelsdorf Electric Railway to this place. The esti- 
mated cost is $80,000, which would include the neces 
sary equipment. The line is in operation to Womels- 
dorf, fourteen miles west of Reading. 


Niagara Falls, N. Y.—W. W. Gibbs. president of the 
Electric Storage Battery Company of Philadelphia, has 
been here making investigations with a view. it is 
stated, to establishing a great factory for storage bat- 
teries in this locality. He said the prospects of the 
company locating here were very favorable. 


Wabash, Ind.—The county commissioners have 
granted the recently organized Huntington, Columbia 
City and Ligonier Electric Railway Company a fran- 
chise for the construction of its line through Hunting- 
ton County. The road is to be forty miles long and 
taps the finest summer resort region in Indiana. 


Danville, Va.—The charter of the Dan River Power 
and Manufacturing Company has been amended by ac- 
tion of the Hustings Court so as to make the limit of 
capital stock 51, 000.000. It was originally 5750, 
This company is developing the water power in Dan 
River, four miles above here. One of the first enter- 
prises to be inaugurated will be an electric plant. 


Wilkinsburg, Pa.—Sealed proposals will be received 
until the 16th inst., by James G. Stover, borough clerk, 
for the furnishing and lighting by electricity of 65 ar. 
lamps, more or less, of 2,000 c. P., on the streets of the 
borough, to be located as council may direct. Propasals 
must be accompanied by a certified check for $1,090 a. 
surety that if the proposal be accepted a contract wil, 
be entered into. 


Washington, D. C.—Among the improvements lately 
made at the Capitol was the installing of a complete 
electric lighting plant capable of furnishing illumina- 
tion for the whole building. The odors of escaping gas 
had rendered the atmosphere of the halls and chambers 
almost unbearable, and it was decided to abolish the 
deleterious illuminant and give the nation’s legislator 
better air and better light. 


Boston, Mass.—The common council has adopted an 
order looking to the presentation of a petition to the 
Legislature for the passage of an act enabling this city to 
adopt a municipal lighting system. The council wa~ 
asked for a hearing on the subject by the Boston Elec- 
tric Light Company and the Edison Electric Light 
Company, and a date fora public hearing was set for 
November 14 at 2 P. M. 


Terre Haute, Ind.—The stockholders of the propus-d 
Terre Haute & Brazil Electric Railway have elected tbe 
following board of directors: Christian Miller, James 
N. Halstead, Major Collins, Max Joseph, Frank E 
Benjamin, R. J. Smith and J. N. Hickman. The di- 
rectors elected Max Joseph president, W. H. White 
treasurerand R. J. Smith secretary. The directors or- 
dered an extra assessment called at once. 


Harrisburg, Pa.—The Harrisburg & Mechanicsburg 
Electric Railway Company, having failed to obtain œn- 
sent of all the municipalities through which the lim 
was projected prior to the recent decision of the Suprenor 
Court requiring such consent, has determined to change 
its route. The parts of the route abandoned are the er- 
tensions to Oyster's Point, Shiremanstown, Mechanics 
burg and Riverton. The line will be operated to West 
Fairview and New Cumberland. 


Fond du Lac, Wis.—The General Electric Company 
has taken its dynamos and other machinery out of tbr 
local electric light plant on an execution rendered in 
June last. It is reported that the owner of the plant. 
Elihu Colman, has closed a deal whereby the entire 
property of his company—the Fond du Lac Light. 
Power & Railway Company—has been transferred te 
other parties who will reorganize the company and put 
in the best electric machinery to be found in the market. 


Lynn, Mass.—It seems probable that the (General 
Electric Company will have to shut down its works bere 
owing to the strike of the moulders. A careful estimat 
of the number of employees of the works who hase 
been suspended because of lack of work pending th- 
settlement of the strike is placed as high as 150. and it 
may possibly reach the 200 mark. This would make the 
total number rendered idle by the strike about 30), am: 
in many departments of the works the operatives are 
working but three days a week. 


Petersburg, Va.—It is understood here that oer. 
tions will be commenced shortly on the electric mad 
connecting Manchester with Petersburg. for which J. 
Robertson, of Manchester, has obtained a franchix 
Mr. Robertson says that he intends to have motor cu 
the cars of sufficient power to carry several extra cat 
whenever it is necessary to attach them as trailern. Ia 
addition to passenger coaches provision will be made fer 
carrying freight and express. 

St. Louis.—The Laclede Power Company, St. Leas. 


has increased its capital from $75,000 to $00.0). As 
the new capital was contributed by men in the compaay 
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there will be no change in officers or directors. Presi- 
dent Henry C. Scott of the company said to a reporter 
lately: “ We have about 1,000 miles of wire, but most 
of it isin the heart of the city and we want to extend 
our lines. We will endeavor to convince manufacturers 
aud others that it would be economical for them to dis- 
pense with their steam plants and to get their power 
from our central station.” 

Danbury, Conn.—A company to be known as the In- 
ternational Electric Company has been formed here to 
control the electric railway system invented by J. M. 
Murphy and Albert F. Pierce. of this city. The follow- 
ing are the officers agreed upon: President, Samuel 
H. Rundle; vice-president, J. H. Hawkins; second vice- 
president, G. V. P. Lansing; treasurer, G. Mortimer 
Rundle; secretary, Albert F. Pierce; general superin- 
tendent, J. M. Murphy; directors: Samuel H. Rundle 
and G. Mortimer Rundle, of Danbury; J. H. Hawkins 
and G. S. Hawkins, of Steubenville, Ohio; G. V. P. 
Lansing, of Seattle, Wash.: George A. Shepard, of 
Bethel; Albert F. Pierce and J. M. Murphy, of Dan- 
bury ; W. J. Dickson, of Canada, and Alfred Adams, of 

Cleveland. 

Brooklyn, N. ¥.—Chief Engineer C. C. Martin has 
been instructed by the Bridge trustees to advertise for 
proposals for an electric system forswitching the Bridge 
cars. The bids will be opened at the regular meeting 
of the trustees on the 11th inst.—William E. Roller, of 
the electrical department at the Brooklyn Navy Yard, 
has devised an electrical arrangement for signaling at 
sea which will shortly be tested and if found practicable 
and efficient will be adopted on all the ships of the 
United States Navy. The system consists in electrically 
illuminated letters formed on a frame by an arrange- 
ment of parts calculated to facilitate their successive 
production. The keyboard is built after the fashion of 
a typewriter and can be operated from the cabin or any 
convenient part of the ship.—The common council has 
passed a new franchise to take the place of the one al- 
ready granted to the State Electric Light & Power 
Company, some of the provisions of which were either 
unconstitutional or could not be carried out by the 
company. The new grant provides fora forfeiture of 
all moneys paid into the city treasury by the company. 


Chicago.—The Suburban Electric Railway Company 
has secured a franchise from the trustees of the town of 
Riverside, thus completing the right of way of this 
company. The Suburban will connect a number of the 
small towns between Chicago and La Grange.—In view 
of the opposition of the property owners to the proposed 
overhead trolley railway in Indiana avenue, the General 
Electric Railway Company offers to maintain the under- 
ground system in operation in the avenue for one year, 
when, if satistactory, it can be purchased by the City 
Railway Company (the projector of the trolley line) at 
a figure not to exceed 819.000 per mile.—Tests of a new 
automatic electric signaling service have been made on 
a section of the Chicago and Eastern Illinois Railroad 
which appear to have been quite successful. It was 
shown that the system will give timely alarm to the en- 
gineer of a moving train when approaching a standing 
or moving car or locomotive on the sume track, and of 
an occupied grade crossing, an open switch or draw- 
bridge, or a car projecting from a side track over the 
main track. As the signal given is the ringing of a bell 
inthe cab of the lecomotive, which will continue to 
ring until stopped, the system is certain to be as effective 
in darkness as in daylight. The device is the invention 
15 B. Cornell, formerly with the Cramps in Philadel- 
phia. 


TELEPHONE AND TELEGRAPH. 


Will Not Give Franchises Away. 


The Duluth correspondent of the Minneapolis Journal 
says: “Itis not a sure thing—this trying fora telephone 
franchise in Duluth. The people have come to regard the 
giving of franchises in an unfavorable light, even when 
strong inducements are held out. Only a short time since 
the council refused to give a telephone franchise toa new 
company on the ground that they didn’t want two systems 
in conflict, as the service would be unsatisfactory to the 
public, and also because they wanted to be able to reap a 
decided advantage for the city when the present company's 
franchise expires, which date is not far distant Later the 
council refused to give the present company an extension 
although it offered some return in n financial way. When 
the franchise expires the privilege will probably be sold to 
the highest bidder.” 


Willing to Sue in Massachusetts. 


It will be remembered that some time ago the Manhattan 
Electrical Supply Company of New York published u card 
offering to pay $100 for the privilege of defending a suit on 
the Berliner patent brought by the Bell Company against 
any user of the Manhattan Company's telephones. Some 
days ago an agent of the Bell Company visited the Manhat- 
tan Company's office to inquire if the $100 reward would be 
paid in case a suit were instituted in Massachusetts. lle 
was advised that it would not, but the amount would be in- 
creased to $500 if New York be selected as the battle ground. 


Telephone Kiosks. 


The extension of the telephone booth idea is to be made 
in Copenhagen. A company of leading Danes has been 
formed toerectin all the public squares of the city tele- 
phone kiosks, which will be capacious and elegantly fitted 
np. Here, besides the telephone, the citizen will have ac 
cess to the daily papers, be able to write letters, receive 
messages, have their shoes polished and generally to make 
themselves comfortable. 


To Use Rails As Wires. 


It is proposed to connect Aberdeen and Tacoma Park, 
South Dakota, by running a telephone wire toa rail of the 
Great Northern ilroad, at Tacoma, and making a similar 
connection at the Aberdeen end of the line. The idea of 
using the railroad in lieu of wires for telephoning has 
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already been successfully tested, and the South Dakota 
farmers are expecting to derive great benefit from the new 


evir; especially in the matter of information of coming 
storms. 


Wedded by Wire. 


Miss Lydia Klutte, of Oshkosh, Wis, was married to 
Duncan Edwards, of St. Cloud, Minn., on tne 28th ult., by 
wire. The usual questions were asked of the groom, and his 
answers, made before witnesses, were returned by wire. 
The bride replied in person to the minister. After the eere- 
mony was performed, the bride took the first train for 
the home of her husband, which was her wedding trip. 


Telephones for Life-Saving Stations. 


A survey has been completed for a telephone line from 
South Atlantic to Cape May Point, N. J., connecting all the 
life-saving stations. The building of this line will connect 
by telephone all the life-saving stations on the Atlantic 
coast from south of Cape Hatteras to Maine. 


Latest Move in the Berliner Case. 


A motion to dismiss the appeal of the United States from 
the judgment of the Court of Appeals of the First Circuit 
of Massachusetts in the Berliner Telephone patent case was 
submitted in the Supreme Court of the United States last 
week by the Bell Telephone Company. No action has yet 
been taken by the court. . 


It is a Live Paper.“ 
To the Editor of ELECTRICITY. 
Sin: We like ELECTRICITY very much. 
paper. Yours truly, 
FARR TELEPHONE AND CONSTRUCTION SUPPLY COMPANY. 
Chicago, III., October 25, 1895. 


Bell May Buy a Rival. 


The Tribune of Detroit, Mich., is the authority forthe 
statement that negotiations are pending in England for the 
purchase by the Bell Telephone Company of a telephone 
receiver owned by the Brown Loud-Speuking Telephone 
Company of Detroit. 


It is a live 


Not the Western Standard.“ 


Some people have confused the Standard Telephone Com- 

mY on New York with the Standard Telephone and 
zleèetrie Company of Madison, Wis. There is no relation 
whatever between the two companies. 


Will Be Sure to Control the News. 


The cable between Havana and Santiago de Cuba, which 
is practically under the control of the Spanish Govern- 
ment, will be completed by November 10, and it is said 
will be of great value to Spain in the prosecution of the 
war in Cuba. 


— - — 


A stock company has been organized at Muncie, Ind., to 
establish an electrical call and messenger service in that 
city. Boxes will be placed in all localities where there is 
not an accessible telephone service, aud at points where 
the interests of the public can best be served. At the cen- 
tral office a corps of messenger boys, provided with bicycles 
and a delivery wagon will be kept ready to attend to all 
calls day or night. Roy Coffeen will have the manage- 
ment of the business, 


The citizens of Springtield, III., and the Central Union 
Telephone Company are having almost daily passages ut 
arms over the pole question, The company was directed to 
remove certain poles, which it refused to do. A committee 
of citizens removed the poles with axes and the com- 
pany has now instituted trespass and damage proceed ings 
against the property owners. An injunction has been 
secured restraining the company from taking further steps 
until the case can be disposed of in the Circuit Court. 

The Wisconsin Telephone Company is discovering how 
hard the people of Milwaukee can kick. Some time ago 
the company established a rule limiting the number of the 
calls of each subscriber to three n day or 1,000 a hor and 
flxing a rate of two cents for each call. An indignation 
meeting, in which the leading attorneys and business 
men of the eit; participated, was held recently to protest 
against the ‘extortionate, unreasonable and unjust | rates 
of the company. 


The Bell Telephone Company of St. Louis has decided to 
extend its system over the eastern half of St. Louis County, 
reaching Ferguson, Shrewsbury, Fenton, Old Orchard, 
Maplewood, Kirkwood and Webster Groves. The system 
will be operating within sixty days, Rates have not been 
decided upon, but will be considerably lesa than the present 
charges for suburban service. 


The exchange of the Greencastle Local Telephone Com- 
pany, Greencastle, Ind., has been attached by local parties 
who have claims against the Phu'nix Telephone Company, 
of Indianapolis. The system was built by the Phoenix 
company for the Greencastle company. but owing to some 
hitch in the proceedings the local company has vot accepted 
the plant. 


A temporary injunction has been secured by the city 
council of Sheboygan, Wis., restraining the Wisconsin 
Telephone Company from setting additional poles until the 
formality of securing a franchise has been complied with. 


The Board of Supervisors of Mason, Mich., has directed 
the Co-operative Telephone Company of that city to place 
its instruments in the city and county offices: The Bell 
instruments are to be thrown out. 


F John Goodnow, a prominent capitalist of Minneapolis, 
and a director of the Northwestern Standard Telephone 
Company, has been in Duluth, Minn., arranging to secure 
a telephone franchise. 


The Baldwin Electrical and Manufacturing Company of 
Watertown, N. X., is constructing the telephones to be used 
in the new local exchange now being erected in that place, 

The Finance Committee of the Board of Works of New- 
ark, N. J., has in preparation an ordinance granting strect 
rights to the Newark Telephone Company. 


The Board of Trade of Laramie, Wyo., is interested in the 
movement to establish a telegraph and telephone line be- 
tween Laramie and Walden Park. 

The St. Louis Star Sayings declares that the Bell telephone 
service in that city has become almost worthless, The 


233 


management laysthe blame on the Municipal Assembly 
which refuses to give the company right to construct 
underground metallic circuits. 


W.R. Simmons of Seven Springs, N. C., contemplates 
banding a telephone line to connect La Grange and Seven 
* p ngs. 


The Painesville Telephone Company, Painesville, O., is 
5 ready to receive bids for the construction of an ex- 
change. 


Teras Siftings is of the opinion that “the telephone com- 
plication just now is an example of ‘sweet Bells jangled.’”’ 


The Home Telephone Company has at last secured per- 
mission to enter Red Bud, Ill., with its lines. 


The Wisconsin Telephone Com 
to and establish an exchange in 


The Phoenix Telephone Company of Altoona, Pa., has 
been granted street rights at Tyrone, Pa. 


ny will extend its lines 
ntigo, Wis. 


E. H. Brainard is interested in forming a new telephone 
company at Springfield, IN. 


New Companies Incorporated. 


The North Creek, Newcomb and Long Lake Telephone 
Company, limited, has been incorporated to build and oper- 
ate a telephone line from North Creek, by way of Olmsted- 
ville, to Minerva, thence by mee of Aiden Lair to Newcomb 
and Long Lake, connecting North Creek, Olmstedville, 
Minerva, Aiden Lair, Newcomb and Long Lake, N. Y. The 
capital stock is $3,000, and the directors are John Anderson, 
jr., Dennis Moynehan, jr., and Edward Anderson of New- 
comb; P. Moynehan of Glens Falls; David Hunter of Taha- 
wus; John Donelly of Olmstedville, and T. D. Sullivan of 
Long Lake. 


The Troy Telegraph and Stock Company—to maintain a 
line of telegraph or telephone from Troy to New York and 
the principal cities and towns of Westchester and Kings 
Counties, and the State of New Jersey; also to Chicago 
Louisville, Lexington, and Covington, Ky.; Nashville and 
Memphis, Tenn.; New Orleans, St. Louis, Baltimore, Wash- 
ington, and Montreal. Capital stock, $2,000. Directors: 
Thomas Hogan of New York City, Peter J. Turner, Patrick 
E. Purcell, Patrick J. Delaney, and William Miller of Troy ; 
a eal Jr., of Cohoes, and Charles G. Teeling of Green 

sland. 


The Smith-Vassar Telephone Company, New York—to 
manufacture and operate a signal cal! station for telephone 
and telegraph purposes and to acquire and hold stock in 
other corporations engaged in a similar line of business. 
Capital stock, $1,000,000. The directors of the company are 
Frank 8. Pusey of Council Bluffs, Iowa; Wm. L Beardsley, 
Frederick J. inston, Joseph F. Barling, Augustus 
Hand, Charles W. Durland, and Edward Schmidt of New 
York. 


A meeting of persons interested in the Berliner Gramo- 
phone was held in Philadelphia last week for the purpose 
of forming a company to engage in the manufacture of the 
‘phones. A permanent organization was effected by the 
election of the following officers: Thomas S. Parvin, presi- 
dent; W. C. Jones, vice-president and general manager; 
Max Biernbaum, secretary, and W. J. Armstrong, treasurer. 
The organization will be known as the Berliner Gramo- 
phone Company. 

The articles of association of the Bridgeport Mutual Tele- 
phone Company have been filed at Bri geport, Conn. The 
officers of the new company are Frederick W. Tracy, presi- 
dent, and William E. Bowers, secretary. The company 
proposes to establish a local telephone service. Member- 
ship will cost $100 and the expenses will be divided pro rata 
among the members. For communication with the outside 
world, special toll rates will be cha rged. 


The Beaver Hill Telephone Company of Beaver Hill, N. 
.- to connect Rockland Station and Lewbeach in Sullivan 
County, and to connect such line with points in Sullivan, 
Ulster and Delaware counties, New York. papel $1,500. 
Directors: Jefferson Campbell of Roscoe, J. W. Johnston 
of Rockland, Jay Davidson of Beaver Hill, and others. 

The Home Telephone Company, Richmond, Va. Capital 
stock, £200,000. Incorporators: J. N. Cullingworth, J. D. 
Patton, S. W. Travers and others. James Russell, Balti- 
more, Md., is president of the company. 


The Willamette Valley Telephone Company, Portland, 
Ore. Capital stock, $5,000. Incorporators: John Bradley,. 
Alexander Smeek and John W. Shafford. 


The Norfolk Mutual Telephone Company has been organ - 
ized at Norfolk, Conn., as a corporation without capital. 
George M. Coy, of Milford, is secretary. 


The People’s Telephone and Telegraph Company of South 
Dakota, with headquarters at Hot Springs, has been organ- 
ized with a capital stock of $50,000. 

The Oconto Telephone Company, Oconto, Wis. 


stock, 67.500. Incorporators: Judge D. G. 
W. Stoelting and A. H. Lukenbach. 


Capital 
Claason, Dr. C. 


BUSINESS HINTS. 


Public Buildings, Theaters, Residences, &c., Proposed 
or in Course af Construction. 


[The folowing summary is prepared weekly for ELEC- 
TRICITY for the information of advertisers and readers who 
are dealers in apparatus and articles required in the elec- 
trical equipment of public and private buildings. ] 


Brooklyn, N. ¥Y.—Walter Silsby, restaurateur, 460 Fulton 
st., has leased the entire corner, Fulton street and Hanover 
Place, which will be at once rebuilt and thoroughly fur- 
nished for restaurant purposes. August Woodbury haa 
prepared for Mrs. Emily A. Patterson, 191 Franklin ave., 
plans fora five story brick improved apartment house, to 
be erected at the southeast corner of Harrison ave. and 
Cooper st . E. Johnson & Co. has prepared for Moller Bros. 
& Co., South Mth st, plans for two four story stone front 
houses that it is proposed to crect on South 9th st. 


Buffalo, N. Y.— Architect W. H. Archer has prepared plans 
for a store and apartincnt building to be erected at 397 
Woodlawn ave....James W. Chase will erect a four story 
brick block for stores and flats corner Grant and Ferguson 
sts., to cost $50,000. 


Detroit, Mich.—Gilbert Wilkes, the consulting electrical 
engineer, has advised the Board of Education that it will 
be more economical to have a separate lighting plant for 
the new high school building than to light the building 
from the city’s lighting plant. 


— — 
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b oylentown, Pa.— Architects Baker & Nallert, of Phila- MOONLIGHT SCHEDULE FOR THE UNITED When a fuse blows, all that is necessary to do is loosen the 


delphia, are now engaged in drawing plans for a handsome thumb screws, pull through more wire and clamp it 
pee ue which the First National Bank ot Doylestown STATES. No . a 8 nese found and no time lost. Each 
in erecting. — rpvol will ho eet of No. 21 copper wire, enough for KD 
Kansas City, Mo.—The Karnival Krewe committee on (Issued by the Washington Carbon Company.) pena a fuses. When the wire is used up the empy 
lighting propose to expend $15,000 for lighting the itd dur- sped can be taken out and a full one put in without lou of 
ing the carnival week; the committee on strect illumina- 8 i , 
tton consists of John Sullivan, W. W. Cowan and George P. NOVEMBER, 1896. Š A . bs ie 5 eel de e 
Gloss. ; ; 9 5 S l n 
f the superintendent and then adhered to. This method wi 
5 N. . „ 795 5 DATE. LIGHT. . | DATE. | EXTING. save burn-outs, time and money. It is not afeto 3 
n, have purchased the ! rm 2 OOA | S| — motormen or conductors to select their own fuse wi 
Bartlett, of Buffalo, and will at once convert the stracture 1 3.30 A. M. | 1 5.30 A. M. since the temptation is great to put in a large one and ak 
into a first-class hotel with all modern improvements. 2 No light. 2 No light. themselves the trouble of frequent renewals. 
Miami, Fla.—It is rumored that H. M. Flagler will erect 55 1 3 The value of this improved fuse box can be hetter 
here a 1,500 room hotel. ' y appreciated by street railway managers by orderi 
5 | 5.20 r. M. 5 40 P. m. Card C -for 5 
New Britain, Coun.—A movement is likely to be started 6 5.20 8 cs ii from fur Card Company for trial: The price complete is 
soon by a number of our prominent citizens towards the 7 5.20 7 9.50 Very 10W. 
erection of a new city and town building. 8 5.20 8 11.10 “ 
New York City.—Edward Kilpatrick, 50 West 67th st., 10 5 0 | 1 ELECTRICAL PATENT RECORD. 
will erect a ten story hotel at 9ith st. and Central Park 11 i 5239 Ot 12 10 — 
West, to cost $175,000; Architect Frederick Jacobson. 12 3.10 13 2.50 LETTERS PATENT ISSUED OCTOBER 29, 1895. 
Walker & Lawson have purchased a plot of about four 13 i 5.10 14 400 
lots on southeast corner of Riverside Drive and Sith st., 14 i 5.10 | 15 5.0 “ : 8 
aen T purpose „ nig class oe cline enon. ws 15 | 5.10 16 6.00 ELECTRIC RAILWAYS AND APPLIANCES. 
ichard S. rnes, o ashington, Conn, wi uild a : 12 - a ; , 
five story brick dwelling north side of 75th st., east of 2 3 n 8 A 518,701. Trolle N J. Feldt, Peoria, 1). 
Riverside Drive, to cost $60,000 ... Frederick Brandt, 338 East 18 Rae ue * 45 300 i FN ef 2 Aso to Arthur Hoklas, same plac. 
Sith st., willerect 2 five story flats south side of 105th st., 19 8.10 20 900 i 548.786. U 140 und Electric Railway. Henre R N; 
west of Park ave.; Architect John Brandt Andrew J 20 PO i 3 383 Piah pr. derek 11 Ti, a PENZ enry R Nichola 
Kerwin & Son, 116 West sath 5 build 2 five story nat, or. o Fa ai 25 Raat ws o iladelphia, Pa. Filed 
on north side of 99th st., east of Amsterdam ave.; Archi- ; 5 ; . 5 i ’ 5. i . . ; 
tects A. B. en & Son, 1031 Madison ave.... Architects 1925 h | 23 310 T PESHA a cone Slee’ Salley Michael F 
Schnetder & Herter, 18 Bible House, have prepared plans 24 | 0.20 “ 24 10 t PA 204 1 110 31 : ay ads 5 ov. 27, 11. 
for asix story store and flat to be erected at southwest 5 11.00 “ 5O | 610 “ da a e oe ey. ame M. Kennedy, 
corner of Alien and Rivington sts ... Abraham and Harris 28 11.20 . . 5 | 6.10 . R UTE, erage o e ourths to Thomas 
Cohen, 232 Henry st., will erect a five story store and flat A ] —ꝗ—K—ᷣ za 1 4 Eo o nA on, ame p ace, and William F. Gable ari 
at 138 East B way .. James Livingston has purchased 28 12.20 a.m 27 6.10 © 549 091 “rT 110 5 b POUR TA Filed May 31, 1895. 
four lots, 420-426 West 20th st., and will improve the prop- 29 1.20 a 28 6.10 8 101 Pe” 53 oe Jacob Hess, Scran- 
erty at once by the erection of 3 five story flats. 30 | 320 . | 20 ae E on, Pa. Filed May 13, : 
Peoria, 111.—The State Board of Commissioners have de- | PEUEUT EIG LIGHTS AND APPLIANCES. 
cided to locate the Asylum for the Incurable Insane altkttktt -- -——- — — — — 48,682. Electric-Arec Lamp. Malone Wheless, Washington, 
Peoria; the asylum will be the largest of the State institu- D.C. Filed May 2, 1895. 
tions and will accommodate 5,000 people; the estimated 548,683. Electric-Arc Lamp. Malone Wheless, Washington, 
cont lu $ 000,000; work will be begun on the new buildings Card's Improved Fuse Box for Street Railways. sia DS 1 8, e tl Holder. Ed 
inter. „899. us e Incandeascent-Lam older. ni 
' Di as ee In street railway service the fuse box is a necessary part Wade, Lawrence, Mass. Filed April 1, 1885. 
Phitadetphia, Pa.—Chester H. Kirk is preparing plans for of each car equipment and should receive the careful 39,074. Electrie-Are Lamp. Regina Niewerth and Her 
a handsome residence to be erected for Wm. F. Harrity on attention of every street railway company. The success of mann Niewerth, Berlin, Germany, assignors to Nie 
lot recently purchased by him at Overbrook ; bids will soon any system depends largely on the completeness of minor werth & Co., same place. Filed April 25, 1895. 
be asked for. ports ana the ee with which they perform their 59,075. 5 Lamp. Regina Niewerth and Her 
5 x _ : A share o e work. mann Niewerth, Berlin, Germany, assignors to Nie 
5 Rice m ste ee b 2 V t The accompanying cuts show Card’s Improved Fuse Box werth & Co., same place. Filed A AT 30, 1888. 
peiie the Spring House, which is to be rendy for occu: (een ans, railways, manufactured by the Card ident 319083., Electrie de Tmp., . Cree. Piet B 
about January Ist. *, ell, ©. g. Is es box withou C., assignor to war . Creecy. March 4. 
pency metal case and is well adapted for use on cars when placed 1895. 


DYNAMO ELECTRIC MACHINERY, ETC. 


548,644. Dynamo-Electric Machine. Norman Whichelle 
Chicago, III. Filed July 18, 1895. 
348,709. Polyphase Alternating- Current Motor. Fred 8. 
Hunting, Fort Wayne, Ind. Filed March 14, I. 
548,789. Distribution System for Alternating Currents 
Alva L. Searles, Brooklyn, N. Y. Filed April A 1%, 

518,820. Device for Regulating Current Admitted to Elec 
tric Motors. Frank E. Herdman, Winnetka, Ill. Filed 
March 22, 1895. 

518,30. Automatically Controiling Electric Motors. Frank 
E. Herdman, Winnetka, III Filed June 2, 1835. 
348,90. Turbine Electric Generator. Charles E. Sargent. 

Chicago, IN. Filed Sept. 19, 1891. 
519.051. Indirect Control of Motors. Gano S. Dunn, New 


INCORPORATIONS. 


The Clear Lake Electric Power Company, Lakeport, 
Cat.—to construct and operate irrigation works, construct 
electric power producing works and manufacture 
electricity. Capital stock, $2,000,000. Promoters: E. P. 
Clendenin, D. C. Rumsey, Lakeport; J. K. Fraser, Kel- 
seyville, Cal.; C. E. Moore, San Francisco; Richard Wylie, 
Napa, Cal. 


The Key West Electric Light and Power Company, 
Key West, Fla. —to operate and maintain electric lights and 
power for public use, Capital stock, $25,000. Promoters : 
Chas. Curry, M. L. Kellings, M. W. Curry, Jos. Y. Porter, York, N. Y., assignor to the Crocker-Wheeler Electric 
Key West. Company, of New Jersey. Filed Aug. 12, 18%. 


The par ang 5 Electric Street 1 Com- TELEPHONE AND TELEGRAPH APPARATUS. 
Any, rrie, Ont. taan.—to construct and operate an 
electric railway m Barrie and suburbs. Promoters: J. II. 515.623. „ and Mamon 7 Making anie pale 
McKeggie, J. Vair, G. Reedy, S. J. Sanford and J. Dickin Berliner, Washington, D. C. Filed March 18, 188. 
son. all of Barrie. 518,729. Telautograph. George S. Tiffany, Highland Park. 
: III., assignor to the Gray National Telantograph Uom- 
The Monroe City Electric Light Company, Monroe, Mo. pany, Richmond, Va. Filed March 16, IRH. Renewed 


Capital stock, $10,000. Promoters: Wm. Wood, E. P. April 23, 1895. 
Nelson and W. T. Ragland. 543,748. Microphone. Lars M. Ericsson, Stockholm. Swe 


LA ‘ den. Filed July 6, 1895. 
The Logan County Electric Light Company, nt Linvoln, 


q 518.87. Telephone-Switeh. John E. Thomas, Cleveland 
Ind. Capital stock, $10,000. Incorpornators: John W. Lut? Ohio, assignor to the Union Electric Company, same 
Charles C. Reed, John St. Cerny, T. A. Reynolds, Adui. 


r place. Filed April 17, 1895. 
Denger, D. H. Harts, R. II. Gains and John A. Lutz. 


548,939. Telegraph- Instrument. Orville A. Dickinson, Ar 
F f ; : a N. V. Filed July 13, 1895. 

The Schuytkill Traction Company has filed its charter at verne, N. y I. ; . y 
Doylestown, Pa. The company proposes to build and e Pe i . Albert A. Blow, Denver. Colo 
operate trolley roads in that part of Pennsylvania, and in DE er eh ane 
wonna States ie waters of 1 drain gts the 1 BATTERIES. 
ware and Schuylkill rivers. Capital stock, $50,000. Incor- ag ; ’ ; ; 

orators: Win. Jenks Fell, Francis Fennimore, Marshall S. 548,730. Dry Battery. John T. Todd, Tuscola, IIl. Filed 


: Feh. 6, 1495. , 
ayneh, Robert C. Fulton and Samuel Hamilton. 349,023. Secondary-Battery Plate and Method of Preparing 
The Essington and Chester Railroad Company—to build 


It. John J. Rooney, Brooklyn, N. X. Filed Apr. 1. 1885 
an electrio line from Essington to Chester, Pa., A distance of 59,079. Secondary-Battery Grid and Plate and Method 2 
four miles. Capital stock, $50,000. Directors: William Preparing Grids. John J. Rooney, Brooklyn, N y 
Simpson, Jr., Joseph B. Townsend, Jr., Overbrook, Pa.; Filed July 22, 1895. 

Charles C. Townsend, Philadelphia; William H. Badger, MISCELLANEOUS 

Jr., Wayne, Penn. e 


; 548,659. Insulator-Pin. Charles W. Stephens, Camden, N.J 
The Hafemeister Electric and Machine Company, Cleve- Filed Feb. 9, 1895. 
land, O. Capital stock, $5,000. 


548,700. Electrical Recording Apparatus. Albert © Cr 
2 2 2 ore f over N . tile 4 ili 5. 
The Hollister Company, Hollister, Cal.— to furnish water 518 3 ss 1 55 pith * e S pE . C Crehore 
for domestic use, irrigation and power, and to generate ‘Hanover. N. H. Filed May 25. 1895. 
3 1 and Nae alg RE $100,000. a 518.743 Non-Condueting Covering and Process of Co 
moters: T. S. Hawkins, N. C. Briggs, Johu T. Lowe, E. A. b ö 
Crepin, A. S. Jones, Hollister. S 


structing Same. Philip Carey, Cincinnati, Ohio, Pile 
Mirch 1, 1894. 

518.7. Electric Switch. John C. Cassidy, East Orang 
N.J. Filed July 19, 18%, 

518,755. Electrice Meter. Ralph ©. Hood, Danvers, Mas 
Filed March 9, 1895. - 

518.777. Electrode for Applying Electric Currents. Edwi 


The Akron and Cuyahoga Falls Rapid Transit Company 
has increased its capital stock from $300,000 to $600,000. 


The Philadelphia Electric Storage Renting Company, 
with a capital stock of $300,000, of which $1,000 has been 


paid in, has filed articles of incorporation with the F. Davis, West Caton, assignor of one-half to Quios 

County Clerk at Camden, N.J. W. Wellington, Corning, N. Y. Filed June 10, . 
The Buffalo Traction Company, Buffalo, N. ¥.—to con 348,819. Electric Switch. Hiram Ross, Providenes, K 

| s F N 3 Filed Jnly 17, 18%. 
struct a street surface railroad sixty-six miles long, in, FIG. 3 548 ae Dbe Al) 3 Harry P. Davis, Pittsburg, P» 
through and 8 points in the neighborhood of Buffalo. under th torii T ther protected plas tis made A N ignor to the Westinghouse Electric and Manulse 
* 2 N ` ' . Irt { ~é bt o 111806 if (E) if rate 14 prt U | — LiM 18818 i) * > 1 
Herbet P Birsel! of Buffalo . Tom i Ae i C cK Jat i 1 ‘ Tal ere meant thie connecthhy wires * 518.904 A utomatic Time Cut-Out. Francis R Padt. i ! 
TRN ° 2 ? 3 3 * eve- one end t Sti apoo on which is wound a length of cago, Tl Filed Sept. 24, 1891. 
land. . Ladenburg, John K. Page and Louis hier’ wire peldot. The Wire Nane froin the kpi 51X,024. Electric Train-Signal. Myron W. Parrish, Demos 
Kahn, of: ort. ur 1 pin ieee on the binding block, through a Mich., assignor of three-tenths to Stephen K. ante 


nother clamp om the J. H. Carstens, and Frederick T. Sibley, same piso 
151 g Filed Dee. 24, 1891. f 
W9. Safety and Limit Switch for Electrie Meters 6 


The Marysville Electric Light and Water Company, 
Marysville, Mont.—to manufacture and generate electri- 


city and deal in same, etc. Capital stock, $0.00. Promo- ows the slate box in a metalcase, for use on the outsid 518.9 > — — 
ters: Geo. Berg, Chas. C. Wenstrom, John Edgerton. i | a aes t nd the box has a project F. Card, Mansfield, Ohio. Filed Aug. 21, 15%. | y 
the tol ' i water and snow proof A foldi 448,952. Electric Brake. Frank E. Case, Schenectady, X i 
The Smith-Vassar Telephone Company, New York City pici f asbesti eln K lie Pe ont the sides. ove assignor to the General Electric Company, of New 1 
—to make and sell electrical devices, ete. Capital stock, the fusi ulat iy she the box with the Filed June 29, 1894. 
$1,000,000. Promoters: W. L. Beardsley, F. T. Winston, front open, ex use. Thre on the outsict 18.068. Automatic Circuit Breaker Alarm. John H. N 
J. T. Darling, A. N. Hand, New York City. of thi i i cithe i vine, Johnstown, Pa. Filed Nov. 18, 1894. 
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EDITORIAL NOTES. 


Promoters At the first annual meeting of the 

or Ohio Electric Light Association there 

Pirates? was considerable informal discussion 

of one of the evil features of the policy which has 

heen practised hy some of the leading electrical man- 

ufacturing companies since the early eighties. The 
following resolutions passed : 


Whereas, Certain manufacturers of electrical apparatus 
have in the past, and are at this time, attempting to secure 
franchises for the installation of electric lighting plants in 
certain cities of this State; and 

Whereas, These franchises are not sought for the purpose 
of making a legitimate investment, inasmuch as the de- 
mand for electric service in these towns is not sufficient to 
support an additional company, but is rather for the pur- 
pose of compelling the existing companies to become cus- 
tomers of these manufacturing companies: 

Resolved, That this association now puts itself on record 
as condemning such business methods as being neither 
more nor less than black mail, and that such methods justify 
the association in requesting each of its members to refuse 
to purchase of such companies any apparatus whatsoever 
if they thus continue their piratical attacks upon the in- 
vested capital which this association represents. 


ELECTRICITY has been perhaps the only paper in 
the field with courage enough to handle the manu- 
facturers who have been guilty of this species of 
blackmail without gloves. Its application has been 
the direct cause of an endless amount of trouble, of 
the loss of large amounts of honestly invested capital, 
the enrichment of a few of the pirates and the dis- 


- crediting of this class of investments. 


The Ohio association has done well to face the 
problem so early in its life, and we trust the Na- 
tional Electric Light Association at the next annual 
meeting may take even a more radical position. It 
should have done so long ago. 

The kind of business morality which has heen ex- 
emplified in the application of this method of black- 
mail is well illustrated by the following, which ap- 
peared in ELECTRICITY of January 2: 


At the time of the G. E. consolidation the Denver 
Consolidated Company was buying everything from 
the G. E. Company, its purchases amounting to sev- 
eral thousand dollars monthly. The company was 
prosperous and had declined several overtures to mix 
itself up in financial deals with the Eastern people. 
Soon after coming to New York, Mr. Coffin called one 
of his agents into his private office and said to him : 


“ You are pretty well acquainted at Denver, and we want 
some special work done there. You remember a few years 
ago we decided to start a small opposition company there, 
and they finally bought us ovt. We made a handsome 
profit. Now the Denver Consolidated Company has a cap 
ital of $1,000,000 and we must have some of it; it is good 
stock and pays 10 per cent. annually. We think you ought 
to goto your friends there and organize a new company. 
The Consolidated people would probably prefer not to be 
hostile to us and might give us about £250,000 of that stock. 
You see, I know all of Mr. Rawlins's (president of the Den- 
ver Company) financial friends in the East, and might have 
some influence on them in future deals of his if he chose to 


be unreasonable. Now, you go out to Denver and scorch 
them at that end and I will burn them up at this end.” 


: X% & * 
Why Not The complaint is commonly 
Standard Prices? heard that there exists no 
standard of prices or discounts for the staple articles 
of the electrical supply trade. The complaint is 
well founded, as every well-posted buyer and dealer 
knows. Just why the electrical supply trade has 
been so Jong conducted upon the principle of busi- 
ness at any price ” is not susceptible of explanation, 
but certain it is that the continuance of variable and 
various prices and discounts has not added to the 
volume of trade; it has not increased profits, nor has 
it tended to inspire mutual confidence between 
buyer and seller. 

The electrical supply business is no longer an 
infant industry.“ lt is no longer in the hands of 
people who know comparatively little about i. 
differing in this respect from a period in its history 
which is not so remote as to have been entirely for- 
gotten. Nearly or quite all of the goods which now 
go to make up the stock of a well-equipped establish- 
ment have practically become standardized. A 3-inch 
bell, made by reliable manufacturers, is much the 
same everywhere. So also are insulated wires, bat- 
tery cells, lamp sockets and a hundred other articles 
constantly required by electrical contractors; but the 
prices differ as widely as do the temperaments of the 
individual dealers. A may sell a 3-inch bell for 30 
cents, B for 28 and D for 27. D may sell other 
articles at higher prices than A or B, and B may have 
some goods for which he may ask higher prices than 
A. And so on ad infinitum. 

There is just as much need for standard prices and 
standard discounts in the electrical supply trade as 
there is in the hardware or any other established 
trade. A building contractor knows to a certainty 
that he can buy nails as cheaply from Jones & Com- 
pany as he can from Smith & Company, but an elec- 
trical contractor is confronted with a multiplicity of 
prices and discounts on all the various articles he 
needs to complete a contract. Being the largest 
buyers, contractors naturally feel the need of standard 
prices the most. Oftentimes it happens that a con- 
tractor is perplexed to know why his bid on a con- 
tract exceeds that of a competitor. He has secured 
from his supply dealer what he believes, or has reason 
to believe, are the lowest prices. He has figured on 
the usual per cent of profit. His competitor, paying 
the same for labor. figures the same way and obtains 
the contract because he had secured lower prices on 
perhaps one class of goods used in the work. It is 
not inthis particular that the contractors have suf- 
fered the most. It has heen, and stillis, the practice 
of some dealers to sell goods in dozen lots to amateur 
electricians and small contractors at almost as low 
prices as they do to the buyers of hundred o 
thousand lots. N 
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Happily this rule of business is becoming obsolete, 
but there are many of the reputable contracting 
houses in the smaller cities and larger towns which 
have suffered the loss of much trade on account of it. 
More than that, the whole electrical industry has 
suffered. An amateur with perhaps a $25.00 stock 
of goods, and who estimates his profit on a contract 
upon the basis of obtaining fair wages for the time 
occupied with the work, has always been able to 
underbid all competitors, unless they are of his own 
class. In all such cases the customer sooner or later 
discovers that he has secured just what he paid for, 
and no more. He finds that cheap electrical appa- 
ratus, installed by a cheap contractor, operates for a 
time, then does not. He becomes disgusted with 
the much vaunted superiority and reliability of elec- 
trical appliances and throws out the bargain-counter 
material. A neighbor hears of it and postpones, if 
not abandons, the purchase of a contemplated instal- 
lation. As a consequence the dealer and contractor 
both lose, but the responsibility rests with the 
dealer who sells to large and small buyers at the 
same price. 

The supply dealers have long felt the need of an 
agreement as to prices and discounts, but no system- 
atic effort has ever been made to bring it about. 
The movement inaugurated in Philadelphia some 
time ago, looking to the formation of a local associa- 
tion, may, and it is hoped it will, lead to good 
results. 7 

The leading dealers in New York have already had 
several informal meetings at which the question has 
been discussed. Thus far no definite action has 
been taken in either city, but the indications are 
favorable toa mutual understanding and agreement 
upon the all-important matter of prices, and possibly 
the organization of associations on the lines of those of 
kindred commercial bodies. The sooner it is brought 
about the better it will be forthe whole industry. 


& K * 
John Jacob Astor Mrs. Bloomfield Moore, 
and scientist, physicist, Keslyist, 


The Spiro-Vortex. magazine writer and pam- 
phleteer, is reported to have sold to John Jacob Astor 
all her right, title and interest in the Keely motor, 
the Keely Motor Company and the inventions of 
John W. Keely, whose alleged discoveries in physics 
now threaten, it is said, to more nearly eclipse the 
achievements of electricity than ever before. Mr. 
Astor neither affirms nor denies the truthfulness of 
the report. It is well known that he is interested in 
scientific pursuits, and it is also known that he was 
but recently a visitor to Keely’s laboratory. It was 
upon the occasion of this visit, no doubt, that Mr. 
Astor was convinced Keely ‘‘ has grasped the greatest 
hidden secret—the power of the will—and now offers 
the key of the door that leads from the realm of mat- 
ter tothe realm of mind to all who are ready to pur- 
sue their researches in the new fields. Probably at 
the same time it was made plain to him that Keely’s 
latest discovery that of the spiro-vortex action of 
currents of force—is so overwhelming in its sim- 
plicity of demonstration that it needs but to be 
witnessed to convince physicists that vibratory 
physics will place science on an height never before 
attained.’’ 

Some time ago Keely made the rather frank admis- 
sion that the force he discovered twenty-two years 
ago, and the inventions connected with it, are ‘‘prac- 
tically valueless,” because he ‘‘was unable to 
harness or control the force for commercial purposes 
by any of the devices constructed for its use.” This 
does not signify that Keely is either disheartened or 
dismayed, but merely prefaces his plan ‘for the 
organization of an entirely new company, capitalized 
in such a manner as to enable me to proscute experi- 
ments for the further applications of the new force to 
my heart’s content.“ Part of the capital of the new 
company is to be set aside for the cancellation of the 
‘‘ speculative obligations“ incurred by Keely when 
he was yet groping after light.“ Another portion 
isto be used as working capital, and the balance, the 


inventor modestly announces, he ‘‘ will retain for 
my own use.”’ 

With the working capital of the new company, the 
inventor asserts, he will be able to produce a thor- 
oughly practical commercial engine’’ for the use of 
his newly discovered force on all railroads. To the 
New York Herald, which publication divides with 
the New Science Review the honors if not emolu- 
ments of press agent for the Keely Mo‘or Com- 
pany, we are indebted for the following graphic de- 
scription of the successor of the locomotive and street 
car motor : 

The most wonderful use to be made of this new 
force is in the push engine, or machine intended to 
propel street cars or vehicles of any kind on earth or 
in water. This is described as being a cylinder, 
1% x 8inches approximately, boxed up in portable 
form. This box is to be fastened to the front plat- 
form of the vehicle, and, without any gearing or wire 
connection or connection of any kind between the 
box and the wheels, the energy generated in the box 
is to turn the wheels and push the vehicle along. 
Some time next year it is expected that the people 
will be able to get light, heat and power in their 
homes and factories at trifling cost. 

In such a company, organized for such a purpose, 
and capitalized after the manner proposed by Keely, 
John Jacob Astor will be a useful man to have as 
director. So also would Rothschild, or even Barney 
Barnato. 

The electrical, scientific and commercial worlds 
await the confirmation of the above rumor with 
scarcely less interest than they await the appearance 
of the spiro-vortex ‘‘ push engine, or the cylinder, 
18 x 8 inches approximately, boxed up in portable 
korm.“ 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


— 


THE EIGHTH DUKE OF MARLBOROUGH. 


Important Services Rendered in Behalf of the Eleo- 
trical Trades. 

The marriage of the ninth Duke of Marlborough to 
Miss Vanderbilt recalls the services rendered by his 
father in behalf of various lines of electrical devel- 
opment in England. 

When his magnificent ancestral estate of Blen- 
heim had become impoverished, and his banking 
account seriously depleted, he resolved to visit the 
United States in quest of knowledge, and inci- 
dentally a rich wife tooif one could be found. The 
Duke was successful in every respect and married the 
millionaire widow, Mrs. Hamersley. 

He was particularly impressed with the marvelous 
achievements of our electrical inventors, and studied 
closely what was being done in that particular de- 
partment of our American business life. On his 
return to England he applied well and usefully the 
knowledge thus gained. 

Before stating just how he availed himself of his 
American experience and knowledge, it will be well 
to enumerate a few facts that may be of interest to 
our realers because of their bearing on electrical 
development throughout Great Britain. 

In 1880 Edison’s announcements created a great 
scare throughout England as wellas elsewhere. The 


gas industry was very prosperous, gas stocks were, 


regarded as among the safest and most profi table of 
securities. Many members of the English Parlia- 
ment—both Lords and Commoners—held large blocks 
of gas stock which were paying good dividends. 
Edisoh’s startling claims portended ruin, and the 
‘‘deadly electric fluid’? must be switched off or 
grounded. If it found favor with the English people, 
down would tumble the values of gas stocks and sub- 
stantial dividends would become things of the past. 
Such a condition of things could not be tolerated, 
and soon every attempt at introducing eleetrie light- 
ing into England on a commercial scale was so 
harassed and threatened by absurd and unreasonable 
conditions, so many obstructive enactments became 
law for the benefit of gas stock holders, that in time 


the promoters of electrical enterprises became Weatp 
of opposition and practically abandoned the bus. 
ness. 

Thus matters remained for something like tet 
years, very little progress being made in the adop 
tion of electricity for either lighting or power par 
poses. No sooner had the late Duke returned from 
America than he took his seat in the House of Lords. 
He had now ample means at his command and a fund 
of practical knowledge and experience to aid him ir 
wisely investing his newly acquired wealth. He 
talked about the marvelous achievements of electrical 
science in the United States, and won the attention d 
wealthy friends and acquaintances. He set forth the 
advantages of electrical illumination for London and 
the provincial towns and cities of England He 
became an active promoter of an electric light œm- 
pany. His enthusiasm became contagious. English- 
men were convinced that they were behind the time: 
As the Board of Trade began to be again and again 
appealed to for what we in America call franchise or 
charters, by newly organized companies desirons ¢ 
going into the electrical business, that exalted ani 
conservative body found that it was imperative that 
they should grant concessions; and they did. th 
speedy result being that the gas companies no longer 
enjoyed monopolies, and such an impetus was theretz 
given to electrical development that it has even tp 
to the present time lost none of its momentum. 

Honor to whom honor is due“ is a trite saying, set 
the writer cannot but think that the electrical frater- 
nity in England, as well as many others over there «ho 
are interested in the advantages and benefits accruing 
from the increasing use of electricity, will willing!s 
concede the full meed of praise and credit due th 
memory of one who, though a blue-blooded Engli 
aristocrat, did much in his latter years for the œr- 
mercial supremacy of his native land. 

If the youthful scion of the noble hove « 
Churchill, who is about to return to the magnificen 
palace of Blenheim. makes as good use ol his wife: 
substantial dowry as did his late father, then we a 
Americans shall have slight cause for criticism ct 
complaint. 

X NK * 


The Burton Smelting Process. 


(From the Pacific Electrician.) 


Mr. George D. Burton, who recently astonished the ict 
mining men on this coast by performing some varisus- 
of the electrical forge experiments, and who formed a oz 
pany here, is now in the East organizing corporations ng 
and left. 

Like the tin-type man, he will finish your corporate: 
while you wait. 

Recently he got his picture published in the Heri E 
gineer, With an article telling of his wonderful discoter 

An engineer who looked into Mr. Burton's claims 4 
he was in San Francisco reported to us that he had t- 
patents of any value, and that any attempt to operate his 
electric forge for smelting on a large scale would be Nu 


k N * 
Electric Land Man Redivivus. 


The Elmira Advertiser says that a company W 
been organized which may establish a factory 5 
that place to manufacture a new electric bierek 
and carriage lamp which “is a decided novelty. * 
the following description certainly shows : 

“The new lamp is composed of a secret compose 
which is similar to asbestos, and is pressed out it! 
hydraulic press with a force of about 200 tons. lt 
indestructible and cannot break. A small inat 
descent lamp is placed in the reflector and is àt 
nected with two zincs and a small cell battery in dr 
interior of the lamp. The battery is chargel ©? 
the contents of a small box of sand which is cht 
cally prepared and is dissolved in water. The lars 
is then ready for use. No switches or other mala: 
ism is used on the lamp, the light being shut af 
simply inverting the lamp, which carries the ehe: 
cal solution away from the zincs in the battery. 

“The lamp has proved a decided succes 2:1. 
burn about four hours continuously without der- 
ing. The light is very strong and white, and Sm. 
objects are readily distinguished fifty feet abea! 
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the dark. The chemical sand can be obtained at a 
wholesale rate of about one and one-half cents per 
box, which makes the cost for operating it nominal.“ 
& N * 
The Dead Game Sport. 


(From the Pacific Electrician). 


The Electrical Engineer, under the heading Engineers as 
International Yachtsinen,” states that Mr. C. J. Field. the 
electrical engineer, is the owner of the Ethelwynn,” the 
yacht that won the recent international race for half raters. 
Mr. Field is also the man who got frightened at the waves 
and threw up the race, as well as his dinner. He is hardly 
a person to take very much pride in. 

& N * 
The Svengali Buncophone Company. 


At the last monthly meeting of the Board of Direc- 
tors of the Svengali Buncophone Company, A. F. 
Akir, secretary and treasurer, n the follow- 
ing statement : 


Number State companies organized............. 48 
Capital stock of same.. és epee $40,000,000 
Number State subseonipanies organized e 480 
Capital stock of same.. ; Eae, $960,000,000 
Number Telephone rights sold. e 998,789 


Number Telephones installed (in exhibition 
room, general officeaaass s.. 2 


It was voted to increase the stock bonus to local 
organizers to $250,000 each, and to increase the com- 
mission for sale of rights to 90 per cent., to be paid 
in stock. 

The name of Barney Barnato was added to the 
directorate of the parent company. The secretary 
was directed to notify this gentleman of his election 
and to request him to name a good man to sell tele- 
phone rights in the Kaffir country. 

x „K * 

THE Ny e who was frescoed with stale eggs at Pat- 
erson, N. J., a few nights ago, was not the Allen T. 
Nye of Standard Telephone fame. 


„& K * 


THE letter printed below was referred to in 
ELECTRICITY last week. The circular mentioned is 
the one which has become familiar, designed to 
awaken enthusiasm among ‘‘ the boys who are in the 
real pot,” and providing for the greasing of Common 
Councils: 

ALBANY, N. Y., Oct. 25. 1895. 
EDITOR ELECTRICAL DEP’T N. Y. HERALD, 
New York City. 

DEAR SIR: To correct statements made by Mr. 
Clarkson as stated in clipping from Herald of Monday 
last, I send you herewith circular which came direct 
from the Standard Telephone Company’s office on 
July 27th last. No paper can expose the inside 
work of this promotion company as well as the 
Herald, and it should be done to prevent innocent 
parties being placed in false colors to the public. 
Ask them what telephone patents they own or con- 
trol. I am told the Phenix Interior Telephone Com- 
pany, 131 Liberty street, has made what few instru- 


ments the Standard Company have put out. They 
may be able to give you some information. 
Yours truly, W. V. D. 


* „ * 


IT is not true that the Pennsylvania Light, Heat 
and Power Company has leased the Philadelphia 
Edison Company or absorbed it. The plan is pro- 
posed and awaits action by the stockholders at the 
next annual meeting. ELECTRICITY’s guess is 
hereby on record that a majority of the stockholders 
will refuse to tie up to a shadow. 


„ * * 


THE Railway Age exhibits the saving grace of 
common sense when it says: ‘‘ But it is well to 
remember that enthusiastic claims made for new 
appliances are not always sustained by experience, 
and that the canal trolley is as yet little more than 
atheory. After it has been put into practical service 
under varying conditions over a long line, in place 
of the 1|-mile course on which the test was made, 
there will be a basis for determining the cost of 
operation and maintenance.“ 


ELECTRICITY. 


Twas Ever Thus. 


As fast as the Electric Storage Battery Company 
absorbs one company, four or five others are formed 
with capital ranging from $1,000,000 to $10,000,000. 
T'was ever thus with Trusts. It is a fair proposition 
that when a Trust succeeds in making, say 50 per cent. 
profit, sandhaggers step in and take 30 or 40 per cent. 
of it, leaving just about the old-fashioned manufac- 
turer’s profit. Of course the Electric Storage Bat- 
tery Company has as yet made no money, but they 
have sold stock and have a well-filled treasury which 
answers the same purpose ; and there are a great many 
men in this field who have learned to strike while 
the iron is hot, or, as it were, to pull the leg before it 
is broken. By the way, a little of the water has been 
squeezed out of Electric Storage, which has dropped 
from 75 to 30 recently. If Philadelphia investors 
had read ELECTRICITY carefully they could have 
saved themselves a few millions of dollars. We 
wonder if it has ever occurred to these people to in- 
vestigate what the capitalization of $13,500,000 
means. It does not represent property, business or 
achievement. The best definition which we can give 
is that it represents a possible, though long and 
vainly sought, discovery. 

„ K * 

IN a recent interview Mr. Charles R. Huntley is 
quoted as follows: 

I have no doubt whatever that the problem 
of transmitting the power from Niagara to Buffalo 
without serious loss will be successfully met. It 
certainly can be no more difficult to transmit the 
electrical current in Western New York than in 
other parts of the world, and it is a matter of general 
knowledge among electricians that power has been 
successfully transmitted by electricity in many cases 
over as great distances as from Niagara here. Itis 
done in Switzerland, in Germany and in several 
places in the West. The heavy transmission of 
power for the Telluride mines of Idaho are famous. 
I believe that the time is not far distant when the 
manufacturers of Buffalo will use all the Niagara 
power they can get.” 

This is what Mr. Huntley says when his hat is full 
of holes. But what does he really think ? 

& „ * 

A GREAT deal of rubbish is floating about in 
regard to the late Eugene Field. Among other 
things there has been printed the statement that he 
spent an inheritance of $70,000 in one year in the 
city of Paris. Mr. Field never inherited $70,000 and 
never spent that amount in one year. What he did 
spend abroad was not spent without judgment 
either, as any visitor to his home could testify. 
Money spent for rare books cannot be wasted, and 
Mr. Field's When I was Broke in London,” written 
not long after his return, shows pretty clearly the 
chief subject on his mind at that time. 

K & ** 

MR. DE LAN CE NICOLL, who was District Attorney 
of New York County when the publisher of ELECTRI- 
CITY was indicted for libel on the complaint of 
Mr. C. A. Coffin, said at a recent dinner party in 
this city: The only thing in my career as District 
Attorney that 1 regret is that the publisher of 
ELECTRICITY was indicted during my term. How- 
ever, I was in Chicago at the time, and when I 
returned I had the pleasure of telling some of the 
G. E. officials what I thought of the trick then.” 

& & * 

MR. WALTER K. FREEMAN bobs up in San Francisco 
with a charge of attempted fraud against the West- 
inghouse Company’s attorney, and it is encouraging 
to know that Warren P. Freeman denies every 
charge made. Mr. Walter K. Freeman ought to be 
squelched. His career of perjury and blackmail, not 
to mention other crimes, has been too long extended. 

K kK & 

Lovis C. DIEKMANN, of St. Louis, in a recent in- 
terview on the telephone situation, is reported by the 
St. Louis Chronicle to have said: Don't ask me 
about this so-called Standard Telephone Company. I 
think it must be what Ingalls calls the Monroe Doc- 
trine—‘a vague sentiment.’ ” 
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The Explanation. 


(From the Boston News Bureau.) 

The General Electric people expect that the company will 
show for the present fiscal year about 3 per cent. earned 
upon the common capital shares. The cash on hand is as 
it has been for some time past about $500,000. 

As the company is now doing business upon a cash basis, 
the only explanation which is given as to why the com- 
pany's cash does not increase faster is that the expansion 
of business has required an increased investment in tools, 
machinery and raw materials. 

XR „K * 

THE United Electric Securities Company has 
made a renewed attack upon Messrs. McDonald and 
Hart and the Louisiana Electric Light Company, 
and again asks for a receiver. If persistence is proof 
of right, the Securities Company ought to win. 


& & X 
It Is. 


(From the Atlanta Journal). 
ELECTRICITY is the power of the world. 


Y „ 


It is not likely that enough power will ever be 
obtained from Niagara, over and above that which 
will be taken by nearby consumers, to operate boats 
along the entire length of the canal. But the charter 
of the Cataract General Electric Company gives it 
permission to use the power of any cataract or water- 
fall.“ Neo York Press. 

WHEN the power of Niagara is exhausted, the cable- 
way can be supplied from the falls of the Yellowstone 
or the Zambesi. 


& K * 
General Electric. 


(From the Wall Street News.) 

A Boston newspaper says that the greater part of the de- 
cline in General Electric this week came on the return of 
Pennsylvania Railroad officials and New England capital- 
ists from a view of the Westinghouse works in Pittsburg. 
It is said on the best authority that the negotiations be- 
tween the General Electric and the Westinghouse for ex- 
change of patent rights, which promised harmony in the 
electrical fleld, were broken off in an hour after they were 
ready for signature. The reason for breaking these nego- 
tiations never has been made public, but has been making 
trouble in the General Electric camp ever since. 


AT the recent election in this State an appropriation 
of $9,000,000 was authorized for the improvement 
of the canals, and $4,000,000 will be ready todraw 
on in 90 days. State Engineer Adams has already 
prepared elaborate plans, and we fail to see any ref- 
erence therein to Mr. Hawley’s aerial towing scheme. 


x N N 
And Clean Hands Too. 


(Miss Frances Willard, Pres. W. C. T. U.) 


Steam and ELECTRICITY, machinery and invention, have 
put level heads at a premium. 


* „ 7 


WE are glad to know that Mr. Charles L. 
Ackerman, having fully recovered his health, has 
begun active work in the San Francisco office of the 
Westinghouse Company. Mr. Ackerman’s training 
on ELECTRICITY fits him to occupy any position with 
credit to himself and profit to his employer. 


Among the technical novelties introduced in Ger- 
many the new electric suspension railroad between 
Leipsic and Halle deserves mention. The system is 
a recent invention of Eugene Langen of Cologne, and 
its distinctive feature is the suspension of the cars, 
The only place where this new system has so far been 
tested for a short time is on a special line between 
Cologne and Deutz, a suburb, but there it has been 
found eminently successful. By the new yoten the 
running time between Leipsic and Halle, 22 miles, is 
to be reduced from 35 minutes, as at present, to 15 
or 20 minutes. The Berlin municipal authorities are 
very anxious to see this new line in operation, as in 


the event of all the promises made being carried out, 
it is the intention to build several electric suspension 
roads for intramural traffic at Berlin. 
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The Standard Telephone Co. 


Its Long ‘‘ Boll of Honor.” 


The following list of eminent names is a copy of a 
document issued by the Standard Telephone Com- 
pany of New York, for the purpose of inspiring con- 
fidence in its scheme for the sale of stock and rights : 


THE STANDARD TELEPHONE COMPANY. 
BOARD OF DIRECTORS OF PARENT COMPANY. 
Capital, $10,000,000. 

THURLOW WEED BARNES, Capitalist ; President Stand- 

ard Telephone Company, 253 Broadway, New York. 

JOHN A. BRILL, President of J. G. Brill Company, Car 
Builders, Philadelphia, Pa. 

CARL F. BOKER, senior partner Hardware, Steel and Tron 
House of H. Boker & Co., New York. 

JOHN W. CANDLER, Merchant; ex-President Boston 
Board of Trade; R. R. President; ex-Member Congress, 
etc., Boston, Mass. 

GEORGE CROCKER, Capitalist, San Francisco and New 
York. 


JOHN P. JONES, United States Senator, Nevada. 

HENRY MERZ, President Heller-Merz Co., Manufacturers 
of Colors; President Color Manufacturers and Drugzists' 
Association, ete., New York. 

ALLEN T. NYE, General Manager Standard Telephone 
Company, formerly General Manager Overland Tele- 
phone Co., New York. 

MANNING C. PALMER, President Syracuse National 
Bank, Electric Light Co., ete., Syracuse, N. Y. 

FELIX RAKEMANN, of the firm of Balch & Rakemann, 
Boston, Mass. 

JOHN E. SEARLES, Secretary and Treasurer of the Ameri- 
can Sugar Ref. Co., New York. 

CHARLES T. STRAUSS, Charles T. Strauss & Brother, 468 
Broadway, New York, and St. Gall, Switzerland. 

LOUIS WINDMUELLER, senior partner L. Windmueller 
& Roelker, prominent member of the Chamber of Com- 
merce, etc., New York. 


NEW YORK STANDARD TELEPHONE COM- 
PANY. 


BOARD OF DIRECTORS. 


JOHN E. SEARLES (President), President R. R. Co. Di- 
rector and Treasurer American Sugar Refining Co ; Presi- 
dent and Director of many other corporations, manufac- 
turing companies, etc., New York City. 

WINTHROP MURRAY TUTTLE, Vice-President, Secre- 
tary and Treasurer B. C. P. R. R. Co., and President A. K. 
W. Co. and various other corporations, New York City. 

CHARLES T. ARMSTRONG, Sugar Importer; Ship Owner; 
Capitalist, New York City. 

LOW ELL M. PALMER, President Brooklyn Cooperage Co., 
Manufacturers Barrels for Sugar Trust, Brooklyn, N. Y. 
WM. DICK, Capitalist; Director American Sugar Refining 

Co.; Dick, Meyer & Co., Brooklyn, N. Y. 

JOHN DUNN, JR., President Syracuse National Bank; 
President Dunn Manufacturing Co., Boots and Shoes, Au- 
burn, N. Y., and Syracuse, N. Y. 

ALVA W. PALMER, Wholesale Clothing, Syracuse, N. Y. 

GUSTAVUS E. STRAUSS, Lace Importer, New York City. 

GEORGE HUTCHINS, Standard Oil Company ; Capitalist, 
New York City. 

ANTHONY N. BRADY, Capitalist; Director Central Trust 
Co., Municipal Gas Co., Westchester Electric R. R. Co., 
ete., Albany, N. Y. 

HENRY SIEBERT, Capitalist; Directorin many corpora- 
tions, New York City. 

GUSTAVUS E. JAHN, President Riee Mills, Molasses Mills, 
Sugar Importer, etc., New Orleans and New York City. 
HENRY D. McCORD, Capitalist; Merchant; Grain and 

Flour Exporter, ete., New York City. 


EASTERN STANDARD TELEPHONE CO. 


BOARD OF DIRECTORS. 

JOHN W. CANDLER (President), Merchant; ex-President 
Boston Board of Trade; R. R. President; ex-Congress- 
man, etec., Boston, Mass. 

WM. GREEN ROELKER, Attorney; Electric Railway 
Owner, ete., Providence, R. I. 

GEORGE P. WESCOTT, Bank President; President R. R., 
Portland, Me. . 

GEORGE W. HUNT, President Bank ; President Sugur Re- 
fining Co., Portland, Me. 

J. M. W. HALL, Banker; Merchant; ex-Mayor, Cambridge, 
Mass. 

FRANKLIN FAIRBANKS, ex-Governor Vermont; 
owner Fairbanks Scale Works, St. Johnsbury, Vt. 

H. E. WELMAN, President Electrice Light Co., and Mer- 
chant, Providence, R. I. 

R. R. ARMSTRONG, Capitalist; Sugar Importer, New 
Haven, Conn., and New York. 

J. A. STURSBURG, Controller; Buyer of American Sugar 
Refining Co., New York and Boston. 

F. C. HEWITT, Banker; Sugar Importer, ete., New York. 

STILLMAN F. KELLY, Sugar Importer; Molasses Manu- 
facturer, ete., Boston, Mass. 

W B. BAR T RAM, Banker; Merchant, New Haven, 

son. 

THURLOW WEED BARNES, Capitalist; President parent 
Standard Telephone Co.; represents other parties on this 

Board; home, Nantucket and New York. 


NEW JERSEY STANDARD TELEPHONE CO. 


BOARD OF DIRECTORS. 


NATHANIEL TOOKER, Capitalist; President National 
Sugar Refining Co.; home, New York and Orange, N. J. 


ies ABBETT, Capitalist; Attorney; home, Hoboken, 
aN. 


F. D. MOLLINHAUER, President Mollinhauer Sugar Re- 
finery; home, New Jersey and New York. 


ELECTRICITY. 


AUGUST LUEDER, Capitalist; Sugar Importer; home, 
New York. 

ELISHA B. GADDIS, Wholesale Grocer and Capitalist, etc.; 
home, Newark, N. J. 

FRANK A. MAGOWAN, ex-Mayor Trenton, N. J.; Manu- 
facturer, Capitalist, ete.; home, Trenton, N. J 


JAMES A. SILVEY, President Insurance Club of New 
York; Vice-President German-American Insurance Co.; 
home, New Jersey and New York. 


SAMUEL KLOTZ, Capitalist; Manufacturer, ete.; home, 
Newark, N. J. 

A. Q. GARRETTSON, Attorney; ex-Judge; Capitalist, etc.; 
home, Jersey City, N. J 

HOWARD S. TITUS, Manufacturer; Controller; Capitalist ; 
home, Trenton, N. J 


GEORGE PFEIFFER, JR., Banker; Manufacturer; Presi- 
dent Electric Light Co.; home, Camden, N. J. 


OTTO THEURKAUF, F. A. Marsily & Co., New York. 


THE PENNSYLVANIA STANDARD TELE- 
PHONE COMPANY. 


BOARD OF DIRECTORS. 

RICHARD W. CLAY, President Solicitors’ Loan & Trust 
Co., Philadelphia. 

WILLIAM P. ARMSTRONG, Merchant, Sugar Importer, 
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THE RATING AND BEHAVIOR OF FUSE 
WIRES.* 


BY W. M. STINE, H. E. GAYTES AND C. E. FREEMAN. 


The thermal cut-out is still one of the most unre- 
liable of the many devices employed on electric cir- 
cuits. Its use is universal, but beyond a few practi- 
cal details the device is but little understood. The 
blocks in which they are used show some slow im- 
provement, but most of this has been due to the 
vigilance of insurance boards, and they are still far 
from perfect. As a source of vexation and uncer- 
tainty, the fuse is probably unrivaled. 

An analysis of the literature of the subject shows 
that the theory of the thermal cut-out has been 
thoroughly investigated. The elements entering 
into its action have been carefully studied and incor- 
porated into fairly satisfactory equations. Yet all 
tests and treatments have shown the thermal cut-out 
to be subject to such variations and modifying influ- 
ences that but little of practical value can be de- 
duced from analytical investigations. These con- 
siderations led the writers to attempt further inves- 
tigations. The fuse was dealt with as an auxiliary 
to electrical circuits, and its behavior under such 
conditions was carefully studied. 


Fig. 1. 
Figure 1 is a plan of the main and auxiliary appa- 


ratus, with all connections indicated. One of the 
dynamo leads was brought to the switch 8. The car- 
bon rheostat, C R, was built up of carbon plates, 
whose contact resistance was readily varied by screw 
pressure. The fuse was tested in a large box lined 
with asbestos, and open at the top. permitting of in- 
spection and acceas, while at the same time protect- 
ing the fuse from draughts. The lamp rack, P, held 
100 ł6-c. P. 110-volt incandescent lamps. These 
were connected in groups to switches, which en- 
abled any combination from 1 to 100 to be used. A 
step-by-step rheostat in multiple with this rack was 
used to adjust the current through the interval of 
one lamp. By its use the current could be accu- 
rately adjusted within the limits of .4 and 60 amperes. 
For higher currents several similar racks were placed 
in multiple: L, and L, were small ‘t pony relays of 
20 ohms resistance, having in series with each five 
16 c. P. 110-volt lamps (k, and R,). These relays 
worked on a current of about 10 milliamperes each, 
and were wired to close the circuit through the pri- 
mary of the induction coil 1. Two storage cells fur- 
nished the current for these relay circuits. T was an 
electro-magnetic tuning-fork driven by an independ- 
ent storage-cell ; c an iron chronograph dram which 
was turned by hand. The secondary or spark circuit 
of the induction coil was connected to the tuning- 
fork and the chronograph drum respectively. 

The current to which the fuse was subjected dur- 
ing the test was first measured accurately by throw- 
ing the switch on contact 0, and passing it through 
the Weston ammeter, A. Both the circuits passing 
from the jaws 0 and N of the switch to the point of 
conjunction Q were short, and of No. 4 A. W. G. 
wire. It was thought best to take the resistance of 
the fuse into account, and adjust the resistance of 
the ammeter circuit to exactly equal that of the fuse 
circuit. To accomplish this a current smaller than 


* Abstract of a paper read at the 100th Meeting of the 
American Institute of Electrical Engineers, New York and 
go, October 23, 1895. 


the known fusing current was sent through the fuse, 
and the fall of potential from s to Q noted on a Wes- 
ton milli-voltmeter. The current was next switched 
on the ammeter circuit and the fall over this from 8 
to Q was made exactly that over the fuse circuit by 
adjusting the compensating carbon rheostat. The 
fusing current being accurately measured was 
switched over on the fuse. The fusing time was 
thus accurately ascertained. The lamp rack being a 
non-inductive resistance, the time interval for the 
current to rise to its full value on the fuse is negligi- 
dle for all but the very shortest periods. The resis- 
tance of the bank of incandescent lamps could not 
materially alter during the quick throw of the switch. 
To render the point more certain, the time interval 
between the break and make of the switch was ac- 
curately determined chronographically, and found 
to vary between 75; and fr 0 Of a second. The fus- 
ing times were noted on a stop watch for all periods 
exceeding one second. For shorter periods the 
chronograph arrangement was used. The tracings of 
the electromagnetically driven tuning-fork T were 
made on smoked paper fastened over the drum c. 
This fork was always rated before each set of experi- 
ments by switching it in circuit with a standard- 
second clock. Its rate was about 67 double vibra- 
tions per second. By frequent timing, all changes 
in rate due to temperature, etc., were noted and 
allowed for. The amplitude of the fork was large 
enough to allow periods of less than , od second to 
be accurately measured. The records on the drum 
were made by sparks from the induction coil upon 
the breaking of one of the relay circuits. 


The action of the relays was as follows: When the 
switch was on O, L, was closed and L, open; when 
the contact was broken at 0, L, opened, throwing a 
spark on the drum, and L, closed ; the switch mak- 
ing contact at N, L, closed and L, opened, making 
the second spark record; when the fuse blew, LI 
opened, causing the third spark record. Though 
both relays acted synchronously, there was an inter- 
val during which the current through coil 1 was com- 
pletely broken. Two distinct records were made in 
every case. The interval between the first and 
second sparks gave the period of open circuit for the 
switch, while the interval for the second and third 
sparks gave the fusing times. 

As our experiments were designed to exhibit the 
behavior and characteristics of the fuse used for pro- 
tecting electrical circuits, it was considered best to 
adopt not more than two brands of wire for all the 
tests, rather than employ a large number of varieties. 
Other investigations have shown that the various 
makes of fuse wire closely resemble each other in be- 
havior, and the conclusions obtained with one wire 
would be general for all. The first make of wire was 
purchased from supply houses, the second was fur- 
nished by manufacturers. 

The first series of tests was made under conditions 
which we shall call commercia!, or those which ob- 
tain in practice. In all cases the fuse wire was care- 
fully inserted, so as to obtain a uniform pressure of 
the wire under the screw head without unduly crush- 
ing it. The same block was used repeatedly, and 
little care taken to keep the terminals clean. This 
was done to more nearly imitate practical conditions. 
In only two or three cases out of hundreds of fuses 
blown did the rupture occur at the contact. Two 
classes of porcelain cut-outs were employed ; one was 
the open porcelain base Main Line” style, the 
other the closed porcelain ‘‘ K. W.” variety. 
latter, the 10-ampere size has a space of only! inch 
between its terminals, though the fuse is suspended 
out of contact with the porcelain base. This style of 
block has recently been condemned by the under- 
writers, and very properly. Nearly all types of por- 
celain fuse-blocks merit severe criticism on several 
points. The terminals are too close together in small 
sizes, the fuse often resting on the top or base ; and 
their mechanical construction is very poor. Too 
little attention seems to be given to the proper func- 
tion of a fuse-block in its design. 


In the 


Table I needs but little comment. It clearly 
shows the unreliability of the porcelain fuse blocks 
used, and also the imperfect commercial rating of the 
fuse wire, A. The limit of fusing time was 60 sec- 
onds. Fuses larger than five amperes will often blow 
in from one to three minutes on a current somewhat 


TABLE I. 


FUSING CURRENTS IN AMPERES—LIMITING TIME ONE 
MINUTE. 


* | » * | > * * * * | 8 
— — to eo en = S * | x 8 
2 2 € 2 z 2 2 EB 3 
513 1 2 PEE PET 
2 | 9 5 7 7 * a 5 $ a 
e i . . . e . . „* . * 
Covered block, | | 
to inch...... 5 10 M 20 35 13 
Open block, % 
inen 5 9 10 15 5 “ed 
Open block, J | 
7-16 inches... | 30 ‘ 
Open block, 8 
inches, vert. 1.5 3 5 6 9 14 20 7.5 10 
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less than stated, but this correction is so slight for 
these results that it need not be seriously considered. 

In the second series of tests the open 8 inch block 
was adopted to avoid all cooling effects from the 
terminals. When used horizontally, the fuse rested 
on a number of thin asbestos supports let into grooves 
one inch apart, the fuse being elevated one inch 
above the base of block. In those tests in which the 
block was placed vertically hydrostatic pressure low- 
ered the fusing point, but when used horizontally 
the data may be regarded as the normal fusing points 
for these various wires. 

The data of Table IJ will be clearly understood 
from the accompanying legends. One of our objects 
was to accurately measure the fusing time for abnor- 
mal currents. It is characteristic of all -electro- 
thermal devices that they are sluggish in action. 
Cases may arise in practice where the insulation of 


TABLE II. 
FUSING TIMES IN SECONDS. 


Ampere. I. H. III. | IV. V. 
15 s4 75 * = 
20 o 35.6 35 a zi 
25 19 17 60 15 195 
30 12.8 10.8 33 26 41.6 
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I.—20 amp. B. Horizontal 8 in. mica supports each inch. 
II. —20 amp. B. Vertical 8 inches. 
111.—20 amp. A. Horizontal R in. asbestos supports each in. 
IV.— Damp. A. Verticals inches. 
V. -B amp. A. Vertical 3 inches. 


wires is forced to become a fuse competing with the 
metal supposed to protect the circuit. In all such 
cases it is only a question as to which shall yield the 
sooner. There is sufficient evidence in this table to 
explain why a fuse does not always protect an arma- 
ture from burning out. - The table becomes the more 
significant in this light when it is noticed that the 
data has been obtained by the use of an abnormally 
long fuse block. With the commercial block the 
fusing times were increased many fold. 

The curve obtained from three-ampere fuses indi- 
cates that a fuse is more sensitive in a covered than 
in an open block. 

The blowing of the fuse is not immediately an 
electrical act. The current fuses the metal, the cross- 
section is reduced at some point due to gravity, un- 
equal expansion, or sweating ’’; the leat in con- 
sequence intensifies at this point, and a globule falls, 
breaking the circuit and establishing an arc, which 
soon burns out a length of the fuse. This accounts 
for the sluggish action of such thermal cut-outs. An 
ideal fuse would be one that would act at approxi- 
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mately a constant time interval for all currents in 
excess of its normal. It would in this respect closely 
resemble the action of an electro-magnetic cut-out. Its 
curve would bea straight line extending from its 
normal point and slightly approaching the vertical 
axis for all abnormal currents, being thus identical 
with the curve of the electro-magnetic cut-outs. In 
practice the curves of all thermal cut-outs must be 
more or less modified hyperbolas. The ideal curve 
could only be attained were it possible to eliminate 
conduction and radiation losses. This is evidently 
the line to follow in designing a sensitive fusing 
block. 

The smaller diameters of fuse wire approach more 
nearly the ideal condition. This is of great practical 
interest in guarding against excessive currents of 
short duration, such as motors are subject to when 
operated from street railway and power circuits. In 
such cases a multiple fuse of four pieces of five-am- 
pere wire would prove from two to three times as 
sensitive as one piece of twenty-ampere size. Such 
multiple fuses have been found by the writer to 
effectually prevent the belt slipping off the pulley 
of small dynamos under short circuits. The sluggish- 
ness of large fuse wires may be due to the cooling 
of the outer layers which, with the oxide coating, 
prevent the fuse from breaking. It is evident that 
this effect would be less in small wires. For this 
reason a thin ribbon should prove more sensitive than 
a round wire. 

These tests with long lengths of wire reveal some 
actions which may account for the lowering of the 
fusing point by use. In the A wires, with a current 
just below the fusing value, the wires were found to 
„ gSweat;' the oxide film broke in places and al- 
lowed the molten interior to ooze out. When the 


current was shut off the globules were drawn in, 


leaving the wire pitted. With the B fuses the metal 
was found to be remarkably plastic and free from the 
oxide film. These fuses sagged badly and twisted, 
showing a high coefficient of expansion. As a result 
they were drawn out and the cross-section reduced. 

When used vertically the metal flowed until a 
large globule formed, the rupture occurring just 
above this. In the case of the german-silver fuses 
the sweating resulted in partially breaking up the 
alloy, the zinc seeming to melt out from the nickel 
and fusing with the copper formed globules of brass. 
This was so marked that it would render such fuses 
too uncertain for use in all but the smallest diameters 
of wire. 

The blowing current for 15 seconds of 6.3 amperes 
in the case of the short fuse in the open porcelain 
block was raised to 10 amperes. Excepting the 
higher fusing points, the curve of the long fuse is the 
same as that for the shorter length. The resul's ob- 
tained by shortening the fuse make it evident that 
the usual rating of fuse wires in ampere carrying ca- 
pacity is practically valueless and should be discon- 
tinued. The proper designation for such wires would 
be a table of carrying capacities for the lengths or- 
dinarily employed. The 10-ampere wire fused in 30 
seconds at 15 amperes in an eight-inch length; in a 
length of one-half inch in a covered block at 35 am- 
peres, and in the open block, length seven-eighth 
inch, at 25 amperes. Accompanying each spool of 
the B wire wasa stated carrying capacity for a given 
length, but this is not sufficient since it furnishes no 
guide for other lengths. 

Copper fuses have frequently been stated to be 
more prompt in action than the alloys usually em- 
ployed. The copper fuses reached red and even 
white heat in these tests, while the other fuse wires 
scarcely reached a perceptible glow. This has a 
practical significance in selecting metals for fuse 
wires. Metals in general, which can be worked at 
or near a white heat will prove most sensitive, since 
a slight increase of heat will make them highly fluid, 
and rupture will promptly occur. The practice of 
using copper in street railway circuits for limit fuses 
seems justifiable. Whether the oxide film of copper 
fuses would prove progressive in formation is a ques- 
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tion which has not been definitely settled. A 3-mil 
copper wire which fused at 2.2 amperes in 13 
seconds was fatigued at a red heat for eight minutes; 
cooled and tested under the first condition, it fused 
at 2.2 amperes in 14 seconds. 

A great deal has been said about the influence of 
grease films on lead fuses. This point was also in- 
vestigated. The grease was removed from the wires 
by immersion in KOH and NaOH with subsequent 
washing. In other cases the wire was cleaned by 
the use of fine sand-paper. The oxide film was also 


removed by immersion in nitric acid. Measurements’ 


showed that this treatment did not sensibly reduce 
the cross-section. When the oxide film was removed 
by either mechanical or chemical means it was 
noticed that a thicker coating formed at once, rais- 
ing the fusing point. In sbort, these tests showed 
that nothing was gained by cleaning the wires, but 
that the thin film of grease deposited during the 
drawing of the wire was rather an advantage. The 
wires were also coated with shellac, but without 
encouraging results. Some coating, not affected by 
heat, and which would reduce the radiation, would 
doubtless increase the stability and sensibility of 
fuse wires. 

We may now summarize some of the practical con- 
clusions deduced : 

1. Covered fuses are more sensitive than open ones. 

2. Fuse wire should be rated for its carrying capac- 
ity for the ordinary lengths employed. 

2. (a) When fusing a circuit, the distance between 
the terminals should be considered. 

3. On important circuits, fuses should be fre- 
quently renewed. 

4. The inertia of a fuse for high currents must be 
considered when protecting special devices. 

5. Fuses should be operated under normal condi- 
tions to insure certainty of results. 

6. Fuses up to five amperes should be at-least 1} 
inches long, one-half inch to be added for each incre- 
ment of five amperes capacity. 

7. Round fuse wire should not be employed in ex- 
cess of 30 amperes capacity. For higher currents 
flat ribbons exceeding four inches in length should 
be employed. 


Breaking a Strike With a Searchlight. 

A novel use has been found for the electric search- 
light in connection with a strike and riot in Lan- 
cashire, England. The manufacturer whose men 
had struck was determined to keep his mill going, 
and he promptly secured new hands and set them to 
work. At the same time he wired to a firm in Man- 
chester to fix a searchlight ona prominent part of 
the factory building, with the idea of preventing the 
strikers from maliciously setting fire to the tem- 
porary sheds erected for the protection of the new 
hands. An hour after the receipt of the order the 
plant was running on the top of the works, and dur- 
ing the continuance of the strike it was used nightly, 
in conjunction with the police force established in 


the works, to scour the surrounding country and to 
illuminate the various parts where pickets were 
plac al. It was found so effective that a large num- 
ber of temporary police were dispensed with. 


Low Temperature and Magnetism. 

The experiments made by Prof. Dewar before the 
British Royal Institution with low temperatures have 
established some interesting facts. The tensile 
strength of iron at 100 degrees below zero is just 
twice what it is at 60 degrees above. It will take a 
strain of 60 instead of 30 tons to the square inch, and 
equally curious results have come out as to the elon- 
gation of metals under these conditions. 

It was an idea of Faraday, savs Caxsier’s Magazine, 
that the magnetism ina permanent magnet would 
be increased at very low temperatures; and experi- 
ments with comparatively low temperatures had 
rather gat ive Faraday's suggestion, but Prof. 
Dewar has completely verified the opinion of the fa- 
mous savant, having shown that a magnet at the ex- 
tremely low temperature made possible by the liquid 
air had its power inereased by about 50 per cent. 
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NO SEAT, NO FARE, IN EUROPE: 


LONDON. 


In London the intramural transportation busines 
is done by about thirty different companies and 
private individuals, who operate respectively from 
one to one thousand vehicles. The largest of th 
London companies in 1894 carried 133.131.902 
passengers. London has a graded system of fares, 
which is a very expensive system for the company. 
The lowest fare is a halfpenny, or one cent, and is 
increased according to distance, so that the passenger 
pays about one cent for each mile of ride. The 
averag:, fare received by the company referred to 
during 1894 was three and one-fifth cents, or equal to 
six rides for twenty cents. Each vehicle requires a 
driver and conductor, and its capacity is generally 
limited to twenty-six passengers, fourteen on top and 
twelve inside. The Commissioner of Police ig 
authorized to make regulations in respect to the route 
to be taken by each vehicle. No pictures or adver- 
tisements are permitted, unless approved by the 
Police Department, and they must be so placed as 
not to obstruct ventilation. Before each vehicle 
is licensed it must be brought to the police station, 
where it is examined by an Inspector of Public 
Carriages. If he is satisfied that the vehicle is "ft 
for public use,“ he gives the vehicle its number. 
The license specifies the number of passengers per- 
mitted to be carried, and the police regulations 
provide that an additional person shall not remain 
when warned by the conductor that the vehicle is full. 
The conductor is required not to permit suc 
additional person to remain. This additional person 
and the conductor are each subject to a fine of not 
exceeding forty shillings in case of violation. Under 
these conditions, the company last year paid eight 
per cent. dividend on its stock, and also carried an 
amount to its surplus account. In London the cab 
fare for a two wheeled vehicle is one shilling— 
twenty-five cents—and the charges are the same for 
one, two or three persons, which makes serious con- 
petition for all the street railway companies. The 
metropolitan police district of London contains con- 
siderably over five million people, and every person 
who rides is furnished with a seat. 


BERLIN. 


In Berlin the franchise of the principal street rail- 
way company expires in 1911. During the life o 
this franchise the company will pay into the ciy 
treasury two times its capital stock. At 1911 all the 
street construction becomes the property of the city, 
and the horses, cars, stables, etc., may be purchased 
by the city at its option. All street repairs are done 
by the city, at the expense of the company, but, un- 
like American customs, the repairs are carefully and 
economically made. The police control the traffic in 
the streets in every respect. Berlin has a graded 
system of fares. In 1894, 131,800,000 passengers 
were carried by this company, for which it received 
an average of a trifle more than eleven pfennigs. & 
two and three-quarter cents per passenger, or sit 
rides for seventeen cents. With this rate of far. 
sufficient surplus is being accumulated to retire all 
bonds before 1911 and leave two hundred (200) per 
cent. for the stockholders. The stock of the company 
is now quoted at three hundred (300). This street 
car company is subject to effective competition of an 
omnibus company. Tickets are not sold in advance, 
but are given to each passenger as they pay their fare, 
and the police regulations require the passenger t0 
retain and to produce such ticket on demand of the 
conductor or inspector. Every passenger is provided 


with aseat. 
A COMPARISON FOR 1894. 


London Company seated . 133,131,902 
Berlin Company seated........ec.csseeeees 131, S00, 000 
West Chicago Company freighted...... 85,207,302 


Chicago City Company freighted...... 84, 77. 
North Chicago Company freighted.... 49,571,463 


* Report made to the Mayor and City Council of Chicage 
by C. L. Bonney of the Chicago General Railway. 


Nov. 13. 1895. 
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PARIS. 


In Paris the rate of fare is high, inside the vehicle 
being thirty centimes (which includes a transfer 
ticket) or six cents. The fare on top, which does 
not include a transfer, is however three cents. 
Special buses also run between the railway stations 
at a charge of five cents, but are not permitted to 
take on or let off passengers between the terminals. 
The competition from the hack service is a very 
effective one, two or three people being carried for 
thirty (30) cents. 

In St. Petersburg and Moscow the fare is uniform; 
inside the cars it is two cents and a half, and on top 
one cent and a half. The competition of the cab 
service is carried on at the rate of twelve and a half 
cents for one or two persons. 

In Christiania and Stockholm the uniform fare of 
ten ore two and a half cents—is charged. 

In Vienna the graded fare is from four cents up, 
according to distance. 

In Brussels the graded fare is from two cents up, 
according to distance. 

In all of these cities, and I believe in every other 
city in Europe, every passenger is provided with a 
seat, and the regulation is so well understood that it 
does not produce any disorder or complaint. In 
fact, the overcrowding practised in American cities 
would not be tolerated at all. 


JOINT USE OF TRACKS. 


In pioneer days the American street car privileges 
were declared to be legal contracts which could not 
be subsequently altered without consent of the street 
railway company, but with the progress of civilization’ 
the courts have discovered that, although the munici- 
pal body may contract or sell the property of which 
it is proprietor, it cannot either contract or sell the 
rights held by it as trustee for the whole people. 
The American street railway privileges are not con- 
strued to be exclusive, except when so expreasly 
stated, and even then the rule of construction limite 
the exclusive rights of the railway company, as much 
as possible, in favor of the people. The principle 
that the people own the fee of the streets, and that 
the municipal body may grant to a new railway 
company the right to use the tracks of the old com- 
pany upon paying compensation, has been developed 
in Ohio and Massachusetts to a praiseworthy extent. 
The Supreme Court of Illinois now holds that the 
ordinances of the city council granting street railway 
privileges are not franchises but mere licenses. In 
nearly all of the American cities some old railway 
company has occupied the principal streets with 
tracks, and in many cases has not operated the same 
until some new company offered competition, then 
the agents of the old company would preach to the 
signers of frontage that as the new-born company was 
neither big nor rich it should not be allowed to live. 
If the new ordinance was secured, the new company 
would be notified that its franchise would be 
„ smashed,” and bogus injunctions would then be 
brought to sink the new-born in a mire of lawyers’ 
fees and court costs, and every struggle of the new- 
born to exist would be branded as blackmail to force 
the old company to buy outthe new. This condition 
of affairs naturally led to the new law of Ohio and 
Massachusetts. The above data indicate that in the 
European cities competition is fostered and monopoly 
discouraged, but it is not so in the American cities, 
except in theory. 
GENERAL LAWS, 


I have to petition your honorable body that the 
general ordinances relating to street railway licenses 
be revised by the City Law Department, and in which 
it shall be declared to be the public policy of the city 
not to renew or extend any street railway ‘‘ contracts” 
after the original terms of the same shall expire, but 
that ‘‘ licenses’? may thereafter be issued under the 
general law by the City Clerk, and subject to such 
general laws, to any person, firm or corporation who 
may apply for the same to operate a street car, as is 
done with hacks and other vehicles used by common 


NOT INDIVIDUAL PRIVILEGES. 


carriers; the movement of such cars on the public 
street to be under the control and regulation of the 
Superintendent of Police. That a license fee of....... 
dollars be charged for each car, which license shall be 
posted in the car for which it is issued, and that one- 
half of all license fees collected may be used by the 
Commissioner of Public Works in keeping the tracks 
now laid, or to be laid. in proper repair. The Police 
Department should also have authority to require 
vestibule cars for the protection of* smokers and 
employees. 
MUNICIPAL OWNERSHIP. 

The proposed general ordinance should distinguish 
between municipal ownership and municipal regula- 
tion ; the former should include everything attached 
to the public highway—track, poles, wires and every- 
thing which the Police Department may desire to 
change or remove at any time. The latter should 
relate to the movable private property of the street 
car company, as the same may be engaged in public 
service on the public street. I do not think the city 
should attempt to own or operate the vehicles in 
which the business of the common carrier is con- 
ducted. I am informed that such a system is now in 
operation in Toronto and with great success. In 
case a new company also desired to use the cable or 
trolley power of an old company, the running arrange- 
ments should 
Police, and the old company should receive compen- 
sation from the new company on a mileage basis. 
This complication will not long exist, however, as 
several independent motors are nearly ready for the 
market, which will do away with both cable and 
trolley. 

In this general ordinance the construction of tracks 
can be declared to be a local improvement, which, 
under our constitution can be constructed like water 
and sewer mains, by special assessment on the 
property benefited. If the majority of the owners of 
the land fronting on the street where said tracks are 
proposed to be constructed petition for the construc- 
tion of such tracks, the ordinances for the same may 
be passed as in other special assessment cases. Such 
a system would not only encourage competition 
and discourage monopoly, but would remove the 
scandal which sometimes attaches to the railroad 
company when it receives an individual street 
railway franchise. Such a system would also 
give double protection to the majority of abutting 
land owners about whose right to enjoin the old com- 
panies of this city are now much worried. 

1. Tracks will not be constructed on any street 
unless the majority ask for it. 

2. If the majority ask for the tracks, it is not 
probable that the old companies would influence the 
suppression of the improvement, as it and every 
other company, individual or real estate speculator, 
would be entitled to run independent cars on such 
tracks under the genéral license ordinances above 
proposed. 

In the European cities roads are built for the profits 
of regular operation, but in the American cities the 
profits of construction are the first consideration. 
Watered stocks, windy debentures and mortgage se- 
curities are issued to so large an amount that many 
American companies cannot pay expenses and fixed 
charges, much less make money, even with a five- 
cent fare. The company with which I am connected 
has, for more than two years, carried passengers, 
under unfavorable circumstances, for six rides for 
twenty-five cents, or a nominal four-cent fare, and 
has paid all its operating expenses and fixed charges. 

The so-called sale of franchises to the highest bid- 
der should not be established, as in so doing none 
but the very rich could buy. The principle of pay- 
ing the cities a gross sum for a supposed franchise“ 
is also bad, as it perpetuates the idea of a privileged 
monopoly as against the license theory. Why should 
not the people themselves, through whose territory 


the road runs, be entitled to some of the direct. bene- 
fits, as by a reduction of fare, improved service, or 
other alvantages which would naturally come out 
of fostered competition ? 


be made by the Superintendent of 


G. E. EXPLOITING WORK. 


— —— 


OBJECT LESSONS— THE CHARACTER OF 
ESTABLISHED STATIONS. 


Samples of the Facilities Afforded to Local Enter- 
prises. 


[The Edison Company, toa small extent, and the T.-H. 
Company (the organization of which was mainly adopted 
by your company), toa greater extent, had been in the 
habit of doing more or less exploiting work, resulting in 
the acquisition of stocks and bonds of local lighting and 
railway companies. By the facilities which it had thus 
been able to afford to local enterprises it was enabled to 
expand its business.—G. E. Company’s Annual Report, 1894.) 


CHAPTER I. 


In a series of articles running through the past 
three months, ELECTRICITY has been able to show, 
from the official records, the character of the local 
enterprises to which Mr. Coffin’s agents devoted their 
attention and the financial results thereof. 

This week we lay before our readers proof of a 
different kind, fully as conclusive and vastly more 
entertaining than the plain figures which we have 
printed. This is in the shape of letters from the 
successive managers of the Austin, Minn., station to 
the home office, making up a brilliant word picture 
of the condition of this plant, on which Mr. Coffin 
and Mr. Byllesby planned to float $100,000 of 
securities, and various other documents relating to 
the affairs of the company. This correspondence 
begins a few months after Mr. Byllesby bought the 
plant of Pierce Bros., and will be continued down to 
the time of the Northwegt G. E. Co.’s collapse. 

During the first few months the Northwest G. E. 
Co. was successful in floating a good many bonds. 
Money was plenty, and the local companies received 
all assistance necessary. Later, as money became 
scarce, all the local properties established by 
Mr. Coffin's exploiters went through the same 
experience. They went from bad to worse, and were 
sold out at any price offered—with few exceptions. 
One of the exceptions was the Austin plant, which 
Mr. Coffin has been unable to sell, and which he still 
owns. 

The correspondence is all worthy of careful perusal. 
The first few letters are found written on the old 
stationery of Pierce Bros. 


Austin Electric Light and Power Company. 
Pierce Brothers, Proprietors. 
Austin, Minn., May 14th, 1892. 
Mr. W. H. Moore, 
405 Sibley St.. St. Paul, Minn. 

Dear Sir: Some one in Austin is circulating the 
report that two dollars per light for wiring complete 
is extortionate, so that four names on the list have 
declined to let me wire their houses at that rate 
One man asked for the privilege of having his house 
wired by some one else. I told him he could, but 
that we would not light his house unless the work 
was satisfactory to us. They have made inquiry as 
to prices in the neighboring towns and say that work 
is done for a dollar and a quarter a light. I have 
argued with them but to no effect. There is a rumor 
that the city will buy some second-hand are 
machinery and run their own lights in connection 
with the water works. Hoping to hear from you 
soon in regard to the above information, I am 
yours truly, 

GLOVER F. PERIN, Manager. 


C. L. Dering, Coal, 175 Dearborn St., 
Chicago, June 7th, 1892. 
Austin Electric Light and Power Company. 
Gentlemen : Yours under date of the 4th is received 
and noted. The regular terms of coal shipments are 
as stated in our circulars and in our invoices, 
payments due the 10th of the month following 
shipments. We are obliged to have our money in 
approximately at this time, in order to meet our 
mine pay-roll which is due the 15th of the month. 
We will not make sight draft on you, but would 
request that you conform as closely as possible to our 
date; sometimes you will find that it gives you 
more than thirty days and sometimes less. 
Yours very truly, 
C. L. DERING. 


Austin Electric Light and Power Company. 
Pierce Bros., Proprietors. 
Austin, Minn., June 25th, 1892. 
W. H. Moore, Esq. 
Dear Sir: Will you send check to B. Farrington, $60, 
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and Fred Rettig, $40, for wages, or should pay here. 
Their pay is due to-day. It is collection time for 


Austin Electric Co., 
Austin, Minn., Aug. 30th, 1892. 


June. Shall I deposit in bank to ace’t of N. W. W. H. Moore, Esq 


T. H. Elec. Co., or will you have aceount changed 
to Austin Elec. Co.?“ Must know so I can 
deposit. Alchon Bros. have two are lamps. The 
past two or three months, at least once in each month 
the lamps have been out on account of broken 
circuit. They have always paid full bills—but they 
want some incandescents put in to use only when 
arcs are out. This is no more than fair. Shall I 
have them put in? Will send you the first of the 
week memorandum of items, as requested ; could not 
do so to-day. Please advise me on above points 
immediately and oblige yours truly, 
Wm. M. HOWE. 


Austin, Minn., July 1st, 1892. 
W. H. Moore, Esq. 

Dear Sir: Enclosed find freight bill for one car of 
coal. This should be paid at once. I also enclose 
you blank check on Austin Nat’! Bank—as I suppose 
you will wish to draw on this bank. I also suppose 
the bank will require your signature. Do you want 


403 Sibley Street., St. Paul, Minn. 
Dear Sir: Your letter of the 29th inst. received 
The following is the pay-roll for August: 


G. F. Perin, $75.00. 
B. Farrington, 60.00. 
F. Rettig, 40.00. 
S. A. Johnson, 35.00. 
Yours very truly, 
G. F. PERIN. 


Austin, Minn., Sept. 13th, 1892. 
W. H. Moore, Esq., 
403 Sibley St., St. Paul, Minn. 

Dear Sir: I received your letter of the 9th inst., 
also check for Rettig the voucher for which I return 
by this mail. If you have any idea of putting in a 
compound engine I should think it advisable to put 
in two new boilers 100 h. p. each, built to carry 125 
lbs. of steam; the Ball engine would be more efficient 
working under that pressure by cutting off earlier in 
the stroke. Johnson is back at work. I have put 


—— 
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a check book? 


If so will send you one at once by 
mail. 


Yours truly, 
WN. M. HOWE. 
Austin, Minn., July 9th, 1892. 

W. H. Moore, Esq. 

Dear Sir: I herewith enclose memorandum show- 
ing part collections and all expenses as far as I have 
them to July Ist. 1292. The bills taken by and sent 
to you are not included as I keep no account of them. 
When I get through June collections as far as can be 
will send you memorandum showing amounts 
received for arcs and incandescents. I also return 
you voucher for freight on one car of coal and also 
statement of Robinson & Cary Co., which bill you 
took to pay from St. Paul, 6—4, 1892. Please 
send checks for bills sent you, as parties are not very 
well satisfied to wait. The account in bank has 
been changed to Austin Electric Company. 

Yours truly, 
Wm. M. Howe. 


him in the station and he bids fair to be a good man 
in that capacity; he and Farrington get along very 
nicely. Neither the poles or the coal have come yet. 
Will you please write Linges, Conwells & Co., 
and hurry them up about those fire door arches you 
ordered. I met Mr. Claussen to-day and assisted him 
as much as I could. Mr. Robertson came down 
Monday night and I showed him around. 


I have made a canvass of the third ward and got 
the promise of thirty odd lights. 

The station agent of the Milwaukee, Mr. Wenbam, 
said if I would get a written proposition from you to 
wire 40 lights to run all night on meter basis in 
R.R. Hotel, station and freight houses he would 
endorse it and send it in to the proper authority ; he 
expects a close figure on the wiring. I learned from 
Mr. Glenn, attorney for the man who owns the 
Missoula Electrie Co., that the N. W. Gen. Co. 
were negotiating for purchase of that plant. I know 
a good many people in Missoula and would like to go 


out there if the deal is made. Please keep me in 
mind when you want to send a man out there. 
Yours very truly, 
G. F. Prr 


Austin Electric Co., 
. Austin, Minn., Oct. 4th, 1292 
W. H. Moore, Esq., 
403 Sibley St., St. Paul, Minn. 

Dear Sir: Your letter of the 29th inst. received. 
No dynamo has come here by mistake. Nor have 
the poles come yet. In answer to Mr. Pratt's note 
about Johnson’s time, the construction work mentioned 
was on inside wiring, and 21 days were in the capacity 
of a fireman and lamptrimmer. Enclosed you will 
find collection list amounting to $475.99, also five 
duplicate deposit slips, also receipted bills amounting 
to $1,292. Yours very truly, 

G. F. PERN. 


Lyman D. Baird, Attorney at Law. 
Austin, Minn., Jan. 21st, 18%. 
W. H. Moore, Esq., 
403 Sibley St., St. Paul, Minn. 

Dear Sir: The old management of Pierce & Howe 
did not charge me enough at my house or else the 
new management are charging me too much, for while 
using less light the bills are double what they wer 
in ’91, and this with the same meter. 

Matters are ripe here for a general shut-off, bat | 
do not care to lead in any such movement and ak 
you for an explanation. You know that lights were 
put into the dwellings here on my recommendation a 
to the expense, ete., and it now looks as though I had 
been made a tool of. Resp’y yours, 

LYMAN D. BAIxD. 


Austin Electric Co. 
Austin, Minn., March 22, 1393. 
UNCOLLECTED LIGHTING ACCOUNTS. 


Names. | Service. Month. Am'nt 
— — — —— — — 
Colos Fenton Inceand. Oct. $2.30 Dead best 
S. H. Harrison Ae 1 2.00 = 
J. H. Williams 15 i 1.00 a 
W. H. Butler “ ‘i 2.60 0. K. 
Hotel Robinson * Nov. 15.00 Dead beat. 
Geo. Finn. Are. t 5.00 9 
W. II. Butler Ineand. Dee. 3.0 0 K 
Benj. Hunkins....... 5 | ee | D j 
C. M. Allen $ Jan’y. 3.20 E 
W. II. Butler a | 8 4.00 : 
Good Templars’ Hall. 95 | af 5.00 i 
N. Y. Life Ins. Co.... i 8 1.00 5 
E. G. Bascomb, res... 1 8 3.60 i 
Smith & Adler “ : “ 200 
Benj. Hunkins... py Feb. 75 ' 
Odd Fellows’ Hall... 15 ve 4.8 N 
James D. Sheedy..... „„ ° 
E. G. Bascomb. res... 5 : 3.00 
F. A. Engle, res...... 5 | K 1.00 7 
Smith & dler....... 5 ; 1.00 


Austin, Minn., June 10th, 12%. 
Geo. C. Duffie, Esq., 
403 Sibley St., St. Paul, Minn. 

Dear Sir: I notified the men that the company 
would dispense with their services after July ìs 
They went uptown and asked the merchants to sgt 
a petition to the company to retain them in then 
employ. Friday afternoon they began to abuse the 
company and me for not keeping them, and a litik 
before time to start up called for their time, which 1 
gave them, nine days each, $18.00 and $12.00. [rap 
the station alone Friday night and wired M: 
Lehmann to come down. They tried to have 1% 
arrested for running without an engineer's certificate. 
but the boiler inspector declined to do it know: 
that I had a certificate. Will you please send t. 
checks to bank for the amount of their pay. Ever 
thing is running smoothly. Hoping my actien 3 
matter will meet with your approval, I am your 


+ t l ; 
R G. F. PERIS. 


Austin, June 25 
Mr. Duffey. l l 

Dear Sir: I tought I would write you to see wba: 
the reason was you did not com down you Know T% 
promest me you would be down in a few dass. We 
I don’t think you are running your Plant Mx" 
Cheaper then you was when I was thair? | se ts 
have a man hired to trim the Lamps and Penn he. 
a man hired to Straiten up his books. 

I don’t wonder at that the way Perin is drinbiæ 
every night. 

It seemes queer to me that the compney would a 
charge me without any cause and all ways tride `» 
make the Plant a sucess and keep à man like Par 
this has disspointed me teribel had bought Propet: 
and was to Pay quartly never thinking that I K 
bee discharged while I give 780 Sad sfaction and 55 
my work in good shape anc take a strange man: 
is all for this time hopes to hear from you. Piee 
ancer drect to RRE Fansens 


UNE 
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Austin Electric Co. 
Austin, Minn., July 19, 1893. 
Geo. C. Duffie. 

Dear Sir: Inclosed please find daily report. We are 
very low on coal, having nothing but slack which will 
run not more than four nights including this even- 
ing. The coal can not be pushed too fast. I'm at 
work picking up the threads of the business. The 
situation is bilious, but nevertheless 1 have the 
promise of a goodly increase the first of next month. 
I have secured four old customers, who will go into 

circuit the first of Aug. I shall eventually get nearly 
all the old back and some new ones. It will take a 
little time, so we must not expect a rebound in one 
week or two. All is running well. 

Yours very truly, W. S. PIERCE. 


Austin, Minn., July 20, 1893. 

C. B. Hyde. 
My Dear Sir: Yours of July 20th at hand, and am 
surprised at its contents. Perin turned the plant 
over to me Monday, July 17th, and left here as I 
supposed for St. Paul, Tuesday the 18th. I could not 
tind out from his books how much uncollected money 
belonged to the company or how much collected 
money was in his possession. The books were, as he 
said, not brought down to date, and claimed he would 
have to take the books with him toSt. Paul, because 
he could not make his final report without, and in- 
asmuch as he was responsible as an employee of the 
company, he insisted on taking the books to the com- 
pany. He claimed, however, he would reach St. 
Paul Tuesday, and if you see fit you could return 
the books to me atonce. It is now evening, and I 
can’t report how much is in the bank. Will see in 
the morning. I have been at work helping put ina 
job of lighting to-day, and have been around the 
town none at all; in fact I did not mistrust anything 
exceptional and hence? was not on guard. Things 
are in such fearful shape all over the city that I 
hardly know what to tackle first. Perin took his 
bank book with the rest of the books. The read- 
ings of the meters were on the meter book, and how 
I can find out what they were without the old book 
is more than I know unless it be from the old re- 
ceipts the customers have. If Perin shows up please 
let me know at once. Very truly yours, 
W. S. PIERCE. 


Austin, Minn., July 22, 1893. 
G. C. Duffie. 

Dear Sir: Inclosed please find two freight bills on 
coal. It is necessary that a draft for this amount be 
forwarded at once, because any delay in such bills 
will not be tolerated by the freight agent here. 
Please ship immediately 2,000 7-16“ plain carbons. 
We are very low on these, so the shipment must 
be made promptly. Yours very truly, 

W. S. PIERCE, 
Austin, Minn., July 24, 1893. 
G. C. Duffie. 

Dear Sir: Inclosed please find a package of small 
bills which were here when I took possession. I 
have no way of telling whether these are correct or 
not, hence I have not O K’d the same. I believe, 
however, these bills are due, because Perin claims 
they are. Perin is here but for what purpose I can- 
not find out. Please send down the uncollected 
bills and I will try and get them collected up. 
Everything running well. Shall take on more lights 
the first of the month. Yours truly, 

W.S. PIERCE. 
STATEMENT. 
THE ANSONIA ELECTRIC CO. 
(Formerly the Electrical Supply Co.) 
RANDOLPH STREET AND micnicanlAvenue. 
Folio 2327. CHICAGO, July 31, 1893. 
Acc't of Austin H. Co., 
N Minn. 


Subject to sight draft without 
notice if not pald when due. 


June | 13 | ccccceccce esse cseccceeeceece | | g20 | oo 


Draw on you to-day for above. 


. Birum & Birum, Dealers in General Hardware, &c. 

Austin, Minn., July 31, 1893. 

Mr. George C. Duffy, 
St. Paul, Minn. 

Dear Sir: Enclosed find bill for $13.05 which we 
have ov our books due us from the Austin Electric 
Lt. Company. Please send draft for this and oblige. 

Yours truly, 
BIRUM & BRUM. 
Austin Electric Co. 
Austin, Minn., August 9. 1893. 
Mr. George C. Duffie. 

Dear Sir: When I took hold here I supposed the 
dynamos were in good condition, but by close inspec- 
tion I find one of the alternators has been badly in- 
jured. The Perin crew overheated the armature and 
then tried to repair the same, yet their efforts were 
not successful. The armature will necessarily have 


to go to the repair shop. There is no hurry however, 
and I speak of this now so it will be understood 
that we have not injured the machine. or even run it 
at all. Yours truly, 
W. S. PIERCE. 
Extract from local paper, August 8, 18593. 

Last night owing to an accident at the power 
house all the electric lights went out. It was pretty 
dark and late pedestrians were left to feel their way 
home. When the new engine is ready for business 
this kind of a mishap cannot take place. 


Austin, Minn., August 9, 1893. 

Geo. C. Duffie: Yours of Aug. 7th at hand. Will 
see you the next time I am in the city, say about 
September 5th, and then talk the situation over. 

If these times continue much longer, people here 
will have no use for any light, and will simply go 
back into old night. Have taken about $50 worth 
of new business. Things are in much worse shape 
than has ever been told. Tell Mr. Hyde the voucher 
for oil at 9 cents per gallon was kerosene, and I en- 
close one to-day for the machine oil. The motors 
which were shipped and billed here I can not find in 
the city. The last seen of them was in the Masonic 
Hall just before Perin left, and it is supposed he 
took them with him. I will make further search as 
soon as possible, yet I think they are not here now. 
Can we exchange some meters for sockets, lamps and 
transformers? If so I will ship up a train load. 

Very truly yours 
W.S. PIERCE. 
Austin, Minn., August 11, 1893. 
C. R. Hyde. 

Dear Sir: Inclosed please find deposit check for 
$12.70 which is for the goods attached by us to secure 
a lighting claim of $17.70. These goods have been 
sold and after paying costs there remains the $12.70 
which I have placed on deposit. This affair took 
place before I came here. I have ordered the sight 
draft returned. Those motors I can not find in the 
whole town. Very truly yours, 

W. S. PIERCE. 
Austin, Mim., August 13. 
C. R. Hyde. 

Dear Sir: Enclosed please find a bill handed me 
by H. Hunkins for labor contracted by Mr. Perin. 
I have investigated this matter and find the actual 
work has been done and the fellow has not been paid. 
If there is a shortage of money here, so we can not 
reasonably check this month, you can date the check 
ahead to September 2d, so I can get in another col- 
lection, or I will pay the bill myself if you so desire. 

Yours truly, 
W. S. PIERCE. 
1670. 
The First National Bank. 


O. W. SHAW, President. 
N. F. BANFIELD, Cashier. 
H. L. BANFIELD, Ass't Cashier. 


Austin, Minn. , Aug. 9, 1893. 
Austin Electric Light Co., 
Austin, Minn. 
Gentlemen: - 

The Ansonia Electric Co. 
has drawn on you for $20 and 
exchange. Kindly give this 
your attention and oblige 

Yours truly, 
N. F. BANFIELD, Cashier. 


MEM.—Thia must receive prompt attention. 
W. S. PIERCE. 
Austin Electric Company. 
Austin, Minn.. Aug, 9th, 1893. 
C. R. Hyde. 

Dear “ir: J found a 15 light transformer out on 
the lines not in use which I took down and put up in 
the place where I have just finished a small job of 5 
lights; so there is no hurry at present. Isend you 
with today’s report a list of small accounts not 
collected when I made out the monthly report ; this 
ought to be added to the July collection. There are 
only two uncollected bills for July at this time, each 
$1.00, making only $2.00 outstanding, except two 
or three on the delinquent list sent here by you. As 
the meters were read by Perin the &th of July, it 
cuts down the receipts for July. Next report we will 
make a better showing. There isa sight draft here 
in favor of the Ansonia Electric Company, amount 
$20.00. Please send check at once and oblige 

Yours very t.uly, 
W. S. PIERCE. 


Free Lectures on Electricity. 
Prof. A. L. Arey of the Free Academy of Roches- 
ter, N. Y., will give free evening lectures to a class 
of electricians during the winter months. 


The McKeesport Case. 


The Long-Delayed Decision Handed Down. 


The United States Supreme Court has decided the 
case of the Consolidated Electric Light Company 
against the McKeesport Light Company in favor of 
the defendants. The Court holds the Sawyer-Man 
patent invalid. The decision was handed down by 
Judge Brown. 

The patent in suit is United States Patent No. 
317,676, dated May 12, 1883, granted upon the ap- 
plication of Wm. E. Sawyer and Albon Man to their 
assignee, the Electro Dynamic Light Company, for 
an improvement in electric lamps, and assigned to 
the Consolidated Company. 

The bill was filed December 8, 1887, and is in the 
usual form, setting forth the granting of a patent and 
its assignment to the complainant, and alleging in- 
fringement by the defendant. The defendant an- 
swered the bill, setting up the usual defences, and, in 
addition, certain special defences which will be cou- 
sidered fully further on. Issue was joined ; proofs 
were taken by both parties, and the case was- held at 
final hearing on the pleadings and proofs hy Mr. 
Justice Bradley and Judge McRennan, and an opinion 
was filed on October 5, 1889, holding the patent in 
suit to be invalid and directing the bill to be dis- 
missed. A final decree was entered in accordance 
with the opinion on October 10, 1890, and from this 
decree the complainant appealed to. the Supreme 
Court. . 

The questions involved on the appeal relate to the 
validity of the Sawyer and Man patent in suit, the 
proper constructions of the claims of the patent and 
infringement by the defendant. 

- The errors relied upon by the appellant were as fol- 
lows : i l 

1, The Court below erred in giving too broad a con- 
struction to the claims of the patent in suit ; 2, in 
holding that the claims of the patent in suit were void 
for lack of novelty ; 3, in not following the adjudica- 
tion of the Patent Office on the issue of priority of in- 
vention between Sawyer and Man and Edison with re- 
speet to the invention in suit; 4, in holding the evi- 
dence that Sawyer and Man made the invention in 
suit prior to Edison to be insufficient; 5, in holding 
that the invention covered by the claims in suit was 
not patentable; 6, in holding that the elaims of the 
patent in suit were for a different invention from what 
was described in the original application for the 
patent, and that the amendments to the original 
applications which were made in the Patent Office 
were not justifiable; 7, in not holding the patent in 
suit to be valid and to have been infringed by the 
defendant, and in not granting a decree for an in- 
junction and an accounting as prayed in the bill. 

This isa negative victory for the Edison interests, 
though an important one for them, in that they are 
saved from paying several hundred thousand dollars 
for past damages for infringement. , 

As to the future the decision has no interest for any 
one; the incandescent lamp field is now free for- 
ever. 


American Institute of Eleotrioal Engineers. 


The 101st meeting of the American Institute of 
Electrical Engineers, to be held on November 20th, 
will be devoted to a discussion of the Storage Bat- 
tery Outlook.” All members having information to 
impart, bearing upon this subject, are invited to con- 
tribute toward a better understanding of the possi- 
bilities of the accumulator. 


— 


The Henry Eleotrioal Club. 


At the weekly meeting, on the Sth inst., of the 


Henry Electrical Club, at the rooms of the American 
Institute. New York City, Mr. Joseph Sachs gave an 
illustrated lecture on Systems of Dynamo Regula- 
tion.” 


Removal. 


Coleman Sellers, E. D., consulting engineer, and 
Horace W. Sellers, architect and engineer, have re- 
moved to rooms 537-539 Philadelphia Bourse. 
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LEGAL NOTES. 


Abraded Insulation is Negligence. 


Justice Lathrop of the Supreme Judicial Court of 
Massachusetts has just rendered an opinion which 
cannot fail to be of interest to electric lighting men. 
A tinsmith named Griffin, while engaged in placing 
an iron conductor on a building in Springtield, Mass., 
came in contact with a live wire the insulation of 
which had become abraded. He sustained a severe 
shock and instituted suit for damages against the 
owners of the wire, the United Electric Light Com- 
pany of Springfield. In the lower court the verdict 
was forthe defendant. When the case was appealed, 
Justice Lathrop reversed the finding of the lower 
court. In his opinion he said: 

„The plaintiff was not a trespasser or a mere 
licensee, who must take the premises of another as 
he finds them. He was rightfully on the premises 
for purposes of business. On these premises the de- 
fendant had rightly placed two electric wires. These 
were a source of danger unless properly insulated. 
This fact was recognized by the defendant by insu- 
lating them. But it was negligent if it failed to use 
reasonable diligence in seeing that its wires were kept 
in a state of repair. This duty it owed at least to 
every, person who, for purposes of business, was 
rightfully upon the premises.” . 


An action was begun at St. Paul, Minn., on the 
Ist inst., by Thomas Wallace, Jr., against the Car- 
penter Electric Heating and Manufacturing Com- 
pany and the American Electric Heating Corpora- 
tion to recover from the second named defendant 
$5,587 under the law relating to the liability of 
stockholders. The plaintiff claims to have just se- 
cured a judgment for the amount named against the 
first named defendant, but that an execution was 
returned unsatisfied, and the American Corporation 
holding $250,000 of the $400,000 stock of the Car- 
penter Company, he demands judgment against the 
former. i 

Judge Lawrence, of the New York Supreme Court 
has dissolved the Electrical and Mechanical Engi- 
neering Company, of No. 41 Cortlandt street, and 
made the temporary receiver, Jonathan H. Vail, per- 
manent receiver. l 

Joseph Donaldson, manufacturer of gas and electric 
fixtures at No. 74 East Ninth street, New York. has 


made an assignment. Liabilities, $23,672 ; nominal 
assets, $28,022 ; actual assets, $7,157. 


Personal. 


J. G. Ihmsen, manager of the Keystone Telephone 
Company, Pittsburg, was a New York visitor last 
week. i 


W. H. Webb, the Solar Carbon missionary, was 
distributing tracts and gathering in orders on Man- 
hattan Island last week. 


European Agency for Walker Company. 


An agreement has been entered into between the 
Walker Manufacturing Company of Cleveland and 
F. De La Briere and C. La Blatec, representing a group 
of capitalists of Paris, whereby the apparatus of the 
Walker Company isto be extensively introduced into 
Europe. 


GENERAL NEWS. 


What is Going On in the Electrical World. 


Little Valley, N. Y.—It is proposed to bond the town 
for $7,000 for municipal electric lights. 


Heyworth, 111.—J. L. Humphreys’ grain elevator and 
electric light plant were recently destroyed by fire. 


Catawissa, Pa.—By a vote of 307 to 59 the citizens of 
this borough have voted in favor of a municipal electric 
light plant. 


Uhrichsville, 0.—The franchise for an electric line 
between Uhrichsville and New Philadelphia has been 
given to C. E. Michener. 


Alexandria, Can.—The town council has entered into 
a contract with Ahearn & Soper, of Ottawa, to furnish 
electric lights for the streets. 


Bessemer, Ala.—It is probable that the Electric Light 
Company will get control of the street railway and 
change it to an electric line. 


Burlington, Vt.—The mayor's veto of the franchise 
granted to the Columbian United Electric Company has 
been sustained by the Board of Aldermen. 


Montesano, Wash.—The city council has passed an 
ordinance granting to Albert Daub a 15-year franchisr 
for operating an electric light plant. 


Valatie, N. Y.—The trustees have entered into an 
agreement with Robert P. Richmond to light the streets 
of this village with sixty 25 C. P. electric lights. 


Unionville, Mo.—A committee of citizens has been 
appointed to confer with the city council on a proposed 


issue of bonds for water works and electric lights. 


; Toluca, Mex.—I* is proposed to introduce electric 
lighting in Toluca, capital of the State of Mexico, em- 
ploying power generators ut neighboring water falls. 


Ontonagon, Mich.—At a special election held for the 
purpose the citizens voted to bond the village for $12,000 
for the purpose of putting in an electric light system. 


Los Angeles, Cal.—The council has passed the final 
ordinance granting to the Los Angeles Traction Com- 
pany a franchise for an electric railway in Eighth street. 


Lafayette, La.— Proposals are wanted until November 
20 for surveys, maps and estimates for waterworks and 
electric light plant. T. M. Biossat will furnish informa- 
tion. 


North Wilkesboro, N. C.—W. F. Trogdon, North 
Wilkesboro, wants estimates on cost of transmitting by 
N 100 horse power a distance of one and one-half 
miles. 


Richmond, Va.—The Traction Company have about 
200 hands employed in the construction of the new 
trolley line in Broad street and to the Exposition 
grounds. 


Skaneateles, N. Y.—The village trustees have granted 
to the Auburn Inter-Urban Railway Company a fran- 
chise to lay and operate an electric surface railroad in 
this village. 


Kansas City, Mo.—The Missouri, Kansas & Texas 
Trust Company and the Metropolitan Street Railway 
Company are rival applicants for an electric car line on 
Wyandotte street. 


Cincinnati, 0.—Manager Heck of the “Zoo” recom- 
mends putting in a new electric light plant of capacity 
sufficient to light the entire grounds and all the build- 
ings, to cost about $20,000. 


Woburn, Mass.—It is reported that the Woburn Elec- 
tric Light Company is about ready to liquidate all in- 
debtedness, and that it will continue the business after 
a thorough reorganization. 


Tarrytown, N. Y.—Two companies have made appli- 
cation to the board of trustees fora franchise to build 
an electric railroad in this village to connect with the 
White Plains road at Elmsford. 


Mankato, Minn.—C. L. Alleman and S. R. Snow will 
ask the council fora franchise for a combined electric 
street railway, electric light and steam heating plant, to 
be built and operated as soon as possible. 


Halifax, N. 8.—Preparations have been made to lay 
the rails for the electric tramway immediately on their 
arrival from New York ; the cars and equipment gener- 
ally are expected to be first class. 


Hagerstown, Md.—The Hagerstown and Potomac 
Electric Railway Company has reorganized, with the 
following local directors: Peter J. Mayberry, John H. 
Blake, Albert J. Everly and McKinley B. Embrey. 


Long Branch.—The Long Branch Lighting Company's 
plant has been bought by the Consolidated Gas Company 
of New Jersey, and the latter has assumed control of the 
plant here. There will be no change in the local man- 
agement. 


Tennallytown, Md.—The Potomac Electric Light and 
Power Company has secured the contract to light this 
city by electricity. They will immediately string over- 
head wires and erect seventy electric lights in place of 
the naphtha lamps now in use. 


Worthington, Minn.—Work on the city electric light 
plant is well under way and the lights will be turned on 
about December 10. About 409 private lights have been 
ordered by citizens, and the city will use cight ares, be- 
sides several on the court-house. 


Scranton, Pa.—The Delaware, Lackawanna & West- 


ern Company have demonstrated the success of electric 


motive power in mining operations at their Bellevue 
shaft, and will introduce the electric system of haulage 
in all their mines in this section. 


Athens, Ga.—This city is now experimenting in the 
operation of its own arc light plant, recently purchased 
from the owners here for $9,000. The incandescent 
plant is now owned by Mr. R. L. Bloomfield, president 
of the Athens Manufacturing Company. 


West Chestar Pa.—The representatives of a party of 
Philadelphia and New York capitalists are interviewing 
the farmers between this place and Quarryville, Lan- 
caster county, relative to securing the rights of way be- 
tween these points for an electric railway. 


East Orange, N. J.—The Suburban Electric Light & 
Power Company, an East Orange corporation, has ap- 
plied to the township committee for an electric light 
franchise and for authority to lay underground con- 
duits for the transmission of their current. 


Jacksonville, Fla—J. F. Eldridge, treasurer of the 
town of Orange Park, states that Boston and Chicago 
capitalists are interested in the projected clectric rail- 
road between Jacksonville and Orange Park, and there 
is every indication of its early construction. 


Moreland, Cal.—At a meeting held here recently tv 
get the views of the people as to contributing aid to tk 
proposed San Jose and Saratoga Electric Railroad it wa 
decided to raise a fund of $50,000 for the purpæe. L 
M. Hale, of San Jose, is an active promoter of the tail- 
way project. 


Standish, Mich.—Beecher Kimbel, of Au Sable, has 
asked the council for a twenty-five-year franchise for an 
electric light plant. He says he will light the city for 
#48 a year per lamp and furnish it to business houses fur 
75 cents per month. It is thought that his offer will be 
accepted. 


Salida, Col—The Edison Electric Light Company 
have sold their entire plant to the Mountain Electric 
Company of Denver. All local interests have been sold 
and all property and franchises pass into the hands of 
the new company. Mr. Bentley, of Florence, will he 
the new manager. 


South Braintree, Mass.—It is reported that the New 
York, New Haven & Hartford Railroad Company ¥ill 
at once commence the erection of repair shops and a 
large power house here to furnish electric power for the 
proposed line between this place and Boston to be oper- 
ated by electricity. 


Rutherford, N. J.—A franchise has been granted w 
New York and Philadelphia capitalists connected with 
the Union Traction Company of New Jersey under 
which that company can begin the construction of jt 
proposed trolley line from Rutherford to Newark. a dix 
tance of fifteen miles. 


New York.—The Madison Avenue Street Car (um. 
pany will have two cars fitted with storage batteries in 
regular service on its line ina few days. One of the 
cars has been run over the line already and worked 
without a hitch of any kind. If the experimental cars 
prove a success after sufficient trial all the cars on the 
line will be similarly equipped. 


Quebeo, Can.—(anadian capitalists are interesting 
themselves in the project of an electric street railway in 
Buenos Ayres, Argentine Republic. The city has 730.. 
000 inhabitants, and there are only two streets in whieh 
the electric company has not the right to lay down 
tracks. Canadian trade with the Argentine Republic is 
now $4,000,000 a year. 


Wakefield, Mass.—A company to be known as the 
Peabody, Lynnfield & Wakefield Street Railway Com- 

ny has been formed to build an electric railroad from 

eabody to Wakefield through Lynnfield. The men 
interested in it are B. W. Russell. Daniel Low, Thomaz 
H. Johnson, of Salem, with J. M. Danforth, of Lynn- 
field, and E. P. Shaw, of Newburyport. 


Biwabio, Minn.—Steps have been taken to incorporate 
this place as a city so as to enable it to sell bonds and 
use the money for improvements. It is proposed to 
raise at least $10,009 in this way, put in an eleetric light 
plant, extend the water system, improve the street. 
etc. Biwabic is a mining town. 


Benton Harbor, Mioh.—A franchise for a new electric 
street railway company will be asked of this city prob- 
ably at the next regular meeting, December 4. The 
line will run from the City Hall on Main street to Easton 
Springs. The enterprise is backed by a syndicate of 
Chicago and local capitalists. 


Philadelphia.—The stockholders of the People's 
Traction Company ata recent meeting decided to re- 
duce the capital stock of the company from $10,000.00 
to $6,000,000. This action makes the par of the stock 
$30 instead of $59, so that it is now full paid and 
subject to no further calls. 


Beverly, Mass.—The old storage battery railway be- 
tween Beverly and Danvers, which failed in operation 
and was abandoned three years ago. is now being re- 
paired. It has come into the possession of the Lynn & 
Boston Street Railway Company who will equip it with 
the trolley system and operate it. 


Trempealeau, Wis.—Business men here will make an 
effort at the next session of the Legislature to have an ap 
propriation made for improving the Trempealeau river 
so as to make it navigable for canal boats and smaller 
craft. The next step will be to fit out a trolley electric 
system for running the canal boats. 


New Haven, Conn.—The ** Leader” states that it i- 
announced ‘that a new electric railroad is to be built 
and put in condition to operate by early spring. It will 
connect existing lines in Hartford with the city of Retk- 
ville, thus making a through line from the capital city 
to one of the most bustling centers of the State.” 


Beatrice, Neb.—The consolidation of the two electric 
companies here has been completed and the new con- 
cern will be known as the Beatrice Eleetric Company. 
The capital stock is fixed at $100,000. The officers are: : 
J. A. Horbach, president; J. E. Smith, vice-president: 
A. S. Maxwell, secretary; Paul W. Horbach, treasurer. 


Winona, Minn.—The profiles and plans of the pr- 
jeeted electric railway from La Crosse to Neillsville. 
through Black River Falls and Merrillan, about 70 wile 
have been nearly completed in the office of Engineer 
Pickles in this city. The company projecting the read 
will decide this winter whether to go ahead with its con- 
struction. 


Downsville, N. T.— Citizens of Downsville have sub- 
scribed a sufficient sum to cover the expense of survey- 
ing a line for an electric railroad to East Branch. A 
New York company is said to be satisfied that there 
is business cnough to make a railroad to East Branch 
pay and is willing to consider the matter of building 
the road when surveys are submitted. 


Nov. 13, 1895. 
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New Albany, Ind.—The Commercial Club of New 
Albany have about completed arrangements for the con- 
struction of the long-talked-of electric line from New 
Albany to Evansville, Ind. The line will extend along 
the river front between the two cities, taking in Cory- 
don, Leavenworth, and in fact all of the river towns in 
Indiana between the terminal cities. 


Akron, 0.—The Akron, Bedford and Cleveland elec- 
tric line started its first trains on October 3), and there 
is now an hourly service between the two terminals. 
The line is thirty-nine miles in length and has a road- 
bed equal to the bed of the ordinary steam line, so that 
the limit of speed may be reached. The scheduled time 
to the heart of Cleveland is one hour and a half. 


Milford, Pa.—The building of an electric or steam rail- 
road between Frenchtown and Pittstown, Huntingdon 
county, is talked of by the citizens of these two towns 
and the residents along the proposed road. Many of 
the property owners have already offered the right of 
way free through their properties and it is thought 
other property owners will do the same. 


Bennington, Vt.— A preliminary survey for the elec- 
tric road between Bennington and North Bennington 
is being made, and has been completed as far as North 
Bennington. It is intended to continue the survey 
as far as Walloomsac to connect with the line to Hoosick 
Falls. The work of constructing the road will be com- 
menced early iv the spring if present plans be carried 
out. 


Brooklyn, N. Y.—The entire system of the Brooklyn 
Heights Railroad Company is now operated by electric- 
ity, steam on the Cypress Hill branch having been done 
away with. The electric cars on that line began run- 
ning on the 5th inst.—A deal has been consummated be- 
tween the Nassau Electric Railroad Company and the 
Brooklyn Traction Company, by which the former is to 
secure control of the latter. 


Grand Rapids, Mich.—(irand Rapids will in a few 
weeks be connected with the Grand river and Flat 
river water power at Lowell by an electric line which 
will convey 500 horse power in electricity to this city. 
The power transmitted here will be used for lighting 
and for running motors, contracts for power up to 200 
horse having already been made. The cost of the line 
from Lowell to this city approximates $150 a mile and 
the distance is 194 miles. 


Chattanooga, Tenn.— The master commissioner, Henry 
O. Ewing, advertises the sale of the Chattanooga Elec- 
tric Railway by public auction on the 23d day of Decem- 
ber next. The property will be sold subject to any 
rights which the bondholders of the Chattanooga Elec- 
tric Street Railroad Company or the City Street Railroad 
Company may have by reason of certain trust deeds exe- 
cuted by the said two last named companies and entered 
n record in the register’s office of Hamilton county, 

enn. 


Youngstown, 0.—A number of capitalists of Pittsburg, 
New Castle, and Beaver county, Pa., are organizing a 
company and will apply for a charter to construct an 
electric line from Pittsburg to New Castle. The new 
line will probably be a continuation of the line which 
ts now being constructed on the east side of the Ohio 
tiver, and will run through Rochester, New Brighton 
and Beaver Falls and reach Youngstown via Enon Val- 
ley and Poland. 


Logansport, Ind.—Eastern capitalists are interested 
in the construction of a new north and south electric 
street railway here, and it is announced that the system 
will probably be completed within the coming year. J. 
T. McNary, ex-manager of the present cast and west 
line, will be the manager of the new company. If 
proper encouragement is given along the proposed route 
the system will be extended as rapidly as possible to 
Delphi via Camden and thence to Burlington by way of 
Flora and Bringhurst. 


Lorain, 0.— According to plans now under considera- 
tion, the East Lorain street railroad will be extended to 
Cleveland on an air line along the lake shore, a distance 
of 24 miles, connecting with Cleveland lines at Rocky 
River. The road will be used for both passengers and 
freight. Nearly all the right of way has heen secured, 
and the commissioners of Cuyahoga and Lorain counties 
will be asked fora franchise in a few days. Mark Hanna, 
of Cleveland, is reported to be the financial head of the 
scheme. 


Washington, D. C.— During a recent visit of Mr. Geo. 
Westinghouse. Jr., to this city, he stated toa News“ 
reporter, that work on the new electric locomotives, 
now being constructed at the Baldwin Locomotive 
Works, Philadelphia, is progressing rapidly. These 
locomotives will be completed within a short time, when 
experimental trials will be made on the Pennsylvania 
railroad between New York and Philadelphia. It is ex- 
pected that the electrical engines will be able to haul an 
ordinary train of coaches and maintain a speed of 120 
miles per hour. —Lieunt. N. E. Mason, the naval 
officer in charge of the proving grounds at ludian Head, 
Md., recommends that in the interests of cconomy and 
safety the quarters and buildings at the station be 
lighted by electricity. Oil lamps are now used. 


Chicago.—It is stated that the franchises and property 
of the Englewood and Chicago Electric Railway Com- 
pany and of the Chicago and Morgan Park Railway 
Company have pussed into the control of a syndicate 
which includes August Belmont. John I. Waterbury, 
Isaac L. Rice, President Griscom of the International 
Navigation Company, J. C. Shaffer, of Chicago. and 
President W. W. Gibbs of the Electric Storage Battery 
Company of Philadelphia. It is proposed by this syndi- 


cate to construct a suburban electric railway system 100 
miles long, using the Chloride Accumulator” as mo- 
tive power. m 


Niagara Falls, N. Y.—The Clif Paper Company of 
this city has decided to do away with their steam en- 
gines and adopt electricity as a motive power. The 
generator will be placed in the gorge of the Niagara 
River, coupled to a horizontal shaft and water wheel 
operated under a head of 125 feet. The Clif Company 
will immediately build a power house above their pulp 
mill in which will be placed the generator. A 250- 
horse power water wheel of the Leffel horizontal pat- 
tern has been ordered and will be ready as soon as the 
power house is finished. Two motors of 100-horse power 
will be attached to each of the paper machines. 


Madison, Wis.—William T. Fish and H. C. Adams 
have secured a franchise from the town of Madison to 
build an electric railway line from Camp Randall to 
Wingra park, thence to Greenbush and from there back 
to this city, connecting with the present line near the 
Illinois Central depot.—Surveyors are at work on the 
line of the proposed electric railway from Chicago to 
the Wisconsin lakes and summer resorts. The route as 
being surveyed will start from the St. Paul Railroad at 
Libertyville, cross the Wisconsin Central at Gray’s lake 
and run through the Fox lake region up to Wilmot, 
Wis., and probably to Lake Geneva and Madison. 


Oakland, Cal.—It is the intention of the Pacific Trans- 
mission Company to put in a plant at Corrall Hollow for 
the generating of electric power to be transmitted by 
wire to San Jose and Oakland. The former place is to 
be supplied with 1,200 horse power and the latter with 
3.800 horse power. The plant to be erected will be of 
the latest and best improved, regardless of cost. It will 
generate the power from refuse coal which would other- 
wise be waste material at the mine.—The Oakland En- 
quirer’’ says: The great economy of electric railroads 
as compared with cables is proved by the fact that the 
Southern Pacific finds it can save $2,900 a month by con- 
verting the San Pablo avenue road into an electric line. 
That is the result of investigation and computation re- 
cently made by the experts of the company, and the 
change will be made very soon now.” 


Milwaukee, Wis.—The special committee on street 
lighting has decided to report to the common council in 
favor of entering into a five years’ contract with the 
Milwaukee Street Railway Company for the lighting of 
the city streets and public places with 2,000 candle 

wer are lights. A two-mile radius is wo be established 
inside of which are to be only underground wires, and 
lights fed by such wires are to be paid for at a rute of 
$109 per lamp per year—a dollar less than what is now 
paid all over the city. Outside of this limit it is pro- 
posed to permit the stringing of overhead wires and in 
that district the rate is to be $92 per lamp per year.— 
The ten miles of subways for the cables of the Pabst Heat, 
Light & Power Company have been completed and the 
work of putting in the wires in the conduits is under way. 
The other work necessary to complete the new system is 
being pushed, and will be done by the time the cables 
are laid and connections made. New Willans engines, 
of English make, are to be put in and new Westinghouse 
generators, and the new plant will have a capacity of 
50.000 lights as against 5,00), the capacity of the present 
plant. It will be run on the alternating instead of the 
direct system, with a pressure of 240 volts in place of 110 
as at present. It ix asserted that it will be one of the 
most complete plants of the character in the country. 


TELEPHONE AND TELEGRAPH. 


The Berliner an Extension of Blake's Patent. 
To the Hlitor of ELECTRICITY, 

Sir: There is one point in the transmitter situation 
which I have not seen raised. A patent was issued to 
Francis Blake. No one will deny that the Blake trans- 
mitter operated by variable pressure on electrodes whieh 
were intended to be in constant contact.” The Bell 
Company had the sole and undisputed use under this 
patent during its cutire legal tife, which is all that the 

tent laws anticipate that any patentee or assignee shall 
wave. To claim under the Berliner that which was so 
long practically used under the Blake would be really 
an extension, Do the patent laws admit of extensions 
in this way? A. BLAKE. 


(If the Berliner patent is sustained in the court of last 
resort it will certainly mean, in this case at least, that 
the generally accepted interpretation of the meaning 
and intent of our patent laws has been an incorrect one. 
It will mean that practically a reissue of a valuable 
expiring patent can be secured if the matter is gone 
about in the right way.—Enp.] 


í The Motion Denied. 


The Supreme Court of the United States on the 11th 
inst. denied the motion of the Bell Telephone Company 
to dismiss the appeal of the United States in the Berliner 
ease. The court holds that it has jurisdiction to try the 
east. 


A Cable Up the Amazon. 


Mr. Alexander Siemens, of London, is now engaged 
in surveying the route for the new cable about to be 
laid up the Amazon from Para to Manaos under ex- 
elusive concessions from the Government of the Brazil- 
ian Republic. The entire length is 1,365 nautical miles, 
and there will be inall sixteen stations on the line. 
This long sub-fluvial line will for the first time bring 
these regions, so increasingly productive of india-rub- 
ber, coffee and sugar, into direct telegraphic communi- 
cation with Europe. All past attempts on the part of 


the Brazilian Government to establish aerial lines 
through these districts have failed, owing to the rapid- 
ity and density of the forest growths. 


To Extend the Postal Lines. 


Officials of the Postal Telegraph Company have been 
at Memphis, Tenn., looking over the prospect of ex- 
tending the Postal’s lines west of the Mississippi River 
through Arkansas and Texas. It is also thought they 
contemplate purchasing a line from Memphis to New 
85 85 operated by the Yazoo and Mississippi Valley 

ilroad. 


The Longest Telephone Span. 


The longest suspended telephone wire is no doubt 
that extending across Lake Wallenstadt, Switzerland. 
The distance from post to post measures one and a half 
miles, yet at the lowest point the wire is still 120 feet 
above the lake. 


Litigation in the Northwest. 


Papers have been filed in Milwaukee in the case of 
the National Telephone Construct on Company against 
the Wisconsin Telephone Company in which it is 
sought to restrain the defendant from taking down a 
short telephone line in Waukesha and to prevent it 
from being disconnected with the long-distance service 
of the Wisconsin Company. 


The subscribers of the Wisconsin Telephone Com- 
pany at Milwaukee, who object so vigorously to the 
rates and rules recently enforced by the company, have 
formed an association for the purpose of mutual 
action in seeking relief.“ Each subscriber is to con- 
tribute to a common fund which is to be used for the 
purpose of investigating the workings of the telephone 
business and securing relief from burdensome charges 
and inefficient service.” | 

The new exchange of the Wausau Telephone Com- 
pany, Wausau, Wis., was opened last week with 121 
subscribers. Service is supplied at $3 and $1.50 per 
month. To meet the rates, the Wisconsin Telephone 
company announced a reduction to $1.25 and $1 per 
month. 


pany, under a franchise granted to the Hyde Park Tele- 
graph, Telephone & Electric Company in 1889, and 
purchased at a receiver's sale, is laying conduits and 
erecting pole lines in the streets of Hyde Park, Chicago. 
The company announces that it will establish a com- 
plete telegraph, telephone and messenger service. 

The Automatic Telephone & Electric Company of 
Chicago has made an assignment to Frank C. Wood. 
The assets of the company are about $5,000 and the 
liabilities slightly exceed that amount. The company 
was organized about two months ago as the licensee for 
an automatic telephone for the State of Illinois outside 
of the city of Chicago. Thecompany had not begun ac- 
tual operations when it got into financial difficulties and 
finally concluded to make an assignment. 


The manager of the Wisconsin Telephone Company at 
Oshkosh, Wis., has declared his company to be willing 
to furnish free service in that place if necessary to hold 
the business. The Oshkosh Telephone Company is 
about ready to open its new exchange, hence the des- 
perate effort of the old company. 


The Automatic Telephone Service Company, Buffalo, 
N. Y.—to provide for the use of the Strowger auto- 
matic telephone in that city. Capital stock, $300,000. 
Directors: Oliver Watson, Edward Mitchell, Henry 
Koons, Charles Eck and Tracy C. Becker, all of Buffalo. 


The Lake Superior Telephone Company, which has 
already secured a franchise at West Superior, Miun., 
has applied for similar privileges at Duluth, Minn. 
John Goodnow, of Milwaukee, is identified with the 
new company. 


The capital stock of the Southern New England Tele- 
hone Company is to be increased from $1,500,000 to 
1,650,000. The increase is to be applied to improve- 
ments. 


The Southwestern Telephone and Telegraph Com- 
pany will extend its line from Waco to Houston, Tex. 


The new telephone exchange with seventy-five sub- 
scribers is now in operation at Ocala, Fla. 


A fire alarm system is to be installed at Medina, N. Y. 


New Companies Incorporated. 


The People's Telephone and Telegraph Company. 
San Jose. Cal. Capital stock, $50,000. Directors: 
W. C. Andrews, Gus Lion, F. E. Spencer, H. G. Hickok, 
C. E. Severance, Nicholas Bowden, F. H. Burkholder, 
W. H. Field and Fred S. Moore. 


The Westem Telephone and Telegraph Company has 
been organized at Fort Wayne, Ind. The company is 
composed of local Lima. Ohio, capitalists. G. W. Beers 
is president and D. J. Cable, of Lima. is secretary. The 
company already controls telephone exchanges at 
Lima, St. Mary's Defiance, Van Wert and Wapakoneta, 
Ohio, and toll lines at many other points. It has op- 
tions on lines at Decatur, Portland, Bluffton and Hart- 
ford City. Telegraph stations will be operated in con- 
nection with the telephone. 
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Mr. J. M. Atkinson, already well known in the electrical 
trade, has been placed in charge of the Forest City Electric 
Company’s Western office recently opened in Chicago. 


W. D. Forbes & Company, 1300 Hudson street Hoboken, 
N. J., are distributing an attractive circular calling atten- 
tion to their high speed engines and other machine special- 
ties. : 


The Siemens & Halske Electric Company, Chicago, has 
issued a series of catalogues devoted to Band Are Lamps, 
Electric Rock Drills, Electric Motors, and other forms of 
apparatus. The books are profusely illustrated and contain 
considerable interesting and valuable data. 


Fred M. Locke, Victor, N. Y., has issued an illustrated 
catalogue and price list of his well-known High Insulation 
Line Material. Supplementary to it heis publishing a long 
list of testimonial letters from people who have been using 
his goods. 


The Ruete Conduit Company has established its general 
sales office inthe Havemeyer Building, New York, with 
Mr. Frederick Noll, already well known to the electrical 
fraternity, in charge. The works of the company at 164 and 
166 First street, Jersey City, are being fitted throughout 
with the latest types of labor-savin machinery, and within 
a few days the company will be able to take care of all or- 
ders. Mr. E. T. Greenfield, an interior conduit pioncer, 
and W. T. Ruete, whose name the com ny bears, will 
have personal supervision of the manu acturing depart- 
ment. 


— 


H. L. Merritt has become proprietor of the Boston Incan- 
descent Lamp Company, and will continue the manufacture 


The Metropolitan Electric and Power Company, Alle- 
gan. Mich.—to do a general electric supply and water 
ower business. Capital stock, $50,000. Promoters: John 
S. Rannay, Chicago, III.; F. A. Makin, Samuel Clark, Mon- 
terey, Mich.; Frank E. Semon, Allegan. 


The Mexican National Exposition and Land Company, 
Jersey City, N. J.—to purchase, hold and improve lands, 
construct buildings thereon, establish electrical works, 
tramways, water works, ete. Capital stock, $1,000,000. 
Promoters: John P. Stockton, Trenton, N. J.; John R. 

Passos, J. M. Ceballos, H.-R. Hollins, New York City ; 
C. N. Jordan, Brooklyn, N. X. 


The Camden Water, Light and Power Company 
St. Louis, Mo—to deal in light, power and water. Capita 
stock, $50,000. Promoters: F.W. Paramore, E. E. Paramore, 


H. F. Mueller, Chas. Brown, St. Louis. 


The Standard Brass and Electric Company, St. Paul, 
Minn.—to manufacture electrical and mechanical appa- 
ratus and supplies. Capital stock, $50,000. Promoters: 
Jehiel W. Jaggar, Jacob Heitbron, Theodore Guitting, 
St. Paul. 


The Hafemeister Electric and Machine Company, Cleve- 
land, Ohio—to manufacture machinery and electric goods. 
Capital stock, $5,000. Promoters: F. C. Hafemeister, G. C. 
Spaller, Henry F. Stolte, Wm. C. Hafemeister, E. F. 
Cowley. l 

The Nortonville Electric Light, Heat and Power Com- 

ny, Nortonville, Kan.—to manufacture and supply light, 
‘heat and power to the pe Capital stock, 22,200. Promo- 
ters: John Campbell, John W. Harris, L. F. Randolph, 
C. C. McCarthy, Nortonville. 


The Canton, Ohio, Light, Heat and Power Company has 
increased its capital stock from $50,000 to 8150, 000. 


The Electric Light Company of Manitowoc, Wis „ has filed 
an amendment to its articles increasing its capital stock 
from $40,000 to $50,000. 


The Western Electric Transit and Power Company, 
Boulder, Col.—to construct electric plants, railway lines, 
curry on a general business of an. electric transit company, 
ete. Capital stock, 100,000. Incorporators and directors: 
E. B. Goodwin, W. K. Mehollin, Oliver I. Cheney, John 
Leahy, A. J. Macky, H. J. Danford, Bernard Mallon and 
Frank Kline. i 


The Oakdale Electric Light, Heat and Power Company, 
Oakdale, Pa. Capital stock, 8,000. Directors: John ron 
Bryson, Ebenezer A. Thompson, Samuel E. McClurg, Harry 
D. Robb, Samuel D. Bryson, Oakdale. 


The Hyde Park Thomson-Houston Light Company, Chi- 
cago, has increased its capital stock from 100,000 to 
$125,000. 

The Newton Traction Company, Jersey City. N. J —to 
contract for, build and construct street railways, electrice 
railways, eleetrie wer and light systems, ete. Capital 
stock, 31,000,000. romoters; Horace B. Parker, Newton, 
Mans.: Louis Pfingst, Boston, Mass.: Frank P. lillyer, 
New York City; John N. Baldwin, Council Bluffs, lowa, 


The Acetylene Electric Gas Company (incorporated in 
W. Va.), Philadelphia, Pa.—to manufacture calcium, car- 
bide and other metallic compounds and liquifying acety- 
lene gas, ete. Capital stock, $1,000 minimum, $1,000,000 
maximum, Promoters: I. D. McKee, Jos. Cooper, Wm. T. 
Emerson, Edw. P. Carpenter, Philadelphia, Pa. 


The Fulton Street Railroad Com mur, New York City 
(re-organization of the North and East River Railroad 
Company). Capital stock, €500,000. Promoters: J. II. 
O'Rourke, A. H. Smith, Win. Farrell, John Bray, J. J. 


Mahoney, Brooklyn, N. Y. 


The Los Angeles Petroleum Smelting and Milling Com- 
pany, Los Angeles, Cal.—to buy nnd sell mineral and other 
lands ; build and operate smelting works; buy and con- 
struct railroads, telephone lines and electric ight sys- 
tems. Capital stock, $200,000.) Promoters: J. II Canavan, 
E. M. Wade, E. J. Reed, J. H. Bryant, Los Angeles; S. J. 
Keese, Pasadena, Cal. 


The Dunmore Strect Railway Company, Scranton, Pa. 
to build an electric street railway. Capital stock, £30,000. 


Promoters: Frank Silliman, Jr., Horace E. Haud, Robt. F. 
‘Fox, Scranton, Pa. 


The Waddell-Entz Machine Company (incorporated in 
W. Va.), New York City—to purchase, sell, ete., electric 
apparatus and machinery, ete. Capital stock, $0,000. Pro- 
moters: Alfred A. Whitman, New York City; Jose A. 
reas Plainfield, N. J.; Antonio Knauth, New York 

ily 


‘and all kinds of electrical apparatus, cte. 


ELECTRICITY. 


The Washington Light, Heat and Power Company, 
Washington, N. J.—to generate electricity for light, heat 
and power. Capital stock, 24,000. Promoters: Jno. Karr, 
Hackettstown, N. J.; Wm. A. Stryker, Frank P. MeKins- 
try, John W. Fitts, Joseph W. Johnson, Washington. 


The Mount Lowe Railway Company, Pasadena, Cal.—to 
construct, lease and operate electrice and other railroads; 
operate telephone and telegraph lines, water and electric 
lighting and power plants. Capital stock, $1,000,000. Pro- 
moters: Thaddeus S. C. Lowe, Leon P. Lowe, Herbert C. 
1 n Lowe, Pasadena ; Thaddeus Lowe, Alta- 
dena, Cal, 


The Pasadena and Altadenn Railway Company, Pasa- 
dena, Cal.--to construct an electric railway and operate 
same by electricity or stationary or locomotive gas or steam 
engines or wire cables. Capital stock, $100,000. Promo- 
ters: Leon P. Lowe, Thaddeus S. C. Lowe, Thaddeus 
Lowe, L. A. Lowe, Herbert C, Prown, Pasadena. 


The Reed Electric Company, Philadelphia, Pa.—to 
manufacture electrical and mechanical appliances and 
apparatus. Capital stock, $500,000. Promoters: Amos W. 
Bacon, Carl Hering, Philadelphia ; Marcellus T. Morrill, 
Camden, N. J. 


The Osborn Electro Magnetic Railway System (incorpo- 
rated in W. Va.), Auburn, N.Y —to manufacture apparatus 
for transmitting clectro-motor cars, and all appliances per- 
taining to electric railway equipment, ete. Capital stock, 
$30,000 minimum; $1,0 0,000 maximum. Promoters : Byron 
E. Osborn, J. Harrison-Pearson, Ruth E. Osborn, A. J. 
coe Auburn, N. Y.: Chas. Thompson, New York 

‘ity. l 

The Standard Electric Storage Battery Company (incorj 
porated in W. Va.), New York, N.Y.—to own, lease and sell 
electrical appliances, batteries, etc.; electrical contractors, 
manufacturers, ete. Capital stock, 31,000 minimum, $5,000,- 

maximum. Promoters: Ernest Thalman R. T. Me 
Donald, James Marwick, W. H. Bankier, New York City. 


The Scott & Janney Electric & Manufacturing Co. (in- 
corporated in W. Va.), Philadelphia, Pa.—to manufacture 
and construct electrical motors, dynamos, ete. Capital 
stock, $5,000 minimun, $5,000,000 maximum. Promoters: 
Dudley W. Lane, Geo. W. Edmunds, Chas. Watson, Geo. 
H. Hill, Philadelphia, Pa. 


The International Electric Com any (incorporated in W. 
Va.), New York, N. ¥.—to manu acture motors, dy namos 
Capital stock, 
$10,000 minimum, $2,000,000 maximum. Proinoters: Jno. H. 
Hankins, Steubenville, Ohio; G. M. Rundle, Danbury, 
Conn.; G. V. P. Lansing, Seattle, Wash. 


BUSINESS HINTS. 


Publio Buildings, Theaters, Residences, &o., Proposed 
or in Course of Construction. 


[The following summary is prepared weekly for ELxc- 
TRICITY for the information of advertisers and readers who 
are dealers in apparatus and, articles required in the elec- 
trical equipment of publie and private buildings. 


Albany, N. ¥.—The Albany Insurance Co. will erect a 
building on the Gladding property, adjoining the Albany 
Savings Bank. 


Allentown, Pa.— Philip Schneider, shoe manufacturer, 
Will build a factory on Jefferson and Pine sts.; the motive 
power of the new factory will in all probability be 
electricity. 

Baltimore, Md.—The Baltimore Athletic Club is consider- 
img the question of erecting a club-house, to cost 850,000 ; 
Dr. B. Merrill Hopkinson is president of the club. 


Beaver Falls, Pa.—An option has been secured by Pitts- 
burg parties of a large piot of ground at Beaver upon 
whieh they propose to erect a magnificent hotel if the 
Masonic University is built ; estimated cost, $500,000. 


Brooklyn, N. Y.—E. R. Barteaux will build 3 four story 
brick dwellings on north side of Montgomery Place, east of 
Sth ave., to cost $57,000. 

New York City.—Henry & Hartmann Schmidt, 112 East 
120th st., will build 2 five story flats, on north side of 119th 
st., esst of Madison ave; Architect Edward Wenz, 205 
East th st.... John Nold, 420 West 48th st., will build a five 


‘story flat and store on east side of Amsterdam ave., south 


of 100th st., to cost $17,000; Architect George F. Pelham, 
503 oth ave Francis A. Clark, 1879 Second ave., will build 
8 five story and extension brick stores and flats of various 
dimensions on west side of Ist ave., between Sth and 6th 
sts; Architect Edward Wenz, 205 East Sith Rt .. Dora 
Rernschild, 1026 Westchester ave, will build a five story 
tenement and store south side of Westchester ave., east of 
Union ave . Wm. W. & Thomas M. Hall, 687 Madison ave., 
will build 9 four story dwellings of various dimensions on 
north side of 87th st., enst of Riverside Drive; Architect 
A. M. Walsh Curming & Ferguson have purchased a plot 
on the east side of Amsterdam ave., north of 106th st, and 
plot on Amsterdam ave., south of 108th st., upon which 
they will erect five story flats and stores. 


Paterson, N. J.—The building which isto be erected by 
Quackenbush & Co. on Main st. will be equipped with 
electrical appliances. 

Philadelphia, Pa.—Work will be begun in a short time, 
renovating St. Augustine's Roman Catholic Chureh, 4th, 
below Vine st; among the new features to be introduced 
are electric lights in place of pas 
have been prepared by Architect Henry D. Dagit for the 
elevation and details fora large ten story office building to 
be built by the Pennsylvania Mutual Life Insurance Co. 
The dwellings, twelve in number, which Wright & Prenzel 
Will erect on west side of Germantown ave., above Broad 
st., will be lighted by electricity The Philopatrian Liter- 
ary listitute has adopted plans prepared by Yarnell & 
Goforth for its new building, which is to be erected on the 
site of the present one, on 12th st, below Walnut; the 
structure will contain a library, reading room, reception 
parlors, conversation rooms, offices for the officers of the 
institute and gymnasium on the upper floors, a culinary 
department, bath and a swimming pool in the basement. 


Pittsburg, Pa.—C. I. Flaccus, the glass manufacturer, has 
broken ground fora residence at the intersection of Negley, 
Stratford and Roup sts, to be equipped with all modern 
improvements... Architect W. S. Fraser bas completed 
plans for a six story fireproof building on Penn ave. above 
Mth st., for Charles Loekhart.... Chess K Hall will erect 
a Six story business house on 10th St. 

Rahway, N. J.—Mr. Rothschild, who is to establish a 
Shirt factory in Rahway, will probably introduce eleetric 
motors to run the sewing machines. 

St. Paul, Minn—The plans prepared by Cass Gilbert 
have been accepted for the Minnesota State capitol. 


Vol. IX, No. 18 
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Ss —— se 
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10 5.0 " 11 
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12 5.10 13 250 
13 5.10 14 4.00 
H 5.10 15 5.0 
15 5.10 16 6.00 
16 | 5. 10 17 6.00 
17 | 5.10 18 6,00 
18 ! 5.10 19 | 6.00 
19 5.10 20 6.00 
20 3.10 1 6800 
21 7.30 22 6.10 
22 | 9.00 23 6.10 
23 10.20 24 6.10 
24 11.00 25 6.10 
25 11.20 2 | 6.10 
26 LE EE EEJ t ee oao 
27 2.20 A.M. 27 | 6.10 
28 1.20 “ 28 6.10 “ 
29 | 2.20 29 ö 6.10 
30 3.0 3 8.10 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED NOVEMBER 5, 1895. 


. ” ~o 


ELECTRIC RAILWAYS AND APPLIANCES. 


549,094. Brake for Electric or Other Cars. Edward S. Am- 
rock, Waltham, assignor of one-half to James H 
Walsh, Boston, Mass. Filed March 16, 1592. 

549,256. Fender Attachment for Trolley-Cars. Henry F. 
Risch, Brooklyn, N. Y. Filed A ug. 4, 1894. 


519,416. Insulating Rails. Francis W. Wilson, New York, 
N. Y. Filed June 22, 1895. 
ELECTRIC LIGHTS AND APPLIANCES. 
549,132. Electrie-Are Lamp. Francis Jehl, Vienna, Austris- 


Hi assignor to F. Hardtmuth & Co ume place. 

Filed May 12, 1891. 

519,201. Incandescent-Lamp Reflector. Charles J. Klein. 
New York, N. Y. Filed April 18, 1895. 

349,268. Are Cut-Out. Caryl D. Haskins, Newton, Mas. 
ussignor to the General Electric Company of New 
York. Filed March 6, 1895. 

319, 109. Eleetrie-Are Lamp. Charles F. Vogelius, Bloom 
field, N. J., assignor to Joshua F. Bailey, New York, 
N. Y. Filed Jan. 17, 1895. 

DYNAMO ELECTRIC MACHINERY, ETC. 


519,153. Controlling Electric Motors. William B. Potter. 
Schenectady, N. Y., assignor to the Genera! Electric 
Company of New York. Filed Aug. R, 1995, 

549,162. Electric Switch. Joseph B. Smith and Sibert L 
Clough, Manchester, N. H. Filed April 26, 1895. 

549,189. System of Electrical Distribution. William M. 
Fairfax, Brooklyn, N. Y. Filed Feb. 7, 1898. 

519,209. Electromagnetic Switch. Charles L. Penny, New- 
ark, Del. Filed March 12, 1895. 


9,234. Arrature for Dynamo-Electric Machines or 
Motors. Ward Decker, Owego, N. Y. Filed Nov. 17. 
1892, 


519,237. Electric Switch. Gerald W. Hart, Hartford, Conn.. 
assignor to the Ilart & Hegeman Manufacturing Com- 
pany, same place. Filed March 19, 18%. 

419,383. Automatic Regulator for Converters of Energy. 
Wiliam E. Moore, Augusta, Ga. Filed March V, 
1895, 

9,156. Carbon-Contact-Resistance Switch. Friederick 
G. H. Meyer, Charlottenburg, Germany, assignor. by 
mesne assignments to the Siemens & Halske Electric 
Company of America, Chicago, III. Filed April 4, 
ISH. 

519,61. Electrical Dental Engine. Frank C. Priestly, 

Denver, Colo. Filed Feb. 12, 1898. 


TELEPHONE AND TELEGRAPH APPARATUS. 


519,179. Printing-Telegraph System. Jonathan E. Wood- 
bridge, Duluth, Minn. Filed Jan. 29, 1895. 

319,301. Telephone. Samuel Alexander, Hartford, Conn. 
Filed Sept. 24, 1895. 

519, 477. Loeal Transmitter-Circuit for Telephones. William 
W. Dean, St. Louis, Mo., assignor to the Bell Telephone 
Company of Missouri, same place. Filed March %9, 
1895. 

MISCELLANEOUS. 


Electric Heater for Curling-Irons. George D. 


Filed March 29, 1895. 

519.185. Electrolytic Apparatus. Thomas Craney, Bas 
City, Mish. Filed March 16, 1893. 

519,195. Electric Meter. Ralph O. Hood, Danvers, Maas. 
Filed March 9, 1895. ; 

519.2410. Electrical Annunciator. Robert L. Hunter, Min- 
neapolis, Minn. Filed Dee. 11, 1893. ; 

S4,241. Electrical Annunciator. Robert L. Hunter. Min- 
neapolis, Minn. Filed Feb. 3, 1804. i 

519,251. Method of Making Insulator-Rings. Charles F. 
Peterson, Schenectady, N. Y., assignor to the General 
Electric Company of New York. Filed June 118. 

319.3 16. Jransmitting-Ti me-Sigunla. Charles E. Buell, 

North Plainfield, N. 


J. Filed May 27, 1895. 
519,113. Electric Supporting-Insulator. 


519, 152. 
Pogue, Jerseyville, III. 


Joseph Collins, 
Washington, D. C. Filed Sept. 23, 1895. 1 

519, 470. Electrical Resistance. Henry E. Werline, Lan- 
caster, Pu., assignor of three-fourths to Frank S. Barr, 
same place, and Edwin I.. Reinhold and Henry Burd 
Cassel, Marietta, Pa. Filed Dec. 23, 1896. 
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NEW YORK, NOVEMBER 20, 1895. 


EDITORIAL NOTES. 


American No one who has been abroad recently, 

vs. or who reals the English technical 
English papers, can fail to note that in elec- 
Progress, tric traction work America is far in 


advance of the parent country. Nothing shows 
more plainly the difference between the character 
and forces of the two nations than a comparison of 
their progress in this line. Electric railroads of vari- 
ous kinds have become so common in America that a 
new line with 25, 50, or 100 miles of track creates 
little comment. Not so in England. At the open- 
ing of every new line, however small, there is a pub- 
lic function at which some of the leading dignitaries 
of the Empire are expected to preside, and several 
pages of the best technical papers are devoted to de- 
scriptions and illustrations which must be interest- 
ing to English readers (else they would not be 
printed), but which would be considered common- 
place and stale by the American public. 

Knowing that this sort of thing was looked for in 
the English press, our London correspondent (who 
is, by the way, one of the brightest newspaper men 
in London) recently sent us for publication a long 
description of one of these events, beginning as fol- 
lows : 

“On Monday, October 14th, there was publicly 
opened a new line of electric tramways on the over- 
head trolley system, running between Kingswood 
and Bristol, two West of England towns, a distance 
of nearly four miles.” 

He also reported : 

The journey of about four miles occupied about 
thirty minutes, but it must be borne in mind that 
red tape will not allow us to run our cars at more 
than about eight miles an hour in England, there- 
fore that is no index to the capacity of the cars. On 
the return journey the party stopped at the power 
house, which is about half way down the fine, to 
inspect the machinery there, and afterwards adl- 
journed to partake of the usual banquet.” 

Commenting on the slowness of the British public 
in going ahead with traction work, he says : 

In one respect our slowness to adopt electric 
traction over here is a distinct advantage, inasmuch 
as now that there are evidences of an extensive revival 
of the business and important schemes are in progress, 
while various others are in the air, we are enabled to 
make use of the past and dearly purchased experi- 
ences and the conclusions deduced therefrom by 
electric traction pioneers in the United States. We 
have far more light to guide us in thechoice of sys- 
tems and the various details of apparatus, as to what 
is the more suitable and so forth, than vou had in 
the States when you laid down your first important 
traction schemes. It may thus be expected that all 
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our systems which are now in progress will be in 
every way successful and satisfactory.” 

Of course there is more than a little common sense 
in this view of the case: Millions of capital were 
lost here in establishing successful electric railways, 
and it is a purely American characteristic that so 
much money can always be had here for experimental 
work when the looked-for success appears to justify 
the expenditure. From the narrow point of view 
of the capitalist, we have no doubt Englishmen 
showed good judgment in waiting for America to 
blaze the way. But from the broader standpoint, 
considering the greatest good to the greatest number, 
America has no mistakes of judgment to confess. As 
early as 1890 or 1291, millions of American working- 
men were giving thanks for the introduction of trol- 
ley roads, giving them the opportunity of living 
cleanly and wholesomely in suburban district 
something never before attainable. This number has 
been increased every vear. 

Moreover, from recent reports we are not w illing to 
admit that English construction of electric railways 
is better than our own. Certain it is that although 
several years behind us in the lighting field, we have 
maintained our superiority at every point—if we 
except the application of the gas engine and the ac- 
cumulator adjuncts. The great American public 
does not regret the ardor and enthusiasm with which 
the electric railway business was pushed here. The 
rooster crows. 

If we have paid for the education of our British 
friends, we are a philanthropic people, and will con- 
tinue to lead the world and teach progress. 

& K * 
Electricity The decomposition of sea water by 
and electrolysis, and the application of 
Sewage. the chlorine thus obtained to the 
disinfection of sewage has, wherever tried, demon- 
strated not only the complete practicability of the 
method but its economy, commercially considered. 

Prof. John W. Langley, of the Case School of Ap- 
plied Science, Cleveland, Ohio, who has given con- 
siderable attention to this problem by investigation 
and experiment, states some interesting facts in his 
address elsewhere published in this issue. To those 
interested in the problem of the cheap and effective 
purification of sewage, the data deduced from Prof. 
Langley’s experiments will be of considerable value. 
Although the operating plant used by Prof. Langley 
was of a capacity totally inadequate to the needs of a 
large city, the results attained show that from the 


‘expenditure of one electrical horse power per hour 


6.37 pounds of chlorine can be produced. 

„The quantity,“ Professor Langley says, would 
purify over fourteen thousand gallons of sewage per 
day of ten hours. A hundred horse-power would 
therefore disinfect nearly a million and a half gallons 
in the same time. The cost of the process will be 
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but little more than the cost of electricity plus that 
of pumping the sea water and the small additional 
amount for wages. These can be approximately es- 
timated at twenty-five cents for 1,400 gallons when 
carried out on a scale of 500 horse-power. Taking 
the wholesale price of bleaching powder, its cost to 


do the same amount of disinfection would be at least 


twenty times as great. For inland cities the cost of 
salt would have to be added, but even then the ex- 
pense would still be much below that of bleaching 
powder.“ 

The economy and simplicity of this method would, 
it seems, indicate its general application in the near 
future. 


yY & * 


Russell Sage One would as little ex- 
and pect a discourse from Dr. 
Stockjobbing Trusts. Chauncey M. Depew on 
„The Vanity of Flattery” as a dissertation by 
Mr. Charles A. Coffin on The Evils of Bonding.“ 
Treated by the authors, these subjects would be as 
incongruous in the literature of post-prandial and 
business life as the subjects themselves are for- 
“eign to the habits, tastes, inclinations and achieve- 
ments of the distinguished gentlemen named. 
Scarcely less surprising would it be to learn that 
Russell Sage, the multi-millionaire, has become the 
author of what may properly be termed a treatise on 
the Wickedness of Trusts.“ 

Mr. Sage, it may truthfully be said, has more than 
a speaking acquaintance with Wall Street. There 
have been days in his eventful career when he was 
on the wrong side of the market, but he hasn’t stayed 
therelong. By the aid of the experience of years, 
a highly-developed Shylockian instinct, and a careful 
perusal of ELECTRICITY, he has discovered that the 
annual reports of stockjobbing companies. like dyna- 
mite bombs, are not always what they seem. The 
process by which vanishing assets are converted into 
tangible, or a deficit into a profit, like some of the 
processes of nature and of science, are known only 
by the results accomplished, or by the phenomena 
exhibited. 

Yet, notwithstanding Mr. Sage has learned that 
the stock of companies which one day sells at 34, on 
another at 29 and on another at 303, is actually worth 
but about $4 a share, and not a particularly safe in- 
vestment at that. For aught the public knows, it 
may have been the discovery of this and similar facts 
that prompted him to exclaim, more in'anger than in 
sorrow: 


The public, or rather stock and bond holders and 
dealers in the certificates and bonds of these corpora- 
tions, should be enabled to know what the compa- 
nies are doing. Regular reports should be forced 
from them. They should not be allowed to run as 
blind pools, over-capitalized, watered, mismanaged 
by the cliques in control, over whose actions the 
stockholders really have no power. 


lt is to be regretted that Mr. Sage has neglected to 
be specific in his remarks, omitting, as he has done, to 
name the particular stocks to which the designations 
“blind pool,” ‘‘over-capitalized,”’ ‘* watered,” 
t mismanaged,” etc., are applied. To have enumer- 
ated this class of insecurities would have added 
much strength to another observation he made anent 
this subject : 

It is all very well to say that nobody is forced to 
invest in these concerns, but the securities are put 
out through the regular channels and powerful influ- 
ences are willing to induce the public to come in 
with its money. There is no valid excuse for 
secrecy on the ground that the independent trade 
otherwise would learn about inside business. What- 


ever cannot stand up under open competition has 
something wrong with it. 


„ „ * 


The The announcement that a number of 
Far mer patents issued to the late Moses G. 
Patents. Farmer are now offered for sale will 


create considerable interest. Mr. Farmer was one of 
the earlier pioneers, a prolific inventor, and one who 
did much good work. Although partially paral- 
yzed for some time before his death, his mind was 
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clear and bright, and he was active to the last in ings of Securities Company stock holdem; all aj 


originating new devices and improvements on some 
of his earlier products. 

It is more than possible that some of the new tele- 
phone companies will find in these Farmer patents 
just what they need to insure a successful business 
and as a protection against patent litigation. | 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


By those best posted, the rumor that Mr. Coffin 
has resigned from the General Electric Company is 
regarded as sheer nonsense. It is stated by those 
who know, that Mr. Coffin will never be forced out. 
When he retires if at all, it will be voluntarily. 

Mr. Coffin still has confidence in his star, and be- 
lieves he can yet pull the General Electric Company 
out of all its difficulties. 

We are authorized to announce that Mr. Coffin is 
not a quitter. 

& * * 


A Western View of the Standard Telephone 
Company. 
(From the Pacific Electrician. ) 


When the Standard Telephone Company waa organized 
in the East it was stated that it had unlimited millions back 
of it, that {t had secured valuable patents, and was prepared 
to push the telephone business in all parts of the United 
States. 

It has had its agents out in different parts of the country 
endeavoring to form local companies to sell rights (?) and 
has talked about starting factories in various localities. 
Lately there has been considerable inquiry froin different 
quarters as to the purpose and standing of this company, 
and until recently no satisfactory answer could be given. 
ELECTRICITY seems to have got at the true inwardness of 
the concern. 

The Standard Company has no factory, it has no rights, 
and it is evidently running a skin game. A concern that 
will calmly advise the commission of a felony will be pretty 
sure to swindle its own licensces 


& X% * 
This Man Is a Fraud. 


(Aberdeen [ Miss.) Special in New Orleans Picayune.) 


Ata meeting of the Board of Aldermen a contract was 
awarded for lighting the town by electricity to Thompson 
Houston. 


Mr. Coffin Resigns 


Continued Friction in the United Electric Securities 
Company. 

As a result of the three-cornered fight between the 
General Electric Company, the United Electric Se- 
curities Company and the Ft. Wayne Electric Cor- 
poration, Mr. Charles A. Coffin handed in his resig- 
nation as a director in the United Electric Securities 
Company of Boston last week. 

The resignation has not yet been acted upon. 

The General Electric Company holds all the com- 
mon stock of the Securities Company — 5500, 000. 
There is $1,000,000 preferred stock widely scattered. 
At this year’s annual meeting, early in September, 
Mr. Coffin appeared with proxies enough to give 
him about 100 majority. The opposition threatened 
to make the controversy public through circulars, 
and the meeting was adjourned without action. 

Mr. Coffin’s contention was that Messrs. Pevear, 
Allston Burr and Perry be ousted from their official 
positions. This was an impossible concession on the 
part of the honest investors who believe, and prop- 
erly so, that these three gentlemen are looking out 


for the hest interests of the Securities Company re- 
xardless of entanglements with 


company. 
Since September 10 there h 


any manufacturing 


ave been several meet- 
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journed without action. 

The present holdover officers of the Securities 
Company are: Samueb Carr, President; Arthur 
Perry, Vice-President; Allston Burr. Treasurer. 
Directors : Oliver Ames, Allston Burr, Isaac T, Burt. 
Samuel Carr, C. A. Coffin, Robert Treat Paine, 2. 
Francis Peabody, Jr., Arthur Perry, H. A. Pever 


A Submerged Electric Railway. 


(From our London Correspondent.) 

An interesting electric railway is now in course of 
construction along the coast between Brighten ani 
Rottingdean, on the southeastern coast of Englecd. 
The line is intended purely for pleasure parpose 
It is questionable whether the novelties and peroli 
arities of this line are to be met with in any other 
part of the world. 

The coast is bold, practically the whole disiane 
having chalk cliffs varying from 60 to 120 feet in 
height. The rails being laid a considerable distance 
from the shore, a fine view of the const is obtained 

The rails are laid on concrete block (made in ite 
spaced about 3 feet apart, mortised into the sound 
rock. the height of the blocks varying with the irregu- 
larities of the shore ; a shifting sand of very moder- 
ate depth covers the rocks in places; the track. how- 
ever, has been laid sufficiently high to prevent 48 
trouble from accumulations on the rails. The steep 
est gradient is 1 to 300 and the radius of curves 40 
chains. The line consists of four rails (54 lbs. per 
yard) laid as two tracks of 278.“ gauge, spaced about 
18 feet between outer rails, thus giving a gauge d 
18 feet, this being rendered necessary to give the re 
quired stability to the cars. The rails are secured by 
steel clips and bolts, the latter being embedded in 
concrete, oak blocks, through which the bolts pas. 
being placed between the rails and the concrete blocks. 
Tie rods are also used every 10 feet on the straight 
and every five feet on the curves, heavy angle fish- 
plates being used for the rail joints. 

The depth of water over the rails at high tide is 15 
feet. Although the most violent gales experience 
for many years occurred during the winter of 17943, 
no damage whatever was done to the permanent was. 
80 the fact that it possesses ample strength to resis 
the force of the sea bas been satisfactorily demon- 
strated, and no accumulation of sea weed, etc.. has 
taken place at any time. 

The car is a structure on 16 wheels, 33 inches in 
diameter, carrying the passengers at a height of 2 
feet above the level of the rails; the four main leg 
are tubes of drawn steel 11 inches in diameter. 4: 
the bottom of each leg is placed a bogie truck har- 
ing four wheels, the outside of the bogie being shaped 
like an inverted double-ended boat to facilitate its 
passage through the water, and also to remove any 
obstructions from the rails. The four bogies are 
firinly held together by steel tubular struts. The 
wheel base is about 28 feet and the effective gauge 15 
feet, giving great stability. The tops of the main 
legs are firmly built into lattice girder work carrring 
the deck, and the whole structure is firmly secared 
by cross ties and is of great strength although offer- 
ing but a small surface to the force of the waves. 

The main deck appurtenances and erections are 
carried out exactly as if for a yacht; the deck meas 
ures 50 feet long and 22 feet wide, the railings roaad 
the deck being of iron with a wooden top rail and 
wire netting. Seats with reversible backs are pro 
vided. The center space of the deck is occupied br 
the saloon, a structure 12 feet wide by 25 feet long. 
provided with plate glass windows all round and a 
large central ottoman. The center of the ceiling" 
occupied by a stained glass dome. The roof of tb 
saloon is railed round and forms a promenade deck. 
and on this upper deck are placed the controlling ap 
paratus for driving and stopping the cars. The tatal 
accommodation is for 100 to 150 passengers. As the 

journey will be undertaken more for the sea air thar 
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for quickly making the trip, the speed will be kept 
between six and eight miles an hour. 

The driving machinery consists of two 30 M. P. 
electric motors place vertically immediately over 
two of the main legs, one on each side of the ear, the 
shafting being carried down inside and communi- 
cating with toothed gearing which actuates the 
wheels. The brakes are worked by rods passing 
down the remaining two legs. The current at 500 
volts will be conveyed to the car by means of a trolley 
pole and overhead wire, provided the consent of the 
corporation of Brighton be obtained for the portion 
within the borough. 

It was originally intended that accumulators 
should supply the motive power, but it has since 
been considered that to make the undertaking a com- 


mercial success current should be carried by wires, 
poles being laid along the foreshore for this purpose. 
The weight of the accumulators necessary was found 
to be equal to that of about 60 passengers, a consider- 
ation which weighed largely with the promoters in 
deciding. l 

The total cost is said to be only $100,000 and the 
system is to be worked by the company, who have 
laid it without the assistance of contractors. 

Mr. St. George Moore is engineer, in conjunction 
with Mr. Magnus Volk, whose name has been associ- 
ated with the Brighton Electric Railway for the past 
ten years or more, and whois real y the promoter of 
the present undertaking and will supervise its con- 
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struction. It should be mentioned that it was with 
Mr. Volk that the idea of running a self-propelling 
car on a railway submerged in the sea originated. 


DR. CUSHMAN’S LECIURES ON THE TELEPHONE. 


ABSTRACTED BY JOHN R. BIGGAR., 


The expiration of Bell's 1876 and 1877 patents does 
not affect (ushman's 1851 claims now pending. Bell's 
1876 and 1877 patents covered broadly, as stated by the 
Supreme (vurt’s decisions, two methods of electrically 
transmitting and receiving speech. One method was by 

ipg through a circuit, then occupied by a current, à 
second current, making use of articulate speech in the 
creation of this last current. The apparatus used by 
Bell, as described in his patent, to produce this second 
current, was the same as the receiver now commonly 


used. 

The other method patented by Bell was increasing and 
diminishing the transmitting current by increasing and 
diminishing the resistance of the circuit: through which 
the current passed. The apparatus used in this method 
operated upon the principle of variable pressure between 
electrodes, the variations being produced by the vibra- 
tions impinged upon the transmitting device when it 
was spoken into. 

Cushman invented such apparatus in 1851. In 1868 
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George B. Hicks improved Cushman's instrument o 
1851 by emplaying a loose connection in a local circuit, 
using coke in its construction. Morse invented and 
patented a method of placing in a circuit a variable con- 
tact, the pressure of which could be regulated by the 
hand so as to increase the sound at the receiver. 

The Bell Company have proven, and the courts have 
decided, that a microphone carbon transmitter is the 
equivalent of Bell’s magneto-transmitter. A large 
number of suits have been brought by the Bell Company 
ugainst parties making, using and vending telephones 
employing battery transmitters, and in every case where 
decisions have been reached the eourts have held such 
infringing transmitters to be the same as the apparatus, 
and operating by the same method as set forth in the 
pean ranted to Bell in 1876 and 1877. Over one 

undr tents upon transmitters have issued since 
1876, to hve only till the courts could say: ‘* Begone, 
you are an equivalent of Bell's 1876 and 1877 patents. 
These patents to Bell are not dend. They live. They 
have been made strong by litigation. 

In regard to the 1876 patent the Supreme Court Says: 
The patent is for the apparatus described or its equiva- 
lent.” Any apparatus, then, that will increase and 
diminish the resistance of the circuit in the manner 
described so as tu vary the current will infringe the 
apparatus constructed under the patent of 1876. The 
Berliner patent of 1891 is the same patent of 1876 under 
a different name. On March 4, 1895, the Supreme Court 
unanimously decided that the date of a United States 

tent. not the application, controls in determining the 
ife of a foreign patent. This decision sounds the death 
el of the American Bell Telephone Company's chief 
enhance. 

The Berliner patent is void and has been once so 
decided. It is void because anticipated by Bell in 1876 
and others since then. If valid at all Berliner's patent 
must be confined to mechanical construction, combina- 
tion and design. He must combine those particular 
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ELECTRIC RAILWAY. 


parts, so designed and shaped. He cannot combine old 
parts that produce old results, 

Berliner stands in the same relation to the Bell 
patents of 1876 and 1877 as Jones stood to a patent 
iwsued to Smith. Smith obtained a patent on a machine 
for killing ducks. He combined a man, a gun and a dog, 
which made his machine; Jones combined a woman, a gun 
and a dog, which combination constituted his invention. 
The courts held Jones's patent to be void because the mere 
change of words, or a slight variation, did not constitute 
an invention. 


DYNAMOMETER FOR STREET CARS. 


A dynamometer car is to be used on the Chicago 
City Railway for track inspection. The idea origi- 
nated with Superintendent M. K. Bowen. 

Mr. Bowen’s scheme is to register the dynamometer 


curve in dollars and cents so that a glance at the map 
will tell the total cost to the company in pulling a 
car over any part of the track. 


——-—äůä— BU 


Personal. 


Mr. W. Ð. Packard, secretary and treasurer of the 
Packrad Electric Company, Warren, Ohio, was an 
Eastern visitor last week. 
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G. E. EXPLOITING WORK. 


OBJECT LESSONS— THE CHARACTER OF 
ESTABLISHED STATIONS. 


Samples of the Facilities Afforded to Local Enter- 
prises. 


[The Edison Company, toa small extent, and the T.-H. 
Company (the organization of which was mainly adopted 
by your company), toa greater extent, had been in the 
habit of doing more or less exploiting work, resulting in 
the acquisition of stocks and bonds of local lighting and 
railway companies. By the facilities which it had thus 
been able to afford to local enterprises it was enabled to 
expand its business —G. E. Company's Annual Report, 1894.) 


CHAPTER II. 


TRIALS AND TRIBULATIONS OF AG. E. CENTRAL 
STATION MANAGER. 


Reports of the Superintendent of the Austin ( Minn.) 
Station. 


Austin, Minn., Aug. 27, 1893. 
C. R. Hyde. 

Dear Nir: I have been trying some of these lamps 
with adapters, and find they are wholly untit for any 
place. These adapters fit the lamp base so tightly 
that you cannot make contact with the pole piece of 
the adapter and the pole piece of the lamp. Only 
about one out of ten will work, so you see that I can 
do but little with these goods. Yours very truly, 

W.N. PIERCE. 


Austin, Minn., Sept. 13, 1893. 
Geo. C. Duffie. 
Dear Sir: Inclosed please find statement of the 
2 cars of coal ordered the 2d day of August, not the 
last two cars. There are two cars on the track, just 
in, on which I paid the freight charges this morning 
with my personal check, amounting to $80.00. 
Please send check for this amount payable to either 
Arthur Cole, oras usual, and he will endorse and give 
to me, 80 I can get my money back. Yours truly, 
W. S. PIERCE. 


Robinson & Cary Company, 
Railway, Mill and Miners’ Supplies, Engines, 
Boilers, Machinery, ete. 
St. Paul, Minn., Sept. 21, 1893. 
Austin Electric Light & Power Co., 
Austin, Minn. 

Gentlemen : Kindly hand us payment $6.60, the 
amount of your invoice of July 17th last, so that the 
same may reach us not later than the 25th inst., and 
greatly oblige yours truly, 

ROBINSON & CARY COMPANY, 
By S. M. Cary. 


Austin Electric Company. 
Austin, Minn., Sept, 22, 1893. 
C. R. Hyde. 

Dear Sir: Please ship us 50 lbs. waste and 100 Ibs. 
boiler compound. We can not keep our boilers from 
acaling with the kerosene. Yours truly, 

W. S. PIERCE. 


Austin Electric Company. 
Geo. C Duffle, Treasurer. 
W. S. Pierce, Manager. 

Austin, Minn., Sep. 29, 1893. 
C. R. Hyde. 


Dear Sir: Enclosed please find bills of time, for 
which please send check. I will sce that enough has 
been collected to pay these checks before I give them 
to the parties. Yours t.uly, 

W. S. PIERCE. 


Austin, Minn., Oct. 13, 1893. 
C. R. Hyde. 

Dear Sir: I have been absent on a trip to the 
World’s Fair, and returned this morning. I have 
before me a letter from R. G. Tobey, requesting me 
to send him the monthly reports of this station for the 
months of July and August. This is the first 
knowledge I have had that I was to send duplicates 
each month to the Boston office. Very truly yours, 

W. S. PIERCE. 
Austin, Minn., Oct. 18, 1893. 
C. R. Hyde. 

Dear Sir: We are low on carbons. Please ship at 
once 2,000 1 plain carbons. Don’tshipthe T. & H. 
guch as we had which caused so much trouble, but 
send the ‘‘ National” if possible. The boys worked 
me on those tips or half carbons, because they are 
simply those poor carbons broken off. 

Yours very truly, W. S. PIERCE. 


Aust in, Minn., October 23, 1893. 
C. R. Hyde. 
Dear Sir: I send you receipt for freight paid by 
myself on four cars of coal. Please send me check 
for the $160 and oblige, or make the check payable 


to Arthur Cole and he can endorse and give to me. 
Very truly yours, 
W. S. PIERCE. 
Austin, Minn., November 1, 1893. 
Austin Electric Company, Dr. 
To Barney Farrington. 
Salary as first engineer for the month of Oc- 


tober 1808 <a iecs ed, cach ievece sneerd TE 560.00 


[It is evident from the above that Mr. Barney 
Farrington got his job back. — Ep.] 
Austin, Minn., November 10, 1893. 
Austin Electric Company, Dr. 
To W. S. Pierce. 
For money advanced on company bills up to date: 
Bills for July, 1893. 


Voucher No. 11. $30 Voucher No. 7 $ 25 
ae 2 a eeeenenes 75 t 8. aosa „4456 55 
be 8 1.2 a 8 70 
s 33 20 s 10 sis 3.00 
8 N 1.20 — 
s Otis: sass 85 $8.55 
Bills for August. 
Voucher No. 1111. $25 Voucher No. 18....... 3 78 
IER 1.25 $? 19. ccs 5 25 
t C 1.30 = DWO.....--- 1.75 
+e IH euros 65 s 214 1.50 
. C 1.50 = 3 1.30 
a 16........ 55 — 
s | ly RP 1.50 $12.58 
Bills for September. 
Voucher No. B.. $ 30 V oucher, No. 33........ $37 
. „*I N 1.62 
0 222 75 2 5 5.42 
s$ 28 21.00 st 36 ees 130 
88 N 1.50 8 3 30 
s . 30 t 38........ 3.00 
s 5333535333 65 8 8 3.34 
she 993 8.24 bi 40... 2.85 
3 8 35 
ne 3 44.91 $114.20 
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lay before him relative to another contract with the 
city. Very truly yours, W. S. PIERCE. 


Austin, Minn., November 1, 1893. 
C. R. Hyde. 


Dear Sir : Will hold checks till collections are made 
to cover the same. We are at work on the commer- 
cial circuit now. We can not connect up on switch- 
board till bank boards come. Very truly yours. 

W. S. PIERCE. 


Austin, Minn., Nov. 13, 1893. 
C. R. Hyde. 

Dear Sir: I found the company’s account over- 
drawn only $9.90 at Citizens’ Bank after paying the 
$70.00 check, and have covered the amount out of 
personal funds, and enclose napia deposit slip. 

Very truly yours, S. PIERCE.’ 


Austin, Minn., Nov. 17, 1893. 
C. R. Hyde. 

Dear Sir: Enclosed please find another deposit slip, 
which makes $20.00 I have put up at the C. N. 
Bank. This covers all checks and a little more I 
know of. Received the note for the money advanced 
on the street job, but not the back salary of $300. I 
supposed the company would send a draft for this 
last amount as I gave them time on the other. I made 
the first all-night run with street lights last night. 
Everything went all right and gave tip-top satisfac- 
tion. I shall reach out now for more commercial and 
resident lights. The dynamo we have will be unable 
to carry the load in a short time, and there is no way 
out unless we run both engines during the 
heavy load; this means coal, and hence there 
should § be no time lost in getting a 1.000 light 
dynamo i in pers of one of these. Enclose some 


wile, — ce, , r, (EF 4, 
Leck lecie Lor. Gu 


Bills for October. 


Voucher No. 14 21235 Voucher No. .. $1.60 
sf 422 ae 15 ve OP seee 6.51 
s 33 30 9 „ 2.00 
s 4 30 i Ly Geen eres 3.00 
15 43555 3.96 H 68. 9. 

Be 1 . . 44.00 K cl n... .00 
i 717 6.00 J N 14.00 
si S 60 5 11 23.70 
5 1 1.50 80 N 9 00 
A 50 2.50 = T3........ 1500 
8 . 1.50 8 „ 12.00 
a 287 s: „5 9.00 
i 8 95 s4 76 . . 9.00 
a Hc eee 48 = i eee 9.00 
S 5 43 1 78. 9.00 
ss 555 30 os . 9 00 
“4 57. ¶ũẽ L35 S 8 3.00 
v . 2.00 a a eee 2.00 
$ 59. . 3.23 a 8 10.50 
= W 3.1 = . 30.00 
= E 2.35 n a Rear 10.00 
8 . 3 98 

s$ 8 10.50 $310.29 

Bills for Noremb r. 

Voucher No. 8 81.15 V oucher No. 90. 86.02 
— S777 . 1.75 NWD... 52.00 
i N 51 7 a ta 24 80 
a S site's 30 5 W.. ..... 3.00 
ee NW 6.5 3 LOD bees hie see 4.00 
s$ 9) 2 39 re 101........ 15.00 
s W 1.51 5 102... 8.50 
ig . 5.00 85 I 11.50 
st 8 1.00 ay 104. 1... 43 50 
5 A 1.97 pana 
u5.. 22 $213.68 

Brought down, Oe Bases A EE C 310.2 

t 2 ‘September aa Saat encode iets a eaes 114.20 
= „ Augus../ eee sosoo 12.58 
sa o rr newt co tea Tese aei 8.55 

$659.30 

Railroad fare two trips from Austin to St. Paul and 
at gd | Cae ree ee err re ere ee ere eer ra 1.80 

£671.10 


Austin, Minn., November 10, 1893. 

C. R. Hyde. 
Dear Nir : 

on insurance. 

to see Duflie if possible. 


Inelosed please find notice of expiration 
Shall be in St. Pav! Saturday. Want 
Have another scheme to 


everything with this kind of a steam plant. 


., 2 


newspaper lioii wliich: give an idea how the 
street lights are received by the public. This time 
of the year takes coal and makes us look down our 


noses. Very truly yours, 
W. S. PIERCE. 
Austin, Minn., Nov. 18, 1893. 
C. R. Hyde. 
Dear Sir: This all night business eats up coal like 


This 
whole steam plant is an abortion from start to finish, 
and simply places on the company’s shoulders the 
effects of the plans and work of a combination of a 
pack of fools. This station is heated with radiators, 
and these radiators are not connected with the 
exhaust steam but the live steam from the boilers. 
This is one instance of the economy planned in this 
plant. You will have to order 2 or 4 cars of COAL, 
because by the time it gets here we shall need it. 
I can see no way by which this plant can make any money 
under present conditions. The outlook in the clectrical 
industry to my mind ix gloomy in the extreme. 

I have lost all the money I can stand in the 
cursed business, and don’t propose to lose any more 
unless I am forced. 

Now, then, I am reliably informed by one of the 
stockholders that the General Electric Company is 
preparing to dissolve or go into receivership. 

The Northwest Company owes me one note of 
$2,200 and $300 back salary. 


It seems they make no 
effort to pay. 


I had the promise of the $300 from 
Mr. Levis while in St. Paul, but they slip out by 
saying 1 have been transferred to the Austin plant 
pay roll. 


Strictly on the quiet, I wish you would give me 
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the true facts why my salary is held back after 
advancing money out of my own funds to keep the 
business up. Just between vou and myself 
personally I am red-headed, and unless some money 
comes my way in the near future I shall step down 
and out, and take radical measures to collect my 
due. 

If the whole thing is going to crash, let the crox 
fall on those who have placed the company, and no 
on a weak cuss who has simply worked and obeyed 
orders. Let this letter be confidential and greatly 
oblige, Very truly yours, 

W. S. PIERCE. 
C. R. Hyae. Austin, Minn., Nov. 19. 189. 

Dear Sir: I am forced to hire one man extra for 
three or four days to help change transformers from 
all night to twelve o'clock circuit, but such a e 
pays vastly more than the expense comes to. We 
must exercise every means possible to save fuel, be 
cause the consumption for all-night work scares me 
nearly out of my boots. Expense must be cut down 
as low as possible. Very truly yours, 

W. S. PIERCE. 
Austin, Minn., Nov. 22, 1. 
Howard C. Levis. 

Dear Sir: While in St. Paul, I had but a few 
hours in which to do anything, because I had work 
here pressing a homeward march. After mentioning 
the condition of things here while in your ofiiœ, | 
supposed I could go to the cashier and draw my salary 
up to Nov. Ist, but found only $75 placed to my 
credit, leaving $300 which I did not get. Iad- 
vanced all the money for installing the street light 
here, and in settlement got only a six-months note. 
This leaves me so I very much need my salary up te 
Nov. Ist, and in transferring me to the Austin plant 
account amounts to nothing because I have just ad- 
vanced $30 more to that Co. to satisfy overdraft s 
the bank. I do not consider myself at work for the 
Austin Co., but for the N. W. Co. as befor 
When came here I understood my salary was to te 
paid as before, and that I was here temporarily to 
bring about certain results. While these resulta ar 
being realized, yet I cannot look to the Austin Ce. 
for my pay, inasmuch as I have rendered them mor 
aid now than is my duty, and inasmuch as this Ca 
has no cash at hand. If you will speak to Mr 
Duftie or Mr. Hyde in relation to this matter, ther 
will explain more fully than I can in this letter. 
Hoping to hear from you in the near ie J remai. 


Yours very truly, W. S. PIERCE. _ 
Austin, Minn., Nov. 30, 18% 
C. R. Hyde. 
Dear Sir: Will make report of running supplies o 


hand promptly. One thing we have none at allo 
hand, and that is COAL. We are now running = 
borrowed coal. Please hurry up the last shipmett 
During the last two weeks there has been no end «d 
trouble. First we tried to light the streets and sup 
posed the tissue paper cutouts were all right. The; 
did work well for a few nights, but all at once ths 
cut out circuit after circuit till all the lights were on 
in spite of all the relief lamps we had. Then me 
fused up a little heavier, but they all went the sme 
way again, breaking lamps and making lots of extra 
work and loss of light. We now have them fue 
with the right thickness of paper after several trials 
Then again, the incandescent dynamo refused w 
generate, forcing me to take herapart. Found a lead 
wire grounded on the armature core. Have it re 
paired all right now. Next in line was the 50 light 
are machine; while running all right she burned df 
a lead wire, and that had to be ripped up the tect 
Have that repaired all well and good. Next in order. 
our load was so heavy with the streets that our œr- 
pound could not carry the load with 125 pounds d 
steam, yet our inspection certificate allowed on. 
that much. I had the boilers tested for 135  poands 
and now the engine carries tlie load. We can take 
no more, however, unless we run both engines. ar 
that will not pay as the plant is now constructe! 
Will explain the reason why when I see you. Ha‘ 
worked days and nights for two weeks and 1 
nearly dead. Have done nothing collecting vet. W 
try to get about that atonce. In haste. 
W.N. PIER t- 

Better send a signed check blank so I can pay! 
freight on coal promptly when it comes. I ha v 
money myself and the Co. still hold back the $t 
due for Sept. and Oct. Sular, 


Nov. 20, 1605 
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THE INEFFICIENCY OF THE DIRECT of two strange factsof the thermo-electric science 


METHODS OF CONVERTING HEAT INTO 
ELECTRICAL ENERGY.* 


BY LEON LE PONTOIS. 


The production of electricity directly from heat is 
a problem which has occupied the attention of many 
able electricians. Could the enormous energy latent 
in coal and solar heat be made to appear as electric 
energy, by means of a simple transforming apparatus, 
more efficient and less cumbrous than steam or gas 
engines driving dynamos, there is no tloubt that great 
progress might be accomplished thereby, and that 
one of those grand steps of progress would be taken 
of which the nineteenth century so justly boasts. 

Unfortunately, it seems that there is no economi - 
cal solution to the problem. Three quarters of a 
century have nearly elapsed since Seebeck discovered 
that by heating one of the junctions of a metallic 
circuit, consisting of two metals soldered together, 
an electric current was produced. The science of 
thermo-electricity thus originated has been developed 
by Becquerel, Pouillet, Pelletier, Mathiessen, Thom- 

son, but these distinguished scientists and experi- 
menters have never succeeded in producing an ap- 
paratus by means of which more than 2 per cent. of 
the heat energy could be converted into electricity. 

Experiments have been made in another direction. 
Electricity has been obtained from heat by heating 
and cooling magnetic circuits in rapid succession, so 
as to modify their magnetic reluctance, thereby in- 
ducing alternating currents in coils surrounding such 
circuits. Thomson, Berliner, Edison, Tesla, have 
devoted some time to this mode of conversion, and 
although such ingenious apparatus as the pyro or 
thermo magnetic generator have been the outcome of 
their work, as far as we know the efficiency obtained 
by this mode of conversion has never been superior, 
if equal, to the efficiency of the thermopile. 

Can these persistent failures be attributed to the 
fact that such distinguished experimenters and scien- 
tists have not as yet struck the right process of con- 
version, or must we come to the conclusion that after 
all the most economical solution to the problem lies 
in the construction of a more perfect heat engine 
driving the already highly efficient dynamo? My 
opinion is in favor of the latter mode of conversion, 
and I will endeavor to bring before you as clearly 
and briefly as I cana few of the reasons on which 
my belief is based. 

Let us consider first the case of the thermo-electric 
battery. Here is one of a very simple construction ; 
it consists of a bar of bismuth bent twice at right 
angles, at the ends of which are soldered two copper 
strips which terminate in two binding screws con- 
nected toa galvanometer. If one of the solderings 
is heated, the needle of the galvanometer is deflected, 
indicating the passage of a current from the heated 
to the cool junction; the deflection is greatly in- 
creased if the other junction is cooled at the same 
time. 

Thermo-electric currents have long been attributed 
to an electromotive force produced by the contact 
of heterogeneous substances, a force which varies 
with the temperature. Becquerel ascribes them to 
the unequal propagation of heat in the different 
parts of the circuit. He found that when all parts 
of a circuit are homogeneous no current is produced 
on heating, because the heat is equally propagated 
in all directions. This hypothesis has been con- 
firmed by many experiments showing that thermo- 
electric currents can be obtained in a monometallic 
circuit when a source of heat is applied between two 
neighboring points of the circuit under different 
atomic structure. 

We will now attempt to show how the unsymmetri- 
cal propagation of heat waves along a metallic circuit 
is attended by the manifestation of electric force. But 
before going any further I beg leave to remind you 


2 Paper read before the Engineers’ Society of Western 
Pennsylvania. 


which are known as the Thomson and Peltier effects. 

Thomson found that when a wire, which is the 
seat of unidirectional electrical disturbance, is heated, 
heat waves are not equally well propagated on both 
sides of the heated point ; that is, the apparent con- 
ductivity for heat seems to be greater in one direc- 
tion than in the other. This phenomenon shows 
that there is a cluse relation between electricity and 
heat: Indeed Hertz’s experiments have demon- 
strated beyond doubt that light, heat and electricity, 
which have their origin in a vibratory motion of 
matter, are propagated by ether at an equal rate of 
speed. Moreover, Hertz has shown that an electri- 
cal disturbance, so improperly called ‘‘ electric cur- 
rent,” is not all propagated in the wire itself, but 
under all circumstances penetrates from without into 
the wire. and spreads into the metal with a compara- 
tive slowness. Now the electric force makes itself 
manifest by heating effects in the conductor, but 
more especially by a state of stress exerted in the 
medium surrounding the conductor, which stress 
is characterized by the magnetic properties exhibited 
by the medium. 

The formation of this field of magnetic force is 
progressive, and is attended—while it takes place— 
with radiation of electric waves throughout the 
medium. Now, if the formation of magnetic whirls 
around the conductor characterizes these long ether 
waves known as electric waves, why should not the 
propagation of these shorter ether waves called heat 
waves, along a conductor, be also attended with the 
formation of magnetic fields of force in the surround- 
ing medium ? 

It seems pretty well established that the only dif- 
ference existing between electric waves and light 
waves is solely a question of wave length. Both are 
electro-magnetic disturbances. Why not extend this 
appellation to heat waves, which are much more 
likely to present the same characteristics as elec- 
tric waves by reason of their wave length, being 
much longer than the wave length of light waves? 
It is very likely that these three apparently differ- 
ent forms of energy—light, heat, electricity—are 
endowed with the same capacity of exhibiting effects 
which we attribute exclusively to electricity. The 
only reason why they do not apparently possess the 
same electric capacity must be attributed to the fact 
that the bodies which we consider as conductors of 
electrical energy (because they prevent it being dis- 
sipated ) present great resistance to the propagation 
of the rapid vibration characterizing heat, and an 
almost insuperable resistance to the more rapid 
vibration causing on our retina the sensation of light. 

If we introduce this hypothesis in the study of 
thermo-electric phenomena, their understanding be- 
comes absurdly easy. Let us take up, for instance, 
the case of the Thomson effect. A conductor AB is 
the seat of an unidirectional electric distnrhance of 
direction AB. A source of heat—say a Bunsen 
burner—ix applied in C. The propagation of heat 
waves on both sides of this point will be attended 
with the formation of two thermomotive forces equal 
and opposite. One of them will tend to decrease 
the original electromotive force, the other will tend 
to increase it. Whatever be the value of the original 
vector, as long as it is not zero, the thermomotive 
force of direction BA will be decreased, while the 
thermomotive force of direction AB will remain un- 
altered. Now, if the circuit is closed, it is obvious 
that the flow of heat energy in one direction will be 
greater than the flow of heat energy in the opposite 
direction. Thus heat is unequally propagateu on 
both sides of the heated point. 

The Peltier phenomenon is a consequence of the 
Thomson effect. When a current is propagated 
across the junction of two metals having different 
atomic structure, the junction is heated when the 
current is in one direction and cooled when it is in 
the other. 

Let as consider two bars of antimony and bismuth, 
AB, soldered together in C. When a current is prop- 
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agated in the direction AB, the bars become un- 
equally heated on account of the resistance of anti- 
mony being greater than the resistance of bismuth: 
This causes a difference of heat potential between the 
two metals, and heat waves are propagated from the 
antimony to the bismuth. According to what we 
have seen previously, the action of the current tends 
to direct the largest part of the heat towards the 
soldered point, therefore its temperature is higher 
than the temperature of any part of the circuit. If 
now, the current is propagated in the direction BA, 
it can readily be seen that the result will be quite 
opposite, and that the point C will be the coolest 
point of the circuit. Allusion has already been made 
to thermo-electric currents produced when a circuit 
composed of two different metals has the two junc- 
tions unequally heated. 

A variety of notions has been entertained by phys- 
icists as to the origin of thermo-electric currents. 
They generally have been attributed to an electro- 
motive force produced by the contact of heterogene- 
ous substances, a force which varies with the temper- 
ature. A few years ago, Dr. Oliver B. Lodge. the 
eminent English physicist, succeeded in a certain 
measure in demonstrating the probability of this hy- 
pothesis—in the particular case of a copper iron 
couple heated at some temperature below 275 degrees 
C. But the same hypothesis is not verified in many 
other combinations. 

Becquerel ascribed them to the unequal propaga- 
tion of heat in the different parts of a circuit. He 
found that when all parts of a circuit are homogene- 
ous no current is produced on heating, because the 
heat is unequally propagated in all directions. But 
if uniformity of this is destroyed by coiling it in a 


Fic. 1.—APPARATUS FOR DEMONSTRATING THE 


PELTIER EFFECT. 
spiral, or by knotting it, thermo-electric currents re- 
sult from the unequal propagation of heat on both 
sides of the heated place. | 7 

As, however, Becquerel employed a red heat in his 
experiments, it is possible that the current obtained 
was due to a softening of a portion of the wire, while 
the knotted portion retained its hardness. 

I made an experiment which tended to prove this. 
I had a copper ring. about 10 inches in diameter, ver- 
tically mounted on a horizontal spindle. A little 
above the superior part of the ring a magnetic needle 
was delicately suspended by asilk thread and kept by 
the thread in the same place as the ring. A Bunsen 
burner and air blast were placed so as to heat and 
cool simultaneously the lower part of the ring. 
Thus a portion of the ring was softened while the ` 
other was hardened. If, now, the ring was slowly 
rotated on its axis, the intermediate portion was 
heated, and the deflection of the needle indicated 
that a current was circulating through the ring from 
hard to soft. After a few moments the needle would 
come back to its former position, but if the ring was 
slowly rotated the defection of the needle was kept 
nearly constant, and the angle of deflection was maxi- 
mum for a certain speed, which was about 50 revolu- 
tions per minute—the angle of deflection increasing 
according to a parabolic function when the difference 
between the temperature of the hot and cool portions 
of the ring was increased. 

I made some experiments with a view of increas- 
ing the efficiency of the apparatus. I used a series 
of rings 1-100 inches thick, coated with lampblack, 
and separated by small washers. The rings were 
mounted on iron spiders, and when they were set in 
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rotation the spider and the shaft were very thoroughly 
magnetized—the plant efficiency was of course con- 
siderably increased. but the economical efficiency was 
ptactically the same ; as in the former experiment, 
aad as far as I could ascertain, it was about 1 per 
cent. or nearly so. ö | | 

This experiment seems to demonstrate that Bec- 
querel’s hypothesis is based on facts. The unequal 
propagation of heat in a metallic circuit may be 
caused by differences in thermal conductivity—by 
unequal decrease of temperature on both sides of the 
heated place. It may also be caused by differences 
in the specific heat of the two metals, or at two 
neighboring parts of the same metal, but whatever is 
the reason on account of which heat is unsymmetri- 
cally propagated on both sides of a heated point. it 
seems to me that the explanation of the phenomenon 
could be found in analyzing carefully these different 
causes. 

I picture to myself what is going on inside a ther- 
mopile as follows : The propagation of heat waves on 
both sides of the heated point is always attended 
with electrical displacements in the surrounding me- 
dium which affect more or less the inside of the 
conductor. If the circuit is homogeneous, the re- 
sultant of the electric force inside the conductor is 
zero, but if such is not the case, the resultant is 
something different from zero, and an unidirectional 


* w. r. . 


Fic. 2.—THERMO-ELECTRIC GENERATOR. 


electrical disturbance or current takes place inside 
the conductor. 

Now, it is obvious that the dissipation of a certain 
amount of heat energy in a thermopile must be at- 
tributed to a loss by radiation or convection, and to 
the absorption of heat energy in the atomic motions 
which determine the manifestation of electrical 
energy. 

The thermopile may be considered then as an im- 
perfect heat engine working between two tempera- 
tures, and its theoretical efficiency calculated as fol- 
lows: 

Let t and t, represent the temperatures of the hot 
and cold junctions; e the E. M. F. per degree Centi- 


grade. The total E. M. F. will be represented in this 
` t-t, ) 

by E =e (t-t, ) and the current by C = © (tti i 

case by e (t-t; ) y RR, 


R, and R, representing the internal and external re- 
sistances. 

According toa well-known law of electrodynamics, 
the efficiency of a battery is maximum when the in- 
ternal resistance is minimum. Thus in the particu- 
lar case of the -thermopile the efficiency depends 
directly on the specitic resistance of the metals used. 
By looking over the following thermo-electric series, 
we can see that by choosing badly conducting metals, 
gueh as bismuth and antimony, or still better, bis- 
muth, cobalt; potassium, nickel; sodium, lead; tin, 
eopper; silver, platinum; gas coke, zinc; cadmium, 
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strontium; arsenic, iron; red phosphorus, antimony, 
tellurium, selenium. With selenium and telluriam 
the efficiency is greatly increased; chosing non-oon- 
ductors. it becomes enormous, but when we use 
non-conductors we cannot expect to excite currents 
flowing in closed circuits; we can only expect elee- 
trostatic forces. 

lt seems to me that the best way to treat the 
problem is to consider the case in which the external 
work done by the battery is maximum, and calculate 
the efficiency corresponding to that maximum ; the 
maximum work of a battery is obtained when the in- 
ternal resistance is equal to the external resistance, 


; „e, (t-t:)? e“ (t-t;)* _ 
then we will have W = oR, 4k, = 
e“ (t-t;) ; a 

4R, which expresses the value of the minimum 
work. 


The internal resistance depends on the dimensions 
and the specific resistance of the bars constituting the 
battery. 

Let ri and r, represent these specific resistanc 33, 
and s, and s, the sections of the bars, having â 
r. 

83 
The external work per second is, therefore, 
5 

Ty Ts 
5 

Now let us compare this useful work to the energy 
wasted by the ordinary conductivity of heat along 
the bars. 

If we represent by Q the amount of heat propaga- 
ted and r1! r2! the thermic resistances of both metals, 


r 
length L, we shall have R =L | = 4 
1 


W = 
4L 


B 
we have Q = (t-ti) (r. I. 171 I 


The amount of heat energy, furnished at a temper- 
ature t, which can be transformed into mechanical 
work by a perfect heat engine, working with a tem- 


t-t 
perature difference t-t,, is 5 Therefore the heat 
1 


lost per second will be in our case 
N (st 4 = * 
t 1 11 11, 
J representing the mechanical equivalent of heat. 
The relation existing between this wasted energy 
and the useful work is 


4J pr; I's 81 s? 

78 (ef . 8. latte) 
an expression which is absolutely independent of 
(ti) and of L. 


8 
The resistance being given, ot must be determined 
"1 


83 8 . 3 
so as to make a minimum; this condition is ful- 
1 


8, r. re! 
filled when | 81 | = Ta + 171 ; thus the expres- 


sion giving the efficiency corresponding to the maxi- 


4J [ rj Ts s 
mum work becomes —— — + mr 8 
tL, (Nr, 11* 


I have applied this formula to the case of german- 
silver iron couple, and found for the value of the 
efficiency corresponding to the maximum work, 1.358 
per cent. Of course, I do not give this value as be- 
ing absolutely correct, for the exact determination 
of the specific resistance is an extremely difficult 
operation. However, I believe that this value is 
about correct, for I have made similar measurements 
on & copper iron couple and obtained nearly the same 
results. i 

Two characteristic figures enable us to compare 
the efficiency obtained by the direct method of con- 
version through the thermopile and the efficiency ob- 
tained by driving a dynamo by means of a gas engine. 
The Clamond Carpentier thermo-electric battery 
which is recognized as being the most efficient con- 
sumes 25 cubic meters per kilowatt hour. A good 


Otto gas engine driving a dynamo spends 35 
cubic meters per kilowatt Mou: E . 
1 battery, to produce an equal quantity of 
available clectric energy expends nearly eighteen 
times as much heat energy as the gas engines direct] 

driving the dynamo. e : 


( To be continued. ) 
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A MODERN BRITISH ELECTRIC Lion 


STATION.“ 


BY H. R. J. BURSTALL. 


The Edinburgh municipal plant was finally opened 
on April 11, 1895. Having regard to the differen 
districts to be served, and taking into account all the 
local circumstances, a low-tension three-wire system 
was adopted for the central and northern district, and 
an alternating-current high-tension system for the 
southern and eastern district. both systems being 
worked from one central station and under the ame 
control and management. 

The boiler house is designed to contain seventeen 
boilers, of which at present only six at the west end 
are in place. 

The boilers are of the dry-backed m rine type, 
each 10} feet mean diameter and 12 feet long. with 
two Purves flues, 3} feet inside diameter. and 165 
tubes of 3 inches internal diameter. 

On the top of the boilers are fitted superheaters, 
each consisting of two nests of tubes enclosed be 
tween the top of the boiler shell and a firebrick 
casing above, with a space left in the center for the 
steam-valves, safety-valve, etc. Sinclair's mechani- 
ical stokers are fitted to each boiler, and are worked 
from two lines of shafting. which are carried by the 
columns of the boiler house and driven by an electric 
motor. f 

The pump room contains at present one duplex 
steam-pump and two three-throw pumps driven ele~ 
trically; each pump has a maximum capacity of 
4,500 gallons per hour. The electrically driven 
pumps are specially designed to run witha lange 
range of speed; and for this purnose can be connected 
with either the 230-volt or the 115-volt mains. In 
the pump room is placed the electric motor for dris- 
ing the mechanical stokers with its countershaft; 
and there is ample space for more pumps when they 
are required. 

The engine rooms are each about 102 feet long. 
and are side by side, forming really one room divided 
by a line of columns. The engine room next the 
boiler house is reserved for the low-tension plant, the 
other contains the high-tension plant. A platform. 
raised 4 feet above the engine-room floor-level. runs 
the whole way across the west end of both engine 
rooms, and on this are placed the switchboards and 
regulating gear for both the low and high tension 
systems, as well as the office of the engineer on 
watch. 

The machinery at present in the low-tensioa 
engine-room consists of eight engines, four of 10 
I. H. P., two of 250 I. H. P., and two of 3601 H.P., 


with their dynamos; and provision is made for eight 


more engines of 360 1. H. P. in the future. All are 
Willans central-valve engines driving their dynamo 
direct. All the dynamos are two-pole shunt-wound 
machines with drum armatures, all wound to give 
270 volts, except two which are driven by two 10. 
I. H. P. engines; these two are wound to give 15 
volts, being used as balancing machines on the three- 
wire system. 

An 8-ton traveling crane, running the whole length 
of the engine block, is provided in each engine-room. 
for convenience in overhauling, ete. These cranes ar 
worked entirely from below by means of ropes. 

The main leads from the dynamos are drasn 
through curved wrought-iron pipes let into the con- 
crete, into chases in the center of the engine founds 
tion-block, along which they are carried to the cham- 
ber under the switchboard platform. The leads fron 
the field winding of the machines are also carrie 13 
the same manner to their regulating resistame. 
which are placed under the platform; the switeb= 
for these resistances are fixed upon the handrail co 
the platform, in front of the switchboard, the leai 
from the resistances being brought up through th 
posts of the handrail. 

The switchboard consists of seven slate pane: 
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each about 7 feet high. The instruments and gear 
for regulating the battery are mostly placed on the 
center panel, and those for the switching and manipu- 
lation of the dynamos and feeders are on the six outer 
slates; the connections for the positive side of the 
system are on the left hand. those for the negative on 
the right, and the middle wire is connected on the 
center panel. 
BALANCING MACHINES, 


The foregoing description applies only to the high- 
volt machines; the connections for the balancing 
machines are somewhat different. The leads 
for each of these dynamos are connected—through 
fuses, ampere meters and automatic switches, 
as for the high-volt machines—to two contacts of a 
double-pole switch on the center panel, and can be 
connected alternatively with two of three contacts, 
one of which is connected to the middle wire and the 
other two to dynamo bars on the positive and nega- 
tive sides of the switchboard respectively. Thus each 
balancing machine can be put between the middle 
wire and either the positive or the negative side of 
the switchboard. These machines are run in exactly 
the same manner as the high-volt machines, and the 
whole of their regulation is done from the switch 
platform. 

In the circuit of each dynamo is a registering 
ampere-hour meter, from which are taken readings 
whenever the machine is started and stopped; and 
the station records of the units generated are made 
up from these readings. Voltmeters are provided, 
which can be connected to the terminals of each 
dynamo by meansof multipolar switches; other volt- 
meters are also connected, so as to show the electro- 
motive force between any of the omnibus bars on the 
positive and negative sides and also between the 
omnibus bars and the middle wire. A pair of volt- 
meters are fixed on the upper part of the center slate, 
and are connecte.l through multipolar switches so as 

to show the pressure between the middle wire and 
the positive and negative wires respectively at any 
feeding point on the system; and for this purpose 
light wires are brought back from the feeding points. 
The switchboard attendant is thus able te know 
directly the electromotive force on the distributing 
mains and regulates the electromotive force at the 
switchboard so as to keep this constant. 

The two lower horizontal omnibus bars can be con- 
nected by plugs to any feeder or any dynamo; by 
this means it is possible to run any feeder or feeders 
at a higher or lower electromotive force than the 
others, should occasion arise. The same two bars 
are also used for testing, and for the introduction of 
standard instruments into the circuit of any feeder, 
dynamo or battery, for the purpose of checking or 
calibrating the switchboard instruments without 
breaking any permanent connections or running the 
circuit on temporary connections. The instrument 
or standard resistance, etc., is connected between 
two of the omnibus bars, and the dynamo or 
feeder, etc., is plugged on one of the lower omnibus 
bars; thecurrent passes through the resistance, etc., 
to the top bar, which ison the outside circuit. In the 
actual running of the station considerable use is 
made of these spare omnibus bars. 

The battery consists of 132 cells of the new 
Crom pton-Howell 31-plate type. It is arranged in 
two tiers on four rows of stands, which are of cast- 
iron with wooden longitudinal bearers, carrying the 
cells; the eight hospital-cells are arranged on sep- 
arate stands. All the cells are similar, and have 
each a nominal capacity of 1,000 ampere-hours, the 
normal rate of discharge being 200 amperes. They 
are contained in lead boxes, and stand on glass-oil 
insulators upon the longitudinal wooden bearers. 

The high-tension portion of the station consists at 
present of only two engines and alternators with 
their switchboard, and the rectifiers for arc-lighting 
with their regulating arrangements and switchboard ; 
but in the immediate future this plant will be con- 
siderably extended. Each of the alternators is 
driven direct by a Willans three-crank engine of 
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150 I. H. P. on the same bedplate. The alternators 
are of the Portamouth’’ type, with some modifica- 
tions necessary owing to their increased speed of 450 
revolutions per minute. The exciting current is 
taken from the low-tension switchboard at 230 volts, 
and is only afew amperes. The alternators work at 
an electromotive force of between 2,000 and 2,200 
volts with a frequency of 52! complete alternations 
per second. 

The switchboard is built up of slabs of slate, form- 
ing shelves projecting from the west wall of the 
engine-room, and divided up into compartments for 
each alternator and circuit by slate partitions. The 
outer pole of each circuit and each alternator is 
connected to an earth plate at the station, the whole 
of the rest of the system being insulated from earth; 
owing to this arrangement all the switching can be 
done on the inner pole, which renders the switch- 
board and its manipulation very simple. The inner 
pole of each alternator and each circuit is connected 
to two similar switches through ampere meters and 
fuses, and can by these switches be connected to 
either or both of two omnibus bars at the top of the 
switchboard. In this way any alternator and any 
circuit can be connected, and the system can be 
worked at two different electromotive forces if nec- 
essary. The primary object of this arrangement, 
however, is to enable a machine to be thrown 
into circuit rapidly by running the machine up to 
full volts on one omnibus bar, and changing circuits 
over from the other omnibus bar, on which the other 
machine is running, without having to synchronize 
the second machine; the two omnibus bars can then 
be synchronized, the alternator and circuits changed 
over at leisure, and all the circuits and alternators 
ran in parallel. In the outer circuit of each alter- 
nator isconnected a registering watt-hour meter for 
measuring its output. Voltmeters are connected 
between both of the inner omnibus bars and the 
outer omnibus bar; and duplicate synchronizing 
transformers with lamps and switches are provided 
between the two inner omnibus bars. In the excit- 
ing circuits are ampere meters and regulating resist- 
ances, the switches of which are placed opposite the 
switches and ampere meters of their respective 
machines. At present the switchboard is arranged 
for only two alternators and two circuits; but it can 
be readily extended when required, the gear for new 
circuits extending in one direction and that for new 
alternators in the other. The two circuits are at 
present connected only to the rectifiers for arc 
lighting. 
` Opposite to the alternators, and standing on the 
same foundation block, are placed the Ferranti recti- 
fiers for the series arc lighting. These are three 
in number, one for each of the two circuits and one 
tospare. They each consist of a self-regulating trans- 
former, of which the primary winding is connected 
to the omnibus bars of the high-tension switchboard, 
and the secondary winding is connected through a 
commutator and distributing switchboard to the arc 
lamps. One winding is hung on knife-edges in a 
frame, and is capable of movement nearer to and 
further from the other; this automatically keeps the 
current in the secondary winding constant at 12 am- 
peres, varying the electromotive force to suit the 
number of lamps in circuit. The current from the 
secondary winding of the transformer is then 
changed, by a commutator driven by a synchronous 
motor, from an alternating current toa unidirec- 
tional pulsating current, which is distributed to the 
lamps. A small distributing switchboard is placed 
close to the rectifiers, by means of which any rectifier 
can be put on to either of the high-tension omnibus 
bars, and either circuit of arc-lamps can be put on to 
any rectifier; and provision is made on this switch- 
board for extending the number of arc-lamp cir- 
cuits. 

In the engine room the low-tension plant com- 
prises eight Siemens dynamos; two have each an out- 
put of 450 amperes at 135 volte; two of 220 at 275; 
two of 600 at 260, and two of 865 amperes at 260 
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volts. The contractors for the engines, dynamos, 
steam and exhaust piping, feed-pumps, heaters, etc., 
were Messrs. Siemens Brothers & Company, who also 
supplied the switchboard and all connections. The 
high-tension plant in the engine room consists of 
two alternators, each having an output of 40 amperes 
at 2,100 volts, a high-tension switchboard, and three 
rectifiers for arc-lighting, with switchboard. The 
contractors for the whole were Messrs. S. Z. de 
Ferranti. 

In the three-wire system of distribution for the 
northern and central district the electromotive force 
between the two outer conductors, positive and nega- 
tive, is 230 volts, while that between the middle 
and the positive or negative is 115 volts. The latter 
is the electromotive force of the lamps on the con- 
sumers’ premises, no trouble being now experienced 
in obtaining glow-lamps to work at this electromotive 
force, or even higher. All three wires are laid in 
those streets where the demand for current is large. 
In the other streets the positive and middle wires 
are laid on one side of the street, the negative and 
middle on the other; and a spare way is left on each 
side for a third conductor should the demand 
require it. The distributing mains are all in par- 
allel, and are connected up throughout the system; 
rings are completed wherever possible, so as to ensure 
equality of pressure. and to admit of disconnections 
being made without interrupting the supply. 

The feeders from the station are connected to the 
distributing mains at sixteen points. They consist of 
two conductors only, the positive and negative; the 
middle wire is interconnected throughout as much 
as possible, and is brought back from three districts 
on the system. The cables are put in parallel at the 
station, and one connection only is made to the 
switchboard. The positive and negative sides 
respectively of all the feeders are put in parallel at 
the switchboard, but any feeder or feeders can be 
put on a separate machine if required. 

As far as possible, consumers in each street and 
district are balanced against one another by connect- 
ing them alternately between positive and 
middle wires and between negative and middle 
wires; large consumers have all three wires taken 
into their premises, and their lights balanced against 
one another in a similar manner. But however care- 
fully this balancing is done it is impossible to get a 
really accurate balance; the out of balance cur- 
rent varies from hour to hour and even from minute 
to minute, and is different on different days of the 
week. The amount out of balance is compensated for 
at the station by means of the balancing machines, one 
of which can be put on either side of the system; the 
balancing during the light load is done from the 
battery alone. Light wires, forming potential leads 
or pilot wires, are brought back from all three con- 
ductors at each feeding point, and are connected to 
the feeder voltmeters on the switchboard; so that 
the pressure at the feeding points at any part of 
the system is directly known at the station, and the 
necessary regulation made for keeping the electromo- 
tive force constant. The distributing mains are 
brought back to the station, but are used only 
for the supply of light and power there; no regula- 
tion is done on the mains anywhere, except to the 
feeding points. 

No high-tension feeders or distributing mains have 
yet been laid. They will be laid as concentric cables 
in ring circuits, and banked transformers in small 
sub-stations will be used wherever advisable, while 
houses in districts where the lighting is scattered 
will be served by isolated transformers. The concen- 
tric cables will be pulled into Doulton stoneware 
casings under the footways, and into cast-iron pipes 
under the roadways. The casings have already been 
laid in those streets which have been opened up for 
the low tension mains, and the work of laying the 
high-tension mains in the southern and eastern 
district is now being proceeded with. 

The streets are lighted by means of 176 public arc 
lamps. In some streets the arc lamps are run four in 
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series off the distributing mains; and each series o 
four is provided with a fuse, switch and line resist- 
ance. Each lamp in the series is also provided with 
an automatic device which, in the event of the lamp 
failing, cuts it out and introduces into the circuit a 
resistance equal to the lamp, so that the other lamps 
in that circuit are not affected. The lamps in Princes 
street are constructed for a normal current of 15 am- 
peres, and all the other low-tension lamps for 10 am- 
peres. 

In certain streets, in which no low-tension mains 
are laid. the lamps are run on special high-tension 
series circuits from the rectifiers at the station. There 
are at present two series circuits, both of which are 
laid in all the streets lit by high-tension lamps, and 
the lamps are connected alternately to each circuit. 
The circuits are laid as concentric cable drawn into 
cast-iron pipes, the outer conductor of the cable being 
insulated. There are twenty-four lamps on each 
circuit, each provided with an automatic cut-out in 
case of its failing to act, and alsa with a switch in 
the pillar, by which it can be entirely disconnected 
from the circuit if necessary, while the switch is so 
made as to complete the circuit for the other lamps. 

In arranging the circuits for the are lamps care 
has been taken to put alternate lamps on separate 
circuits in all streets, whether run from the distrib- 
uting mains or from the series circuits. This mini- 
mizes the risk of any street being left in darkness by 
the failure of any circuit, and also allows half the 
_ lamps to be switched off at or about midnight, still 
leaving the streets well lighted. The arc lamps are 
of Crompton-Pochin ty pe, and are fitted with 18-inch 
spherical globes. They hang from the bracket of a 
cast-iron pillar, the center of the globes being 23 feet 
above the level of the pavement. In Princes street 
the lamps. are about 45 yards apart and are on one 
side only of the street. Inthe other parts of the city 
the lamps are about 60 yards apart and are placed 
alternately on the two sides of the street. 


THE APPLICATION OF ELECTRICITY TO THE 
SEWAGE PROBLEM. 


Professor John W. Langley has been conducting 
at the Case School of Applied Science, Cleveland, 
elaborate experiments on the application of electri- 
eity to the purification of sewage. At a meeting of 
the Cleveland Council of Sociology, held on the 8th 
inst., he read a paper giving the results of his experi- 
ments and investigations. 

„The members of the public are quite familiar,“ 
said Professor Langley, with the uses of electricity 
asa source of light and power, but they have not had 
their attention called to its uses as a chemical agent. 
This, too, is a growing field for its employment in 
eleotro-metallurgy andſin the production of alkali. 
One of the newest and perhaps one of the most 
general interest is a proposition to utilize the decom- 
posing power of electricity for the destruction of 
bacteria and noxious odors, particularly in that fluid 
which is pre-eminently rich in them—sewage.’’ 

Referring to the practical results that have already 
been accomplished, Professor Langley said: 

The plan was first tried in the village of Brewsters, 
N. Y., which is situated on the watershed of the 
Croton supply to the city of New York. The drainage 
from this town found its way into an adjacent marsh 
and from there into streams running into the Croton 
basin. An electrical engineer. by the name of Wolf 
proposed to decompose sea water by electrolysis, and 
to turn the solution of chlorine thus obtained into 
the drainage from the village. The plan proved to 
be completely successful, as shown by a report issued 
by Dr. Cyrus Edson, Health Officer of New York, in 
1892 and 1893. By an expenditure of a little over 
five-horse power to work a dynamo, the sewage was 
completely disinfected at an estimated cost of less 
than 1 per cent. of that of the older methods using 
chloride of lime or carbolic acid. 

The next important trial of the new method was 
in the city of Havre, in France, where it is known as 
the Hermite process from the name of the inventor, 
who, in Europe at least, is considered to be the 
originator of the idea. After an extended trial of the 
system a commission appointed by the Mayor of the 
city made a lengthy report, establishing the follow- 


ing points: First—The method iscleanly, practical, 
and easily carried out. Second—When the disinfect- 
ing fluid is allowed to lie a sufficient time in contact 
with the sewage the bacteria are completely destroyed, 
none of them survive. Third—An amount of free 
chlorium one-half a gram to the litre of sewage accom-. 
plishes complete disinfection. | Fourth The process 
as worked at Havre, with the price of coal and 
wages there prevailing. seems slightly more 
expensive than the older methods by chemical 
precipitation, but this might be remedied by further 
experience. 7 

The next important installation is in the city of 
Ipswich, in England, where it is now being applied 
to the entire sewerage system of the town, and with 
complete technical success if we may judge from a 
report which appeared last summer in the London 
journal Lightning. 

The procers consists in pumping sea water or an 
artificial brine made from salt through tanks in which 
are placed electrodes supplied with current from 
dynamos. The chlorides of magnesium and sodium 
in the sea water are decomposed into alkali at one 
pole and free chlorine at the other. The latter 
dissolves in the water and becomes the disinfectir g 
fluid, which is then turned into the sewers or is 
delivered to tanks in which the sewage is tem- 
porarily arrested. The disinfecting fluid itself is 
colorless and has only a moderate odor of chlorine, 
while the alkali formed in the decomposition of the 
salt greatly lessens the corrosive action of the chlorine 
on metal pipes. 

In order to give a scientific basis on which to make 
estimates of the cost, I have made in the electrical 
laboratory of the Case School of Applied Science 
numerous experiments, using an artificial sea water 
which practically represented the real article. Small 
decomposing tanks were made after the pattern of 
the large ones, and the electrical energy used was 
carefully measured. From these it appears that six 
and thirty-seven-hundredths pounds of chlorine can 
be made every hour from one electrical horsepower. 
This quantity. using the Havre estimate, would 
purify over fourteen thousand gallons of sewage per 
day of ten hours. A hundred horse-power would 
therefore disinfect nearly a million and a half gallons 
in the same time. The cost of the process will be 
but little more than the cost of electricity, plus that 
of pumping the sea water and the smal] additional 
amount for wages. These can be approximately 
estimated at twenty-five cents for 1,400 gallons when 
carried out on a scale of 500 horse-power. Taking 
the wholesale price of bleaching powder. its cost to do 
the same amount of disinfection would be at least 
twenty times as great. For inland cities the cost of 
salt would have to be added, but even then the 
expense would still be much below that of bleaching 
powder. 

This method is one especially adapted to hospitals 
and large public buildings. No special electric 
installation would be necessary for buildings already 
wired for light or power, since a moderate amount of 
current could be drawn from them. The salt water 
could be decomposed in moderate sized tanks placed 
on each floor, and allowed to run into the drain 
system in smal] quantities either automatically or by 
hand regulation. Thus this cleanly and practically 
inoffensive fluid would fill the traps of the various 
sinks and basins, and so disinfect all the material 
while it was yet within the building and before it 
reached the city sewers. 


American Institute of Electrical Engineers. 


The 101st meeting of the Institute will be held at 
12 West 31st street, New York, on Wednesday, No- 
vember 20th, at 8 o’clock P. M. 

The meeting will be devoted to a topical discussion 
on Storage Battery Applications.” 

Several members, having had experience in this 
field, have expressed their intention of giving their 
views, and communications on the subject have already 
been filed by Messrs. Arthur E. Childs and C. L. 
Edgar, of Boston; Dr. F. B. Crocker and Mr. Nelson 
W. Perry, of New York City, and Mr. Garl Hering, of 
Philadelphia. It is the wish of the Committee on 
Papers and Meetings that all members who can con- 
tribute something of interest on this occasion should 
send in communications in case they cannot be 
present. 

A similar meeting of Western members will be 
held the same evening, Wednesday, November 20, at 
8 P. M., in the rooms of the Western Society of Engi- 
neers, 1737 Monadnock Building, Chicago. The 


California members will also discuss the subject the 
same evening. 


— VEX Noag 
THE DEPARTMENT OF ELECTRICITY at 
THE ATLANTA EXPOSITION.’ 

If asked to specify the notable features with which 
the Atlanta Exposition may hereafter stamp itaet on 
electrical history, the writer would be inclined t 
name electrical transmission over long distances and 
in factories, and the further differentiation of impor- 
tant classes of work in the department of lighting, 
heating and intercommunication. The advance in 
these respects from 1893 to 1896 is thus again indi- 
vidualized just as political evolutions are by succes- 
sive Presidential terms or the tenure of European 
monarchs. Those who are intimately familiar with 
the electrical advances know that the recent three 
lean years of national depression have been singularly 
fruitful in valuable innovations and improvements 
which, perhaps, the reckless disregard of economy 
manifested in the flush days of prosperity might have 
left in obscure neglect. As a corollary to this higher 
refinement and better engineering has come a lower 
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range of prices for apparatus, so that equipment: 
shown at Atlanta may be purchased for prices that 
would have seemed incredibly low at Chicago in 
1893. This again means a boon to the inspecting 
public and a further popularization of electrical arts 
and appliances. 

In the case of buildings and grounds, the true 
principle is to outline and accentuate against the 
dark background of the night. Thus the imagination 
is given a chance, and this freedom is pleasant to all 
intelligent minds. The contour of the landscape is 
caught, the contrast of light and shadow is agreeably 
heightened, the expenditure of energy for the given 
result is minimized, and the spectator whose eye is 
not stunned or dazzled moves about with serene di- 
position, the rest given to the optic nerves being fel: 
by the body asa whole. It may be suid that success 
in this respect must depend largely upon artifke. 
It does, but not of the kind which betrays itell. 
The artist in light looks upon any subject just as the 
painter does upon a landscape. He has to compow a 
perfect picture by means of the disposal of illumina- 
tion, and he must be judged by the resultant har- 
monious whole. For example, to erect huge towers 
and masts for lamps outside buildings would iner: 
tably dwarf the structures. To make each building 
a blaze of light would blot out the grounds. A sa 
of light in the paths and lawns would reduce the 
buildings to islands of darkness; so that the Study 
of interaction, distribution and diffusion becomes for 
a lighting expert not only a severe problem but 3 
fascinating and absorbing pursuit. In dealing with 
questions of light for strictly utilitarian purposes 
means must be adopted quite different from thar 
that promise success in spectacular displays, but the 
result is ever a matter of guess-work. The experi- 
ment is much the same as the firing of modern heavy 
artillery ; each shot is so costly and so irretrievable 
when fired, that native genius and prayerful stady 
must be taxed to the full in advance to insure the 
hitting of the mark. Let the reader of these words. 
for example, give a few minutes to the lighting of the 
grounds and buildings as a matter of plan. Be his 
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approval or criticism what it may, he will see at once 
how extremely difficult it would have been to change 
this plan after adoption, and, therefore, how much 
experience and thought must necessarily have gone 
into it in advance. 

: Before proceeding to touch on other ex- 
hibits, it may be noted that the electrically luminous 
twin fountains ‘‘ Atlantis“ will embrace water de- 
signs of endless variety, including the untried novelty 
of a mist bank, supplemented by the hardly less 
new forms of lily jets, geysers, wheat sheaves, ring 
curtains and parabolas. The lighting will be done 
by meansof 24 projectors, each of which focuses a 
beam of light of not less than 250,000 candle-power. 
The hydraulic part is on an equally imposing scale, 
water being furnished to the fountains at 100 pounds 
pressure through a 24-inch main with a capacity of 
15,000 gallons a minute. The fountain island is 
about 100 feet in length by 50 in width, and its jets 
will shoot to an altitude of full 150 feet. 

The Atlanta Exposition will, in the domain of in- 
dustrial electric lighting, emphasize as with the 
punctuation of a full stop the close of a most nota- 
ble period of electrical controversy, namely, that as 
to the superiority of the direct or the alternating 
current. 

Another poiut to emphasize is the fact that much 
of the series arc lighting has succumbed to the use 
of arc lamps on the direct current incandescent cir- 
cuits, which, as Atlanta will show, thus combine on 
one set of wires arc lamps, incandescent lampe, 
motors and heating appliances. Where series arc 
light holds its own, economically, it is done by abol- 
ishing the small arc machines of 25 or 30 lights shown 
so profusely several years ago as beau ideals at 
the Philadelphia Electrical Exhibition and by 
mlopting dynamos that will carry as high as 150 are 

lights. Ex positionally speaking, the demonstration 
of this new class of work will date from Atlanta. 

As the direct current still maintains its sway and 
dignity in the field of lighting. motor work and the 
operation of the ubiquitous trolley car, and is facile 
princeps in the art of distribution, so the alternating 
current has found its special and peculiar field in 
transmission by the electrical utilization of large or 
remote water powers. The gaze of the world is fixed 
on Niagara, but since the Chicago Fair a great many 
plants of similar interest have been put in successful 
operation. 

The storage battery has one of its happiest exempli- 
fications in the electric launches, and the Atlanta 
exhibit will, commercially, be worthy of observation. 
The ingenious inventor can make his opportunity 
here and be very welcome. The storage battery has, 
until very lately, been the spendthrift and black 
sheep of the electrical family. Barely now has it 
reformed, and the road is long that it has to travel 
before capital can be freely drawn out for its exploita- 
tion as it was after the Paris Electrical Exposition in 
the early 80s. But what there is good of it is to be 
seen at Atlanta, and the result is far better than any 
of us dared anticipate before the fleet at Chicago had 
carried its 1,000,000 passengers with such remarkable 
success. Visitors tothe Fair will note the absence of 
storage battery railway work—a branch that once 
was watched and nursed with the liveliest ex- 
pectations. 

Electricity has hitherto been peculiarly the enjoy- 
ment of the dweller inthe city. May we not hope 
for the demonstration at Atlanta, choice center of 
one of the finest raw material portions of the whole 
world, that electricity is now to be tamed for the 
service of the farmer? 

The second of the suggestions it is desired finally 
to make is that electricity belongs to no man. Rich 
as it is in countless beautiful inventions, its unpre- 
empted auriferous soil has scarcely been scratched. 
Morse and Edison, Brush and Tesla, Bell and Gray, 
Thomson and Sprague— great as their ideas and dis- 
coveries have been, are but exemplars and sign-posts 
for the younger men who must come after, and of 
whom the South must furnish its quota.— Dirie. 
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When the Russian squadron came over to partici- 
pate in the naval display in New York Harbor and 
Hampton Roads on the occasion of the Columbian 
festivities in 1892 the Grand Duke Alexander, who 
was with the fleet, took a great fancy to the elec- 
tric launch that had been provided as part of the 
equipment of the United States ship New 
York. Through the courtesy of this Government 
the Grand Duke was permitted to purchase this 
launch. (irand Duke Alexander took his new 
acquisition back to Russia with him, and it proved 
to be a source of envy to all who saw it, not except- 
ing the Emperor himself. who has. through the naval 
attache of the Russian Embassy at Washington, in- 
vited bids for an electric boat. 


LEGAL NOTES. 


RECEIVER FOR THE LOUISIANA ELECTRIC 


LIGHT COMPANY. 


The United Electric Securities Company Wins. 

Judge Pardee of the United States Circuit Court 
at New Orleans has appointed George Q. Whitney and 
Gen. A. S. Badger receivers of the Louisiana Electric 
Light Company. 

The United Electric Securities Companies of Port- 
land, Me., filed last summer a bill alleging that the 
Louisiana Company was insolvent, and making very 
sensational charges of mismanagement by its 
directors and of malversation of the huge amounts 
it received for lighting the city. Temporary injunc- 
tions were granted and a hard fight was made by the 
Louisiana people to continue in control. 

The American Loan and Trust Company, holders 
of $670,000 worth of Louisiana Electric Light bonds, 
have filed a bill in equity asking injunctions restrain- 
ing Maurice J. Hart and Ronald T. McDonald from 
disposing of $200,000 worth of Edison Electric Light 
Company capital stock, which is one of the principal 
assets of the defendant company. 


Marcus C. Gormley has filed a bill in the Circuit 
Court aeking for a receiver for the assets and franchises 
of the General Electric Street Railway Company of 


Chicago, and also to cancel a quantity of stock which 
he says has been issued to various persons. 


The Siemens & Halske Company have prepared a 
series of suits for infringement against a large number 


of electrical lighting and railway concerns, involving 
alarge sum of money. The patent at issue is on the 
direct-current booster. 


Chief Justice Beasley of the New Jersey Supreme 
Court has handed down a decision in the case of the 
Pennsylvania Railroal Company's appeal from the 
State Board of Taxation in the matter of the taxing 
by Atlantic City of a trolley line within the city 
limits. The Court holds that the tracks, ties and 


like property of the company must be assessed by 
the State Board of Assessors, but that the electric 
cars, equipment, electric plant and other property per- 
taining to the electric railway shall be assessed by 
local assessors. 

Judge Waddell, of West Chester, Pa., on the 12th 
inst. decided that the city of Chester could not enter 
into a contract for lighting the city with the Beacon 
Electric Light Company, and made the injunction 
perpetual restraining the city officials from entering 
into such a contract. This action grew out of an 
attempt of councils to award the contract for lighting 
the city for tive years to a new company at a saving 
of some $16,000. The Chester Electric Light Com- 
pany, Which has been furnishing the light, asked for 
the injunction on the ground that the city could not 
enter into such a contract unless the money was 


appropriated to pay for the same at the time the con- 
tract was signed. The case will be appealed. 


THE MICROPHONE QUESTION. 


To the Editor of ELECTRICITY. 

Sin: Is there really any meat in the constant con- 
tact’ chestnut? 

Prof. Bell had demonstrated, and published as early 
as March 7, 1876, that an undulatory current“ was re- 
quired in the transmission of speech. 

In his anticipation of a battery transmitter, in his 
patent, the intention to have an unbroken circuit is un- 
mistakable—in fact the battery circuit could not be 
broken by any possible vibration of the diaphragm. 
This patent was issued fifteen months before Berliner's 
original application, to say nothing of his subsequent 
„Constant contact” amendment. It was a matter of 
common knowledge among those skilled in the art at 
that time that an undulatory current” could not be 
produced by broken contact. 

Prof. Bell's description of the current required was 
most perfect ‘‘undulatory.” If it means anything it 
means an unbroken current of variable strength. With 
this to guide them, every early experimenter worked on 
this line. I do not know of a case where the early de- 
scriptions and models do not plainly indicate ‘‘ constant 
contact.“ even if not so worded in the claim. 

Edison certainly knew that * undulations” could not 
be produced by breaking the circuit, and that an inter- 
mittent current could not be“ undulatory.” 

In his patent No. 474,230, application filed April 27, 
1877, thirty-eight days before Berliner’s original appli- 
cation, in Claim 1 he says: ‘ The contiguous faces of said 
disk and diaphragm being in contact.“ Too bad he did 
not say constant, though the device plainly says it 


rents. 


and does it. In Claim 2 he says: Both having broad 
surfaces in vibratory contact with each other.“ Is the 
English language so flexible as to admit of construi 

‘‘ vibratory contact” to mean vibratory separation? 
think not. 

I never thought or heard of transmitting by means of 
broken contact until some years later, when it was at- 
tempted to evade the Bell patent by using intermittent 
instead of undulatory currents. This failed, of course, 
for two reasons—first, because it did not evade the Bell 
patent, and second, because it could not be made to work 
well, as anyone might know who had heard his corre- 
spondent talk too loudly in a Blake transmitter. 

A. BLAKE. 


BOOK REVIEWS. 


THE ELECTRICAL TRANSMISSION OF ENERGY. A 
Manual for the Design of Electrical Circuits. By 
ARTHUR VAUGHAN ABBOTT, C. E. 567 
with 7 curve sheets in pocket. Cloth, &vo. Price, 
$4.50. . New York: D. Van Nostrand Company. 


This work is the first comprehensive attempt yet 
male to collect together the innumerable details of 
which it treats. It is truly, as the author calls it, a 
manual, and as such will doubtless find its way 
most extensively into the class room. 

From the title one would be led to suppose that its 
chief aim was to lay before the reader the various 
trausmission questions. This it does with sufficient 
fullness in a descriptive way, but its scope is rather 
the laying out of circuits than the transmission of 
currents. ° 

Happily it is by no means a mathematical treatise, 
only such mathematics being used as is required to 
show in true relation cause and effect and to enun- 
ciate laws. By this means the author has very widely 
enlarged the usefulness of the work, for there is no 
one engaged in line construction who cannot under- 
stand, nor any one who will not benefit by the pos- 
session of the work. 

The book is divided into twelve chapters with the 
following titles : , 

I—Introduction, which discusses distribution in 
general, in series, parallel, mixed systems and indi- 
rect distribution. II—The Properties of Wire: The 
Conducting Circuit, Wire Manufacture, Hard Draw- 
ing, Wire Gauges, The Circular Mil, Insulated Wire, 
Testing and Inspecting, Wire Specifications, Tension 
of Aerial Lines. III—The Construction of Aerial Cir- 
cuits; this is divided into three heads, viz., General 
Line Work, Electric Railway Circuits and Lightning 
Arresters. IV- Construction of Underground Work: 
1, Conduits; 2, Cables and Conduit Conductors. V. 
— Electrical Instruments. V1l—Methods of Electri- 
cal Measurements. VII—Continuous Current Con- 
ductors; a, Conductors and Insulators; b, Heating of 
Conductors. VIII Conductors for Alternating Cur- 
IX—Series Distribution. X—Parallel Dis- 
tribution. | XI—Miscellaneous Methods and Long 
Distance Transmission. XII—The Cost of Prodne- 
tion and Distribution. 

Scattered throughout the work are almost innu- 
merable tables referring to the subject under discure 
sion, and one possessed of this book need scarcely 
look elsewhere for anything in this line that he may 
need. 

A chapter which will be particularly appreciated 
by avery large number of people is VIII, on Con 
ductors for Alternating Currents. In this the sub- 
ject is most fully treated and the methods of calcu- 
lating them given. Three of the pocket-sheets refer 
to this subject. 

Chapter XII, treating of the cost of production ard 
distribution, is admirably handled. and Pocket- 
sheet Table 75 enables one to determine without 
calculation cost of generating plant per H. P. 
Pocket-sheet Tables 76, 77 and 78 enable one to deter- 
mine directly, by means of curves, other items of cost. 

In connection with 78 there is a small table giving 
curves for the determination of cost of underground 
conduit work, and in connection with 77 another 
smaller one, No. 24, with curves representing the 
current strength required for elevation of tempera- 
ture in wires. 
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What Is Going On in the Electrical World. 
Cottondale, Ala.—The Tuscaloosa Manufacturing 
Company will put in an electric lighting plant. 
Preston, Minn. — This city has declared by vote in 
ſu vor of ag tea bunds for an electric light and 
waterworks system. 
Rochester, N. Y.—The supervisors have adopted a 


resolution to expend $18,000 for gas and electric fixtures 
for the new court house. : 


Thompsonville, Mich.—The vote taken on the ques- 
tion of bonding the village for electric lights was almost 
unanimous in the affirmative. i 


Tacoma, Wash.—The city’s electric lighting business 
has increased beyond the capacity of the plant and the 
power of the plant is to be increased. 


Mauch Chunk, Pa.—At the election in East Mauch 
Chunk the citizens voted to bond the town in the sum of 
$15,000 for the erection of an electric light plant. 


Corunna, Hich.—At the recent election there was a 
large majority vote in favor of bonding the town in 
$30,000 for waterworks and an electric light plant. 


Madison Ind.— Proposals are wanted by the city of 
Madison for the purchase or lease of its electric light 
plant and for the construction of an electric railway in 
connection therewith. 


Gowanda, N. Y.—At a special election held on the 
9th inst. the taxpayers voted for the appropriation of 
$1,200 per year for the maintenance of electric lights to 
light the village streets. 


Fulton, N. T.— The Oswego Falls and Fulton Street 
Railway has changed hands and will be converted into 
an electric road, with the probability of its extension to 
the city of Oswego. ; 


New Orleans.—J. J. Cohn, M. Ber and associates 
have petitioned the city council for a franchise per- 
mitting them to establish an electric lighting plant and 
to furnish light to the citizens. 


Brunswick, Ga.—An effort is being made to get out- 
side capitalists to take hold of the street railway here, 
transform it into an electric road and extend the system. 
Col. W. A. Jeter is promoting the scheme. 


Schenectady, N. Y.—The second of three electric 
locomotives which are being constructed at the General 
Electric works in this city for the Baltimore and Ohio 
railroad was sent away from the works last week. 


Hagerstown, Md.—Powell Evans, representing a 
Philadelphia syndicate, has hought out the Schuyler 
Electric Light Company of Hagerstown. Mr. Powell 
71985 oe associates have the contract for lighting the 
streets. 


San Leandro, Cal.—At the next meeting of the San 
Leandro town trustees, the ordinance calling an election 
on the question of bonding the city for the purpose of 
providing an electric light plant will be finally passed; 
the amount decided on is $10,000. - 


Boston, Mass.—Brookline is to have a new electric 
railway, to be known as. the Brookline Street Railway. 
Its promoters are some of the best-known business men 
and financiers of Boston, Newton and Brookline, who 
will bave the co-operation of moneyed men of New York. 


Yonkers, N. Y.—A fire at the car shed of the New 
York and Putnam Railroad Co., at Van Cortlandt Park, 
destroyed a number of cars and a new electric motor. 
The motor was valued at $6,000 and the secret of its 
construction, which belongs to the company, at many 
thousand dollars more. 


Oxford, Pa.—Farmers and citizens in the neighbor- 
hood of Cochranville have subscribed $14,000 and given 
rights of way for the proposed electric railway from 
Philadelphia to Lancaster via Cochranville. A branch 
will be constructed to Oxford. ` l 


Mechanicville, N. Y.—The water power below this 
village has lately been inspected by capitalists who are 
reported to have in view the erection there of a great 
electric power plant to furnish heat and power for the 
electric railroads in the vicinity and also for Troy and 
Albany. 


York, Pa.—The electric light plant of the borough of 
Delta, this county, was destroyed by fire on the lith 
inst. The loss is about $2,000, partly insured. The 
plant will probably be rebuilt. l 


Pottstown, Pa.—The survey ofa large portion of the 
route for the electric railway between West Chester and 
Pottstown has been completed and the construction 
work will begin in a short time. 


Frederiok, Md.—The board of managers of the Freder- 
ick- Middletown Electric Railroad have adopted a route for 
the proposed road. They are now closing contracts for 
the right of way. The work of grading will soon begin. 


East Orange, N.J.—The Suburban Electric Light and 
Power Company, which was recently given a franchise 
in East Orange, has secured subscribers to its system 
equal to the capacity of its plant, 1,000 lamps. The 
plant is to be enlarged at once. 


Jersey City, N. J.—It is probable that in a few days 
advertisements will appear for bids for lighting the city 
with electric lights under the plan adopted by the Street 
and Water Board. About three times as many electric 
lights are to be used as are now in service. 


Milwaukee, Wis.—The '' Wisconsin“ states that the 
Milwaukee Street Railway Company’s property will be 
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sold to the highest bidder within three months, proba- 
bly shortly after the New Year, and will then be re- 
organized aud operated by a new and strong company. 


Glenville, Ohio.— The citizens of Glenville will eh 
December 10 vote on the proposition, which has been 
favorably passed upon by the council, to issue $109,000 
bonds, the proceeds from which will be devoted to the 
fire 3 sewers, electric lighting and water 
works. : - i 


Elizabeth, N. J.—The Consolidated Traction Com- 
pany have secured dock facilities at Elizabethport and 
on Staten Island and are arranging for connection with 
the trolley lines on Staten Island, whereby they can es- 
tablish rapid transit by a short route from Elizabeth to 
New York city. ; 


Winchester, Mass.—Col. Charles F. Woodward and 
others have applied to the selectmen for a franchise for 
an electric street railway to enter Winchester. If the 
franchise is obtained and the line built, power for its 
operation will be furnished by the Wakefield & Stone- 
ham Company. 


Chicago.—The recent earthquake damaged the electric 
plant of the Parisian Circus, on Wabash avenue, by jar- 
ringand knocking out of adjustment all the finer ma- 
chinery, destroying the usefulness of many delicate con- 
nections and parts of the equipment. Almost an entire 
new outfit is necessary, costing about $599. 


San Francisco, Cal.—The reconstruction of the Ellis 
street cable line into an electric line will be completed 
in about three weeks. It is the intention to eventually 
extend the road across Market street into Fourth street, 
and continue down the latter thoroughfare to the South- 
ern Pacific depot at Townsend street. 


Vincentown, N. J.—It isstated that the Pennsylvania 
Railroad Company is so well satisfied with the operation 
of the Burlington and Mt. Holly branch by electricity 
that it will soon introduce the trolley on the branch 
between Evansville and Vincentown and also the New- 
town Square branch, starting at Fernwood. 


Fenton, Mich.—The common council has granted a 
franchise of the streets to John E. Nolan, of Saginaw, to 
construct an electric street railway. Mr. Nolan has a 
franchise fur the city of Flint, and an electric line will 
connect the two towns, a distance of sixteen miles. Ilt 
is promised that the railway will be in operation by July, 
1896. 


Akron, 0.—The Rapid Transit Company and the pro- 
jectors of the second electric road between Akron and 
Cleveland have pooled issues and will build the road. 
It reaches Cleve and by a westerly route, while the 
Akron, Bedford & Cleveland line, already built, takes 
an easterly course. Philadelphia capital is backing the 
move. 


Richmond, Va.—The stockholders of the Rappa- 
hannock Electric Light & Power Company have elected 
the following officers: H. Browning, president; J. B. 
Ficklen, vice-president and general manager; A. B. 
Botts, secretary and treasurer. Directors: H. Brown- 
ing, A. B. Botts, J. B. Ficklen, Mrs. Letitia Souther and 
Mrs. C. D. Willis. 


8t. Louis.—The Franklin avenue car line is having a 
new track laid, the rails being welded together by the 
electric process. When completed there will be about 
ten miles of track thus welded. The rails used are sixty 
feet long.—A certificate of lease of the Manchester Road 
Electric Railway to the St. Louis and Meramec River 
Railroad Company has been filed. 


Albany N. Y.—The Mt. Vernon Railroad Company 
has applied to the State Railroad Commissioners for per- 
mission to substitute electricity for horse power and to 
extend its lines to White Plains, New Rochelle and other 

oints.—A fly wheel in the power house of the Albany 

ilway Company burst on Wednesday lart killing one 

man, injuring three others, and doing much damage to 
the building and machinery. 


Washington, D. C.—Crosby & Fish have acquired 
control of property in Georgetown known as the Dent 
foundry and iron works and intend to establish a plant 
on the site for the purpose of furnishing electric light 
and power.—The National Convention of Electrical 
Workers was held here last weck. There was a good 
attendance from all parts of the country and the mect- 
ings were animated and of great interest to the members 
of the organization. 


Baltimore, Md.—Clemens Herschel has approved plans 
and specifications for the dams, waterways and electrical 
machinery submitted to him by the Susquehanna Con- 
struction Company for the great electric generating plant 
to be established at Conowingo, on. the Susquehanna 
river. The purpose of the company is to transmit the 
power developed to Baltimore, Wilmington and other 
places. The cost of the works as estimated will be 
about $3,000,000. The company was incorporated at 
Baltimore on the 7th inst. 


Niagara Falls.—Last week, current from the Power 
Company's works, reduced to 600 volts by the big rot iry 
transformer from the Westinghouse works at East Pitt:- 
burg, which had arrived and been sct up a day or two 
before, Was turned into the wires of the Buffalo and 
Niagara Falls Electric Railway and made the cars 
travel over the road between North Tonawanda and the 
Falls with unprecedented speed. The Railway Com 
pany’s own current was cut off for the experiment. 


Brooklyn, N. Y.—Sealed proposals will be received at 
the Department of City Works, Municipal Department 
Building, until the 25th inst. for the installation of elec- 
tric light wiring in the municipal building. Plans and 
specifications may be seen, and forms of proposals may 
be procured on application at the Department of City 


— 


Vol. IX., No. 19 


Works. F. Kingsbury Curtis, representing the X 

York Guaranty and Indemnity Coping and y o 
master appointed by the United States Courts, will offer 
at public sale at 111 Broadway, New York, on Decem. 
ber 5 next, the rights franchises and pro rty owned hy 
the Long Island Traction Company and the interest it 
owns in the capital stock of the Brooklyn Heights and 
the Brooklyn, Queens County and Suburban Railroad 
Companies, together with all assets receivable by the 
Brooklyn Heights Company under the lease of February 
14, 1893, and all the interest of the Traction Company 
9 i certain guarantee fund of $4,000,000 mentioned in 

e lease. 


Los Angeles, Cal.—The way in which the work i 
being pushed makes it likely that before the first of the 

ear the cable roads of the Los Angeles Consolidated 
Street Railway Company will be operated by electricity. 
Wires are now being strung on the line and new ma. 
chinery has been ordered for the generating plant. The 
chief engineer has fitted up a room at the power hous 
where on certain evenings he gives lectures to the grip 
men on the uses of electricity and the management of 
electric cars. 


Naugatuck, Conn.—An electric railroad company is t 
be organized immediately to build a line from aug 
tuck Junction southward to the shore, thence to Milford. 
with extenison to Woodmontand Woodmont station. It 
will be abuut eight miles long. Some of the men inter. 
ested in the proposed railroad are Gen. G. H. Ford of 
New Haven, ex-Sheriff Charles A. Tomlinson. ey- 
Judge William B. Stoddard, ex-Senator George M. 
Gunn, ex- Representative Tibbals and Charles W 
Beardsley. - 


Asbury Park, N. J.— Articles of incorporation anda 
map of location have been filed at Trenton, showing th 
proposed route of a new trolley road to be constructed 
from ‘Belmar to Point Pleasant. This road is to be 
known as the Asbury Park, Belmar, Spring Lake and 
Manasquan Division of the Atlantic Highlands ke 
Bank and Long Branch Electric Railway Company. 
The road, after belting the town of Belmar, will pas 
through Como, North Spring Lake, Spring Lake, Sa 
Girt, Manasquan, Brielle, and Point Pleasant. Con- 
nections will be made at Asbury Park with the Atlantic 
coast line, which runs to Long Branch and Pleasur 
Bay. Work on the new line will be begun at once. 


` Philadelphia.—The management of the entire busines 
of the consolidated street railways is to be turned over 
to the Union Traction Company on December I. a 
which date the superintendents and engineers appointed 
by General Manager Beetem will take charge of their 
departments. Since the consolidation the three system» 
have been practically operated by the old managewett, 
under the general supervision of Mr. Beetem, and at 
present each company is buying its own supplies and 
materials und charging them against the Union Company. 
which is also credited with the receipts. After Decem- 
ber 1 the Union Company will make all purchases and 
handle all receipts, though separate accounts will be 
kept for each of the three companies. 


Syracuse, N. Y.—A company has been organized w 
build an electric railway from this city to Plesant 
Beach on the lake, where grounds will be laid out as a 

k and furnished with all the attractions of the period. 
here will be among other things a bicycle track one 
third of a mile long witha grand stand seating 3.00 
people; observation tower, 400 feet in height, after the 
plan of the Eiffel tower; dancing pavilion, 150 by 1% 
feet: water toboggan slide, 250 feet in length; caroval 
building and wheel, with a carrying capacity of 100 peo 
ple; music pavilion; electric fountain, modelled atter 
the famous fountain at Fairmount park; Ferris whei, 
100 feet in height; scenic theater, etc. The whole park 
is to be lighted by its own electric plant. The officer 
of the company, just elected, are: President. A. T. 
Hoteling, Baldwinville, N. V.: vice-president, Joho W. 
Truesdale, Syracuse; treasurer, Frank T. Miller, Syre 
cuse ; secretary, J. M. Price, Philadelphia; manager. à 
E. Aldrich ; promoter in chief, J. L. Dailey. The cap- 
tal stock is $100,000. 


Niles, Mich.—There was much rejoicing here over 
the opening of the Mahoning Valley Electric Railway. 
When the first cars arrived from Youngstown an im- 
promptu meeting was held at the Sanford Hows, and 
several good speeches were made in which great thing 
were predicted for the valley through the operation f 
the line. Hon. J. J. Sullivan, of Warren, p il a high trit- 
ute to John E. McVey, of Youngstown, and others icr- 
nected with him in the building of the road, and evineed 
his pleasure in a jolly speech, saying among other 
things, that ever since Raymond D. Sykes (a new arrival 
in Niles) was awarded the prize rt the Canfield fair fe 
being the handsomest baby in the Mahoning valley. | 
knew that Niles had a great future before it.“ Jude 
King, also, in a similar vein, showed how the advert of 
the trolley in a community connects itself with Seis 
interests of the most profound concern. Something. 
he said, had been mentioned about sparks. Non 
seems to me that one guod effect of the opening of thr 
line will be to increase sparking. Young men will pet 
have to piy livery bills and their horses eat pint at, 
because they can call on the girls and get back home a 
any hour with little expense. So that for that an 
the line is a good thing.” 


New York.—The Edison Electric Illuminating (om 
pany of New York reports gross earnings for Octdlet 
of €148,219, a decrease of 6 as compared with i+ 
same month of last year, and net $62,716, a decreas d 
5,909. For the ten months ending October 31 the mr 
earnings were $1,469,376, an increase of $148,936 as cz 
pared with the corresponding period of last year. 74 
net $708,433, an increase of 4. 486.— The Metropolitan | 
Traction Company has succeeded in leasing the Forty: | 


second street and Boulevard surface line, and bas ake 
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secured control of two other lines in the lower part of 

the city, which latter gives it the much desired connec- 
tions with the ferries in the lower part of the city on the 
North and East rivers. The company will inaugurate 
a system of transit to and from the down town ferries, 
which will be feeders for its main lines, and will open 
up for the public an easy transit from the ferries to the 
different shopping centers of the city. A system of elec- 
tric power will, it is stated, be used on the:e smaller 
lines.— The Kingsbridge strect railway franchise was 
sold on the 14th inst. by Comptroller Fiteh to the Third 
Avenue Railway Company for 383 per cent. of its gross 
receipts over and above the three per cent. for five 
years and the five per cent. for the following five years 
required by law, and in addition the company gave to 
the city a bonus of $250,000. The franchise carries with 
it a provision that other companies shall have the right 
to use a certain part of the new route.—An explosion in 
the Brush electric light plant at 210 Elizabeth street, on 
Friday evening, threw many of the city's streets into 
darkness and caused considerable damage at the station. 
The cause of the trouble was the bursting of one of the 
main pipes leading from the boiler room to the engine 
room. None of the employees was injured. 


TELEPHONE AND TELEGRAPH. 


The Mutual Plan in New England. 


George W. Coy, of New Haven, Conn., has just com- 
pleted the organization of a new telephone company in 
Bridgeport and another in Norwalk. ‘The Bridgeport 
exchange is to have 600 instruments and the Norwalk 
company have contracted for 136 telephones. In both 
instances the companies organized are mutual concerns 
and the maximum cost of the telephones are to be $20 a 
year for each instrument. It is stated that a number 
of business men of New Haven are awaiting the result 
of the Bridgeport venture, and if it proves a success a 
local rival to the Southern New. England Company will 
be started. 


Sold the Pole Lines For Taxes. 


For some time past the Western Union Telegraph Com- 
pany has refused to pay its taxes in several of the towns 
of Orleans county, N. Y., on the ground of excessive 
valuation. The county treasurer put up the company's 
property at auction and sold it to William A. Parmelee. 
The effects consist of standing poles and wires in use. 

The Milwaukee Telephone Users’. Association has 
elected permanent officers as follows: President, Eugene 
S. Elliott; vice-president, E. H. Bottum; secretary, 
Frank M. Hoyt; treasurer, David Adler. The associa- 
tion will continue its fight for lower rates in that city. 

The Merrill Telephone Company, recently organized 
at Merrill, Wis., has let the contract to put in a tele- 
phone exchange to the Standard Telephoneand Electric 
Company of Madison. The contract calls for the com- 
pletion of the new exchange by December 10. 

An ordinance is now pending in the common council 
of Hoboken, N. J., which if passed will give the Citi- 
zens’ Telephone & Electric Company of that city sub- 
way rights on most of the important streets. 


A tax of 25 cents per pole has been imposed upon the 
electric light, telephone and telegraph companies of 
Jacksonville, Fla. The companies will combine in a 
fight against the tax. 


W. S. Rowe, manager of the Missouri Mercantile Tele- 
phone Company, has taken charge and will complete 
the construction of the new exchange at Pierre, S. D). 


The International Telephone Company, Chicago, has 
made an assignment to Lynden A. Seymour. The lia- 
bilities are about $1,500 and assets nominally the same. 


Marshall & Tobie will at once begin the erection of a 
telephone exchange at Keithsburg, III., having secured 
the requisite number of subscribers. 


The Trenton Telephone Company, Trenton, Mo.. will 
improve its exchange by the addition of a new switch- 
board and new ’phonea. 


The Northwestern Telephone Company of Milwaukee, 
Wis., is seeking a franchise to operate a telephone ex- 
change at Racine, Wis. 


A telephone exchange company is being organized at 
Newberg, Ore., by Gen. A. C. Parkinson and John 
Lamont. 


James M. Lemon, of Minneapolis, Minn., has asked 
for a franchise to construct a telephone exchange at Or- 
tando, Fla. 3 


The De Kalb County Telephone Company is planning 
to construct a telephone line between Sycamore and 
Sandwich, III. 


The town council of Fort Valley, Ga., has granted a 
ten-year telephone franchise to W. H. Harris and W. 
P. Harwell. 


The Providence Telephone Company will erect an ex- 
change building at Pawtucket, R. I., to cost $60,000, 


The American Telephone and Telegraph Company has 
been granted a franchise at Kalamazoo, Mich. 


The Iowa Union Telephone Company will extend ite 
lines from Traer to Diwadle and Reinbeck. 


Du Bois, Pa., is being canvassed to secnre subscribers 
for a new telephone exchange. 


ELECTRICITY. 


New Companies Inoorporated. 


The Bluff City Telephone Company, Trempealeau, 
Wis. The incorporators are: Dr. B. A. Corneille and 
Clarence S. Utter. The object of the company is to 
build a telephone line from Trempealeau to Centerville, 
a distance of five miles, to connect with the Galesville 
line of Luce & Veitch, which also connects with the line 
of the Northwestern Telephone Company at Winona, 
giving a service to St. Paul, Chicago and the East. 


The stockholders of the Boyd's Telephone Company, 
of Rockville. Md., have elected these directors: Dr. J. 
E. Deets. Mahlon T. Lewis, Glen Poole, L. E. Price, 
Charles Waters. R. Barnes, Perry E. Waters, A. C. Me- 
Cardell, R. K. Day, W. B. Burdette, and R. H. Bowman. 
The directors elected R. K. Day president, W. B. Bur- 
dette secretary, and Dr. J. E. Dects treasurer. 


The Home Telephone Company, Alexandria, Va. Capi- 
tal stock, $250,000. The officersare F. B. Hubbell, presi- 
dent ; William L. Marbury, vice-president ; James Rus- 
sell, treasurer, and W. J. Atkinson, secretary and gen- 
eral manager. 


The Western Telephone and Telegraph Company of 
Lima, O., has been incorporated with a capital stock of 
$25,000. Incorporators' names not given. 
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Standard High Duty Electric Elevator. 
The adaptability of electricity to all service where power 
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STANDARD Hl DUTY 


is required was never so apparent as in its application to 
passenger elevators. 

The modern elevator is one of the essential features of 
civilized society. Not only is it indispensable to all office 
buildings, but it is now considered a necessity in all hotels, 
club houses and houses of any pretension. 


The many drawbacks of the hydraulic elevator, coupled 
with the great cost of installation and maintenance, has 
limited the fleld of the elevator up to date, but the success 
of the electric hoist seeins destined to develop a field the 
extent of which has not yet been calculated. 


The essential features of the electric clevatorare (a) high 
speed, (b) absolute safety, (e) completely under control of 
operator, (d) applicable to the current to be supplied by the 
lighting mains, (e) low cost of operation and mainten- 
ance. 


Each and all of these features are combined in the new 
electric elevator recently placed on the market by the 
Standard Elevator and Manufacturing Company of Chi- 
cago. The electric design is by Frank B. Rae, the well- 
known electrical engineer. 


One of the reasons for the limited use of electricity in 
elevator work up tothe present time is that elevator 
manufacturers have paid little or no attention to the 
design of the motor. In nearly all cases they have pur- 
chased an ordinary motor of some standard type from one 
of the electrical companies, and by the use of external 
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resistance and complicated switches, controlled by dash- 
pots and solenoids, have operated a winding drum with 
more or lesa success. 

Of course this clumsy construction would lift the load, 
start and stop the car, but it was highly inefficient as an 
elevator engine, and subject to the annoyances of stop 


page. breakdowns, etc., inseparable from such makeshift 


construction. 

The Standard Elcctric Elevator bids for public patronage 
on some very broad and interesting claims. 

First—The operator has complete control of the car. He 
can move the car theentire distance of its travel at any 
speed irrespective of its load. At the same time the design 
of the motor is such that he cannot damage thinga by 
carclessness or a wilful manipulation of the controlling 
lever. 

Second—The car starts immediately upon moving the 
lever, reaches maximum speed quickly and without jar. 
This is a feature of vital importance, as it enables the 
motor to assume a full load without the delay incident to 
all other types of electric elevators. E 

Third—The car starts with its maximum load, and secures 
a high average efficiency. As the percentage of total energy 
expended throughout the day in an electric elevator 
system is greater for starting the car from rest than in 
moving it at full speed, this is a matter of the first. impor- 
tance to the owner, who has the cost of operation to meet. 
The motor is so constructed that no external re- 
sistance, dash-pots or solenoids are necessary, the 
absence of which enables this high average effici- 
ency to be obtained. 

Fourth—The Standard Elevator contains many 
new and very important improvements in safety 
appliances for protecting the passengers against 
accident, and the motor from overload or obstrue- 
tion. In this respect the elevator is the equal of 
any hydraulic elevator yet designed. 

These claims being so comprehensive, it is in- 
teresting to know by what process Inventor 
Rae has obtained such an equipment. 

The Standard Elevators have long been 
favorably known to the publicand are highly 
thought of wherever in use, so that the elee- 
trical power found a first-class mechanical 
outfit with which to combine. 

The first objection to overcome was 
that offered by the companies supply- 


ing the current. It is well known 


ELECTRIC ELEVATOR. 


that the Edison companies refuse to permit more than 25 
amperes of current at 220 volts to be drawn from their mains 
at any one iustant, as a greater strain would seriously in- 
terfere with the lights. Heretofore this has been obviated 
by the operator waiting until, by the cutting out of resist- 
ances, the 50, 60 or 70 amperes necessary to start the load 
is introduced into the motor. This involves considerable 
delay, in addition to consuming a large amount of energy 
that in the Standard Elevator is not required at all. 

Mr. Rae solved this problem by designing a motor spe- 
cially adapted for the work, that is, a motor having a Geld 
of very large magnetic carrying capacity that can be 
energized at starting by a very Jarge number of ampere 
turns. Thus the starting torque is provided by an in- 
tensely strong fleld anda small current. 

Heretofore the greater part of the 220 volts provided by 
the lighting mains to electric elevators has been wasted _in 
external resistances, leaving but little for the motor. In 
the Standard motor, however, there are no external resist- 
ances whatever, but a large number of turns are provided, 
giving the required ampere turns for cnergizing the field 
naturally. l ; 

The safety devices nre novel and effective. An automatic 
locking device on the electrical controller and switch pre- 
vents injury if the car is loaded beyond its rated capacity. 
Under this condition of overload it is impossible for the 
operator to increase the current, the locking device hold- 
ing switch at the position of maximum Hfting capacity of 
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motor. This permits a heavy load to be raised at slow 
speed with absolute safety. 

In case of the car meeting with an obstruction when run- 
ning at high speed, such asa tight place in the guides, the 
controller device will automatically diminish the speed 
and increase the power applied, so that when the obstruc- 


tion is passed the car will again accelerate independent of 


but under the control of the operator. 

Another valuable feature is that in case the current 
ceases, owing to interruption by stoppage of gencrating 
plant, or break inthe supply conductors, the controller at 
once assumes the starting position independent of the op- 
‘erator, so that should the current be suddenly turned on 
again it finds the motor and appliances in condition to 
receive it without injury either electrically or mechani- 
cally. 

Power Plant of the Niagara Falls Hydraulic Power & 
Manufacturing Company. 


The hydraulic basin from which water is now taken for 
furnishing power to the various mills supplied with power 
by the above company, is located parallel to and about 300 
feet back from the edge of the high bank of the Niagara 
River. For this new plant the water will be taken in an 
open canal from this hydraulic basin toa forebay 30 feet 
wide and 22 feet deep, which is now being built near to the 
edge of the high bank. From this forebay penstock pipes 


built of flange steel, 8 feet in diameter, conduct the water 


down over the high bank 210 feet to the site of the power 
house on the aloping bank at the edge of the water in the 
river below the Falls. i 

The building will be 60 x 100 feet, the intention being to 
add to the length of the building (60 feet) and place other 
wheels, fed by separate penstocks, fromthe same forebay 
as above as demand arises. There are four turbine wheels 
of the horizontal type, furnishing about 8,000 horse-ppwer, 
to be located on the first floor of the power house. , These 
wheels will work under a head of 210 feet, the highest head 
under which water has ever been used for power in the 
quantity proposed in this plant. The pressures ¢xerted by 
water under this head are enormous, and every detail of 
the penstock and water wheels must be designed with 
the greatest care to hold it. r 

The penstock leads from the forebay vertically about 135 
feet to the top of the sloping bank, thence down the slope 
to the side of the station next to the bank, making the total 


length of the R foot pipe about 210 feet. Into the building 


the pipe, 10 feet in diameter, runs horizontally, suspended 
over the tailrace. The thickness of the steel in fifteen-six- 
teenths of an inch. All horizontal joints are butt-strapped, 
held with three rows of rivets on each side. The cross 
seams are all double riveted. The necessity for strong 


work in this pipe will be seen when it is remembered that 


the total pressure on the end of the pipe exceeds a mil- 
lion pounds. From this horizontal portion of the penstock 
the water js taken directly up through 60 inch valves on to 
the water wheels, which are supported upon iron beams 
stiffened by braces into the side of the tailrace. The four 
wheels for this plant are being built by James Leffel & Co., 
of Springfield, Ohio, under general plans and specifications 
made by the engineer of the Niagara Falls Hydraulic Power 
& Manufacturing Company. Three of these turbines are 
specified to generate each 1,700 horse-power under a head 
of 205 feet, which ie the minimum head estimated as obtain- 
able, and to run at a speed of 280 revolutions per minute. 
As the ordinary head will be from 210 to 215 feet, the power 
of these wheels will be from 1,800 to 2,000 horse- power each. 

The turbines are mounted on horizontal shafts of the 
double discharge design. These large turbines are fitted 
with runners 74 inches in diameter, made of extra quality 
of bronze metal, fitted with balance gates. The turbines are 
so designed that the wheel runners are absolutely balanced, 
due to the equal discharge of water on each side, thus doing 
away with all end-thrusts on the shafts. The wheels are 
fitted in cases 11 feet in diameter, made of best heavy 
plate steel, double riveted. The feeder pipe connections to 
these large cases are on the bottom of same, being riveted 
directly to the foot hydraulic cylinder valves. All these 
valves are connected to the main feeder pipe, which is 10 
feet in diameter, and occupy the space under the turbines 
between the foundation walls. The draft tubes from the 
turbines pass down each side of the main feeder pipe, con- 
necting with the tail water, which is set at a distance of 27 
feet from the center of the turbine shaft. 

W. C. Johnson, of Niagnrn Falls, chief engineer of the 
company, isin charge of the plans for this work.—Cana- 
dian Journal of Commerce. 


INCORPORATIONS. 


The Electrie City Malting and Brewing Company, 
Niagara Falls. Capital stock, $125,000. Directors: J. S. 
Macklem, C. F. Hathaway, A. C. Buell, and F. L. Love- 
lace, of Niagara Falls. 

Hayes-Tracy-Fyfe Company at Chicago—to manufacture 
electrical devices. Capital stock, 80,000. Tneorporators: 
Jamas Hayes, Edward C. Tracy and Herbert A. Six ver. 


The Sheboygan Lamp Company, Sheboygan, Wis.—to 
mannfacture electric lamps. Capital stock, 810.000. Pro- 
moters: J. Donahue, W. C. Johand. J. E. Collins, She- 
boygan. 

The Leechburg Electric Light and Power Company 
has been chartered at Harrisburg, Pa. Capital, $16,000. 


The Columbian Construction Company, Clarksburg, 
W. Va.—to construct and operate ice, cold storage, electric 
light, gas and water plants, etc. Capital stock, $500 
minimum, $5,000 000 maximum. Promoters: H. T. Miller, 
J, H. Johnson, Washington, D. C.; Fred. Balcolm, Jackson- 
ville, Fla.; Fred C. Suter, Philadelphia. 


The Philadelphia Electrical Equipment Company, 
Philadelphia. Pa.—to manufacture and sell electrical ma- 
chinery aud dev ces necessary and useful in the erection 
and use of electrical apparatus. Capital stock, $50,000. 
Promoters: Matthew A. Rettew, James R. Rettew, E. T. 
Watts, Philadelphia. 


The Susquehanna Construction Company, Baltimore— 
to develop a water power on the Susquehanna River, near 
Conowingo, and generate electrici’ y there for transmission 
to Baltimore and elsewhere. Capital stock, $100,000, In- 
corporators: J. Wesley Kerr, Otto J. Fisher, John Henry 
Miller, George K. McGaw and Fridge Murdock, who, 
with Edward J. Silkman and George W. Haulenbeck, com- 
prise the board of directors, 


Articles of agreement and consolidation have been filed 


of the St. Louis, Siloam and Southern Railroad Company | 


of Missouri, and the St. Louis, Siloam and Southern Rail- 
road Company of Arkansas, under the name of the St. 
Louis, Siloam and Southern Railroad Company. The con- 
solidated company has a capital stock of $8,000,000 


The North End Street Railway Company, New York—to 
build a street railway thirteen miles long, beginning at the 
junction of Manhattan avenue and 116th street and ending 
at the junction of Kingsbridge road and the northerly line 
of the 5 There will be several branches. The direc- 
tors are Daniel H. Shea, Thomas J. Regan, Pierre Jay, 
Frank F. Ogston and William C. Shailor, of New York ; 
Edward K. Lynch, William D. Davis and Thomas E. 
7 of Brooklyn, and Charles II. Sisson, of Mount 

ernon. 


The Catskill, Cairo and Windham Street Railroad Com- 
ny to construct a street railroad, about ten miles long 
in Greene County, froin Catskill Landing to the village of 
Cairo, N. Y. Capital stock, $100,000. Directors: Louis E. 
Robert, Michael W. Conway, Wim. C. Wood, Daniel H. 
Gilligan, John L. Heins and Jacob Faber, of Brooklyn; 
Daniel Sharp, of Catskill, and S. Mattison, of Newark, N.J. 


Articles of incorporation have been filed at Des Moines, 
Ia., by the Foreign Patent Company of Polk County, la. 
The capital stock is $15,000,000. The incorporators are 
Thursday Gordon Hall, Truman Hall, Robert H. Laird, all 
of Buffalo: William H. Laird, New York; Charles Turner 
Brown, Chicago. The company was organized for the pur- 
pose of handling patents issued by countries other than the 
United States for the manufacture, preservation and distri- 
bution of a fixed gas from carbonaceous material, steam 
and air with electric, catalyic or chemical action. Articles 
were filed at the same time by the same incorporators of 
the Rhode Island Electric Gas Company, having its head- 
quarters in Polk County. The capital stock is $3,000,000. 
The company will sell the territory and construct plants 
for the patents of the parent company. 


The West Side Suburban Water Company, Los Angeles, 
Cal.—to acquire water and water rights; construct ms, 
ditches, reservoirs, ete., for distributing water for irriga- 
tion and domestic purposes; operate machinery; generate 
electricity for supplying light and power. Capital stock, 
$2,000,000. Promoters: C. E. Braok, C. W. Buchanan, 
John McDonald, J. D. Cory, Pasadena, Cal.; W. S. Mont- 
gomery, E. C. Hine, James Kerr, Los Angeles, Cal. 


The Contoocook Electric Light Company, Contoocook 
N. H.—to operate an electric light plant in Contoocook and 
Warner. Capital stock, $10,000. Promoters: Walter S. 
Davis, G. A. Curtice, Horace I. Davis, George W. Paige, 
Amos A. Currier, Contoocook. 


The Newark Consolidated Electrice Railway Company 
(incorporated in W. Va.), Newark, Ohio—to construct 
railroads in Newark, Ohio, and operate them by e ectricity, 
ete. Capital stock, $00 minimum, $250,000 maximum. 
Promoters: Reinhardt Scheidler, J. A. Flor, John Schlagal, 
F. A. Crane, W. C. Christian, Newark. 


The American Signal Company, Chigago, III—to manu- 
facture and sell electrical and other machinery and appli- 
ances. Capital stock, $100,000. Promoters: Charles C. 
Arnold, Joseph P. Eames, John T. Bailey. 


The Pacific Electric Company, Tacoma, Wash.—to manu- 
facture, sell and dispose of electric lights and shades and 
other electrical apparatus. Capital stock, $2,000. Promo- 
ters: W.S. Dean, A. T. Espersen, Charles Bedford. 

The Clay City Electric Light Company, Clay City, Ind.— 
to furnish the town of Clay City with electric light and 
power. Capital stock, $5,000. Promoters: Wm. Parsons, 
Chas. F. Nickey, Benj. M. Guirl. 


The Oregon Electrical Construction Company, Portland, 
Ore.—to build, operate and maintain telegraph and tele- 
phone lines between Portland and Astoria, Oregon. Capital 
stock, $20,000. Promoters: G. F. Heusner, F.C. Miller, J. S. 
Urquhart, Portland, Ore. 


The Pacific Water Company, Kings City, Cal.—to deal in 
real estate; develop and pipe water for domestic and irri- 
gation purposes; establish plants for electric lights for all 
purposes; construct and run street cars. Capital stock, 
$500,000. Promoters: Wm. E. Ward, Benj. S. Coppock, 
E. Coppock, H. V. Morehouse, A. L. Burbank, San Jore, 
Cal. 

The Sierra Development Company, Sausalito, Cal.--to 
deal in lands, goods, wares and merchandise; construct 
and operate mills for working ores; construct reservoirs, 
dams, ditches, flumes and pipe lines for distributing water 
for power; agricultural, mining, electricity, or other forms 
of power. Capital stock, 7250,00 0. Promoters: . F. 
Hudson, Oakland, Cal; E. II. Rixford, T. B. Keret, H. C. 
Campbell, San Francisco; O.C. Mihet, Sausalito, Cal. 


The St. Joseph Railway, Light, Heat and Power Company, 
St. Joseph, Mo.—to build and operate street railways, ete. 
Capital stock, $3,500,000, Promoters: W. T. Van Brunt, 
R. A. Brown, J. R. Van Brunt, St. Joseph; W. M. Harri- 
man, New York City. 

The Lorain and Cleveland Railway Cou pany, Cleveland, 
Ohio—to construct, operate and maintain a railroad to be 
operated with electricity between Lorain and Cleveland: 
generate electricity, selling the same for light, heat and 

ower purposes. Capital stock, $500,000. Promoters : 

„ Mahler, I. W. Moore, E. C. Tillotson, S. H. Short, J. B 
Hoge. 

The Highland Railroad Company, New Albany, Ind.— 
to own and operate street or electric railroad in New Al- 
bany, to be operated by steam, clectricity or other power. 
Capital stock, £25,000. Promoters: Henry Terstegge, John 
S. Shrader. Jacob Zinsmeister, Chas. Schwartzel, New 
Albany. 


MOONLIGHT SCHEDULE FOR THE UNITED 
STATES. 


(Issued by the Washington Carbon Company. 
NOVEMBER, 1895. 


DATE LIGHT. | DATE. | Extisc 
1 3.90 4. M. 1 5.30 A. M. 
2 No light. | 2 No light. 
3 is 3 è 
4 | ti 4 ds 
5 5.20 P. M. 5 7.40 Pp. 1 
6 5.20 6 | 8.40 
7 | 5.20 7 9.350 
8 5.20 8 11.10 “ 
9 520 10 12.20 A. M 

10 5.20 “ 11 1.00 
11 a 5.0 á “ 12 120 “ 
12 3.10 13 2.50 
13 ! 3.10 14 4.0 
H 5.10 15 5.09 “ 
15 5. 10 16 6.00 
16 6.10 17 6.00 
17 5.10 18 6.00 

18 5.10 19 55.00 
19 5. 10 20 6.00 
20 5. 10 21 6.00 
21 7.30 | 2 610 “ 
22 9.00 B 6.10 
23 10.20 24 6. 10 
24 ; 11.00 “ | 25 6.10 
25 | 11.20 25 | 610 “ 
26 EILER] oo 4 ever 

27 12.20 A.M. 27 | 6.10 
28 1.20 28 6.10 
29 i 2.20 29 66.10 
30 3.20 30 6.10 " 


a 
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ELECTRICAL PATENT RECORD. 
LETTERS PATENT ISSUED NOVEMBER 12, 1895. 


ELECTRIC RAILWAYS AND APPLIANCES. 
549,485. Electric Locomotive. Francis B. Badt, Chicago. 
IIl., assignor tothe Siemens & Halske Electric Com 
pany of America, same place. Filed Aug. 1, 1&6. 
549,580. Conduit-Electric Railway System. Byron F. 
Osborn, Auburn, N. Y. Filed July 14, 1994. 
549,652. Underground Electric Propulsion. John F 
Parker, New York, N. Y. Filed June 3, 1894. 
549,655. Contact Device for Electric Railways. Constantn 
A. Philipsborn, Berlin, Gerinany, assignor by mesme 
assignments, to the Siemens & Halske Electric Com- 
pany of America, Chicago, III. Filed April 20, 19% 


ELECTRIC LIGHTS AND APPLIANCES. 


549,577. Are Lamp Globe Holder. Gilbert L. Moyer, Hart- 
ford, Conn, assignor to the Perkins Electric Switch 
eo uring Company, same place. Filed March 19. 


549,664. Apparatur for 1 and Lighting. Homer T. 
Yaryan, Toledo, Ohio. Filed Aug. 6. 1894. 

519,724. Bracket for Incandescent Electric Lights. Wilber 
„„ Cornwall, Canada. Filed March 7, 

DYNAMO ELECTRIC MACHINERY, ETC. 


549,502. Dynamo-Brush. James Dickson and Rober G. 
Shapcott, London, England. Filed July 7, 188. Re 
newed June 24. 1895. 

549,122. Electric Motor System and Traction Device. 
Thomas P. Milligan, South Orange, N. J. Filed Jan. 
26, 1895. 

549,597. Combined Rheostat and Reversing Switch for 
Electric Motors. Jonathan P. B. Fiske, Alliance, Ohio 
Filed Nov. 6, 18%. 

549,598. Electric Controller. Jonathan P. B. Fiske, All. 
ance, Ohio. Filed Feb. 13, 1895. 

549,608. Electric Controller. William H. Morgan, Alliance, 
Ohio. Filed Aug. 22, 1895. 

519,621. Controller for Electric Motors. Merle J. Wight 
man and Oscar Urban, Scranton, Pa. Filed Feb. 4 


1895. í 

549,636. Electrical Steering-Gear. George S. Grimston and 
Alfred H. Dykes, London, England. Filed April? 
1895. 

549,644. Regulation of Alternating Generators Francis P. 
Ide, Eau Claire, Wis. Filed April 6, 1895. 

549,874. Electric Speed-Regulator. Carl W. Larvor. 
Schenectady, N. V., assignor of one-half to Walter X. 
Sheaff, Lynn, and Amond U. Jaastcd, Boston, P. 
Filed April 8, 1895. 

549,876. Electric Motor. Robert Lundell, Brooklyn, 2 
signor by direct and mesne assignments to the Elecine 
Experimental and Developing Company, New York. 
N. W. Filed March 2, 1888. 


TELEPHONE AND TELEGRAPH APPARATUS. 


549,191. Railway Telephone System. William H. Clewles. 
Providence, R. I., assignor to William II. Nixon, sm 
place. Filed April 10, 1895. 

549,709. Multiple Telegraphy. Thomas B. Dixon, Hender- 
son, Ky. Filed Sept. 12, 1895. 

549,202. Telephone-Transmitter. 

N. J. Filed May 15, 1895. l 

519,803. Telephone-Transmitter. Ignatius Lucas, Pasaaic. 
N. J. Filed May 31, 1895. 

519,860. Telephone. Alfred Stromberg and Androv Cart 
son, Chicago, III. Filed Sept. 21, 18%. 


MISCELLANEOUS. 


549,501. Electric Shunting Device Augustus B. Depsy, 
Camden, N. J. Filed March 19, 1895. ; 
519,512. Electric Elevator. Humphrey R. Smitb, Chicago, 

III., assignor to the Winslow Brothers Elevator Com 
pany, same place. Filed March 4, 1895. ; 
549,556. Automatic Electric Cut-Off, Clinton E. Whitney 

New York, N. Y. Filed Jan. 2, 18%. 
519,715. Electric Clock System. Adolf Franke, Berilo, 
Germany. Filed Sept. 19, 1888. l 
549,789. Automatic Danger-Sigual Apparatus. Frederick 
and 


Henius, Newark, N. J. Filed April 22, 1885. 
rreater 
Miller R. Hutchison, Mobile, Ala. Filed Mar 


Ignatius Lucas, Pawaic, 


549,791. Lightning and Heavy Current 
Alarm. 
25, 1895. 

519,810. Electrice Switch. William T. M. Mottram, Dalla“ 
Tex. Filed July 9, 1889. 

519,886. Electric Meter. Ralph O. Hood, Danver. Mae 
Filed June 8, 1885. 
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EDITORIAL NOTES. 


Conduit Although there has been com- 

Electric Railway paratively little publicity at- 

Activity. tached to the subject, there 

is no doubt that for several months past the ques- 

tion uppermost in the minds of the larger manufac- 

turing companies has been that of conduit electric 
railways. 

The business of corporations is conducted very 
much as the business of individuals, and it is not to 
be wondered at that up to very lately these manu- 
facturing companies have all been inclined to throw 
cold water upon the underground conduit business. 

It is remembered that the Bell Telephone Com- 
pany held back for a number of years any compre- 
hensive long-distance service out of consideration for 
the Western Union Telegraph Company, which was a 
large holder of Bell Telephone Company stock. Proba- 
bly the motives which have impelled the treatment 
of the conduit problem have been somewhat similar. 
The trolley systems were installed, business was 
growing rapidly, it was profitable, trolley securities 
were on the market in large quantities, and the in- 
troduction of a successful conduit system two years 
ago would no doubt have been an injury rather than 
a benefit tothe manufacturing companies themselves. 
The continued and growing hostility to the overhead 
trolley, however, in large cities has no doubt con- 
vinced the manufacturers that sooner or later some 
one would come into the market with a successful 
conduit system, and there has of late been a decided 
awakening and a very lively effort among the riva 
companies to get control of and develop a practical 
system. It is now generally adinitted that the solu- 
tion of the problem will soon be thoroughly demon- 
strated. 

ELECTRICITY has already commented on the sys- 
tem in use in Lenox avenue in this city. and also in 
Washington, and the figures would seem to show 
that this system is out of the question on the ground 
of excessive first cost, whatever claims are made for 
economy in operation. It is equally true, however, 
that even this system is fully as practical as were the 
early Sprague and Van Depoele trolley systems. The 
General Electric Company may be said to stand com- 
mitted to an open conduit, and it should be remem- 
bered that until very recently they have had in their 
employ, in the railway department, Mr. Walter H. 
Knight, who was one of the earliest advocates of the 
conduit system in this country, and it is probable 
that he has been giving more or less thought to this 
question ever since the absorption of the Bentley- 
Knight Company by the Thomson-Houston Com- 
pany. We believe it is admitted, however, by the 
General Electric Company’s best engineers that the 
open conduit costs at least $30,000 more per mile for 


construction than the best closed-conduit systems. 
Of course, however, first cost is not the only con- 
sideration. 

The Westinghouse Company have taken hold of 
the problem in earnest, and believe that they have 
already got something commercial. and fit to sell, in 
their surface-contact system. This system would 
certainly not be extravagant in first cost for construc- 
tion, and has the presumption of success in its 
favor. 

The Siemens & Halske Company have had a sys- 
tem in practical use at Buda-Pesth for some years, 
and for the purposes of that city there is no doubt of 
its success. It should be borne in mind, however, 
that at Buda-Pesth on 27 miles of track there are 
only 60 cars used, which is a very different situation 
from that to be found in any city in the United 
States requiring a conduit system. 

The Johnson-Lundell Company has recently been 
incorporated to promote the closed-conduit system 
which was chiefly the invention of Mr. Lundell. 
This has been in experimental use for some time, 
and has attracted much favorable comment. It is 
announced that Frank S. Hastings, one of the old 
guard of Edison men, has resigned asa director of 
the General Electric Company, and will devote the 
greater part of his time to the business of the Johnson- 
Lundell Company. 

Beyond this, there are several inventors in the 
field with patents of more or less value. not yet 
disposed of. It is understood that the General 
Electric Company has purchased the Love patents, 
and it is believed that they are looking far enough 
ahead to take some interest even in patents for a 
closed-conduit system that they may be better in 
position to meet the competition of the Westing- 
house, Johnson-Lundell, Gray and other more or less 
conspicuous systems. 

One of the best-known engineers in the country 
has taken control, as a private speculation, of one of 
the newer systems, and his experience and judgment 
are known to be such that whatever he expresses 
public approval of would at least command re- 
spect. 

There is no doubt that in the numerous crowded 
thoroughfares in our larger cities overhead trolley 
systems will sooner or later be abolished. Capt. 
Wm. Brophy, in an address printed in another col- 
umn, takes the sensible view that if other wires are 
to be buried, trolley wires should be no exception. 
There is a fortune awaiting the company which first 
establishes beyond peradventure the success of an 
underground conduit electric railway. This can 
only be done by the equipment of a considerable 
length of road where the trafficis heavy, and by at 
least one year’s operations. It is not conceivable 
that it will not bedone. Who will do it? Who will 
be the first to reap the reward ? 


The Institute 


The most recent meeting 
and of the American Insti- 

The Storage Battery. tute of Electrical Engi- 
neers serves no less aptly to illustrate the growing 
interest in the storage battery than it shows the 
highly gratifying results to be obtained from a 
topical discussion of a live subject. There have 
been mectings of the Institute which have lacked as 
much in interest as in value, but the last was not 
one of these. 

In the engineering and commercial fields of elec- 
trical development tlie storage, battery is Just now 
receiving that measure of attention which its im- 
portance and utility seem to demand. Tt ts therefore 
both fitting and proper that the Institute, repre- 
senting as it does the most advanced progress in the 
development of the art, should consider this timely 
subject. | 

There is much that the electrical public wants to 
know about storage batteries. Chiefest in importance 
is the question of cost. lt is now the contention of 
storage battery advocates that for specific purposes, 
such as generating plant adjuncts, sub-stations, ete., 
there is economy of both first cost and maintenance 
in a storage battery equipment as compared with an 
all steam plant. To be convinced of the truthful- 
ness of this statement the central station manager 
wants data upon which to estimate comparative cost 
for himself. A price per K. w. hour of output does 
not supply such information. In the calculations of 
the engine-dynamo central station manager or en- 
gineer the term ‘K. W. hour ’’ but rarely enters. 
The K. w. is the unit of capacity upon which the cost 
of existing central station equipments has been esti- 
mated. , 

As assisting to avoid the confusion of the terms 
K. W. and K. w. hour of output, the remarks of 
Prof. Crocker are of value. He said: 

Most accumulators have a normal time of dis- 
charge of about 10 hours, hence the cost per K. W. 
hour is only one-tenth of the cost per K. W. of out- 
put, and this would, of course, vary with any change 
in the time of discharge. In many cases it is specious 
and leads to mistakes to speak of K. w. hours, to ap- 
preciate which fact we have only to realize that the 
K. W. hour capacity of a dynamo is almost infinite 
since it might run for twenty years. The actual 
K. W. of output, or in short, how many lamps can 
he simultaneously fed, is the question in electric 
lighting. 

The storage battery situation has been cleared of 
the incubus of patent litigation; as an electrical ap- 
paratus the storage battery as now perfected is effi- 
cient and reliable. To extend the field of its applica- 
tious, prospective users must be satistied as to its 
commercial value. The discussion before the Insti- 
tute is a good beginning in this direction. 

One of the conspicuous features of this meeting and 

discussion was the exhibition of the changed views on 
the storage battery problem held now by technicists 
from those entertained and expressed two or three 
„ears ago. Few people cared then to discuss the 
question at all. It was regarded as a dead issue as 
far as any wide application was concerned. Nou it 
is a live subject in which every practical man is 
Interested and to the discussion of which he comes 
in a receptive frame of mind. There is no denying. 
moreover, that many converts have been made. 
Alf the storage battery makers look for the reason of 
the general fecling of skepticism or direct hostility 
exhibited by the technical public in years past, they 
find it in their own acts. the conduct of their own 
business. Many of the unfortunate features of the 
situation in the past have of course been beyond the 
control of any individual concern. and have therefore 
been charged up against the business as a whole. 
The history is not so ancient but that it is fresh in 
everyone's mind. 

A half dozen or so companies owned patents of 
Various kinds. Jo one company had a monopoly on 
the seore of patents or of skill. vet several had in 
them the possibilities of disturbance and of prevent. 
Ing any material progress in the art. Millions were 
spent and wasted in litigation and in ex periments— 
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continued misrepresentations were made by every 
concern in the trade, and the one which came nearest 
to success had the most patent suits to defend. All 
exhibited a dog-in-the-manger policy, and the results 
are on record. 

At length all the patents of value and all the com- 
panies of any prominence are merged into one com- 
pany controlled by a strong mind, and we now look 
for better things. It is easily within the bounds of 
truth to say that America is now prodvcing as good 
a storage battery as there is in Europe. Europe is a 
large user of storage batteries. Up toa year ago it 
may be said America had not begun to use them. If 
they are found economical abroad, why not here? 

The Institute discussion will go further to clear 
the atmosphere than would appear at first considèra- 
tion. And we compliment the officers of that body 
upon their exquisite judgment in finally declining 
to throw out the paper of Mr. Nelson W. Perry. 
Mr. Perry’s views on any subject are always interest- 
ihg, and his wide experience, thorough training and 
achievements in this field entitle him to be heard. 
There is music in discussion, and the American pub- 
lic likes music. The brilliant success of the meeting 
was largely due to the reading of Mr. Perry’s contri- 
bution. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


Chinese to Learn Electricity. 


China is about to establish a new foreign univer- 
sity at Tientsin, where science, civil, electrical, and 
mechanical engineering, mining, and law will be 
taught by foreign professors. 


& N & 
Lights and : hadows of St. Paul. 


(From the Pioneer Press.) 

We are expending over 9100, 00 a year for keeping the 
city in perpetual darkness with the aid of gas lamps to 
make it visible, to say nothing of the amount squandered on 
the deeper shadows in which its outer districts are envel- 
oped by the sickly gasoline. 


x & * 
Some With Wheels in Their Heads. 


(Niagara Falls Special in Syracuse News.) 

There will be power to give away if all the motors that 
are brought here by sanguine inventors to be immersed and 
experimented with in the waters of Niagara do anything 
like what is claimed for them. 

While Eugene Ruhlman of Loekport is getting a big 
serew Wheel in position near the Devil's Hole, Marshall 
Thatcher, the United States consul at Windsor, Ont., comes 
along with a wheel in hand which he sets revolving in the 
whirlpool rapids. Hardly a week passes now that some 
chap with wheels cannot be seen along the margin of the 
river either below or above the falls. 


&& K * 
Is This True? 


(From St.. Joseph, Mo., Herald.) 

The Philadelphia Electric Street Railway Company plans 
to run a number of unlighted cars over its lines ‘for the 
benefit of the girls who cannot receive their young gentle- 
men friends at home.” 


Seeking Better Prices. 


Meetings of a number of electrical contractors, sup- 
ply dealers and members of the Building Trades’ Coun- 


cil have been held in both Buffalo and Chicago to de- 
velop a plan looking to the jnterests of skilled work- 
men, the securing of better prices, and arrange 
for some satisfactory basis on which bids could be 
made. It was decided to appoint a committee of 
three to meet a like committee from the Building 
Trades’ Council to draw up resolutions which might 
he of service in this matter, and this report will be 
made before a larger meeting of those concerned. 


Electric Light and Art in Europe. 
Eleetric lighting is to be applied to art in Brussels. 
On the Anspach memorial St. Michael is represented 


on horseback slaying the dragon. The sword will 
be made to blaze like a sword of fire, lights will be 
put in the saint's eyes and inside of the dragon. 
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“INSULATION OF OVERHEAD AND UE. 
DERGROUND CIRCUITS HAVING A DIP. 
FERENCE OF POTENTIAL OF 2000 
VOLTS AND OVER.“ 


BY CAPT. WM. BROPHY. 


As you all know, the State Legislature passed a 
law applicable to the city of Boston. compelling the 
owners of all electric wires within a certain pre- 
scribed district to place them underground prior to 
the first day of January. 1900. This includes elec- 
tric wires of every name and nature, with the single 
exception of the overhead trolley of the West End 
Street Railway Company. To the average man. the 
reason for this exception on the part of the bady 
that sits under the gilded dome ’’ seems inexplica- 
ble. For my own part, I have never been able to 
fathom the motives that control the actions of our 
legislators at different times, and as a matter of fact 
I deem my life too short to attempt to do so. It is 
plain to me that if the electric light, power, tele- 
graph, telephone, fire and police wires are dangerous 
enough to be removed from poles and other struc- 


CAPT. WM. BROPHY. 
tures, and placed under the surface of the street. the 
bare trolley should find a similar resting-place. 

If, as it is assumed, the aim and purpose of this 
law was to add to the safety of the public, by remov- 
ing what is considered a serious menace thereto. it 
falls very far short of its purpose when it permits 
this class of wires to remain above the earth while 
all others are placed beneath it. 

I now come to the question of the insulation of 
the wires for high potential circuits. 

My earliest recollection of arc light dynamo dates 
back to those of one-light capacity, with a difference 
of potential of from 30 to 50 volts. No attempt was 
made at that time to run two or more lamps in 
series. After the lamp was improved so as to make 
it possible to operate several of them in series the 
capacity of the dynamos was gradually increased 
from 1 to 5, 10, 15, 25, 30, 50, 60 and 65 2,000 candle- 
power lamps at 50 volts and 10 amperes, or 500 watt. 
increasing the difference of potential at the brushes 
or switchboard from 50 volts to 3,250, this being ex: 
clusive of the energy required to overcome the 
resistance of the wire, connections, ete. 

For some years no attempt was made to increase 
the capacity of arc-light dynamos beyond 65 light. 
Quite recently, however, 125-light dynamos_ have 
been constructed and put in operation. This means 
a difference of potential of 6,250 volts, independent 
of the resistance of the rest of the circuit. 

I have thus far dealt with constant current dyua- 
mos and circuits wherein the difference of potential 
varies with the number of lamps in the circuit. Bat. 


Abstract of paper read before the Electric Potentia-« 
Boston, November 25, 1895. 


Nov. 27, 1895 


as you all know, we have to deal with the primary 
circuits from alteruating dynamos as well, in which 
is maintained a difference of potential throughout 


their entire length of from 1,000 to 2,000 volts. 


While the voltage in this class of circuits does not in- 
crease with the increase of the capacity of the dyna- 
mos from 650 to 8,000 and 10,000 lights, yet this in- 
creased energy is sufficient to afford ample food for 
thought to those on whom devolves the duty of so 
insulating such circuits as to reduce the loss of 
energy toa minimum and prevent accidents to per- 
sons and loss by fire. 

The same insulating supports, and practically the 
same insulating covering of the wires, that were 
used for overhead circuits of five are lights are used 
on circuits of 125 lights at the present day. The 
same style of glass insulator that is used for tele- 
graph circuits is used to-day for are light circuits, 
with a difference of potential at the dynamo of be- 
tween 6,000 and 7.000 volts, and for constant poten- 
tial circuits with a difference of potential of 2.000 
volts throughout their entire length. 

The insulating covering of the wires differs in name 
only from that first used on the small 5 and 10 light 
circuits. That the insulation of high potential cir- 
cuits has not kept pace with the increased amount of 
electrical energy maintained therein, no one can 
deny, and it is self-evident that perfect insulation 
will result in increased profits to electric light and 
power companies and increased immunity from loss 
and personal injury to the public. 

How can this most desirable end be best attained ? 
This is the problem to be met and solved. The man- 
ufacturers of lead-covered insulated wires and cables 
have succeeded in producing an insulation that meets 
the exacting requirements of the Boston Wire Depart- 
ment, viz., 20 megohms per mile per 100 volts. There 
is not an underground wire or cable used on high 
potential circuits in Boston the insulation of which 
does not exceed this; but the question of how long 
this high grade of insulation can be maintained is 
yet to be determined. The almost perfect insulation 
of underground wires and cables has already been ac- 
complished, and the question now to be met and 
answered is, can the same grade of insulation be 
secared for overhead circuits ? 

My answer is, yes, if the same grade of insulation 
is used, and no, if the present grade of insulation and 
construction is continued. If the same grade of wires 
used in the underground circuits is used, however, I 
would not advise any one to adopt this plan, as the 
proper place for such conductors is underground ; 
and while the cost when compared with that of over- 
head construction is very great, the amount of energy 
saved, that is now lost, would, I believe, pay a hand- 
some dividend on the money invested, to say noth- 
ing of the immunity from loss and injury of the com- 
munity and the absence of vexatious damage suits. 

I believe that all high potential circuits should be 
placed underground, and I believe it can be done 
with ultimate profit to their owners. 

But we have, and I fear will continue to have for 
some years to come, overhead circuits, and I come 
now to the question of how to construct and insulate 
them. 

I hold that all high-potential circuits should be 
supported on wooden poles and cross-arms, and the 
wires of all low-potential circuits excluded from such 
poles ; and I do not believe it best to place such wires 
on fixtures placed on roofs or other portions of build- 
ings, but if they are so placed, they should be be- 
yond the reach of persons standing or working on 
the roofs. 

I believe the so-called insulating covering in use at 
the present time for high-potential overhead circuits 
to be worse than a delusion and a snare. I believe 
it would be better to hang out the danger signal at 
once, by using bare copper wire, than to continue the 
use of this flimsy fraud that affords no protection to 
human life or property. but lures innocent people on 
to injury and death. Knowing the worthlessness of 
the material, it becomes necessary to use the best 
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form of insulating supports. The present style of 
glass insulators is not what is required. Many of 
these insulators are only so in name. The very best 
grade of glass or porcelain should be used, and the 
double or single petticoat pattern, the form best 
suited to the purpose being that which will offer the 
greatest amount of dry surface between the wire and 
the supporting pin. These insulators should be sup- 
ported on wooden pins. 

Iron poles on any part of high-potential circuits 
should not be tolerated in any civilized community. 
They are a relic of barbarism that should be rele- 
gated to the scrap heap, and any attempt to patch 
them up only serves as a thin disguise to the danger 
that lurks within them. Twenty-five to lorty feet of 
wood between the iron and the ground means that 
much insulation, while one hundred feet of iron only 
means what the glass insulator, wooden pin and 
cross-arm afford. The waste of energy due to the 
iron poles on the long circuits, on which are placed 
125 iron lamp poles, is simply enormous—so great 
that in rainy weather such circuits have to be cut in 
halves in order to send sufficient current through 
the lamps. 

Where such circuits are placed on the modern iron 
and steel structures they become a source of danger 
to persons who have occasion to handle these or other 
wires on the same or other fixtures. 


Such circuits should not be run between the branches 
or through the foliage of trees, but when it cannot 
be avoided, the highest class of insulatea wire should 
be used, and this encased in lead or iron. Any at- 
tempt at protecting this insulation from abrasion by 
covering it with tape or cotton braid is useless. 


All that I have said up to this time applies with 
equal force to direct and alternating current circuits; 
but there are certain features of the latter that re- 
quire separate treatment. 

As you know, a difference of potential of one. two 
or more thousand volts exists throughout the entire 
length of the primary circuit and between it aud the 
earth, so that the danger from derived circuits to 
ground or from one side to the other is the same at a 
point one or more miles distant from the dynamo as 
it is at the brushes. Again, it is necessary for elec- 
trical and other reasons to run the wires in parallel 
and close together, in order that no other wires can 
be placed between them, and for convenience in mak- 
ing connections to the different transformers. Work- 
men and others can hardly pass between them with- 
out coming in contact with both of them, and for 
this reason I consider them far more dangerous than 
high potential series are light circuits. As before 
stated, the covering of these wires affords little or no 
protection to those persons in dry weather, and none 
whatever during or immediately after rain storms. 


If these circuits are to remain above ground they 
should be separated so that both cannot be reached 
at the same time by any person; but this would in- 
volve the changing of nearly every existing circuit 
and a considerable increase iu the cost of constructing 
new ones. Rather than adopt this plan, a high grade 
of lead-covered insulated wires should be used, and 
when that is done the proper place for them is under- 
ground. 

The transformers should be placed beyond the 
reach of every one, and the primary wires that lead 
to them. The best way to do this is by placinz 
the former in a stout wooden box, kept securely 
closed and well ventilated, and nsing high grade 
lead-covered insulated conductors. 

I believe the time iscoming when all these circuits 
will be placed underground, and the transformers 
also. Instead of placing the latter on the outer walls 
and roofs of buildings and in some portions of their 
interior, they will be placed in suitable vaults 
beneath the streets and sidewalks, and each one will 
be of suflicient size to supply a large number of 
lamps or motors. 

The danger to life from high-potential circuits 
comes from two causes—establishing a derived circuit 
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from any one point thereof through the person to the 
ground and from the ground te some other point of 
the cireuit, or by closing the circuit throwgh the 
hody. 

The danger from tire is mainly due to imperfect 
insulation. 

The placing of the wires of alternating circuits 
underground removes one source of danger, but adds 
another not heretofore considered. On such circuits 
a second ground is not necessary to injure or kill a 
person who accidentally connects any portion of one 
of these circuits to the ground through himself. A 
person standing on or touching with one hand an iron 
pole, and with the other a bare or poorly insulated 
wire, or the iron case of a transformer that is in con- 
tact with the primary coil contained therein, will, 
owing to the failure of the insulation, surely receive 
a severe or fatal shock, although the circuit be per- 
fectly free from `‘ grounds.” The reason for this is 
that the copper conductor is one, and the ground the 
other, plate of a condenser : and these plates readily 
discharge through any path of low resistance that is 
offered from one to the other. This, unlike the 
Leyden jar, is continually charged, owing to the 
alternations of the current ; and the energy thus pro- 
duced passes through the body of the unfortunate 
person who forms the connection from wire to earth, 
and vice versa. 

To this cause may be laid the loss of one life at 
least; and in this case the circuit on which the 
weident occurred was clear of grounds,“ with the 
exception of the one established by the unfortunate 
Victim through the medium of an iron pole on which 
one of his hands rested while the other grasped one 
of the primary wires leading to the idle transformer. 

Tests of the circuit just previous to the accident 
proved it to be clear of any preceptible leakage to 
ground. This fact having been established, the 
question of how this man lost his life had to be 
answered. This answer was rendered after the 
following test had been made: A known resistance 
was inserted in a wire, one end of which was con- 
nected to ground, while the other was connected to 
one side of the circuit. The electrnotive force was 
measured by means of a Weston voltmeter, and it 
was found that a sufficient amount of energy passed 
over the wie and through this resistance to instantly 
Kill. 

From this vou can see the necessity for the best 
possible insulation of the wires of these circuits and 
the greatest care in placing transformers, in order to 
prevent a recurrence of similar fatalities. 

l will close by expressing the hope and wish that 
this club—a semi-scientitie organization—will never 
hesitate to warn the public of any real dangers that 
may exist in connection with the transmission of 
electrical energy. 1 consider it a crime to lull the 
public into a sense of false security. It is equally 
one to needlessly alarm it. 


American Institute of Electrical Engineers. 

There were 115 members and guests at the 10lst 
meeting of the American Institute of Electrical Engi- 
neers on the evening of the 20th inst. The evening was 
devoted to a topical discussion of t Storage Battery 
Applications”? which was as spirited and entertaining 
as it was timely and interesting. Communications 
submitted by A. E. Childs and A. L. Edmw of 
Boston, F. B. Crocker and N. W. Perry of New York 
and Carl Hering of Philadelphia formed the basis of 
the discussion, which was participated in by H. Ward 
Leonard, E. T. Birdsall, J. B. Entz, J. Appleton, 
C. Blizard, Townsend Wolcott, J. W. Lieb, Jr., and 
others. This was the first experience of the Institute 
in the line of topical discussions and the result in 
New York was highly gratifying. President Duncan 
deemed it advisable to call for an adjournment at 
11 o'clock, though at that hour the participants 
were quite willing to prolong the discussion. 

The subject was also discussed at Chicago and San 
Francisco the same evening. 
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G. E. EXPLOITING WORK. 


. OBJECT LESSONS—THE CHARACTER OF 
ESTABLISHED STATIONS. 


CHAPTER III. 


TRIALS AND TRIBULATIONS OF A G. E. CENTRAL 
STATION MANAGER. 


Reports of the Superintendent of the Austin (Minn. ) 
Statlon. 


Austin, Minn., Nov. 30, 1893. 
Geo. C. Duffie. 

Dear Sir : Replying to yours of November 25, will 
say I saw Levis about my salary while in St. Paul 
and he said I could draw all that was due up to 
November 1st, but when I went to the cashier I found 
the check short for two months, because Johnson had 
me transferred tothe Austin account. I have written 
Levis about the matter and up to date received no 
reply. We have had so much trouble of late, I could 
find no time to take up the subject of pumping the 
water. Will do so just as soon as possible. Hope 
the company will either pay my salary or discharge 
me, and I care but little which they do. Johnson is 
a pusillanimous pup and dictator in that office | 

It was the understanding when I came here that 
my salary should go on the same at the N. W. office 
and on the pay roll of that company. I am still at 
work for the N. W. Co. by agreement and shall look 
to them for my salary. Any time however they wish 
to let me out, I have no protest to make and am 
willing to settle up and step out at any time. Very 
truly yours, W. S. PIERCE. 


Austin, Minn., Dec. 4, 1893. 
Geo. C. Duffie. 

Dear Sir : There are so marny questions relative to 
this plant which ought to be considered, I have con- 
cluded to go to St. Paul Monday next, and hope you 
will remain in the city so I can meet you at the 
office. I think this plant ought to be relieved of my 
salary, and if the Co. can give me a satisfactory settle- 
ment I will hustle for myself. I am collecting and 
can not say more just at thistime. Very truly yours. 

W.S. PIERCE. 


Austin, Minn., Dec. 5, 1893. 
C. R. Hyde. 

Dear Sir: It is all night and no day this way now. 
Our bank boards are here and this is the first night 
they have been in use. They work all right, and I 
hope the engineers will be able to run with these and 
not break so many lamps. By the old method the 
lamp breakage was terrific. We have borrowed 
about 12 tons of coal of the city, and have received 
two cars, 15 tonsin each, making 30 tonsin all. This 
you see will last buta little while, so there ought to 
be three or four cars more inthe near future. As I 
have got my salary for November, I wish you would 
see if the N. W. Co. can credit my back salary for 
September and October on the books, or send me a 
note for the same, so it will not be drifting around 
loose. I wrote Levis but received no reply. Please 
forward the lamps as soon as possible, as we are run- 
ning low. This all-night business is a hard proposi- 
tion, during November and December at least. 

Very truly yours. W. S. PIERCE. 
Austin, Minn., Dec. 14, 1893. 
C. R. Hyde. 

Dear Sir : Please hurry up the shipment of car- 
bons as we shall soon be out of all the good ones we 
have. Also coal. Our two 15 ton cars are played 
out, and unless we get more day after to-morrow we 
shall be forced to borrow again. We need 20 tons of 
coal every week now for the next six weeks. When 
we borrow Mount Olive and pay back in Wilming- 
ton we lose money. Tell Mr. Duffie I will take up 
the pumping proposition in the near future. The 
insurance company’s man is here inspecting our 
boilers. Have scalded my hand and can not write so 
that it can be read. Very truly yours, 

W.S. PIERCE. 


Austin, Minn., Dec. 14, 1893. 
C. R. Hyde. 

Dear Sir: Enclosed please find bill of items on 
which Ihave advanced the money, together with the 
bills as vouchers for the correctness of the same. I 
have also advanced $60 freight on coal at this date, 
which I will hold till next month, inasmuch as we 
can not now collect our bill against the city. De- 
cember will bea full month all around, then I will 
put in the bills for freight on coal. These small bills 
are partly for freight, and some belong to the street 
job, not gathered in before. Please send me check 
for this amount inasmuch as Iam waiting longer on 
the coal bills. Yours very truly, 

W.N. PIERCE. 


Austin, Minn., Dec. 15, 1893. 
C. R. Hyde. 

Dear Sir: WE ARE STRANDED FOR COAL, and are 
borrowing again from the city. The water works 
use Mount Olive, and we have to pay back in Wil- 
mington, ton forton. This is a losing game, because 
Mount Olive burns like straw. Please fill us up 
with a hundred ton draft of coal, for this is the 
season in this business that takes a large amount 
during the month. We have ample storage room for 
100 tons at one time, and December and January 
will take 80 tons each at least. The moon has gone 
back on us, because each and every night is cloudy, 
thereby forcing us to run street lights all the time. 

Very truly yours, 
W.S. PIERCE. 
Austin, Minn., Dec. 21, 1893. 
C. R. Hyde. 


Dear Sir: Unless the carbons reach us within the 
next three days, the arc circuit can not run. The 


business of the owners of this plant and not yours or 
mine. Perhaps the plan is to run on wind, however, 
unless we are able to create cash by smiting the rock 
of our wonderful resources with a pine stick and say- 
ing within our hearts, Cash, burst forth! Burst forth. 
cash! If there are any gods either great or small 
among the company who have this creative power. 
they are the blueberries who ought to be placed in 
charge here at once. The divine right of kings has 
been denied the present writer, and all I can do is to 
deposit all the cash collected and render a statement 


of the same. Here my power finds a limit. We 
now owe the city 34 tons of borrowed coal. We have 
this to pay and there are 30 tons on the track and 15 
tons in the coal house. I shall use that on the track 
and pay the city when we get two more cars which | 
have ordered and which will be here soon after the 
1st of January, so I might say we have 45 tons whieh 
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52 volt lamps are nearly all gone. Can not under- 
stand why it takes so long to get a shipment of 


carbons. The Co. I think had better throw up the 
sponge. Very truly yours, 
W. S. PIERCE. 
Austin, Minn., Deç. 28, 1893. 
C. R. Hyde. 


Dear Sir : Replying to yours of the 27th will say 
—We can get along till the 1st of Jan. with the 52 v. 
lamps we have, but such is not the case with carbons. 
The lamps should be ordered now, because we will 
have in another collection before they reach us, so 
they will not be waiting for the cash at all. This 
new idea about cash to my mind is strictly the 


are available. Beyond this we must rely on new 
orders. Well, friend Hyde, I can run on any policy 
outlined, either with wind or water, yet the runs are 
liable to enter the ground, and if so there is no room 
for a kick. Wishing you a happy New Year, I remain 
yours truly, W. S. PIERCE. 
Austin, Minn., Jan. 22, 18%. 


C. R. Hyde. , 
Dear Sir: Enclosed please find receipted bills on 

which I have advanced the money up to date. All 

others I will turn over to Mr. Haskell, and these can 

be checked at some future time. Please send a check 

payable to my order for the inclosed vouchers, æ l 

wish to turn over to Mr. Haskell a clean sheet. 

Very truly yours, W. S. PIERCE. 

Amount advanced $100.93, 
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The Standard Telephone Co. 
MR. BARNES’S DEFENCE. 


Continued Misstatements and Misrepresen- 
tations. 


The Original Standard Prospectus. 


We congratulate our esteemed contemporary, the 
Electrical Review, on its great triumph in securing 
from Mr. Thurlow Weed Barnes, president of the 
Standard Telephone Company, a ‘‘statement’’ in 
regard to the affairs of that company. It took the 
Review just one month and four days from the time 
ELECTRICITY made the original and conclusive ex- 
posure of this company’s methods to get its courage 
up to the point where it dared to say anything; but 
it is better to be on the right side late than to be 
always on the wrong side, and our contemporary 
shows signs of some backbone at last. 

ELECTRICITY welcomes all new recruits to the 
side of right, and acoords to the Electrical Reriew the 
second place in the procession. This is honor 
enough. 

Among the few things which Mr. Barnes says in 
his defence, we quote the following : 

They say the Standard has no patents. 


No responsible person will so assert, because the records 
of the United States Patent Office show to the contrary. 

ELECTRICITY says again that the Standard Tele- 
phone Company has no patents of any value. 

The records of the Patent Office are voluminous 
and complicated. The Standard Telephone Com- 
pany would be dead before anything of this nature 
could be learned from the records alone. But it 
would not take Mr. Barnes ten minutes to give out 
the list— if he has it. 

They say the Standard has no exchange in operation. 

The Standard has an exchange in operation, and has 
had one for some time, at Kingston, N. Y., with over 
250 miles of wire. 

Mr. John H. Farrell, of Albany, one of the most 
prominent business men of the city, who is a director 
of the Citizens’ Company, has stated toa representa- 
tive of ELECTRICITY: 

The Standard Telephone Company has not, nor 
has it ever had, one dollar’s worth of interest in 
the Citizens’ Standard Telephone Company of Kings- 
ton.” 

They say the Standard Telephone Company has no 
manufacturing facilities and cannot supply telephones. 

ELECTRICITY repeats the charge. The Standard 
Company has no manufacturing facilities to justify a 
capitalization of even $10,000. 

They say the Standard has no switchboard. 

The company refers to the written opinion of Myron 
Francis Hill, until lately examiner of patents in the United 
States Patent Office, who very summarily disposes of that 
canard. The Standard patents, Mr. Hill says, are valid, 
fundamental and impregnable.” 

Mr. Hill has an erperimental switchboard nearly 
completed in this city. It has not been tested. The 
question of patents is secondary, the main point 
being, will the switchboard work. Experts who 
have seen it say no. Mr. Hill is furthermore not 
an unprejudiced authority, but is an employè of 
the Standard Company. 

They say that the Standard directors are bad men. 

The same sheet that originated thia allegation has for 
months been bringing the same charge againnt the directors 
of the General Electric, who are among the most prominent 
and honored capitalists in this country. 

And if the Standard Company’s investors fared no 
worse than the General Electric investors, every 
criticism is justified. Under ELECTRICITY’Ss exposures 
General Electric shares have fallen from 119% to 25%. 
And we charge that Standard investors will fare 
much worse than General Electric investors. 

They say the Standard telephone patents are valueless. 

Marcellus Bailey, who drew the specifications for the 
original Bell telephone patent, says: ‘‘ The Standard patente 
are as solid as the rocks of Gibraltar.” 

Mr. Bailey is also financially interested in the 
success of the Standard Company. 

George William Moore, of Detroit, Mich., a very able 
lawyer, and General James McNaught, of New York, the 
great corporation lawyer, express the same opinion; so do 
other authorities, professional, expert and practical. 


ELECTRICITY. 


Mr. Moore is a one-third owner in the patents of 


Mr. W. R. Cole of Detroit, the Standard Company ~ 


and Mr. Cole owning the other two-thirds. Who is 
the great corporation lawyer, Gen. James McNaught, 
who is now located in the Standard Telephone Com- 
pany’s offices ? 

A “ wicked” circular, not dated, addressed to no one and 
unsigned, is said to have been issued by the Standard. 

When asked if it were a fact, President Thurlow Weed 
Barnes, of the Standard Cumpany, tclegraphed to Phila- 
delphia: I never authorized nor issued such a circular, nor 
did the Board of Directors do so.” When the same question 
was asked: of General Clarkson, another official in the 
Standard, he said: We never issued it. We have 
gone into a big fight and expect a hard struggle, and this is 
part of it.” Director R. W. Hunt, of Chicago, Said: No 
business man would issue such a circular.” Director R. A. 
Parker, of Memphis Tenn., said: The recent published 
attack upon the company did not, in any degree, weaken 
my confidence. Your efforts deserve success, even 
if never attained.” 


The following letters remain unanswered : 


[coPy.] 
“ ELECTRICITY,” 


6 Park Place, New York. 
Hon. J. S. CLARKSON, 
Fifth Ave. Hotel, New York. 
DEAR Sir: I notice ina recent interview attributed to you, 
in the New York Herald,a denial of the authenticity of a 
Standard Telephone circular recently published in this 
paper, and would esteem it a favor if you will make such 
denial over your own signature, and forward to me. 


October 25, 1895. 


Yours very truly, 


(Signed) B. E. GREENE, Publisher. 

( Dictated. ) 

“ ELECTRICITY,” 

6 Park Place, New York. 

THURLOW WEED BARNES, Esq., F 
President Standard Telephone Co., New York. 

Deak SIR: I notice that in interviews with various peo- 
ple connected with your company the authenticity of one 
of your telephone circulars, ree nl published in this 
paper, is denied, and J beg to ndvise yuu that you are at 
liberty to use whatever space in our columns ia necessary 
to deny thåt the circular in question was prepared and 
issued by the Standard Telephone Counpauy of New York. 

Yours very truly, 

( Dictated. ) (Signed) B. E. GREENE, Publisher. 

They say that the Standard does not own the McDonough 
patenta. 2 

The Standard does not depend for its existence upon the 
McDonough patents, but the Standard owns them amongst 
@ great many others; the McDonough company is under 
the control of the Standard. 


The Standard Company does not own the Mc- 
Donough patents. It owns the controlling interest 
in the McDonough Company. The McDonough Com- 
pany does not own the McDonough patents. It has 
a license under those patents for five States only. 
The Strowger Company of Chicago owns several State 
licenses also, and has already sold the territory of 
Philadelphia and New York City. It will cost any 
company more in litigation to decide who does own 
the McDonough rights in various localities than the 
patents are worth. Mr. Barnes knows this. So does 
Mr. J. Wesley Allison. 


[co. 


October 25, 1895. 


They say that certain prominent gentlemen left the 


Standard. 

Since the formation of the Standard two or three gentle- 
men who intended to act with it withdrew. They are still 
stockholders in the company, however. 


[oo r.] 
GRIFFIN WHEEL COMPANY. 
Car Wheels of Every Description. 
Chicago, November 18, 1898. 
Mr. B. E. GREENE, Publisher ELECTRICITY,” 
No. 6 Park Place, New York, N. Y. 

Dear SIR: In regard to yours of the 16th inst., I beg to 
state that I have no connection with the Standard Tele- 
phone Company, although I was at one time elected as a 
member of the Board of Directors. Not approving of their 
methods of handling their business I resigned. Yours truly, 

T. A. GRIFFIN. 


So much for Mr. Barnes and his statements. 

When the Standard Company went into business a 
prospectus was issued which we will now proceed to 
analyze : a 

[cor v.! 
STANDARD TELEPHONE COMPANY. 
Main Office: 68 Broad Street, New York. 
In effect, January, 1895. 

That the telephone is a most useful device, which has 

achieved wonders in enlarging our means of communica- 


293 


e- 
— 


ting human intelligence, is a self-evident proposition. In 
the homes of the rich, and in many business offices and 
public places to-day, the telephone is regarded as a neces- 
sity. From alittle experimental scheme at the start, teleph- 
ony sprang into one of the moat tremendously successful 


enterprises of which the present generation has cogni- 


zance; its growth has been fabulous, and the profits of the 
comparatively few who were believers in it from the begin- 
ning—well, no one knows exactly what they have been, 
but itis certain that they have far surpassed the most 
glittering dreams of all who had faith at the outset. 

In alliance with the organizations named within, the 
Standard Telephone Company, organized in 1894, proposes 
to doa general commercial and domestic local and long- 
distance telephone and telegraph business in the United 
States of America and in other civilized countries. 

The company owns invaluable telephone patents, a list 
of which will be furnished on application. 


[Every mau who bought stock in the State compa- 
nies after this circular was issued has a legal right 
to demand a list of the patents. ] 


Rights of way and other privileges are owned and con- 
trolled in many of the States and elsewhere. Standard 
telephones are superior in every way to the Bell or any 
other instruments. Successful tests have been made with 
them over distances of more than 1,000 miles, and electri- 
cians give assurance that as soon as the experiment shall 
be tried, conversation can be carried on easily from 
New York to Denver, not to say San Francisco. Over 
practical resistances equivalentto more than 3,000 miles, 
tests have been entirely satisfactory. = 

The first essential fora great telephone business is an in- 
strument of the first rank, commercially successful, and 
such an instrument is owned outright by the Standard 
Company. 

[This is ELECTRICITY’s main contention, that the 
first essential for a great telephone business is an in- 
strumentof the first rank. This instrument and the 
patents on it, if any, should be shown to every man 
who asks to see it; secrecy in this matter is proof of 


weakness. ] 

As to its validity, reference is made to the head counsel 
of the corporation, George William Moore, Esa, Detroit, 
Mich. `s to its vast commercial superiority and universal 
practicability, reference is made to A. T. Nye, Esq., of New 
York, General Manager, formerly General Manager of the 
“Overland Telephone and Telegraph Company,” organ- 
ized in 1881. 

From “ maguceto ” concerns the telephone monopoly has 
nothing to fear, nor has the public anything to expect. 
Without a telephone which isa real telephone in fact, as 
well asin name, no new company can enter the field. 
Upon an instrument capable of meeting every test in 
actual, practical service against induction and over thou- 
sands of miles of wire, no matter what the conditions of 
the atmosphere—upon such an instrument only cana new 
concern be founded, if that concern is to live and live 
successfully. These conditions are exactly those which the 
Standard is prepared to meet, and meet not as an experi- 
ment but with appliances whose practical value has been 
demonstrated. 

Many men of prominence and large business ability are 
actively associated with the organizations inthe Standard 
system. Their names carry weight, especially in their own 
localities, and are an earnest of the intelligence and capac- 
ity with which the business of these companies will be 
conducted. The names of directors of State concerns, 
and other organizations, are on file at the office of the 
parent company, 68 Broad Street, New York City. 

For the better development and conduct of its business, 
the Standard Company has adopted the home rule” 
principle. The whole capital stock of allied corporations is 
issued to the parent concern for licenses granted to exclu- 
sive operation in specified territory. Stock of all sub-com- 
panies is full paid and non-assessable. The Board of Di- 
rectors of each State concern will consist of thirteen 
persons, and these organizations are virtually branches of 
the parent company, as the last-named isa holder of stock 
in each company formed. The parent company agrees to 
detend all its patents. The business of State companies. 
consists in the sale of territory and the organization and 
installation af local companies. 

Too great caution cannot be exercised in entering the 
telephone field, to secure an instrument that is not only 
commercially and practically a demonstrated success over 
long distances, against induction, and in spite of any 
climatic condition, but is non- infringing. Since the expira- 
tion of the Bell patents, numerous telephone companies. 
have been organized or are in course of formation. The 
only one of these which has made any headway stole one 
of the Standard's assets, and another patented asset from 
the Bell.” Suit has been begun, and they will be com- 
pelled to close out their business. There are only five 
known efficient telephones, two owned by the Bell Com- 
pany and the three owned outright or controlled by the 
Standard. All other phones are infringements on these 
patents. The Standard Telephone Company has already 
been approached by several new organizations for licenses 
to use Standard phones, and as soon as our various State 
Companies’ Boards have been organized, they will get all 
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the business they care to handle, as people throughout the 
whole country show a determination to emancipate them- 
selves from the present unpopular monopoly. It is. pro- 
posed by the Standard to put rates at figures that will bring 
the telephone within reach of every store, shop, and office, 


and of every private family. To-day the telephone, like a 


horse and carriage, is a luxury which only a limited few 
can enjoy. Look, for example, at Brooklyn, & city of one 
million people, and less than 4,800 telephones in use! The 
business is in its infancy, and the Standard telephone is the 
best ever made. Resting for its superiority on the broad 
principle of the immediate application of electric power 
(the company owning this ground patent), the Standard 
telephone is absolutely certain, original, satisfactory and 
instantaneous. 

In an enterprise where large responsibilities and under- 
takings are entered upon, it is well to look advisedly in the 
first place upon the question whether the undertaking is 
built upon fair business lines, and with a reasonable pros- 
pect of successful management and operation, and in the 
next place upon the question as to whether the men con- 
nected with the undertaking are men upon whom may be 
placed a large measure of public respect and confidence. 

[If the above advice had been followed, not one dol- 


lar of money would have been paid for State rights 


in the Standard Company. ] 

The proposition that the telephone field is open, on ac- 
count of the expiration of Bell patents, is not in any wise 
in question. The proposition that the Standard Company 
has instruments of enormous value, the superiority of which 
to all others is, in the opinion of experts, very marked, is 
also impregnable. These form the practical materials with 
which the Standard begins its career. As to the method in 
which the Standard proposes to operate, and the character 
and position of the men who constitute the new company: 
(1) The business will be carried on as explained in each 
locality by allied companies, under the contro! of local 
managers. For the purposes of the parent company, whose 
operations will be by no means confined to the United 
States, the world is parcelled out under upwards of 
twenty organized local corporations, each holding exclu- 
sive licenses to employ Standard devices in certain speci- 
fied territory. (2) Herewith are given the names of the 
directors of the Standard Telephone Company, parent con- 
cern, and the names of twenty allied corporations, each of 
which pays for its license by the deposit of a certain por- 
tion of its capital stock in the treasury of the parent con- 
cern, with the territory and capitalization of each sub-com- 
pany, and its principal place or places of doing business. 

Full understanding of the position and intentions of the 
Standard Company enn best be-furnished by a glance at 
these pages, supplemented by a list of the men who are as- 
sociated with each allied corporation. 

The above prospectus is printed at this time to 
show the details of the plan. It is nine months old. 
Will Mr. Barnes please announce what steps he has 


taken to give stockholders any action on their 
money ? 


At Richmond a franchise has finally been granted 
by the common council to both the Standard and 
Home companies, with no exclusive privileges to 
either. The matter now goesto the Board of Alder- 
men where it will be finally settled. 


LEGAL NOTES. 


The Northwestern Electric Light and Power Com- 
pany of Omaha, Neb., has brought suits against the 
New Omaha Thomson-Houston Electric Light Com- 
pany and the Omaha Illuminating Company, in 
which damages amounting to $55,500 are claimed 
for infringement of the terms of a lease. 

The Superior Court of Colorado has rendered a 
decision affirming the judgment of a lower court 
which awarded $2,800 to a man who had brought 
suit against the Consolidated Electric Light Com- 
pany of Denver for damages sustained from acciden- 
tal contact with a live wire. The court held that a 


corporation engaged in distributing eleetricity was. 


bound to exercise extraordinary care and caution, its 
obligation in that regard exceeding that of a common 
carrier because of the dangerous character of the 
business. 

In the quo warranto case of the Springfield Elec- 
tric Light and Power Company vs. the City of Spring- 
field, Ill., questioning the right of the city council to 
pass the ordinance granting the Capital Electric 
Company a franchise and contracting with them for 
lighting the city on the ground that it was contract- 
ing an indebtedness beyond that authorized by law, 
Judge Creighton decided the case in favor of the 
city, and the appellate court sustains the decision of 
the lower court. 


A writ of certiorari has been sued out by the 
Edison Electric Illuminating Company of Brooklyn, 
to review the tax assessment on its personal property. 
Its assessed valuation last year was $304,000, and 
this year it has been raised to 81, O70. 650. 


ELECTRICITY. 


From Brush to Rail. 


THE COURSE TAKEN BY THE ELECTRIC CURRENT 
IN PRIPELLING STREET CABS. 

Passengers on electric street railways know in a 
general way that the generators in the power house 
produce the current ; that the trolley takes it from 
the wire and the motor underneath propels the car 
along over the street. Every motorman in charge of 
a car knows that by moving the handle of the con- 
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wishing to become better informed upon the details 
of the electrical propulsion of street cars. 

In Figure 1 is shown the switchboard connections 
of two generators. A represents the positive main 
conductor and A’ the negative, while E E are the 
equalizing conductors from the two dynamo, the 
positive and negative conductors being designated by 
the usual signs + and —. The positive and negative 
conductors of dynamo 2 lead to the switch B, and 
connection is made by thisswitch with the conductor 


C, which connects with the main conductor through 


the amperemeter D. The positive conductor from 
the dynamo is also connected with the main con- 
ductor by the conductor F, through the circuit 
breaker G. 

The conductor C includes the electro-magnet. a 
which controls the automatic releasing mechanism of 
the circuit breaker G, so that when there is a cros 


Fic. 1.—GENERATOR AND SWITCHBOARD CCNNECTIONS. 


trolling switch from point to point a successive 
gradation of speed of the car can be attained. But 
there are comparatively few motormen, and still 
fewer passengers, who understand or can clearly 
explain the functions and operation of the devices 
used in the operation of a car. 

In some recent numbers of the Scientific American 
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DIRECTION ca. 


or short circuit upon the line, the switch G is auto- 
matically released and the dynamos are thereby pro- 
tected from injury. Two switches, two circuit 
breakers, and two amperemeters are here shown, one 
of each for each dynamo. The dynamos are each 
provided with a resistance box, H, which is connected 
up in the shunt circuit of the field magnet and is 


FIG. 2. —TROLLEY AND MOTOR CONNECTIONS. 


here was published an illustrated description of the 
generating plant of the Fair Haven and Westville 
electric road, which was supplemented by a number 
of diagrams and descriptive text, both reproduced 
here, which will be of material assistance to all those 


used to regulate the voltage in starting the dynamo. 
The dynamo is started with the switch B open, and 
when the required voltage has been reached the 
switch B is closed, thereby throwing the current 
into the main conductors, A, A’. Should the load 
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increase 80 that the action is below the normal in 
either of the dynamos, the deficiency in the series 
winding of the field magnet is supplied by the 
equalizing conductor E, thereby bringing the voltage 
up and preventing one dynamo from acting against 
the other. | 

At I, in Fig. 1, is represented a panel having 
switches by means of which the particular branch of 
the road connected with the panel may be thrown 
Each branch of the road 
The trolley 
T, is connected with the positive conductor at 


into or out of the circuit. 
has such a panel in the power station. 
wire, 
the power station, and the rails are connected with 
At the 
power station the rails are connected with the main 


the negative conductor at the power station. 


conductor by a cable, as shown. 


Fig. 3.—ARRANGEMENT OF REVERSING 


Fig. 2 shows the details of the car wiring, 
motor connections, and lighting and heating cir- 
cuits. To cause the car to stop or start, to go for- 
ward or backward, slow or fast, and to permit of 
operating it from either end, there is placed on each 
platform a box known as the controller.“ having 
two hand levers at the top, one for reversing the 
motor, the other for varying ita speed and stopping. 
The controller contains insulated contact springs 
forming the terminals of the various wires, and also 
a cylinder carrying a number of metallic segments 
for forming the various connections of the wires by 
contact with the different springs. 

The connections, as shown in Fig. 2, are arranged 
for starting the car, i. e., with all the windings of 
the field magnet in series with the two armatures 
and the two resistances, C, C’. These connections 
can be traced by starting at the power switch, P. S. 
Between the power switch and the motors are located 


Fia. 4.—ONE-HALF OF RESISTANCE CUT OUT. 


the fuse and the choke coil, oc, which latter is 
designed to impede a lightning discharge so as to 
cause the lightning to pass to the ground through 
the lightning arrester L A, ground connection G, 
motor box, car wheels and truck, rather than through 
the motors. 

The current passes to the wire T, which is open 
nt the rear controller, but which „in the front con- 


ELECTRICITY. 


troller touches the upper segment which communi- 
cates through wire 2 with resistance C, thence 
through wire 1 and the segment with one of the 
contacts in the reversing switch D. The current 
flows thence to the field magnet of the motor B’ 


7 through the wire F’—, and 
— returns to the reversing 


switch through the wire F’ +, 
thence through the wire A’ + 
to the armature of the mo- 
tor B, through the wire A’— 
to 
back to the spring 4 of the 
the 
spring F’—, through the re- 


the resistance C/, thence 


controller, thence to 


versing switch wire F’— 
to 


motor 


the field magnet of the 
B, returning through 
to the revers- 
to the 


the wire F. 


ing switch, thence 


CIRCUIT. 


armature of the motor B by the wire A’—, return- 
ing by the wire A?+ to the ground wire G, which 
communicates with the ground through the motor 
box, car truck, car wheels and rails. 

Fig. 3 shows the arrangement of the controller and 
reversing switch when the motors are reversed. The 
current enters the trolley 
connection T as before, 
passing to spring 2, thence 
to the resistance C, spring 
1, to the wire F’ —, thence 
to the reversing switch D 
and wire F,. to the field 
magnet of the motor A’, 
thence back to the switch D, 
thence by the wire A’+ to 
the armature B’ of the mo- 


tor A’, thence to the resistance C/ to the spring 4, 
through the segment of the controller to spring F—, 
thence by the wire F’— to the reversing switch D, 
thence by the wire F to the field magnet of motor 
A, thence to the switch D, and back to the armature 
of motor B by the wire A, thence to the ground 
connection C. 

It will thus be seen that while the current remains 


265 


the same in the armatures of the motors it is reversed 
in the field magnets; this causes the armatures to 
revolve in the opposite direction. 

When the controller lever is at the first notch, the 
current is fully on, with both the field magnets, 
armatures and resistances in series, as shown in 
Fig. 2. Whenit is at the second 
notch, the resistance C is cut out, 
as shown in Fig. 4. With the 
controller lever at the third notch, 
both resistances, C, C’, are cut out, 
At the fourth notch 


as in Fig. 5. 
the motors are in paral- 
lel with each other and 
in series with the resist- 


ance, as shown in Fig. 6. 

When the 
is arranged as shown in 
the 
in parallel and in 


controller 


Fig. 7, two motors 


are 


Fia. 5.—ALL RESISTANCE CUT OUT. 


series with half the resistance. When the controller is 
arranged as in Fig. 8, both motors are in parallel, the 
resistances being cut out. At this position of the 
controller the motors assume maximum speed. In 
the accompanying diagrams the circuits shown in 
dotted lines are in parallel with 
like circuits shown in full lines, 
and these various successive 
changes produced in the circuit 
by the different combinations of 
connections through the move- 
ment of the controlling switch 
give all the graduations 
of power required for 
starting and for run- 
ning at different speeds. 

The generators and 


— 


— 
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Fra. 6.—MoTORS IN PARALLEL AND IN SERIES WITH RESISTANCE. 


motors illustrated in these diagrams are of the West- 
inghouse type. 


The Railroad Commissioners of Maine have de- 
cided that the paralleling of steam lines by electric 
railroads is to be licensed only where a clear case of 
„ publie exigency ’’ demands it. They hold that 
where such exigency exists it will be indicated by 
the receipts of the steam road. 
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The Storage Battery.” 


A DISCUSSION OF ITS APPLICATIONS BY 
THE MEMBERS OF THE A. I. E. E. 


THE STORAGE BATTERY FOR CENTRAL STATIONS 


BY ARTHUR E. CHILDS. 


It is an acknowledged fact that the great variations 
and fluctuations of the load on power circuits, 
especially those power circuits supplying trolley 
lines, are among the greatest difficulties which 
engineers have to contend against, and any appliances 
which will aid them to arrive at a satisfactory run- 
ning of their station is looked upon with favor by 
them. ö 

In this paper the term ‘‘ variation’’ is used to 
designate the change of current induced by the 
adding of lights onto a lighting station, or the cars or 
motors onto a power station. The term fluctua- 
tion’’ is used to indicate those rapid and necessary 
changes of current taking place on the outside line, 
due to stopping or starting of cars or throwing on or 
off of stationary motors. Although they may be 
thus differentiated, they bear a certain relation to 
each other, and in applying a storage battery a study 


Fic. 7 (FROM BRUSH To RAIL).—Morors IN PARALLEL AND IN SERIES 


WITH HALF THE RESISTANCE. 


of the conditions will quickly indicate the type of 
battery which will be more favorable in each case. 
By the ‘‘type’’ of battery is meant the slow dis- 
charge battery for a long period of service or the 
rapid discharge battery for a few hours or even less 
time of discharge. 

It is not the purpose of this paper to discuss the 
characteristics of the electric lighting and power 
station curves, but to consider in a general way the 
application of storage batteries to the wiping out of 
the fluctuations and variations as they come 
upon the dynamos and engines. The introduc- 
tion of a storage battery into a central station 
acts in a certain sense as a buffer between the exter- 
nal load and the dynamos, taking the shock of the 
variations without throwing the same on the engines. 
In this regard they have the effect of reducing the 
average percentage variation in load on the dynamo 
from a large amount to a very small one, making the 
operation of the machines more efficient. In fact, a 
storage battery acts as a regulator in this instance, 
maintaining as it does a constant voltage at the 
switchboard. As applied to power stations, and 
especially where water power is used, storage 
batteries are almost indispensable. 

In the application of storage batteries to the power 
station of a trolley system, it is not unusual to find 
the variation in load as much as 50 per cent. below 
the average horse power, and even as great as 200 per 
cent. above the mean load. These enormous fluctua- 
tions take place in the course of a few minutes, and 
are an expense to the railroad companies in at least 
three ways. In the first instance, they require the 
use of a dynamo capacity very much in excess of 


*Abetracts of communications read at the 101st Meeting of 
the American Institute of Electrical Engineers, New York 
and Chicago, November 20, 1898. 


that required where the station is operated at.a con- 
stant load. In the second instance, these fluctua- 
tions reduce the life of the machinery of the station, 
producing a very large depreciation account. In the 
third instance, the efficiency of the generating plant 
is very much reduced. 

When considering the application of storage 
batteries to illuminating plants, it is found that their 
value is equally as great as in the case of power 
stations, as the charging of the battery can be done 
while the plant is operating at light loads, thus 
making use of the power of their machines to great 
advantage. The value of an accumulator plant 
attacbed to an illuminating station has been 
thoroughly demonstrated 
by the New York Edison 
Illuminating Company and 
the Edison Illuminating 
Company of Boston, and 
recently in the plant of the 
Lawrence Gas Company, 
Lawrence, Mass. In the 
latter case the battery is 
used in connection with the 
Edison three-wire system, 
and is used in the regular 
way of carrying the peak of 
the load during the busy 
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hours of lighting. A secondary use of this particular 
battery is that at noon, when the large mills on the 
Merrimac at Lawrence shut down, and entirely cut 
off the supply to the wheels of the gas company. 
During this period of absence of water the load of the 
lighting station is taken care of by the storage 
battery plant. 

The storage battery can also be used as a valuable 
adjunct to both power and lighting stations at points 
in their systems where it is difficult to maintain the 
voltage at periods of heavy load. In these cases the 
feeders are usually not sufficient to carry the whole 
current direct from the station. But during the 
periods of small load the feeders can be utilized up 
to their maximum allowable drop in potential to 
charge battery sub-stations placed at these weak points. 
When the load at such points becomes greater than 
the capacity of the feeder, the battery comes into 
play and carries the load in connection with the 
station supply at that point, thus maintaining the 
voltage and doing satisfactory and valuable service. 
There must be hundreds of street railroads in this 
country that have just such weak points. 

The extent to which storage batteries have been used 
in England and on the Continent is very great, and it 
will surprise many engineers in this country to know 
that there are more than 20 lighting stations and 
several thousand isolated plants in Great Britain 
alone using storage batteries. Further than this, 
there are in Germany 5,000 isolated plants and 15 
railway power plants using storage batteries. In 
fact, 80 per cent. of all the central stations in 
Germany and Austria are equipped with storage 
batteries. In addition to the above, there are many 
stations in France, Italy, Holland, Belgium, Sweden, 
Norway, Denmark, Spain, and three in Switzerland. 


A survey of the progress which storage batteries 
have made in European countries indicates no very 
great change in the principles of construction, bu 
the results seem to be rather due to a thorough 
analysis and appreciation of the requirements of each 
case. This has resulted in a proper use of batteries 
and a correct recognition of the limitations of their 
usefulness. This fact alone has contributed [largely 
to their succeasful application. The great difficulty 
in this country has been that engineers have no 
recognized a proper limit to the usefulness of 3 
battery, but have, in many cases far exceeded their 
specified limitations, and in this way have injured 
the batteries and cast discredit 
on them. ; 

One point which has contrib- 
uted largely towards the success 
of storage batteries in Europe is 
the fact that engineers have en- 
deav ored to obtain long life and 
high efficiency even at 
the expense of increased 
first cost, and, instead of 
attempting to obtain a 
large output per pound of 
element, they have lim- 
ited themselves to a rea- 
sonable number of ampere 
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hours per pound. The result of this has been that the 
batteries in use in Europe have shown great en- 
durance and solidity. The experience, however, 
which has been obtained with many American bat- 
teries has not been so promising as on the Continent, 
owing to the lack of proper appreciation of them. 

The factors which tend to reduce the efficiency of 
a storage battery are due to a logs in voltage and in 
the quantity of current. These loeses, however, are 
not so serious as they have been in the past, and 
manufacturers are at present able to guarantee a 
very high efficiency. In cells which were submitted 
to Prof. H. L. Callender, an ampere efficiency of 96.1 
per cent. was recorded, the watt efficiency being 81 
percent. It must be borne in mind that a loss of 16 
per cent. or even 20 per cent. in the efficiency of the 
battery does not mean the loss of the same percent- 
age in the output of the station, as the battery 
usually supplies approximately, or even less, one 
fourth of the whole output in watt-hours, and it is, 
therefore, from that fraction of the whole outpat 
that the loss in the battery must be deducted. 

In the matter of cost of maintenance of a storage 
outfit it is now usual for the manufacturer to 
guarantee a fixed annual percentage. This percent- 
age varies from ten per cent. in small plants toa 
smaller percentage in large plants, depending, d 
course, on the conditions of operation and the use to 
be made of the battery, a study of which will soon 
determine what percentage can be guaranteed. In 
first-class plants, well installed and operated by 
careful engineers, the cost of maintenance can be 
reduced fo the vicinity of 3.5 or 4 per cent. Itis 
customary for the manufacturers to enter into a con- 
tract, in the case of large plants, guaranteeing that 
the cost of maintenance shall not exceed a certain 
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percentage per annum for the period of contract. 
This can be carried out in two ways. Either the 
lighting or railroad company can pay the manu- 
facturer the percentage specified, every year, and the 
manufacturer will inspect and keep the battery in 
first-class condition ; or the company employing the 
batteries can inspect and order renewals themselves; 
in which case should the cost of maintenance exceed 
the percentage guaranteed, the manufacturer will 
not charge more than the specified amount. This is 
an exception rather than the rule, however, as the 
cost of maintenance is usually somewhat lower than 
that specified by the manufacturers, so that the com- 
pany owning the battery is the gainer by the differ- 
ence in percentage. By a thorough attention to 
details, beth large and small, the percentage ean be 
kept down to a very low figure. 

When an entirely new power plant is to be built, 
there is no doubt that by adopting the storage battery 
in the first instance the initial cost of installation 
will be less than for the plant not using storage 
batteries, and the cost of operation of the station will 
certainly be very much reduced when the station 
uses storage batteries. In the case of existing plants 
which have to be extended, it has been proved that 
a kilowatt-hour capacity can be added more cheaply 
to the station by the addition of storage batteries 
than by the addition of generating machinery, while, 
of course, the cost of operation is much reduced. 

Referring to the primary cost of storage batteries, 

the cost per kilowatt-hour output is relatively 
greater for small cells than for large ones, since the 
cost of manufacture is reduced per kilowatt-hour in 
the larger sizes, whereas the jars and tanks which are 
used to hold elements do not decrease very much 
with the decrease in size of the elements. The cost 
of shipment and erection are, of course, slightly less 
per kilowatt-hour with the larger sizes than with the 
smaller ones, and on the whole the cost per kilowatt- 
hour with the larger cells is less than with the 
smaller sizes. lt is stated by the Electric Storage 
Battery Company that they are now installing large 
plants of the Tudor type at a cost per kilowatt-hour 
of about $37 to $40, which cost, it is understood, can 
be reduced in the larger stations. The question of 
cost, however, is one which must be studied out in 
each case where it is proposed to install storage 
batteries, and a consideration of the cost of installa- 
tion of storage batteries with their attendant reduc- 
tion in operating expenses, will very soon bring to 
the mind of purchasers that it is cheaper to invest in 
accumulators than to invest in additional boilers, 
engines and dynamos. 


USE OF STORAGE BATTERIES IN ELECTRIC 
LIGHTING. 


BY DR. FRANCIS B. CROCKER. 


The function of accumulators is to receive electri- 
cal energy at one time or place and to give it out at 
some other time or place. The principal uses to 
which they may be put in electric lighting are the 
following: To supply portable electric lamps; to 
take up fluctuations and thus steady the voltage or 
current ; to furnish energy during certain hours of 
the day or night and enable the machinery to be 
stopped ; to aid the generating plant in carrying the 
heavier load which usually exists for only an hour or 
two; to make the load on the engines more uniform 
by charging the battery when the load is light; to 
transform from a higher to a lower potential by 
charging the battery in series and discharging it in 
parallel, or rice versa; to subdivide the voltage and 
enable a three ora five wire system to be operated 
with a single dynamo ; to supply current from local 
centers or sub-stations. 

Portable Accumulators.—The accumulator is practi- 
cally the only means of supplying electric portable 
lamps or those which are not connected to a dynamo 
even if they are stationary. The primary battery is 
expensive and troublesome to operate, and it has 
never been commercially successful for electric light 
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ing except where only a few small lamps are re- 
quired. 

The serious drawback with portable accumulators 
is their great weight. For example, a standard ‘size 
which weighs 100 pounds yields ten volts and five 
amperes, or 50 watts for ten hours, which is just suf- 
ficient to feed one ordinary incandescent lamp of 16 
candle power. This weight would be prohibitive in 
most cases in which the only way to carry the battery 
was by hand, but it might be allowable for lighting 
railroad trains where the weight would not be so ob- 
jectionable. Their great weight would also discour- 
age in most instances the use of accumulators for 
supplying lamps in places which are not connected 
to a generating plant, the batteries being carried 
back and forth from a charging station. 

Accumulators for preventing fluctuations, due to un- 
steadiness in the driving power, are often applied 
successfully. A dynamo driven by a gas engine, for 
example, may vary periodically in speed because of 
the explosive action of the gas in the cylinder, and a 
battery connected in parallel with the dynamo will 
have the effect of steadying the voltage. An accu- 
mulator is generally installed in connection with a 
small gas engine lighting plant to enable the engine 
to be stopped for a considerable portion of the time 
and save labor and attention, in which case the bat- 
tery may also act to prevent fluctuations, but ite 
principal function is the former one. A windmill 
electric lighting plant absolutely requires an accu- 
mulator or some other means of storing energy, not 
only to eliminate fluctuations in speed, which are 
constantly occurring, but also to bridge over the 
considerable periods of calm weather. 

Accumulators to enable machinery to be stopped dur- 
ing certain portions of the day or night. The advan- 
tage of this application depends upon the fact that 
in almost every electric lighting plant there are long 
periods during the day and late at night when the 
number of lamps lighted is so small that it may not 
pay to run the generating machinery. It must also 
be remembered that the total investment is increased 
by the cost of the battery and its accommodation be- 
cause the generating plant is perfectly able to carry 
the load put upon the battery, since, by hypothesis, 
this load is a light one. Hence the machinery might 
be run all the time, in which case the battery would 
be entirely unnecessary and sufficient rest of the 
machinery could be secured by using different ma- 
chines for the periods of light load on successive 
days. These statements are based upon the suppo- 
sition that the battery is not used to help the dyna- 
mos at the time of maximum load, sinee this case 
will now be considered separately. 

Accumulators to aid in carrying the maximum load.— 
If accumulators are substituted for a certain portion 
of the dynamo capacity the question arises whether 
the substitution secures any advantage. In regard 
to first cost, authorities differ widely. These dis- 
crepancies probably arise from the confusion between 
K. W. and K. w. hour of output. Most accumulators 
have a normal time of discharge of about 10 hours, 
hence the cost per K. W. hour is only one-tenth of 
the cost per K. W. of output, and this would, of 
course, vary with any change in the time of dis- 
charge. In many cases it is specious and leads to 
mistakes to speak of K. w. hours, to appreciate which 
fact we have only to realize that the k. w. hour 
capacity of a dynamo is almost infinite since it might 
ran for twenty years. The actual K. w. of output, 
or in short, how many lamps can be simultaneously 
fed, is the question in electric lighting. Moreover, 
in most cases, the time of discharge of an accumula- 
tor is unnecessarily long, and this is particularly 
true when it is used to help carry the heavy load 
which usually lasts only one or two hours. In this 
case the remaining hours of available discharge are 
of little or no use. If it be attempted to discharge 
more rapidly both the capacity and efficiency are 
seriously reduced, and in many types the condition 
and very life of the battery are injuriously affected 
by a high rate of discharge. What is needed for the 
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maximum load or peak of the load diagram is an 
accumulator with a normal time of discharge of two 
or three hours and having a correspondingly smaller 
first cost, bulk and weight, that is, about one-quarter 
of those of the ordinary forms of battery. It is evi- 
dent that the time of charging need not be made as 
short as that of discharging, if it happened to be more 
convenient to charge more slowly. 

The use of accumulators to enable the machinery 
to be stopped, usually demands a time of discharge 
of from 10 to 14 hours, which agrees quite well with 
the normal discharge rate of the ordinary forms of 
battery, but even then the time is unnecessarily 
long, since the average rate of discharge would rarely 
exceed one-half of the maximum rate. Consequently 
the battery would either be incompletely discharged 
or the rate would have to be made excessive at cer- 
tain times. 

Accumulators to maintain uniform load on the engines. 
—Steam engines are very inefficient at light loads. 
This inefficiency, in fact, is one of the chief sources 
of loss in an electric lighting plant. The accumula- 
tor is the most important means of accomplishing 
this result, although there are often methods such as 
gas, thermal (hot water) and steam storage, all of 
which have been carefully compared by Mr. Nelson 
W. Perry in a paper before the National Electric 
Light Association, February, 1895, Storage of 
Energy Essential to Economy of Working Central 
Stations.“ Judicious selection of the number and 
sizes of the engines would enable them to be worked 
at a considerable fraction of their full capacity nearly 
all of the time, and it would seem that the same care 
that would be required to manage the battery might 
enable this to be accomplished. Nevertheless the 
accumulator gives more flexibility to the plant, and 
where introduced it often seems to considerably in- 
crease the economy of the engines by making their 
load more uniform and nearer their full capacity. 
According to the figures given by Mr. Perry in the 
paper cited above, an electrical horse power costs 
$48.68 per annum when developed steadily, and 
costs $117.78 per annum with a variable load similar 
to that of an electric light station; that is, the latter 
costs about 2.4 times as much as the former. This 
ratio seems very high but is borne out by statistics,“ 
which give a very large coal consumption for most 
electric light stations. Under these circumstances 
almost any method of making the engine loads more 
uniform should increase the economy of working. 
Doubtless an accumulator would benefit any plant 
in which an engine runs for any considerable portion 
of the time at less than half of its full power. 

Accumulators used as transformers.—If the cells of a 
battery are arranged in series while being charged 
and in parallel for discharging, a high voltage cur- 
rent will be required for charging and a low voltage 
current will be given out. The total amount of 
energy measured in watts is the same minus the loss 
of 15 or 20 per cent. which always occurs in accumu- 
lators. The result is similar to that obtained by an 
alternating current transformer or motor-dynamo. 
Such a method of transformation of potential might 
be employed in connection with long distance trans- 
mission of energy, the current being sent over the 
line at high voltage and converted to low voltage by 
accumulators for local distribution. For potentials 
of several thousand volts which are commonly em- 
ployed in transmitting long distances, the number of 
cells required would be so great as to make this of 
doubtful practicability compared with the ordinary 
stationary or rotary transformers, but it would give 
uniformity in load and other advantages which may 
be secured by the storage of energy. 

Accumulators used for subdividing voltage.—This ap- 
plication is similar in principle to the preceding. 
The most important practical case is that in which a 
dynamo of 220 volts charges a battery of correspond- 
ing potential, a three-wire system being supplied 
from the battery, the neutral wire of which is con- 


*See Report of Committee on Data to National Electric 
Light Association. 
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nected to the middle point of the battery. This ar- 
rangement avoids the necessity of running two dyna- 
mos and allows the battery to be placed in a sub- 
station near the districts to be supplied, so that it is 
only necessary to run two conductors to that point 
instead of three. The same principle may be applied 
to the five-wire system. 

Accumulator sub-stations.—The plan of installing 
battery plants at local centers which are charged 
from the main station enables some of the conduct- 
ors to be saved in a three or five wire system, as 
already stated. It also makes it possible to reduce 
the size of these conductors because the current which 
flows over them can be kept practically constant. 
The batteries at the various sub-stations may be con- 
nected and charged in series or in parallel. The 
former plan would require far less copper in the con- 
ductors, since the voltage is multiplied by the num- 
ber of batteries in series and the current is the same 
as for a single battery. On the other hand, this high 
difference of potential would exist between the first 
and the last batteries of the series, and if one of these 
became grounded, any person connected to the earth 
and touching a wire supplied by the other battery 
would receive a shock due to the total voltage. This 
would demand that the maximum difference of po- 
tential should not exceed 500 volts, or, in other 
words, four batteries of 110 to 125 volts each might 
be charged in series and could be connected to the 
lamp circuits at the same time. This would practi- 
cally amount to a five-wire system using accumula- 
tors to subdivide the potential as explained. If the 
batteries were entirely disconnected from the lamp 
circuits while being charged, the latter would be 
free from danger of the high pressure which might 
therefore be 1,000 or 2,000 volts if desired, the bat- 
teries being charged during the day and supplying 
the lamps at night. For continuous working, two 
batteries would be necessary. Accumulator sub- 
stations not only save copper in the feeders but also 
reduce the cost of and loss of voltage in the distribu- 
ting conductors because the batteries can be placed 
near the lamps to be supplied with current. 

Accumulators used for two or more of the above named 
purposes.—A8 a matter of fact the employment of the 
accumulator for several of these purposes is the most 


common practice. By thus combining these different 
applications the plant may be rendered not only more 
economical but also much more flexible. For ex- 
ample, the battery may be utilized to help out the 
generating machinery at times of heavy load or when 
the latter is partially or wholly disabled. It often 
happens that it is difficult to produce or maintain 
sufficient steam pressure owing to poor draught or 
other circumstances, in which event a battery enables 
the boilers to be temporarily relieved of some or all 
of the drain upon them while the pressure is being 
raised to the proper point. It may also be necessary 
or desirable to shut down the machinery or a portion 
of it for a few minutes to make some repair, adjust- 
ment or change of arrangement, connection, ete. 

It is also possible to feed some of the circuits from 
the battery while the others may be supplied at a 
higher or lower voltage by the machinery. In these 
and many other ways an accumulator may be a very 
convenient adjunct to an electric lighting system. 
The fact that it is so radically different from the ma- 
chinery in its nature and action makes it very un- 
likely that the entire plant will be crippled at any 
one time, since the two sources of current are not 
exposed to the same dangers. 


PERSONAL. 


Mr. C. C. Warren, of Chicago, hae been in the 
East for several days completing arrangements for the 
sale of his new alternator, described in ELECTRICITY 


several weeks ago. Mr. H. J. Medbery, of Mechanics- 
ville, N.Y., has associated himself with Mr. Warren, 
and will have charge of the sales department. 


Mr. Joseph Lockwood, of Detroit, was in the city 
last week. 

Among the old-timers who came to New York to 
attend the dinner of the Magnetic Club last week 
were Messrs. Morris Mead and Samuel A. Duncan, 
of Pittsburg. Mr. Mead reports good progress in 
getting the wires underground in his city, and says 
the job will be completed in the business districts 
before the close of next season. 


GENERAL NEWS. 


What is Going On in the Electrical World. 


St. Paul, Minn.—Agitation is growing here in favor 
of establishing a municipal lighting plant. 


Fayette City, Pa——Among other improvements pro- 
posed for this town is an electric light plant. 


Fairfield, I1l.—A private company intends to ask for 
a franchise to erect an electric light plant here. 


Trenton, N.J.—The lamp committee of the city coun- 
cil has decided to advise the council toadvertise for bids 
for electric lights. 


Valparaiso, Ind.—Articles of incorporation have been 
drawn up for a company which is to build a road from 
this place to Porter. 


Asheville, N. C.—The West Asheville & Sulphur 
Springs Railway have asked the board of aldermen for 
a franchise to build a trolley line connecting with Bilt- 
more. 


Sing Sing, N. Y.—Warden Sage of Sing Sing prison 
has decided to abolish the use of kerosene lamps in the 
1555 occupied by the convicts and substitute electric 

ights. 


Portsmouth, Va.— M. W. Mason will apply fora fran- 
chise for an electric street railway here if the Ports- 
mouth City Railway Company fails to carry out the 
provisions of its franchise in the time set. 


Akron, Ohio.—The ceremony of driving asilver spike 
near Newburg on the 16th inst. completed the Akron, 
Bedford and Cleveland Electric Railroad, probably the 
longest trolley line in the world—40 miles. 


Plattsburg, N. Y.—A preliminary survey has been 
made of the proposed route for the electric street rail- 
way. As soon as the trustees grant the franchise the 
company will prepare to start work on the line. 


New Brunswick, N. J.— This city: has had its first 
“trolley party and the participants—100 young men 
and women—found so much enjoyment in the affair 
that it promises to lead to many other similar parties. 


Santa Ana, Cal.— Steps are being taken to establish a 
new incandescent lighting system here. The former 
system became inactive about a year ago, since which 
eo une residents and merchants had to go back to gas 
and oil. 


Cripple Creek, Col.—The Cripple Creek Electric Com- 
pany has formed for the purpose of building and operat- 
ing a double track electric road to take in all the sur- 
rounding hills and reach all the mines of importance in 
the district. 


Bristol, Pa.—The directors of the Newtown, Lang- 
horne & Bristol Electric Railway Company have award- 
ed a contract to G. H. S. Brabaker, of Lancaster, to build 
the track from Langhorne to Eden this winter. The 
line will be continued to Bristol in the spring. 


New Albany, Ind.—The property holders of Boone 
township have agreed to vote a 2 per cent. tax for three 
years in aid of the proposed electric road between this 
city and Leavenworth. Other townships through which 
the road will pass are likely to do the same. 


Chicago.— Over 15,000 joints of the new castwelded”’ 
variety have been put in along the rails of the Chicago 
City Street Railway Company during the past summer 
and fall. Only 16 of all these thousands have been. 
broken by the contraction due to cold weather. 


Phoenix, N. Y.—<A new electric light company with a 
capital stock of $15,000 has been formed here and will 
apply for incorporation. The promoters are: Robert S. 
Sloan, Oren F. Gaylord, Elisha B. Powell, of Oswego, 
and S. Dana Greene and Edward S. Taft, of Phoenix. 


Bellefonte, Pa.— Arrangements are being made by the 
recent purchasers of Penn’s Cave, in this county, to 
build an electric road to connect the cave grounds with 
the Lewisburg and Tyrone Railroad at Center Hall; 
also for the illumination of the cave with electricity. 


San Jose, Cal.—It is considered certain that by the 
time the subscription list is closed, November 28, a 
suftwient sum will be pledged tu warrant the construc- 
tion of the electric railroad from San Jose to Saratoga. 
The board of trade is taking an active interest in the 
project. 

Buffalo, N. Y.—The State Railroad Commissioners 
have decided to meet at the common council chamber in 
this city on the 3d of December for a hearing on the ap- 
plication of the new Buffalo Traction Company to 
establish another electric railway system in Buffalo and 
its suburbs. 


Frederioksburg, Va.—The common eouncil has au- 
thorized the committee on lights to contract with the 
Rappahannock Electric Light & Power Company for 
lighting the streets with are lights for three years at $60 
per light per annum. The city has been paying a higher 
rate heretofore. 


Kansas City, Mo.—The West Side Improvement Club 
has passed resolutions in fuvor of giving the franchise 
for an electric street railway on Wyandotte street to the 
Missouri, Kansas & Texas Trust Company. The Metro- 
politan Street Railway Company was a rival applicant 
for the franchise, 


Marine City, Mich.— The report that farmers have 
organized with shotguns to prevent the building of the 
electric railroad to this city is denied. The road isa 
sure thing. as the grading has been completed from 


Chesterfield to within three miles of this city. and i 
large gang of men are at work. 


Pittsburg, Pa.—Sealed proposals will be received at 
the office of the city controller until 2 P. u. Decemter 
3 next, for lighting the city with ¢lectricity and gam- 
line for a term of four years. Blanks for bidding 
and further information can be obtained at the general 
office, Department of Public Works. Pittsburg. 


Rahway, N. J.—Rumors are afloat that a number of 
citizens, headed by a Newark capitalist. are negotiating 
with the Union and Middlesex Traction Company and 
the Rahway Electric Light & Power Compang for the 
purchase of the plant. The company is now in th 
hands of Re€eiver C. N. Boynton of Sewaren. 


Elkhart, Ind.—The Indiana Electric Railroad Com- 
pany, operating the street railroad system in (ben 
and Elkhart, has exccuted a mortgage for $500,000) in 
favor of the Royal Trust Company of Chicago. The 
money will be used in the construction of an inter- 
suburban line between the two cities and for cquipmert. 


Rochester, Minn.—.At a special meeting of the city 
council the contract for enlargement of the electric light 
plant was let to the National Electric Company of Eag 
Claire, Wis.. which, together with the J. G. Robertson 
Ideal Engine Company, of St. Paul, will do the construc: 
tion for $3,330. The work must be completed by Jan ! 


Oswego, N. Y.—The new management of the Oswego 
street railway are arranging to get control of the Fulteu 
& Oswego Falls street milway and extend the Osweg 
line to Fulton. The Fulton line will be converted int: 
an electric system with power houses in both Fulton aud 
Oswego. George N. Burt is president of the new cum. 
pany. 


Denver, Col.—Electrician Hunt, having declared is 
favor of a multipolar machine for lighting the capitol 
has stirred up a breeze among the manufacturers f 
other styles of generators, who claim that their na- 
chines are just as efficient and demand that the an 
shall call for bids open to the makers of all kini- of 
machines. 


Niagara Falls.—It is now definitely settled that work 
on the power plant for the Canadian Niagara Compary 
will begin within four months. It is to be pushed 
along with all haste so that power can be furnished 
within the prescribed time. The plant on the Canadist 
side of the river will be considerably larger than that 
on the American side. 


Shelburne Falls, Mass.—The electric railway survey 
has progressed as fur as the Colerain line. The commit- 
tee will report tothe board of trade as soon as the survey 
is completed and an estimate of the cust of constructiut. 
obtained. It is understood that the selectmen of betii 
Shelburne and Buckland favor allowing the cars to eres 
the iron bridge at the Falls.” 


Windsor Locks, Conn.—The buildin 
railway from Windsor Locks tu enter inbow or Fe 
quonnoek is again being discussed, A charter for th: 
company was obtained from the Legislature of 1 
There is also a proposition to consolidate the Wind- 
Locks Water Company, the electrie lighting company 
and the proposed tramway company into one. 


of an electric 


‘Saratoga, N. ¥.—The property of the Saratoga Ga 
and Electric Light Company has been sold by the 
referee, James L. Scott, on a judgment obtained in faver 
of the New York Security and Trust Company. TR. 
property was bid in by Lafayette B. Gleason, repro~s:- 
ing a committee of the bondholders. for $100,000, The 
judgment amounted to $300,000. 


Boston, Mass.—The -gross earnings of the West Ew. 
Street Railway for the year ending September 30, 188. 
were $7,746,170, compared with $6,823.879 the year be 
fore, an increase of $922,292. Operating expenses wer 
$5,633,163, compared with $4,807,083 in 1894. an increa+ 
of $826,080. This reduced the net earnings to . 113.0. 
an increase of $96,211 for the year. 


St. Louis.—The authorities have decided that th 
Board of Public Improvements shall at once proceed te 
draft and send to the Municipal Assembly an ordinamr 
providing for laying the wires in the eitv under- 
ground.—The St. Louis, Keokuk and Northwestem 
branch of the Burlington route has adopted the Hall 
automatic electric block signal system on its line te- 
tween St. Louis and West Alton. 


St. Joseph, Mo.—The plant of the St. Jaseph street 
railways has been released from the hauds of the re 
ceiver, and a new corporation, Known as the St. Jeep 
Railway, Light, Heat and Power Company, has het. 
organized to own and operate it. Vast improvement 
are to be made in the system in the spring. when tle 
lines will be extended and the rolling stock improved : 
new rails will replace the old ones on many of the lines. 


Bath, N. Y.—Representatives of a syndicate of railway 
owners have been here looking over the ground and 
making investigations as to the business aspects of the 
town in connection with the project of building an ila- 
tric railway to the Soldiers’ Home and to Hammonds 
port. They intimated that the company would beer 
active operations as soon as a charter was obtained. 


Norwalk, 0.—Clark Rude, of Sandusky. backed by 
substantial capitalists, will construct an electric nee 
from Sandusky to Bellevue and Monroeville, by way 
North Monroeville. The right of way has heen «t- 
tained, and there is no doubt that the read will be bus 
in the spring. This road will be extended to Norwals 
and the south part of Huron county to connect with tiw 
Big Four. 


Nov. 27, 1895. 


Lockport, N. Y.—F. H. Reed, one of the principal 
owners of the local trolley system, in an interview a few 
days ago said that a company to build an clectric road to 
Olcott will certainly be organized inside of a month. 
He added that the enterprise will start out with ample 
capital, the bulk of which will be supplied by New York 
parties, and intimated that it may be more extensive 
than running to Olcott. 


Sacramento, Cal.—The Central California Electric 
Light & Power Company (the North Yuba Canal Com- 
pany) was the only bidder for the franchise for running 
an electrice wire line along the county road between the 
city limits and the Placer county line near Antelope, 
and the supervisors accepted tae bid. The object of the 
company is to complete its line from “Newcastle to this 
city for the transmission of electricity for light and 
power. 

Washington, D. C.—The directors of the District of 
Columbia Suburban Electric Railway will make an effort 
this fall to have Congress charter that portion of the 
road lying between the District of Columbia line at 
Rives station and the intersection of Fifteenth and H 
streets with the Baltimore and Washington pike. Such 
a charter was granted by the last Congress, but the bill 
did not reach the President in time to become a law be- 
fore adjournment. 


Great Fails, Mont.—The Boston and Montana Copper 
Company is contemplating extensive additions with the 
purpose of increasing its capacity. An expert electrician 
has been figuring on transmitting the equivalent of 
2,500 horse power in electricity to the refinery, which 
would about double its present electrical power. Con- 
tracts for dynamos and other electrical machinery ag- 
vregating large sums have recently been let to an East- 
ern electrical manufacturing company. 

Oakland, Cal.—The Southern Pacific Company pro- 
poses to change its San Pablo avenue cable line into an 
electric road, and is considering a system presented by 
the agent of an Eastern company by which the cars can 
be run without an overhead system. Under this plan 
the car takes electricity from the rail, but only one 
length of rail is charged ata time. As the car leaves 
one length of rail and goes upon another it turns levers 
which shut the current off the length behind and turns 
it upon the one in front. 


Ecorse, Mich.—The township board has granted a 
franchise foran electric railway to Hyacinthe C. Burke, 
of Ecorse, and Charles W. O'Brien and Stanton Marke, 
of Detroit. The proposed road is named the Ecorse 
Central Electric Railway and the route of the main line 
is on Fort street, from the bridge over the Rouge. 
through the township to the Monguagon township line, 
a distance of eight miles. One of the two branch lines 
will run to the city limits of Wyandotte and the other 
to the Rouge River Improvement Company’s lands. 
The franchise is for thirty years. 

Baltimore.—The second electric locomotive for the 
Belt Line tunnel has arrived, and the third is expected 
to be finished before the end of the year. President 
Mayer states that by that time the electrical equipment 
will be completed and the entire freight and passenger 
service through the tunnel will then be hauled by elec- 
tric motors. He adds that in view of the successful 

„ operation of the motor in service since August 4, no 
doubt is entertained of the entire success of the under- 
taking, making railroad tunnel service, heretofore so 
undesirable, as agreeable to the traveling public as that 
in the open.” 


Fort Wayne, Ind.—J. J. Shippard, of Cleveland, a 
bend holder of the Fort Wayne Electric Railway. who 
was reported to have purchased the read, denies the pur- 
chase but states that there is to be a change in the capi- 
tal and general course of the road. The capital stock 
of the company.“ he says, is to be luereased to 82,000, - 
000, or $500,000 more than the original amount sub- 
scribed. There is to be a reorganization of the com- 
pany, but the present stockholders will retain their 
shares. The road will be known as the Fort Wayne 
Consolidated Electric Railway Company. The greater 
part of the stuck will remain in the hands of the Fort 
Wayne people, and there will be no change in the direc- 
tery, except that Mr. R. T. McDonald will be one of the 
new board.” 


Brooklyn, N. Y.—The report of the committee of the 
Brooklyn Bridge trustees in regard to the proposals of 
the Westinghouse and General Electric Companies for 
electric shunting or switch engines was unanimously 
approved by the board. In the report the committee 
recommended that the proposals be returned with the 
permission for each company to equip a train at their 
own expense and in accordance with the specifications 
already issued, and with such power and heating 
appliances as they shall deem = advisable, under the 
direction of the chief engineer and superintendent, and 
subject to such tests as to effcieney and economy as he 
may direct, and if such trains shall be satisfactory a con- 
tract be entered into. 


Albany, N. Y.—The aldermen have at last, after 
months of discussion, passed the electric light ordi- 
nance, The contract term is made five years and the 
maximum price foreach light is fixed at 36 cents a night. 
The ordinance now goes to the mayor for approval.— 
The State Board of Regents have granted un unregis- 
tered charter to the National School of Electricity, 
New York.—It is understood that the Erie Canal Trac- 
tion Company has entered into a contract with the Erie 
Construction Company to install a system for canal- 
boat propulsion from Buffalo to Albany at an expense of 
2,250,000, and that the work will proceed as the work 
upon the enlargement voted for in the late election 
progresses. The Erie Canal Traction Company is the 
owner of the franchise authorized by recent legislation 
tobe given to the Cataract General Electric Company, 
the rights of that company for towing purposes only 
having been assigned to it. 
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New York.—John D. Crimmins of the Metropolitan 
Traction Company gave a reporter last week some in- 
formation in regard to the purposes of his company in 
connection with the street lines at present under its con- 
trol and others that will eventually become a part of its 
extensive system. Our canyassers are now at work 
along Tenth avenue,” he said, getting the consents of 
property owners toa change from horse to electric power. 
The Eighth Avenue line will probably be equipped at 
the same time with electric motors and the Sixth 
Avenue line will soon follow. How soon Lexington 
Avenue will be fitted by this most advanced method of 
street traction, the sub-trolley system, will be realized, 
when it is known that workmen are already engaged in 
Lexington avenue, at 105th street, putting inthe electric 
plant to be used at an early date on that avenue from 
105th street on. Of course, the problem of putting elec- 
tric motors on the Broadway cars is an important one, 
but we feel that we have done and are doing the best in 
our power for New York so far as that great thorough- 
fare is concerned, and when our University place line 
on the west and the new Elm street system on the east 
side of Broadway shall have been completed and clectri- 
cally equipped, the Broadway problem will be much 
simplified. At present there’s not room for another 
street car in Broadway without interfering unduly with 
the traffic of the city.” 


— 


TELEPHONE AND TELEGRAPH. 


Decision Against Western Union. 


A decision was rendered by the United States Supreme 
Court last week which holds in effect that the Union 
Pacific Railroad Company had no right to make a lease 
practically giving the Western Union a monopoly of its 
lines for telegraph purposes. It is held that the United 
States has a right to maintain a bill in equity to compel 
the Union Pacific to maintain its own lines of telegraph. 
This obligation is as strong as that which compels it to 
maintain its tracks. The claims of the United States 
for reimbursement for messages charged since 1881 are 
disallowed because of the impossibility of separating 
those which should have been free to the Government 
and those for which the Western Union was entitled to 
charge. The effect of the decision will be to annul the 
contracts between the two companies. It also establishes 
the principle that no telegraph company can, by eon- 
tract with a railroad company operating one of the post 
roads of the United States over which interstate com- 
merce is conducted, acquire an exclusive right to such 
railroads for telegraph purposes. The Union Pacific 
Railroad Company is required to maintain a telegraph 
line as well as to maintain its tracks under the law 
granting it Government aid. 


The Law of Jurisdiction. 


Chief Justice Fuller of the United States Supreme 
Court, in rendering the decision denying the motion to 
dismiss the appeal of the Bell Telephone Company from 
the decision of the Cireuit Court of Appeals, thus dis- 
posed of the question of jurisdiction which was raised 
by the Bell Company : 

“In this country. where there is no kingly preroga- 
tive, but where patents for land or inventions are issued 
by the authority of the Government and by officers 
appointed for that purpose, who may have been imposed 
upon by fraud or deceit, or may have erred in their 
power, or made mistakes in the instrument itself. the 
appropriate remedy is by proceedings by the United 
States against the patentee, We cannot impute to Congress 
the intention of narrowing the appellate jurisdiction of 
this court in a suit brought by the United States asa 
sovereign in respect of alleged miscarriages in the ex- 
ercise of one of its functions as such, deeply concerning 
the public interests, and not falling within the reason of 
the limitations of the aet.” 


Inoreased Facilities. 


The Mason-Maxwell Telephone Manufacturing Com- 
pany, Richmond, Va., makes the following announce- 
ment to the trade : 

“We wish to notify vou that the business of the Mason 
Telephone Company will hereafter be carried on by the 
Mason-Maxwell Telephone Manufacturing Company. 
All the directors of the old company are directors in the 
new, but we have added new blood and more capital, 
which greatly increases our facilities for prompt and 
satisfactory service. We will in the future absolutely 
guarantee all goods sent out by us, and our increased 
output will enable us to give better goods for less money 
than ever before. 

“We trust that our dealings in the future may be as 
pleasant asin the past. and increase to the advantage of 
all concerned.” 


The Pacific Cable. 


Joseph Chamberlain, Secretary of State for the 
Colonies of Great Britain. has agreed to appoint a com- 
mission to arrange the details of the construction of the 
proposed Pacific cable. The imperial Government, 
Australia, and Canada will each appoint two delegates 
upon the commission, which will proceed with its work 
as soon as possible. 


A telephone circuit is to be constructed along the lines 
of the trolley car system in Hartford, Conn., and its 
suburbs, so that the conductors may communicate with 
the power house and the car despatcher in case of acei- 
dent or delay. A telephone wire has been strung on 
the trolley poles, and at every eighth pole there will be 
a switeh for making connections. Each car will carry 
a transmitter. The device is the invention of W. C. 
Fielding of Hartford. 


om 


The line work of the Orange County Telephone Com- 
pany at Middletown, N. Y., is completed. When the 
instruments are received the exchange will be put in 
operation. 


Edward Abner, president of the Occoquan-Wood bridge 
Telephone Company, has announced that his company 
has abandoned the idea of erecting an exchange at 
Alexandria, Va. 


At Newcastle, Pa., the local agent of the Bell Company 
has been instructed to cut the price of telephones down 
$3 Si than any rate the new Citizens’ Company may 
make. 


The Saginaw Valley Mutual Telephone Company has 
been granted a thirty year franchise by the common 
council of Flint, Mich. 


H. I.. Kerr, representing McGhie & Moore, of East 
Liverpool, O., proposes establishing a telephone ex- 
change at Sistersville, W. Va. 


The new exchange of the Northwestern Telephone 
Company at Oshkosh, Wis., with 300 subscribers, will be 
in operation within a short time. 


The Home Telephone Company has been granted a 
franchise at Alexandria, Va., on the condition that after 
eight years iron poles be used. 


The local Bell Company has announced that it will 
put in a phone in every business place and home in the 
city of Niles, Mich., the customer to have the use of the 
instruments free of charge. 


The Commercial Cable Company intends to erect on 
Broad and New streets, adjoining the Stock Exchange, 
New York city, a million-dollar office building to be 21 
stories high. 


The Board of Strect and Water Commissioners of 
Newark, N. J., has passed the franchise of the Newark 
Telephone Company on first reading. 


The police commissioners of Albany, N. Y., bave 
under consideration plans for a police signal system. 


A telephone line is to be built between Belleville aud 
Red Bud, Mo. 


COMMERCIAL PARAGRAPHS. 


Nature smiles through Sunbeams' and “A dollar's 
worth of light for a dollar,” the mottoes of the Sunbeam 
Incandescent Lamp Company, are quite as well known to 
the electrical reading public as the Sunbeam lamp is known 
to the electrical buying public. Those who have spent two 
dollars for one dollar's worth of light, by the purchase of 
poor lamps, have later come to bear witness to the fact that 
neither of the expressions is inappropriately applied. 


The New York & Ohio Company has issued a card to lamp 
users which ie calculated to demonstrate that the expense 
does not end with the lamp itself, and is not the cost of the 
lamp, but the quantity and quality of light that should be 
given first consideration. A good lamp may be cheap at 
one dollar; a poor lainp may be very expensive even jf it 
should cost nothing.” 


The Bishop Gutta-Percha Company, 420-426 East 25th 
strect, New York, has issued a pamphlet devoted toa de- 
scription of its products. 


The second annual grand ball of the employeea of the 
Safety Insulated Wire & Cable Company was held at Murray 
Hill Lyceum, New York City, on the evening of the 2th 
inst., under the direction of W. H. Dykeman, Thomas J. 
Adama, Bernard Martin, Walter E. Holloway, P. A. Galvin, 
Arthur Lennon, Robert E. Lee and N. J. DeLuna. 


Name Plates. 


The value of having the manufacturer's name and ad- 
dress plate affixed to the specialties he supplies has long 
been appreciated, and for some time past there has been 
difficulty in having such plates made. A well known and 
long established engraver and designer, whose artistic 
work is known everywhere, has established a department 
for the exclusive designing and making of these name and 
address plates. His name is August Becker, of 55 Oliver 
street, Boston, and he possesses the most complete facilities 
for that kind of work, his staff of designers and engravers 
being qualified to produce work of the highest merit. 
These name plates are suitable for dynamos, motors, trans- 
formers, switchboards, meters, rheostats, engines, etc., etc., 
ete. Mr. Becker already executes this class of work for 
many of the leading electrical and engine manufacturing 
concerns; and all others requiring anything of the kind, 
should not fail to communicate with him for prices, designs, 
etc. 


A Comprehensive Catalogue. 


The illustrated catalogue just issued by the Metropolitan 
Electric Company, Chicago, is a veritable encyclopedia 
of everything electrical. It is composed of 760 pages, freely 
illustrated, handsomely printed and attractively bound. 
Considerable space is devoted to data, tables and other in- 
formation of value to engineers, station managers and 
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others. The book is well calculated to becomea valuable 
addition to every purchasing agent's library. 


The Graphite Rheostat. 


A novel form of rheostat called the Graphite” has re- 
cently been placed on the market by the Graphite Rheostat 
Company, Chicago. The accompanying cuts illustrate its 
appearance when finished. Although the general form of 
its case is similar to that of the ordinary wire rheostat, its 
construction bears no resemblance. The sliding arm and 
row of contacts are wanting in this rheostat although the 
hand wheel on the face is turned in the same manner. 

Through the sides of the frame pass rods, and upon these 
rods are mounted the small slate slabs. Between the plates 
are iron cylinders, the whole being firmly held together by 
the shorter rods at the sides. These iron cylinders are filled 
with a specially prepared graphite. From the slate plate 
project rods which enter the cylinders. A rack moved by 
a pinion carries the cylinder over these rods. At the base 
of each cylinder is a brass button on the end ofa bolt. 
When the cylinders are carried up so that the rod touches 
the brass button the entire resistance is cut outand there is 
a clear path for the current established. As the cylinders 
reach that point the switch in the corner is tripped and the 
rheostat is cut out of circuit. 

Suppose it is desired to place a resistance in the circuit. 
By turning the hand wheel the rods leave the brass buttons 
at the base and at the same instant the switch is opened, 
throwing the rheostat in circuit; the current will then pass 
in series through the small sections of graphite in the cyl- 
inders. By turning the wheel farther, drawing out the 
rods, the sections are increasad in length and the resistance 
in circuit increased in a proportionate amount. It will be 
seen from this that the amount of resistance is capable of 


Fics. 1, 2.—THE GRAPHITE RHEOSTAT. 


an infinite number of variations. The number of contacts 
on the largest rheostat is small in comparison. This ad- 
vantage will be found of value in the accurate regulation 
of generators, in dimmers, ete. 

The material used in this rheostat is not affected by heat 
or cold, so that there is no danger of a burn out. There 
being no sliding arm and contacts to wear out makes it a 
durable piece of apparatus. The case is of fron and ofa 
form that gives good ventilation. The method of construc- 
tion permits the making of rheostats of any resistance an 
easy matter. Resistance cylinders of a fixed resistance can 
be supplied. 

This form of rheostat can be used with electro-medical 
apparatus and for similar purposes, in the charging of stor- 
age batteries where current of an exact amount and voltage 
is desired, as a motor starting box or a rheostat for the reg- 
ulation of dynamos. Its éonstruction, as will be noted, is 
exceedingly simple. There are no soldered connections: 
no wires to become brittle and break; no contacts to ac- 
cumulate dirt. In Fig. 2 is shown a resistance cylinder ofa 


different form, in which the same method of construction 


is employed, The case and hand wheel are nickel plated. 


The Hatch Storage Battery. 


The Hatch Storage Rattery Company, 421 Chestnut Street, 
Philadelphia, is introducing a new storage battery which 
is claimed to be the “best and cheapest made, and which 
supplies all the requirements of a storage battery for all 
purposes.” The porous diaphragm of the battery is made 
of unglazed earthenware. These pottery diaphragms have 
receptacles on their faces into which the active material is 
filled, while on their reverse sides they are grooved, so as to 
admit of a free circulation of the electrolyte of the cell. 
These diaphragms, loaded with active material, are then 
placed back to back, with the grooves crossed, and thus 
prepared are assembled as an element, to which the 
electrodes are applied. The two outer conducting sheets 
or electrodes are supported in position by rigid backs of 
glass or other suitable material, and the clement thus 
assembled is firmly bound together with flexible rubber 
bands, made expressly for the purpose, thus providing an 
elastic clement to allow for the expansion and contraction 
of the active material during charge and discharge. 

The form of construction adopted in the Hatch Storage 
Battery overcomes, itis claimed, all diMeculties which have 
heretofore beset what is commonly known as the Grid“ 
type of clement, and in a most simple manner, while pro- 
viding a battery which is cheap, light and durable, and at 
the ame time the electrical effleieney is equal, if not 
superior, to the best known Grid” batteries. 


Don’t Copy Their Ads. 


Mr. Charles Austin Bates in the last number of Printer's 
Ink has some interesting remarks on the subject of origi- 
nality inadvertisements. Anadvertisment of the Standard 
Electric Company, which had appeared in certain electrical 
papers, was reprinted with some other good advertisements 
in Printer’s Ink, and there attracted the attention of one 
Forrest Morgan, who immediately went into spasms, 
claiming that the advertisement was borrowed from one 
he wrote some two years ago and was spoiled in the bor- 
rowing. Mr. Bates then comments: ‘‘Mr. Morgan is ex- 
citing himself unduly. The ad. which he wrote begins, 
‘The latter end of the contract is vastly more important 
than the front end.“ The ad. of the Standard Electric Com- 
pany begins, The end of a contract, like the end of a 
wasp, merits respectful consideration.’ Now don't sup- 
pose that either Mr. Morgan or the writer of the other ad. is 
the first or only man who ever thought of that same thing. 
1 suppose that similar expressions have been used in print 
and in writing and talk ten thousand times. It is nonsense 
fora man to claim originality in anything of this kind, or 
to say that somebody else is stealing his ideas. The simi- 
larity between these two ads. is not so very startling. It 
merely shows that two people have thought of the same 
thing in connection with a contract. I know that I have 
seen the idea used a number of times before, and the man 
who originated it has probably been dead some thousands 
of years. This continual howl and disturbance about 
originality is a thing well calculated to fatigue any man of 
experience in the advertising business. Mr. Morgan says 
that he thinks this ad. was borrowed and spoiled in the 
borrowing. Asa matter of fact, if it was borrowed it was 
improved. There's but one end to a contract. There is a 
beginning and an end, and the beginning is not an end. 
There is no such thing asa latter end and a front end of a 
contract. I may be giving this subject more attention than 
it deserves, but this question of originality bobs up every 
once in a while. It is nonsense fora man to try and be 
original. He can't be original no matter how hard he 
works, and so long as he can make use of another man's 
ideas without hurting that other man there is no reason 
under the sun why he shouldn't doso.” The ad. in question 
was not stolen, but was based on a previous advertisement 
reading: ‘‘ Our contract does not obligate the purchaser to 
buy apparatus or supplies exclusively of us for a term of 
years,” etc. 


INCORPORATIONS. 


The Beatrice Electric Company, Beatrice, Neb.—to oper- 
ate street railway; operate electric light, heat and power 
lants, etc. Capital stock, $100,000. Pronote: John N. 
Horback, Paul W. Horback, Victor C. Lantry, John E. 
Smith, Albert S. Maxwell. 


The Iecchburg Electric Light and Power Company, 


` Leechburg, Pa.—to supply light, heat and power by elec- 


tricity to the public. Capital stock, $16,000. Promoters: 
5 D. ae Leechburg; W. W. Staub, E. F. Austin, Pitts- 
urg, Pa 


The Quebec Official Gazette announces the incorpora- 
tion of the Fraserville Electric Power Company. Capital 
stock, $25,000. : 


The American Audible Block Signal Company (incorpo- 
rated in W. Va.), Buffalo, N. Y.—to acquire, etc., patents 
relating to systems of clectric and other signals pertainin 
to railroads, etc.; selling, leasing, ete., same. Capita 
stock, $500 minimum, $5,000,000 maximum. Promoters: 
Cyrus J. Wheelock, C. W. Hammond, John T. McLaughlin, 
Frank S McGraw, John F. Cochrane, Buffalo, N. Y. 


The Fort Wayne Consolidated Railway Company, Fort 
Wayne, Ind.—to operate the electric street railway system 
at Ft. Wayne. Capital stock, $2,000,000. Directors: John 
H. Bass, M 8. Robinson, James M. Barrett, John J. She 
herd, Andrew Squire, Charles Gerke and Samuel L. 
Morris. The State's fee for the incorporation was $2,002. 


The Bedford Electric Light Company, Bedford City, Va. 
—to manufacture electric light and supplies and furnish 
same. Capital stock, $25,000. Promoters: T. D. Berry, 
J. A. Clarke, C. E. Harris, Bedford City. 


The Marysville Gas and Electric Company, Marysville, 
Cal.—to deal in light, power and heat. Capital stock, 
$500,000. Promoters: D. E. Knight, A. C. Bingham, Mary 
A. Knight, Thomas Syversten, Marysville. 


The Albany, Helderberg and Schoharie Electric Railway 
Company, Albany, N. Y.—to build and operate au electric 
railway between Albany and Schoharie village, a distance 
of about thirty miles. Capital stock, $300,000. Directors: 
Jonas II. Brooks, John W. Van Valkenburgh, Robert J. 
McCauley, Albany; J. M. Erwin, New Salem; C. E. Deitz, 
Thomas J. Wood, Berne; Jacob Kelsch, Hiram School- 
craft, Gallupville ; E. Twitebeli, C. C. Kromer, O. A. Sny- 
der, Schoharie; Harrison Finkle, Greenbush, N. Y. ` 


The Felipse Electric Lamp Company, Buffalo, N. Y.—to 
make and sell electric lamps, cte. Capital stock, $100,000. 
Directors: Thomas F. Crean, Brooklyn; H. H. Fulton 
Elmira; W. C. Page. New York: William Crosby, Buffalo; 
William Marison and Andrew Marison, Montelair, N. J i 


The Chemung Gas and Electric Light Company, Elmira 
N. Y —to make and sell gas, electricity, ete. Capital stock, 
$200,000. Directors: C. G. S. Thomas, Arthur S Pinkham. 
Paul C. Safford, Frank McKelvey, John Doyle, George T. 
Carhart, and Albert E. Ettinger, all of New York City. 


The East Riverand Atlantic Ocean Railroad Company 
Brooklyn, N. Y.—to build and operate an electric line con. 
necting the Nassau Electric Railway and the lines of the 
Brooklyn Traction Company's system. Capital stock 
$3,000,000. Incorporators: P. II. Flynn, Silas B. Dutcher, 
J. i Brower, F. C. Cocheu, W. J. Studwell and G. S. Stud: 
well. 


The Johnson-Lundell Electric Company, New York—to 
manufacture and deal in dynamos and clectrical apparatus 
to produce hight in New York City. Capital stock, $500.- 
000. Directors: Edward H. Johnson, Robert Lundell, 


Frank S. Hastings, Harry E. Robinson, Martin J. Qu 
and Edward Beers, of New York City. oa 


The Schenectady Illuminating Company, Schenectadr 
N.Y., has filed a certificate of an extension of its power i, 
furnish light, heat and power in the towns of Rotter. 
dam, Glenville and Niskayuna, in Schenectady County 
The capital is $100,000, and the trustees are John Krues 
Charles A. Leband George W. Jones. 


ba] 

The Skeen Electric Switch and Signal Company. 
St. Louis, Mo.—to manufacture electric switches, ete. Cap 
ital stock, $5,000. Promoters: A. T Gast, Chaa E. Jor 
C. H. Witthofft, Ferdinand Gast, St. Louis. : 


MOONLIGHT SCHEDULE FOR THE UNITED 
STATES. 


(Issued by the Washington Carbon Company.) 
NOVEMBER, 1895. 


i 
DATE. Exrixd. 


DATE. LIGHT. | 

1 3.30 A. M. 1 3230 4. N 

2 No light. | 2 No light. 

8 t | 3 ee 

4 oe 4 ta 

5 5.20 P. M. | 5 7.40 P. 1 

6 5.20 6 8.40 

7 5.20 7 9.0 

8 5.20 8 11.10 

9 5.20 10 12.20 a. M. 
10 5.20 11 1.00 * 
11 5.2 ‘ 12 | 130 “ 
12 5.10 13 250 
13 5.10 14 4.00 
14 5.10 15 5.0 ' 
15 5.10 | 16 6.0 
16 5.10 17 6.00 
17 5.10 18 6.00 
18 5.10 19 6.00 
19 5. 10 20 6.00 
20 5.10 21 6.00 
21 7.30 2 6.10 
22 9.00 23 6.10 
23 10.20 24 6.10 
24 11.00 “ 25 6.10 
25 11.20 26 | 6.10 
26 (SILE) as es eee 
27 12.20 A.M.. 27 6.10 
28 1.20 28 6.10 
29 2.20 29 6.10 
30 3.0 30 6.10 


ELECTRICAL PATENT RECORD. 
LETTERS PATENT ISSUED NOVEMBER 19, 1595. 


ELECTRIC RAILWAYS AND APPLIANCES, 


549,920. Underground Trolley System. Charlie E. Hubba 
Streator, III. Filed May 23, 1895. 

550,057. Closed-Conduit Electric Railway. Herluf A. F. 
Petersen, Milwaukee, Wis. Filed Oct. 29, 1294. 

550,059. Trolley. Francis J. Pribyl, Hazleton, Pa. Filed 
March 9, 1895. 

550,102. Underground-Trolley System. Cornelius J. Ham- 
ilton, Philadelphia, Pa., assignor of one-half to Jame 
Lilley, same place. Filed April 26, 1898. 

550, 132. Electric Appliance for Railways. Herluf A.F. 
Petersen, Milwaukee, Wis. Filed March 19, 1%. 
550,220. Electric Car or Locomotive. Rudolf Eickemeycr. 
Yonkers, N. Y.; Rudolf Eickemeyer, Jr., executor of 
1801 Rudolf Kickemeyer, deceased. Filed April“. 

891. 


ELECTRIC LIGHTS AND APPLIANCES. 


550,215. Electric-Arc Lamp. Edouard Cannevel, Paris 
France. Filed April 20, 1898. Renewed July 2, 1 


DYNAMO ELECTRIC MACHINERY, ETC. 


550,008. Self-Propelling Vehicle, Boat, ete. George 4. 
Washburn, Cleveland, Ohio. Filed March 6, 18 
550,01. Rheostat for Use in Electric Motor Circuits. 
Rudolf Eickemeyer, Yonkers, N. X.: Rudolf Eicke 
meyer, Jr., executor of said Rudolf Eickemeyer, de 

ceased. Filed Jan. 14, 1893. 


TELEPHONE AND TELEGRAPH APPARATUS. 


550,201. Toll-Collecting Telephone Apparatux Geo. K 
Thompson, Malden, assignor to the American R. 
Telephone Company, Boston, Mass. Filed Aug. 2! 
1895. 


BATTERIES. 


519,899. Plate for Storage-Batteries and Process of Makinz 
“4 5 J. Clamer, Philadelphia, Pa. Filed De. 

550,089. Galvanic Battery. Edward S. Boynton, Brook 
lyn, N. Y. Filed Feb. 21, 1895. 

550,167. Electric Battery. Thomas Froggatt, Landon 
England. Filed May 1, 1895. 


MISCELLANEOUS. 


349,906. Automatic Electric Fire Alarm. Harry A. Edge 
comb, Mechanic Falls, Me. Filed Jan. 5, 1894. 

549,919. Electrical Indicator. John W. Howell, Newark 
N. J., assignor to the Edison General Electric Company. 
New York, N. Y. Filed Jan. 2, 1892. 

549,995. Underground Conduit. James F. Cummings De 
troit, Mich., assignor to the Cummings & Engelman 
Conduit Company, same place. Filed March 4, 144. 

550,018. Electrical Steering Gear. Frank L. Dyer ard 
„ H. Dyer, Washington, D. C. Filed Oct 4. 

550,012. Electric Fan. Philip Diehl, Elizabeth, N.J 

Filed May 11, 1891. 

550,096. Fuse- Bex or Cut-Out. Augustus C. Cares, Lake 
Pleasant, Mass. Filed April 13, 189. a 

550,192. Electric Protective Applitnce. Alfred H. Mor- 
loch, Boston, Mass., assignor to the American Fe: 
Telephone Company, same place. Filed Jan. H, 14 

550,205. Electric Time-Signaling Apparatus. JamesT 4 
Todd, Fort Worth, Tex. Filed Feb. 11. 1895. 

550,210. Railway Signaling Apparatus. Benjamin Wyck- 
off, Asbury Park, N. J. Filed March 13, 1995. 

550,229. CycleAlarm. Robert M. McDonald and Alexander 
McDonald. Dalmuir, Scotland; said Alexander Ne 
Donald assignor of one-third to Edwin Pac 
Brooklyn, N. Y. Filed April 6, 1895. 


Vol. „VoL IX. 


NEW YORK, DECEMBER 4. 1895. 


No. 21 


AHA 


Published every Wednesday by the 
ELECTRICITY NEWSPAPER CO. 


B. E. GREENE, PRESIDENT. 
L. J. MONTGOMERY, SECRETARY. 


Publication Office, - - 6 Park Place, New York. 


_ { BURTON E. GREENE. 
EDITORS : f R. H. WILLOUGHBY. 


- - - JOHN L. GANS. 


SUBSCRIPTION RATES: 


Business MANAGER, 


UNITED STATES, - - — -. - - $2.50 
In CLUBS OF FIVE OR More, — - - - — 2.00 
FOREIGN COUNTRIES, - - - - - - 4.50 
SINGLE COPIES, - — — — - - - 10 cents 


ADVERTISING RATES: 


As ELECTRICITY reaches ull classes interested in elec- 
trical work, its value as an advertising medium can be 
readily understood. Rates will be sent on application. 

Changes of advertisements should reach the office not 
later than the Saturday preceding the day of publication. 


Entered at the New York Post Office as second-class mail matter. 


THE TRADE 8UPPLIED BY 
THE AMERICAN NEWS COMPANY. 


nd 


CONTENTS. 
Editorial Notes 2771-272 
Safety of Overhead Circuits. 
Efficiencies of English Lamps. 
Under the Searchlight, - - - - 272 


„What's In It For Me ?’'—Chapter III. 
An Honest Critic. 

American Street Railway Financing. 
G. E. Wants It All. 


Efficiencies of English Incandescent Lamps. 278 
The Standard Telephone Co. - 274-278 
Mr. Barnes's Second Defence. 
The Cole Patents. 
Patents of the National Telephone Co. 

The New York Industrial Building— Where the 
Great Electrical Exhibition of 1896 Will be 
Held, - =- o © = + + 278-282 

The Storage are Discussion by the Mem- 
baric the A.I E., 

Past and Present 1 in the Storage Bat- 
tery Development, * Carl Hering. 

Personal, - > - =- >- + += 284 

The Electrical Potentials, - = æ. s - 284 

General News, - - - - - 284 

Telephone and Telegraph, - = =- =- = 285 

Commercial Paragraphs, — =- =- = 285 

Tesla Motor in the South, - - 2086 

High Potential Insulators, - — — — - 286 

Incorporations, - - - - - - - 286 

Moonlight Schedule. 2286 

Patent Record, - - - — =- + 286 


EDITORIAL NOTES. 


Safety There are a few persons in- 
of terested in some branches of 
Overhead Circuits. the electrical trades who 
may look upon Capt. Wm. Brophy, chief of the 
Boston Wire Department, asan alarmist. His decla- 
ration: I believe the so-called insulating covering 
in use at the present time for high potential circuits 
to be worse than a delusion and snare,” will doubt- 
less provoke criticism in certain quarters. However 
much persons may differ with him, it cannot fairly 
be charged that Capt. Brophy has spoken unadvis- 
edly, or that he has sought to needlessly alarm the 
public as to the dangers of overhead high potential 
circuits. It is simply and plainly his contention 
that if the practices which have obtained in the 
highly successful work of insulating underground 
circuits be applied to overhead construction, a condi- 
tion approximating perfect safety can be attained. 

Capt. Brophy never speaks evasively, neither does 
he make statements having no foundation in fact. 
Every well posted constructing or contracting engi- 
neer, and every central station man of experience, 
knows that there is not in existence a high potential 
overhead circuit which will maintain in all condi- 
tions of weather an insulation resistance of 20 meg- 
ohms per mile per 100 volts. This is one of the 
requirements of the Boston Wire Department for 
underground circuits, and that it is not exacting or 
impossible to be attained is attested by Capt. 
Brophy, who says: There is not an underground 
wire or cable used on high potential circuits in 
Boston the insulation of which does not exceed 
this.“ 

The Safety Insulated Wire and Cable Company, 
which has over 100 miles of cable in Boston streets, 
the Habirshaw and Standard Companies, and the 
National Conduit Manufacturing Company, which has 
supplied all the conduit for the city, ought to feel 
gratified with Capt. Brophy’s testimony to the 
efficiency of their work: The almost perfect insula- 
tion of underground wires and cables has already 
been accomplished, and the question now to be met 
and answered is, can the same grade of insulation be 
secured for overhead circuits?” 

By using so-called insulated wires on high poten- 
tial circuits, distribution companies admit that such 
circuits are dangerous. The ordinary braided insula- 
tion used for this purpose, as every one knows, dete- 
riorates very rapidly with age and in a very short 
time becomes absolutely worthless for the purpose 
for which it was intended. Capt. Brophy but ex- 
presses the opinions long held by many of our ablest 
engineers when he says: It would be better to 
hang out the danger signal at once, by using bare 
copper wires, than to continue the e of this flimsy 


fraud that affords no protection to human life or 
property, but lures innocent people on to injury and 
death.“ The bare trolley wire has inspired a certain 
amount of respect which has been lacking in the 
case of the so-called insulated circuits. 

The conditions which exist to-day are due to pur- 
chasers and the public and not to the manufacturer 
or engineer. The public has demanded cheap light 
and power. To supply it the generating company 
has sought to reduce the plant investment by con- 
structing a cheap distribution system. That as high a, 
if not higher, degree of insulation in overhead as in 
underground circuits can be secured is certainly 
possible, but to accomplish this money must be spent 
for material. Wire manufacturers have long been 
able to produce, and anxious to sell, wires and cables 
of almost any insulation resistance, but most 
purchasers have held that anything will do for over- 
head lines so long as it passes for insulated wire: 

Capt. Brophy’s opinion as to the wisdom of bury- 
ing all high potential circuits is shared by more 
people than it was six or eight years ago, when even 
central station managers protested that their compa- 
nies would be bankrupted by such a requirement, 
To-day experience has taught them better, and the 
tendency is in all the larger cities to bury the wires. 
The captain says: “I believe that all high potential 
circuits should be placed underground, and I be- 
lieve it can be done with ultimate profit to their 
owners.“ ; 

This is the truth in a nutshell. The interests of 
the public and of the lighting and railway compa- 
nies do not clash. Every lighting company which has 
its wires underground has found it a profitable in- 
vestment, and the few railway companies which 
have been compelled to bury their feeder wires, after 
a bitter struggle against it, have become converted, 
and would not go back to entire overhead construc- 
tion if they could. Their service is better, and op- 
erating expenses and repair account are enough less 
to justify the extra investment. 

The question of insulation for either aerial or under- 
ground work is simply one of cost. No reasonable 
man will for an instant suppose that a wire which is 
sold for a few cents per pound above the cost of ingot 
copper will possess or maintain the same qualities 
of insulation to be found in a wire the insulating 
material of which alone costs four or five times as 
much as the copper. So long as purchasers continue 
to demand cheap wire, the wire manufacturers will 
supply it, but safe overhead circuits will never be 
constructed with it. 

Central station men have no just cause to complain 
of Capt. Brophy’s exacting requirements, or strictures, 
whichever they may choose to term them. A distri- 
bution system constructed according to his specifica. 
tions will mean increased initial cost, it is true, but 
the economy, reliability and regularity of subsequent 
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service will repay the outlay with interest. The 
wire manufacturers are quite as ready and willing to 
make a good, high-priced insulation as a cheap and 
poor one. Engineers would feel that their long-con- 


tinued and well-directed efforts to secure the highest 


standard of excellence in all branches of the art have 
been not without fruit if purchasers would rise above 
the considerations of first cost. And finally the 
public, that great and exacting body which most of 
all needs to be considered when it is appealed to 
to supply a return for invested capital, would, if the 
distribution of electric energy were made free from all 
elements of danger, accord to the supplying com- 
panies a more liberal support. 

One of the unfortunate features of the rapid devel- 
opment of the electrical industrv in this country, 
surpassing any other new industry in the history of 
the world, has been the vast sums of money invested 
in merely tentative work. We have now had enough 
of this. Let us have the best. 


N K & 
Efficiencies Some weeks ago we published 
of the results of an elaborate test 


English Lamps. which had been made of the 
leading Continental incandescent lamps, observing 
at the time that the results of this test showed the 
product of the foreign manufacturers to be vastly in- 
ferior to our own.. The test of English lamps, as 
given in another column, certainly confirms the 
statement already made. 


The average candle power of the sixteen 8 C. P. 
Continental lamps used in the first test was but 7.25. 
To develop that illumination an expenditure of 4.77 
watts per c. P. was required. The average of eighteen 
16 c. P. lamps was but 13.04 C. P., requiring an ex- 
penditure of 4.56 watts per c. P. 


In the English test the 8-c. P. lamps show aslightly 
higher candle power but lower efficiency than the 
Continental, the average of the former being 7.81 
C. P. and the latter 4.9 watts per c. P. In the manu- 
facture of 16 c. P. lamps the English makers seem to 
have more nearly approached the American standard 
than do the Continental manufacturers. The aver- 
age candle power of the 16 c. P. lamps used in the 
English test was 14.21; the efficiency 4.27 watts per 
candle. 


Comparing the above mentioned tests with one 
recently made of American lamps by Prof. Thomas 
of the Ohio State University, the superiority of 
the American product in both sustained candle 
power and efficiency becomes apparent. This test 
was made under conditions closely approximating 
everyday central station practice, and showed that 
after a period of 600 hours burning the average can- 
dle power of a group of 16-c. P. lamps was 16.35, 
while the efficiency was 3.83 watts per c. P. 


It would seem that the demand for lamps of high 
economy does not exist in Europe, or if it does exist 
the manufacturers evidently are not able to supply 
it. Competition bas done much in America to im- 
prove the quality of lamps, but to central station 
managers belong much of the credit. They early 
saw the advantages of higher economy than was pos- 
sible to be obtained from the type: of lamps which 
were guaranteed to burn for 1,000 hours or a mul- 
tiple of that number, and at an unknown watt efti- 
ciency. They persistently demanded a lamp that 
would develop a maximum candle power at a mini- 
mum expenditure of energy. The lamps now manu- 
factured come up to this high standard, to which the 
European and Continental makers have not attained, 
if indeed they have attempted to do so. 


———_ 


MR. JAMES HOTSTUFF RHOTEHAMEL, president of 
the Columbia Incandescent Lamp Company, was the 
first purchaser of space for the grand electrical ex- 
hibit to be held in this town next spring, thereby 
earning this free advertisement. The last man to 
sign will not be so well treated. 


ELECTRICITY. 


Under the Searchlight. 


— 


Views and Opinions en Timely Topics. 


l 


“W hat’s In It For Me?” 


— 


CHAPTER III. 


In ELECTRICITY for October 16 appeared a brief 
sermon, under the above title, on the general subject 
of bribery of purchasing agents, the evils of the sys- 
tem, and the various moral questions involved. In 
that sermon it was charged that L. H. McIntyre, 
formerly general manager of the People’s Traction 
Company, Philadelphia, had established corrupt re- 
lations with nearly every concern of which he bought 
supplies and apparatus. Among other concerns men- 
tioned was the Peckham Truck Company, frora which 
company McIntyre confessed having drawn a regular 
retainer while he was the trusted agent of the rail- 
way company, supposed to look out for its best 
interests in all his purchases. It was further stated 
that the subtle intluence of the Peckham Truck Com- 
pany over McIntyre was so powerful as to induce 
him to throw off about 125 trucks of another maker 
after ten months’ use and substitute therefor more 
Peckham trucks, although repairs on the discarded 
trucks had been practically nil while repairs to the 
Peckham trucks had been considerable during the 
same period. ö 

The main question at issue, however, was that of 
bribery, and not one of the merits of the trucks. 

A few days later Mr. Peckham published as an ad- 
vertisement a letter from Mr. Wm. H. Shelmerdine, 


who was a director of the People’s Traction Com- 


pany at the time under discussion, denying the cor- 
rectness of our statements—nol as to bribery, but as to 
repairs on trucks. Mr. Shelmerdine said: 

The situation is exactly the reverse. That is to 
say, the Peckham trucks cost us comparatively nothing, 
while the Brill trucks proved much more expensive in 
maintenance. 

On November 16 we published this letter in full, 
and reiterated our charges, making, however, no ac- 
cusations against Mr. Shelmerdine, who was not in 
position at the time to know anything of the subject 
which he now discusses. In the November 16 article 
we addressed the following to Mr. Peckham : 


Is the charge that trucks made by your company 
happened, in one instance, to be improperly made 
more damaging to your reputation than the charges 
as to your relations with Mr. McIntyre? Is it less 
honorable for you to bear the responsibility of mis- 
takes made by your mechanics than to rest under the 
charge that while L. H. McIntyre was a salaried em- 
ployee of the People’s Traction Co., vested with the 
authority of purchasing all apparatus, he, as con- 
sulting engineer,’’ received large sums of money from 
your company contemporaneously with this purchase 
of trucks from your company ? a 4 

Any reasonable amount of space, say two pages, is 
at your disposal for a letter of this kind, and there 
will be no charge. 


Not having heard from Mr. Peckham, we take it 
that he does not care to explain the relations of his 
company with Mr. McIntyre. 

Every statement made by us in the original article 
was based on actua! fact. Our information was of- 
ficial and authentic. Proof was always at hand. 

In our advertising pages this week will be found 
some interesting letters bearing on the subject, two 


of which are here reproduced : 
THE WILKES-BARRE & WYOMING VALLEY TRACTION Co., 
WILKES-BARRE, Pa., Nov. 16, 1895. 
HENRY C. Moore, Esq., President Trenton Passenger Ry. Co., 
Trenton, X. J. 

Dear Sir: I expect shortly to have occasion to purchase 
some trucks and am considering the Peckham and Brill 
trucks. J presume you are aware of the controversy that 
has been going on regarding repairs of these two types of 
trucks which were used on the People's Passenger Railway 
of Philadelphia, and knowing you were president of the 
road at the time Mr. McIntyre exchanged these trucks for 
the Peckham trucks, I am anxious to learn whether Mr. 
Shelmerdine has stated the facts correctly in his published 
letter as to the relative Working of the Brill vs. Peckham 
trucks, his statements having been disputed tome. I write 
to ask if you enn throw any light on the matter as the affair 
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transpired during your term of office in that company. 
Thanking you in advance, | am yours very truly, 
JOHN GRAHAM, Gen’! Mgr. 
TUE TRENTON PASSENGER RAILWAY Co. ( Consolidated), 
TRETTrOR. N. J., Nov. 21, 1a, 
Mr. JOHN GRAHAM, Pres. and Gen'l Mgr. Wilkes-Barre 4 
Wyoming Valley R. R., Wilkes-Barre, Pa. 

My Dear Sir: I am in receipt of your favor of November 
16th, stating your intention to purchase some additional 
trucks, and that you are undecided whether they shall be 
Peckham or Brill. 

As to the question of repairs on the Brill trucks, I did not 
purchase any repair parte from the Brill Company. nor 
were any repairs made to the trucks other than the adjust- 
ment of brakes caused by the wear of the shoes and the re- 
pair of the pilots, which was caused by the ordinary opera- 
tion of the road. 

As to the Peckham trucks there were several changes 
made in the mechanism of the trucks in order to bold up 
the ends of the cars. 

Hoping this information will anawer your purpose, I am 
yours very truly, ` 

(Signed) _ HENRY C. MOORE, President. 
Further comment is for the present unnecesasry, 
except to refer briefly to a few remarks in the last 
issue of the Street Railway Review : 

When electrical journals stray into the street railway fek 
they frequently make mistakes which are both aeg 
and harmless, so evident are the errors to everybody in the 
railway business. But when a journal comes out in its edi- 
torial columns and publishes statements which are not only 
absolutely false but beara strong flavor of an advertise 


ment in the guise of reading matter it should not pas with 
out denial. 


Then follows a letter from Mr. Shelmerdine which 
is practically the same as the one printed by us œ 
November 16. 

ELECTRICITY never strays. We occupy all fields 
and hold the commanding position. But if mor 
sense is not soon exhibited in the conduct of the 
Street Railway Review the only field that publication 
will occupy will be the journalistic graveyard. If 
the editor of that publication has an occasional lucid 
moment, we recommend him to study the correspond- 
ence printed above, and at the same time give u 
his views on the subject of bribery. Can a purchas 
ing agent who accepts bribes give honest service te 
his employers? 

And if Mr. Peckham has any further “ reply” w 
make, we also urge him to take up the subject in is 
full breadth. Let him tell the public how much his 
company has paid to McIntyre and others, ad 
whether or not he considers a business built up by 
the methods referred to the best kind of a busines? 


& kK x 
An Honest Critic. 


A Southern Journal’s View of Electricity“ s“ Telephese 
Campaign. 
(From the Memphis Herald. ) 

ELEcTRIcITY claims that this company [The Standard 
Telephone Company] has practised fraud in many waya apd 
that its chief capital is the $300,000 filched from gullible 
„promoters.“ Of course there is always the poedbility 
that ELECTRICITY may have been bought up by the Bell 
monopoly to fight a rival. In these days, a good deal el 
financiering is done in newspaper offices as reprehensible 
as that which is carried on in wild-cat telephone companies 
It is not casy at this distance to distinguish the hired libeller 
from the honest journalist. 

In favor of ELECTRICITY it can be said that it has fought 
the Bell monopoly and labored for an independent tele. 
phone service. Another thing may be said for Eure 
TRICITY: if that paper is a hired beller, it the most 
skilful and consummate counterfeiter on the globe. Every 
line and between the lines bear the mark of honesty and 
courageous sincerity. 

We thank our contemporary for the expression d 
an honest opinion. 

ELECTRICITY is laboring to promote the growth of 
a stable, conservative electrical industry in al 
branches. America has been cursed with the exact 
opposite of this since the formation of the Edisa 
Electric Light Company in 1879. We want to Se 
solid independent telephone business. The only way 
to secure such an addition to the industry is to drive 
out the paper concerns, the frauds and shams. Ad 
nothing could go further to prolong the monopoly d 
the Bell Company than the continued existence d 
such concerns as the Standard Company, destroying 
the confidence of investors and inspiring a feeling d 
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hostility in all municipalities against all independent 
telephone projects. 

We commend to the editor of the Memphis Herald 
a careful perusal of Mr. Thurlow Weed Barnes’s ‘‘de- 


fenee.’’ 

Nothing in the way of outside criticism could go 
so far to convince the public that the concern has no 
basis on which to begin business or to ask for local 


franchises. 
% N N 


American Street Rall way Flaancing. 


A Fereign View. 


The London Electrician for November 15, in an ed- 
itorial review of Mr. E. E. Higgins's Street Rail- 
way Investments, says: 


It is decidedly interesting to learn exactly whence 
came all the money necessary for power-houses. 
car-barna, welded- tracks, rad ial-trucks, 
e vestibule- cars, and 25 H. P. “T.-H. M. P. 
aingle- reduction motors, not to mention trolley 
and wires, feeders and copper earth- returns. 

p. 28 of Mr. Higgins's excellent compilation we 
have it all in plain English: 


„In facing the problem of adopting electricity as a 
motive power the managers of horse-railway properties, 
both in this and in other classes, soon learned that it 
was necessary to provide nearly enough money to en- 
tirely rebuil id re-equip their roads de novo. The 
actual selling valae of their tangible assets shrank to 
insignificant proportions. Electric motors were too 
heavy for the old cars, and the latter had no selling 
value; the introduction of heavy electric cars made it 
necessary to reconstruct the road-bed and to sell the old 
rails at scrap prices; the old barns and car houses were 
usually sacrificed; and fortunate was the manager who 
could obtain for his horses even one-third of their orig- 
inal cost. Nevertheless, the old security holders had to 
be provided for, and naturally enough, the new invest- 
ment was added tothe old, and the capital liabilities 
were made to represent what was really the cost 
of building duplicate roads plus the cost of exten- 
sions. If this had been all; if new securities could have 
been sold at par; if the prices for apparatus and con- 
struction work had been on an entirely cash basis; and 
if the promoters had not generally required large 
profits, the percentage returns on the new capitaliza- 
tion, even with the duplication of investment account 
above described. would probably have been in nearly 
every case increased, particularly in the larger places. 
Unfortunately, however, there were many cases where 
these exceptionally favorable conditions did not obtain. 
The most common form of financing these enterprises 
was to issue mortgage bonds having a par value some- 
what greater than the valuation placed upon the old 
properties, plus the estimated requirements for making 
extensions and equipping by electricity. Stock was 
then issued, frequently for about the same par value as 
the bonds, although the proportions varied according to 
the fancy of the promoters. The theory of the latter 
was that the sale of the bonds at a moderate discount 
would provide all the necessary money for the entire 
work, and that the net income would largely exceed the 
fixed charges, so that substantial dividends could be 
earned on the stock.” : 


Well, we are very desirous of seeing electric trac- 
tion develop in this country, but not on these terms 
nor anything like them. Perhaps we in England 
have reason to be thankful that, owing to the munici- 
pal purchase clause, financial hocus-pocus of this 
order is out of the question, and that owing to the 
small mileage of our existing tramways, the larger 
portion of our in futuro electric tramways will not be 
converted horse lines, but entirely new ones. 


& & & 
G. E. Wants All. 


More Trouble at Winona. 


(From the Minneapolis Journal.) 


Winona, Minn., Nov. 21.—The receivership of the Winona 
General Electric Company is likely to terminate in a fore- 
closure sale. During the summer and fall, the bondholders 
had reached an agreement to reorganize the company, and 
thé United States Court, which meets here next month, was 
to have been asked to approve this plan. Now,however, the 
Northwest General Electric Co. has filed claims aggre- 
gating £41,000, which they insist take precedence of the 


bondholders’ claims. This is denied by the bondholders, ` 


and a foreclosure sale will be had to determine the priority 
of claims. The company went into the hands of a receiver 
last February; and its bonded indebtedness is $270,000. 


In ELECTRICITY for July 17 and 24 there was 
printed a complete history of the Northwest General 
Electric Company’s operations at Winona. 

The deal comprehended a consolidation of lighting 
and railway interests. The thorough analysis of all 
official schedules of property, etc., made by us 
showed that the Winona General Electric Company 


was launched with an investment account as fol- 
lows: 
Winona City Railway Company.......... $193,808.80 


New Improvement? q 60,090.00 
Paid for Light Company . 35, 000.00 
$288,803.80 


Upon this foundation of two worthless compa- 
nies, under the consolidation, $500,000 of stock was 
issued and $400,000 of bonds planned to be sold in 
Boston. Only $270,000 of bonds were actually is- 
sued, however. 

The property of the lighting company inventoried 
about $35,000 at first cost. Agents of the North- 
west General Electric appraised it at $25,000, but the 
owner wanted $35.000. Mr. Byllesby said: Ten 

housand dollars is only a small matter anyway in a 
scheme of this kind; pay them what they want.” 
The $35,000 was paid. Furthermore the property 
had actually been offered to. the Northwest General 
Electric Company, only a few months earlier, for 
$25,000, as is shown by the following : 

[cop. ! 
WINONA ELECTRIC LIGHT COMPANY. 
T. T. Hayden, J. H. Jenkins, 
R. T. Doud, C. L. Bonner. 
Winona, Minn., April 26, 1890. 
W. G. De Celle, Esq. 

Dear Sir: Mr. Hayden has just handed me your letter of 
the 22d, with the request that I answer it. 

I do not know of anything further to say than was con- 
tained in my letter to Mr. Bonner a short time since, and 
the contents of which you are probably familiar. 

The plant as it now stands cost us a little over $25,000, 
and we are willing now to sell it at that figure. Our con- 
tract with the city expires about April 1, 1891. The busi- 
ners as it now stands is worth $1,500 or more per annum. 
Referring tothe terms of paymentin case a trade should 
be made, it seems to me that aa the proposition is on a cash 
basis, if you want anything different you are the parties 
to name it. Yours very truly, 

J. H. JENKINS. 

P. S.—The Van Depoele plant cost $17,000; the Edison 
plant cost $8,000. i 

It is somewhat difficult to see how the General 
Electric Company expects to get its claim in ahead of 
all the bonds, as $100,000 of the issue is held in 
trust to retire an equal amount of bonds of the 
original Winona City Railway Company, now held 
by the United Electric Securities Company and 
issued previous to the purchase of the property by 
the Northwest General Electric Company. 

At any rate, a foreclosure sale will be a good way to 
determine the actual value of the property on which 
Messrs. Byllesby and Coffin planned to issue $900,- 
000 of securities. 


EFFICIENCIES OF ENGLISH INCANDES- 
CENT LAMPS. 


The London Electrical Reriew recently published 
the results obtained from efficiency tests of some of 
the leading English incandescent lamps. Of these 
tests our contemporary says: The lamps were 
bought over the counter in the ordinary way with- 
out anything being said as to the object of the pur- 
chase. Six lamps of 8 c. P. and six of 16 C. P., 
all intended for use on a 100-volt circuit, were sub- 
jected to a trial at this pressure which lasted 600 
hours. The necessary measurements from which the 
efficiency was determined were made by suitable 
instruments, whose accuracy was periodically 
checked against standards. From weekly observa- 
tions the varying efficiencies were obtained, and 
from the figures for commencement, at the end of 
350 hours, and for 600 hours, as given by a contem- 
porary, we have plotted the curves which accompany 
this article. Three sets of curves are given for each 
size of lamp; these show respectively the watts 
actually taken, the actual candle-power of the lamp 
throughout the period of experiment, and the watts 
per cand le-power. 

We have deduced the means for each diagram. and 
the curve marked ‘mean’ will be found to exhibit a 
peculiarity, in that it is in all cases very nearly a 
straight line. Taken the 16 c. P. lamps, the Sun- 
beam requires the highest power, the old Edison- 


Swan coming next. Below the mean fall the new 
Edison-Swan and the Robertson; but these change 
their relative positions as time goes on. Coming to 
candle-power, it may be noted that both old and new 
Edison-Swan and Robertson show higher C. Ps. than 
the mean, the new Edison-Swan having a curious 
bend in the curve (1) as it first rises and then falls. 
The Sunbeam curve falls markedly with duration of 
test. Taking what is, perhaps, the most useful of 
the three diagrams, that of watts perc. P., we find 
the order of merit quite distinctly indicated, and 
where the Robertson lamp loses ground in virtue of 
its lower average C. P., it here gains owing to the 
small watts per C. P. It is somewhat curious that 
none of these latter curves intersect or cross one 
another. 

„That 8c. P. lamps are intrinsically different in 
their characteristics from those of higher c. P. is 
made clear by an inspection of the corresponding 
three diagrams for the smaller size. Not only is the 
relative order changed, but curves before nearly 
straight are here bent, and those before passing 
twice through one value of c. P. are now found doing 
80 only once. The curves practically speak for 
themselves, and may be taken as relatively correct. 

„One important fact can be deduced from these 
results, and it is worth while to call attention to it. 
The term ‘lamp’ is nowadays generally held to 
mean one of 8 c. P., and it is the custom to express 
central station loads in terms of the equivalent 
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number of such lamps on their circuits. For this 
purpose a ‘lamp’ means a power of 35 watts. From 
the mean of the averages of the English lamps tested, 
it appears that 38 watts per 8 c. P. lamp is about the 
proper figure, so that the statistical ‘lamp?’ is, if 
anything, more economical and not less so than its 
practical variety. On this basis 28 lamps are equal 
to one kilowatt, and for approximate calculations 
the indicated horse-power of the engines in a central 
station may be taken as twice the maximum total 
kilowatt output. The general results of the lamp 
teste cited show that a 16 c. P. lamp consumes 
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power at the rate of 60 watts, and gives an average 
of 14.21 c. P. at an expenditure of 4.27 watts per 
C. P., while the 8 C. P. requires 38 watts and gives 
an average of 7.81 c. P. at an expenditure of 4.9 
watts perc. P. These efficiencies are considerably 
below the figures usually given, but there are no 
good grounds for doubting their correctness. 
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MR. BARNES’S SECOND DEFENCE. 


Nothing but a Straw Foundation—String Telephones 
to the Front—The Patents Disclosed. 

In the second defence made public by Mr. 
Thurlow Weed Barnes, president of the Standard 
Telephone Company, appears the following sen- 
tence : 

“I am willing to be regarded as a countryman 
for sending any answer to your former letter.“ 

This would be a strange confession for a man at the 
head of any stable enterprise to make; coming from 
the president of a company like the Standard Tele- 
phone Company, its humor appeals to everyone. Mr. 
Barnes has indeed exhibited the ingenuousness of 
acountryman from wayback. If his company had 
anything to sell, it would have been business sense to 
have that fact printed just as many times as possi- 
ble. Having nothing to sell, it was the essence of 
greenness for him to expose the emptiness of his 
enterprise as he has done. 

ELECTRICITY expresses obligations to Mr. Barnes 
for his remarks, and to the Electrical Review for 
bringing them out. 

In his second letter Mr. Barnes has removed the 
veil of secrecy, and any intelligent man can now 
judge for himself what his company has to offer. He 
has given everything away, and any further attempt 
at secrecy or mystery is useless. 

ELECTRICITY has been in possession of all the facts 
for many weeks, but it was deemed good judgment 
before presenting them to await an official avowal. 
Mr. Barnes has furnished this in general statements, 
and ELECTRICITY is able to furnish the details. 

Before proceeding to analyze the foundation upon 
which the Standard Telephone Company built, we 
wish to remind Mr. Thurlow Weed Barnes that the 
application, in public controversy, of such terms as 
„ clout ” and sneak to business rivals is scarcely 
in accord with the code of newspaper ethics with 
which he was supposed to be familiar. 

However, as before stated, Mr. Barnes has unwit- 
tingly exposed the basis on which the various 
companies have been incorporated with an aggregate 
capital of $300,000,000. It has been known all 
along that the parent company had no property ex- 
cept patents. It is for the rights under these 
patents that they have already taken in over $300,- 
000 from State companies, giving to each subscriber 
for $1,000 in the State company $25,000 to $50,000 
stock in the parent company as a bonus. 

Mr. Barnes first refers to the Cole patents as fol- 


lows : 

Now for the next remark, as to what patents we have 
under which it is thought that dividends can be earned. No 
doubt you have seen the sneak circulars of the irresponsi- 
ble Maxwell,” who flooded the country with them, offer- 
ing lO reward“ to any one who would“ furnish a com- 
plete list of the Standard patents.” Suppose we now sim- 
ply said patents granted originally to W. R. Cole, ot Michi- 
gan. Don't you think they possess enough value to war- 
rant agreeable anticipations? If you do not, we differ in 
opinion. But in any event, pray spare yourself on this 
point, for the Cole patents are not the only patents con- 
trolled by the Standard, a ‘complete list” of which was 
not furnished, even under the inducement of a reward 


of $10! 
These Cole patents have already been referred to 


by us. They are owned jointly by the inventor, 
Mr. George W. Moore (counsel for the Standard 
Telephone Company), and by the latter company. 
For the information of our readers we publish the 
full text of these patents: 


WILLIAM R. COLE, OF DETROIT, MICH., ASSIGNOR 
TO HIMSELF AND FRANK G. SMITH AND GEO. W. 
MOORE, TRUSTEES, OF SAME PLACE. 


MICROPHONE-TRANSMITTER. 


Specification forming part of Letters Patent No. 352,806, 
dated November 16, 1886. 


Application filed May 27, 1886. Serial No. 203,387. (No 
model.) 


To all whom it may concern: l 
Be it known that I, William R. Cole, of Detroit, in the 


ELECTRICITY. 


County of Wayne and State of Michigan, have invented 
new and useful improvements in Microphone-Transmit- 
ters; and I do hereby declare thatthe following is a full, 
clear and exact description thereof, reference being had to 
the accompanying drawing, which forms a part of this 
specification. 

This invention relates to certain new and useful im- 
provements in the construction and operation of micro- 
phone transmitters that will be very sensitive to the 
human voice, while it will not be materially affected by 
outside influences or by jars and concussions, and at the 
same time be simple in construction and adjustment. 

In the drawing, wherein iny invention is shown in sec- 
tional elevation, A represents a wooden base having a 
central orifice through which the sound-waves pass to 
cause vibration of the diaphragm B, which is secured to a 
rubber ring, B, in the usual way. 

C is a flexible bar, preferably of metal, with an electrode, 
D, secured at each end thereof. 

E is a metallic contact point secured to the center of the 
bar and resting upon the center of the diaphragm. 

F F are electrodes, one being fastened to the end of each 
of the adjusting screws G G, which are supported by 
brackets H H, which are secured tothe rear face of the 
base A. : l 

I I are sinall guide-plates to support the bar C. This bar 
C is placed parallel with the diaphragm, and preferably in 
a horizontal position. f 

The operation of this device is as follows: When the dia- 
phragm is caused to vibrate, a pressure is brought to bear 
against the bar C (which is slightly curved toward the dia- 
phragm) through the metallic contact-point, the vibration 
of the diaphragm to spring, straighten, or curve, thus 
bringing different pressures to bear upon the electrodes at 


Fig. 2 2 
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having an electrode at both ends thereof, one or mate ad- 
justable electrodes carried by adjusting screws and ay. 
ranged in contact with the electrodes on said bar, substan. 
tially as and forthe purposes specified. 

3. In combination with a diaphragm, spring-bar and 
electrodes at each end of said bar, as described, guide posts 
or plates supporting such spring-bar, substantially as se 
forth. 

4. A microphone transmitter consisting of the following 
elements: a base, a diaphragm, a curved spring-bar cep. 
trally in contact with such diaphragm and carrying elec. 
trodes at both ends of such bar, and one or more adjustable 
electrodes, the parts being constructed, supported, and ar- 
ranged with relation to each other substantially as and for 
the purposes described. 


— — ~ 


i W. R. COLE. 
Witnesses : 


H. S. SPRAGUE. 
CHas. THURMAN. 


WILLIAM R. COLE, OF DETROIT, MICH., ASSIGNOR 
TO WM. R. COLE, FRANK G. SMITH, AND GEO. V. 
MOORE, TRUSTEES, OF SAME PLACE. 


TELEPHONE. 


Specification forming part of Letters Patent No. 3275, 
dated November 16, 1886. 


Application filed May 27, 1886. Serial No. 3889. No 
model.) ' 


To all whom it may concern: 
Be it known that I, William R. Cole, of Detroit, in the 
county of Wayne and State of Michigan, have invented nex 


Pig 


the ends of the bar, such varying pressures being caused 
by the varying strength of the sound-waves and their influ- 
ence upon the vibrations of the diaphragm. The electrodes 
F F are made adjustable by the set-screws, in order to 
secure the required adjustment. 


It is not absolutely necessary to have an electrode and 
adjusting-screw at each end of the spring-bar, as one 
electrode and screw at either end of the bar, with the oppo- 
site end resting against a post, will answer very well; but 
it is preferable to have the two, as described, as the current 
in passing through is varied much more. The contact 
point E is simply to prevent the spring-bar froin resting to 
too great an extent upon the diaphragm. The current 
passes in through the bracket or post H at one end, and 
through the electrodes and out at the opposite end. 


While the spring-bar is preferably made of metal, other 
suitable materials may be employed—such us whalebone, 
for instance -having a fine wire connected to it and con- 
necting the electrodes D D. The guide posts or supports 
I I may be dispensed with, and the spring-bar may be sup- 
ported by notches in the electrodes F F, in which ease the 
ends of the bar should slightly project through the 
electrodes D D, to forin a bearing to rest in the notches. 

What I claim as my invention is— 


1. In combination with a diaphragm, a horizontal curved 
spring-bar with an clectrode at one end, such bar lying in 
a plane substantially parallel with the rear face of the dia- 


phragm and with its center in contact with said diaphragm, 
substantially as described. 


2. In combination with a diaphragm and spring-bar 


ay 


L 


and useful improvements in Telephones; and I do hereby 
declare that the following is a full, clear, and exact den 
tion thereof, reference being had to the accompanying 
drawings, which form a part of this specification. 

This invention relates to certain new and. use ful improve 
ments in receiving telephones; and the invention consists 
in the peculiar construction and arrangement of the perts 
by means of which a very sensitive and efficient instru- 
ment is produced, more so than those now known atd 
used. In most of the instruments for this purpose only one 
pole of the permanent magnet is used, and consequently 
with a great loss. In cases where the two poles are or hav 
been used, they are or have been bridged or connected to 
gether with the’ electro-magnet, thereby causing 8 partal 
loss of the effect of the magnetism upon the diaphnem. 

In the accompanying drawings, wherein my invention 
shown in vertical elevation, A represents the diaphrag™. 
which may be supported in any suitable and koos? 
manner. 

B is a permanent magnet. 

C is an eleetro- magnet or helix. 

D is an adjusting-screw working within a slot, E in the 
perinanent magnet. d 
It will be observed that in my construction one pole. 
the electro-magnet is made fast to one pole of the perm 
nent magnet, thus making it continuous to the other pot 
of the clectro-magnet. This pole is placed a short distaxt 
from the free end of the permanent magnet and made +t 
justable, so that if the permanent magnet is too Stro $ 
enn be moved farther away, so that the und ulations of th 

current will produce the best effect upon the diaphrag™- 
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The free end of the permanent magnet B is brought al- 
most to a point, as shown, so as to concentrate all the force 
thereof to the center of the diaphragm. I find by experi- 
ence that this, together with the electro-magnet placed as 
described, has a very powerful effect upon the diaphragm, 
which enables me to use a stiffer diaphragm than is ordi- 
narily employed and with a better effect. 

I am aware that it has been proposed to attach an electro- 
magnet to one pole of a permanent magnet, and provide 
means for moving said electro-magnet with the arm or pole 
of the permanent magnet to which it is attached to or from 
the diaphragm, and hence do not claim such construction. 
I deem it important that the electro-magnet be adjustable 
on the pole of the permanent magnet to which it is at- 
tached, for the purposes hereinbefore set forth. 

What I claim as my invention is— 

1. In a receiving-telephone, a permanent magnet having 
one of its poles free and arranged at right angles to the 
diaphragm of said telephone and the other pole attached to 
one of the poles of an electro-magnet, arranged with its 
axis parallel with said diaphragm, substantially as de- 
scribed. 

2. A receiving-telephone consisting of the combination 
of the following elements: a diaphragm and a permanent 
magnet having one of its poles free and its opposite pole 
adjustably secured to one of the poles of an electro-magnet, 
as and for the purposes specified. 

3. The combination, with the diaphragm A, of the per- 


manent magnet B, having one of its poles free and arranged 
at right angles to said diaphragm, and the electro-magnet 
C, attached to the other pole of said permanent magnet, ar- 
ranged with its axis parallel with the said diaphragm and 
adjustable to and from the same on its pole of the perma- 
nent magnet, substantially as and for the purpose specified. 


WILLIAM R. COLE. 
Witnesses : 


H. S. SPRAGUE, 
CHAS. THURMAN. 


— 


WILLIAM R. COLE, OF DETROIT, MICH., ASSIGNOR 
TO HIMSELF, FRANK G. SMITH AND GEORGE W. 
MOORE, TRUSTEES, ALL OF SAME PLACE. 


TELEPHONE-TRANSMITTER. 


Specification forming part of Letters Patent No. 351, 50, 
dated October 19, 1856. 


Application filed March 3, 185. Serial No. 157,689. 
model.) 
To all whom it may concern 

Be it known that I, William R. Cole, of Detroit, County 
of Wayne and State of Michigan, have invented a new and 
useful improvement in Microphone-Transmitters; and I do 
declare that the following is a full, clear and exact descrip- 
tion thereof, reference being had to the accompanying 
drawings, which form a part of this specification. 

The nature of this invention relates to certain new and 
useful improvements in telephone-transmitters, the object 
of which is to give a strong undulatory current without 
any break in the connection, so thatthe articulation may 
be clear and distinct, and to obviate the frying and metallic 
sounds produced in transmitters where the connection is 
not absolutely maintained. 

Fig. 1 is a longitudinal section on line x r of Fig. 2, show- 
ing the various parts. Fig.2is a perspective view of the 
same. 

In the accompanying drawings, which form a part of 
this specification, A represents a metal diaphragm; B a 
rubber ring upon which the diaphragm rests. 

C isa wooden base on which the rubber ring is held. 

Dis a mouthpiece. 

ee are clamps for holding the diaphragm in its place. 


(No 


F is a polarized magnet hung on trunnions g, which trun- 
nions are pivoted between lugs of yoke h, which bridges 
over the diaphragm and is securely fastened to the base C, 


leaving a space, so that it does notinterfere with the vibre- 
tions of the diaphragm. 

I is a platina point secured to the center of the diaphragm. 

J is a carbon button. 

K is a brass or other unmagnetizable metal screw that 
forms a socket for holding the carbon button, and is also 
used for adjusting the same. 

L is an adjusting screw of unmagnetizable metal, to pre- 
vent the magnet from tipping forward and engaging the 
diaphragm. 

In operation the carbon button is adjusted to allow the 
magnet to attract toward the center of the diaphragm une 
til the required amount of pressure is brought to bear upon 
the platinum point. The small screw L is then adjusted so 
as not to interfere with the vibrations, but so as to prevent 
the magnet from changing its position under heavy vibra- 
tions. The carbon button never leaves the platinum point, 
thus preventing oxidization, and the articulations are clear 
and distinct. The vibrations of the diaphragm upon the 
carbon button increase or decrease the attraction of the 
magnet at either end, thus varying the undulatory currents 
as required. 

What I claim as my invention is— 

1. In a telephone-transmitter, the combination, with 
the diaphragm, a yoke bridging the same, trunnions 
pivotally supported by said yoke, and a permanent magnet 
supported by said trunnions, of acarbon, and screws for 
adjusting the pressure of the carbon upon the diaphragm, 
substantially as described. 

2. In a telphone-transmitter, the combination, with the 
ring C, rubber ring B, diaphragm A on said ring B, and 
clainpe holding said ring and diaphragm to the ring C, of 
the yoke bridging said diaphragm and provided with lugs 
h, trunnions g, journaled in said lugs, magnet F, supported 
by said trunnions, carbon J, and adjusting-screws K I., all 
substantially as and forthe purposes specified. 

WILLIAM R. COLE. 
Witnesses: 
H. R. RANKIN. 
M. MCNAMARA. 


Discussing these patents in the order of their 
dates, we find that No. 351,250, of October 19, 1886, is 
open to criticism on the following grounds. In the 
first place the friction of the polarized magnet in its 
trunnions must of necessity militate greatly against 
the efticiency of the apparatus, tending to dampen 
down the vibrations of the diaphragm. Second, the 
inertia of the polarized magnet would necessarily be 
so great as to render it impossible for it to respond to 
even the vibrations of the fundamental tones, and 
still more impossible for it to respond to the har- 
monics. Third, so far as the magnetic attraction of 
the magnet F for the diaphragm A has any effect, it 


would be to tie the former to the latter so as to com- 
pel the one—a body of high inertia with one natural 
period of vibration—to vibrate in unison with 
a spring diaphragm whose inertia is negligible, 
having practically an infinite number of natural 
periods. The two are inconsistent, and the result 
must be that with such a transmitter the articulation 
would be indistinct and the reproduction of the 
timbre or quality of the tone faulty. Telephone men 
would, from a glance at the drawings, pronounce the 
instrument faulty and far inferior to other existing 
types. Nor is the construction such as to evade 
existing patents. It is clearly an infringement of 
the Berliner patent; but throwing that aside, it was 
up to the expiration of the fundamental Bell pat- 
ents an infringement of those also. It could not 
therefore have been used up to that time, and if the 
Berliner patent were out of the way would not be 
used now, simply because it isa very inferior in- 
strument. 

Patent No. 352,735, of November 16, 1886, is for a 
receiving telephone. This, like the former, could not 
be used until the expiry of the Bell patents, because 
it was an infringement, and would not be used now 
simply because it would not work. 


The principle upon which it is constructed is such 
as to preclude the possibility of efficient working. 
The assumptions of the inventor are in the first place 
erroneous. The polar surface on the free end of the 
magnet will not be at itsextremity, as assumed, but 
directly opposite the free end of the electromagnet. 
There will, it is true, be a shunt magnetic circuit 
from the point of the permanent magnet through 
the air gap to the diaphragm, and thence through the 
long air gap to the base of the electromagnet, but the 
reluctance of this shunt circuit would be so enor- 
mously greater than that of the other circuit that the 
merest fraction of the total number of lines of force 
would take this path. It is these lines of force only 
that would affect the diaphragm, and consequently 
even if the variation in current were a maximum its 
effect on the diaphragm would be but a fraction of 
that produced in the ordinary Bell receiver, which 
is now public property. 

Further, the exciting coil ison the wrong end of 
the magnet for best results. For effective action the 
polar surface next the diaphragm must be capable of 
responding instantly to the slightest changes of mag- 
netizing force. For this purpose it should be of the 
softest iron and be surrounded by the magnetizing 
coil. The effect of placing the soft iron core and coil 
at the further end of the permanent magnet, as is 
done by Mr. Cole, is to render the changes at the 
other end sluggish and blurred and to antagonize the 
first principles of telephonic art. It will be seen 
that a worse designed receiver than this one could 
scarcely be conceived, since all of the magnetic laws 
are set at defiance. 


Patent No. 352,806, of November 16, 1886, is for a 
microphone transmitter. It will be seen that in this 
the inventor endeavors to convert the to-and-fro mo- 
tion of the diaphragm into motion at right angles to 
this by means of the toggle joint. It is evident, 
however, that the amplitude of the motion of the 
electrodes F will be but a very small fraction of that 
of the diaphragm vibrations. There is therefore a 
distinct loss instead of a gain by this arrangement. 
Further than this, the spring bar C, not being a 
diaphragm supported at all points around its periph- 
ery, will naturally respond to only one frequency 
of vibration, viz., its natural period—all other vibra- 
tions must be forced and will therefore tend to 
dampen down the waves. The patent does not men- 
tion that any of the electrodes are of carbon. Of 
course if they are of metal] this would in itself cone 
stitute a fatal defect, but whatever the material this 
patent, like the two previous ones, could not have 
been used prior to the expiration of the Bell patents, 
If the Berliner patent is sustained it cannot be used 
now, but if the Berliner patent be declared invalid 
it will not be used because it is far inferior to other 
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instruments well known to the public and opento 
their use. 

It will also be observed that all of the patents are 
exceedingly limited, covering details only, and these 
details, as pointed out, are of no practical value 
whatever. 


If advertised in the telephone world for one month 
and sold at public auction, the Cole patents would 
not bring $5 a piece. 

We quote again from Mr. Barnes: 

Finally, will I name the sub-companies controlled by the 
Standard? Why should I, simply because you ask that I 
should do so? I fail to see by what right you, or any 
other editor, put forth questions of this sort, and failing 
to get what is regarded by you as a satisfactory reply, 
straightway seek to assume that you have not been 
treated with due consideration. Suppose I should answer: 
The Standard controls the “McDonough” and the 
National. That would not necessarily tell the whole 
story. 

Indeed this would not tell the whole story. In 
our issue for November 27, ELECTRICITY stated the 
facts as regards the McDonough Company and the 
MoDonougli patents: 

The Standard Company does not own the Mce- 
Donough patents. It owns the controlling interest 
in the McDonough Company. The McDonough 
Company does not own the McDonough patents. It 
has a license under those patents for five States only. 
The Strowger Company of Chicago owns several State 
licenses also, and has already sold the territory of 
Philadelphia and New York City. It will cost any 
company more in litigation to decide who does own 
the McDonough rights in various localities than the 
patents are worth. Mr. Barnes knows this. So does 
Mr. J. Wesley Allison. 

Well posted telephone men must have smiled when 
they read Mr. Barnes’s official claim to ownership in 
the National Telephone Company of New Jersey. 

Mr. R. L. Lawrence, Esq., receiver of the Consoli- 
dated Telephone Company, sold the patent assets of 
this company to various individuals who afterwards 
organized the National Company. The patents 
owned by the latter company are illustrated below, 
with brief descriptions giving the inventors’ claims. 
Copies of all the patents have been in our 
possession for several weeks. Nothing could go 
further to prove Mr. Barnes a countryman than his 
mention of these patents. 


PATENTS OF THE NATIONAL TELEPHONE COM- 
PANY OF NEW JERSEY. 

No. 207,436—SCHUYLER S. PARSONS, FRANCIS 
R. SHAW, AND GEORGE N. DANIELS, OF CHATHAM 
CENTER, O. 

Improvement in Mechanical-Telephones. 
Dated August 27, 1878. 
This invention relates to improvements in acoustic tele- 
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No. 207,436—MECHANICAL TELEPHONE. 
phones, so that in place of the usual muffled tone a clear 


sounding of the diaphragm is obtained, and the confused 
ringing tone in common telephones done away with; and 


ELECTRICITY. 


the invention consists of a diaphragm of cloth or other tex- 
tile fabric that is inounted in an open wooden case. The 
transmitting-wire branches out into a number of smaller 
wires that are jointed to the main wire and attached to the 
diaphragm. The main wire is hung to insulators, which 
are made of sheepskin that is placed in a frame with a cen- 
tral opening, the frame and sheepskin being slitted, and 
the latter re-enforced at the slit. 


No. 266,056—GEORGE F. SHAVER, OF ERIE, PA. 
Mechanical-Telephone Exchange. 
Dated October 17, 1882. 

So far as I am aware, a system of mechanical telephone 
lines with a central station has heretofore not been estab- 
lished, and for this reason the use of such telephones has 
been very limited. It is well known that mechanical tele- 
phones are very efficient as sound-conveyers; but as their 
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266,056 — MECHANICAL TELEPHONE 
CHANGE. 


use has been limited to a single wire or line they have not 
gone into as general use as they would have done had they 
been considered as capable of operation in a general system 
With a central station as are electric telephones. The 
means which are essential in order to establish a system of 
mechanical telephone wires with a central station are nat- 
urally as follows: means for hanging the wire so as toturn 
abrupt angles without affecting the conduction of sound, 
so that all the lines ean be carried to a common point or 
station, and so that any one of these converging lines may 
be connected with any other one in such a manner as to 
make the communication perfect from any one line to an- 
other; also, menns whereby three or more of the lines ean 
be connected together, sothat a person at the end of one 
line can communicate With persons ut the ends of two or 
more lines at the sume time. A system of wires having 
these means would be adequate for all general require- 
ments. Much of the success of such a system must depend 
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upon the line-hanger or angle-hanger, for without this be 
ing efficient the central station could not be approached 
and entered by but few lines in cities or large towns: bat 
the device by which various of the converging lines can be 
connected (which device, in electrical telegraph or te 
phone parlance, is known as the switchboard,” and there. 
fore may with propriety be so named here) constitutes the 
really essential features of a central station. 


No. 278 760—GEORGE F. SHAVER, OF ERIE, PA- 
Angle-Hanger for Mechadical-Telephone Lines. 


Dated June 5, 1883. 
This invention relates to devices for suspending the 


No. 278,750—ANGRE HANGER FOR MECHAM d- 
TELEPHONE LINES. 


wires of mechanicalftelephones, and it consists in pml- 
ing a new and improved angle: fastener. 

In suspending the wires of mechanical telephones it 
necessary that they be so adjusted that they will rera: 
taut during the various changes in the temperature. Thr 
a difficult thing to do, especially when the line has to charge 
its direction. It is not difficult to draw a straight line tt 
and keep it so, but when the line has to pass around cer- 
ners of streets and make various other angles and curves ii 
becomes very difficult to put it up taut and keep it so. 

The object of this invention is to provide an angle faces 
ing which will overcome fully, or as nearly so as p 
the abovenamed obstacles and defects. 


No. 328,243—GEORGE W. MOORE, OF NORTH 
EAST, PA., AND JOHN N. CULBERTSON, OF BUF. 
FALO, ASSIGNORS TO THE CONSOLIDATED TELE- 
PHONE COMPANY, OF NEW JERSEY. 

Aocoustio-Telephone Exchange. 
Dated October 13, 1885. 


This invention relates to certain improvements in acci 


No. 328,243—AcousTic TELEPHONE ExcHaN't 


telephone exchanges in which a number of soua 
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mitting wires converge, and in which means are provided 
whereby any two of said wires can be connected together 


Fig. 7. 
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No. 342,395 — MECHANICAL. TELEPHONE. 


so as to transmit the sound from the telephone at one end 
of the wire through the exchange to the telephone at thë 
end of another wire. 

The object of our invention is to provide ready means for 
establishing communication between the exchange or cen- 
tral office in which the wires converge and the telephones 
at the end of such wires, and also to provide ready means 
for connecting any two of the converging wires. 


No. 342,305—GEORGE F. SHAVER, OF NEW 
YORK, N. Y. 


Mechanical Telephone. 
Dated May 25, 1886. 

The invention relates to improvements in mechanical or 
acoustic telephones; and it consists, first, of the attachmen 
of the line-wire to the diaphragm by means of supplemen- 
tal wires arranged in a double truncated cone, or two trun- 
cated cones; second, in the use of a weight or weights fas- 
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No. 352,577—LINE CONNECTION FOR MECHANICAL 
TELEPHONES. 


tened tothe diaphragm to lessen its vibration, and, third, 
of a sound-defiecting device attached to the receiving side 
of the telephone. 


No. 352,577—GEORGE F. SHAVER, OF NEW 


YORK, N.Y. 
Line-Connection for Mechanical Telephones. 
l Dated November 16, 1886. 

The object of my invention is to provide means whereby 
one or more branch wiresin mechanical telephones may be 
connected with the main wire, and all the wires may be 
kept atithe same or substantially the same tension, so that 
the vibrations conveyed to distant telephones will be of 
substantially the same strength. 


No. 354,942—GEORGE F. SHAVER, OF NEW 
YORK, N. Y. 
Mechanical-Telephone Exchange. 
Dated December 28, 1886. 


The invention relates to improvements in mechanical- 
telephone cxchanges from which radiate a number of wires 
for telephonic communication, and wherein any twof[wires 
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No. 351,912— MECH ANICAL-TELEPHONE EXCHANGE. 


may be connected, so that communication may be made 
from the farther end of any one of said radiating wires to 
the farther end of any other. 

The object of my invention is, first, to provide an easy 


these objects with the mechanism illustrated in the accom- 
panying drawings hereinbefore mentioned, in which simi- 
lar letters refer to similar parts throughout the several 
views. 


“No. 365,8468-—GEORGE F. SHAVER, OF NEW 
YORK, N. Y., ASSIGNOR TO BENJAMIN P. WHEEL- 
ER, OF SAME PLACE. 

Mechanical-Telephone Switch. 
Dated July 5, 1887. 
In mechanical telephones when a person in one place 


desires to communicate with some one at a distance it is 
necessary to make a connection between the wires leading 


No. 365,868—MECH ANICAL-TELEPHONE SWITCH. 


to the two places which shall make them act as one con- 
tinuous wire. For this purpose the various wires of a tele- 
phone system are all led into a central or switching office, 
where their terminals are arranged and supported in a 
convenient position for connecting any two of them at 
will, giving them the proper tension for use. 


No. 208,243—GEORGE F. SHAVER, OF ERIE, 
PA., ASSIGNOR TO THE CONSOLIDATED TELE- 
PHONE COMPANY, OF NEW JERSEY. 


Mechanical-Telephone Exchange. 
Dated May 6, 1884. 
This invention relates to mechanical telephone exchanges; 
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No. 296,243— MCHANICAL- TELEPHONE EXCHANGE, 


means of making such connections; second, means for 
keeping the wires taut when connected, third, providing 
means whereby many pairs of wires may be connected at 
the same time without interference; fourth, providing 
means whereby the operator may easily connect his tele 
phone with any line- wire and tighten the wire. I attain 


and it consists in providing certain new and useful improve 

ments in the apparatus necessary for establishing commu» 
nication, when desired, between the various converging 
lines; also, in providing improved means for signaling to 
and from the central office or exchange and the several 
patrons; also, in several minor details relating to the ad 
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justment of the wires, etc., which$will be%fully explained 
hereinafter. 


The history of string telephones is enshrouded in 
the mists of antiquity, and ELECTRICITY confesses 
that it cannot give the date of their first introduction. 
Egyptologists have found relics of systems as good as 
Mr. Shaver’s in the tombs of the Pharaohs. But we 
know of no researches which have discovered a tele- 
phone exchange equipped with this system. 

It has been established beyond a peradventure that 
mechanical or string telephones were in use in Spain 
over 500 years ago. There is nothing electrical about 
the device. Mr. Shaver’s patents cover simply a 
ridiculous elaboration of the lovers’ telegraph sys- 
tem—or two tin cans connected by a string, with 
which every schoolboy is familiar. 

Mr. Barnes has added little to his own reputation, 
or that of his company, by declaring the patent assets 
of the National Telephone Company to be part of the 
assets of the Standard Telephone Company. But in 
his two letters he has contributed something of per- 
manent value to the comic literature of telephony. 


Regardless of the influential men connected with the 
enter prise, the Standard Telephone Company is proved 
to be, on Mr. Barnes’s own statement, a ridiculous 
windbag. The misguided gentlemen who have 
gone into State companies, and contributed their 
thousand dollars apiece, have been grossly swindled. 
The Standard Telephone Company has never had 
anything whatever in the way of patents or patent 
rights of any value. The company has never pos- 
sessed the possibilities of a successful telephone 
business. Yet we do not see from our limited knowl- 
edge of Jaw how any of the men who have paid their 
thousand dollars apiece can recover anything from 
the Standard Telephone Company or Mr. Thurlow 
Weed Barnes. Receipts for the money paid have all 
been signed by Allen T. Nye personally, and these 
receipts were evidently made up under the best 
legal advice. All the money received has been de- 
posited in the name of Allen T. Nye personally, and 
there is little doubt, considering legal responsibility 
independently of moral ethics, that Mr. Nye was en- 
title] to the money. | 

ELECTRICITY will have few additional comments 
to make on the affairs of the Standard Telephone 
Company. It has been proven to be by its own 
official statements all that we charge. It has had 
from the beginning no basis for business, and we 
doubt if the parent officers have had any intentions 
of doing a telephone business. As the company has 
truly said in its first prospectus, ‘* The first essential 
for a great telephone business is an instrument of the 
first rank.” No such instrument has been disclosed 
to the public, and we will only add that the Stand- 
ard Telephone Company has now been in the fleld 
for nearly one year. If they had begun to do any 
legitimate business, one of their first purchases would 
be that of telephone cables and wires. We are pre- 
pared to state that the aggregate purchases in this 
line of the Standard Telephone Company have not 
amounted up to date to one thousand dollars’ worth, 

Mr. Thurlow Weed Barnes has confessed himself a 
countryman, and this statement cannot be ques- 
tioned. The best thing that he could do now is to 
retire from all connection with the Standard Tele- 
phone Company, and to leave to Mr. Allen T. Nye 
the burden of all explanations as to the affairs of 
that company from its beginning to its end—and the 
latter is not far off. 


Address Wanted. 


A correspondent of ELECTRICITY desires to learn 


the present address of Mr. Frederick H. Angel, for- 
merly an insulated wire salesman. 


Dangerous Dynamos in Jersey. 


(From the Jersey City News.) 

One of the large dynamos in the Jersey City Elec- 
tric Light Company’s Works, at Wayne and Fre- 
montstreets, exploded last evening a few minntes 
before 7 o'clock. 
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THE NEW YORK INDUSTRIAL BUILDING. 


Where the Grand Electric Light and Railway Exhibit of 1896 
Will be Held. 


DETAILS OF CONSTRUCTION AND ARRANGEMENT. 


Intense interest has already been aroused in regard 
to the great electrical exhibit to be held in this city 
next spring under the auspices of the National 
Electric Light Association. 

The National Electrical Exposition Company, 
having direct control, has been incorporated for the 
purpose. 

The officers of this company are Harrison J. Smith, 
(Superintendent of the Edison Illuminating Company 
of New York), President; Wm. F. Weiss, ( Vice- 


That the entire trade may be made acquainted wish 
the extraordinary opportunities offered for a grand 
display, ELECTRICITY has been at pains to secure 
full information regarding the facilities in the 
building where the exposition is to be held. 

To provide a permanent structure, completely ap- 
pointed, as a suitable place for holding trade exposi- 
tions of all kinds, was the primary object of the pro- 
jectors of the New York Industrial Building. other- 
wise known as the Grand Central Palace. For this 
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NEW YORK INDUSTRIAL BUILDING—A CORNER OF AUDITORIUM. 


president of the New York Steam Company ), Vice- 
president ; George F. Porter, Secretary and Treasurer. 

The executive committee, which is the governing 
power of the company, is composed of H. J. Smith, 


C. O. Baker, Jr., R. B. Corey, H. L. Lufkin, 
E. F. Peck. 
The board of Directors consists of H. J. Smith, 


C. O. Baker, Jr., John A. Seely. R. B. Corey, W. A. 
Stadelman, H. H. Harrison, H. L. Lufkin, W. F. 
Weiss, J. W. Godfrey and E. F. Heck. 

It is believed by all familiar with the enterprise 
that the exhibit will surpass in interest any hereto- 
fore held, not excepting that at the World’s Fair 


purpose an immense area of floor space, all perfet!y 
lighted both day and night, is an essential. Sacha 
building, to best serve its purpose, must be centrally 
located. The structure must be substantial in con- 
struction and proof against dangers by fire. That all 
these requirements are met by the New York Indus 
trial Building is admitted, and that it has fulfilled 
all the expectations of ita projectors is attested by 
the large number of trade displays which have been 
made within its walls. The furniture trades hsre 
contracted for space for the tenth exhibition té 
be held next January. Four flower shows, four 
food shows, and numerous other expositions hare 
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from time to time been held here. The Inter- 
national Permanent Exhibition Company for some 
time past has maintained a permanent industrial and 
commercial exhibit which has been largely instru- 
mental in creating for the exhibitors a profitable and 
increasing trade with Spanish-American and other 
foreign countries. 

The American Manufacturers’ Exhibits consist of 
samples of goods, machinery and agricultural imple- 
ments suitable for export, to which the manufactur- 
ers of the United States desire to attract the atten- 
tion of foreign buyers. 

Among the great American industries there is none 
that shows a more marked advancement than railway 
appliances. 

That all these improvements may be more fully 
brought to the attention of the buyers of the world, 
a special department for the display of railway ap- 
pliances, both steam and electric, has been estab- 
lished. For this purpose, a space on the ground floor 
of this building on the 43d street side. 56 feet wide 
by 200 feet long, has been set asi.‘e to be so arranged 


opportunities and the demand for specified products 
in any locality, together with reporta upon prices, 
duties, etc. 

Adjoining the Grand Central Station of the New 
York Central & Hudson River Railroad, the Indus- 
trial Building is easily accessible from all parts of 
the city. The entire block bounded by Lexington 
avenue, Depew Place and 43d and 44th streets is oc- 
cupied by this structure, which is seven stories in 
height. The building has an air of substantiality. 
so rarely found in structures devoted to exhibition 
purposes. The style of architecture is simple, though 
entirely in harmony with the details of construction 
and the surroundings. The outer walls are built of 
red brick, the inner of hollow fire brick. The super- 
structure of floors is constructed entirely of iron. 
The only inflammable material in the building is 
the wooden flooring and that is laid over a bed of 
cement. The extraordinary thickness of walls and 
the employment of heavy structural iron throughout 
the building make of it a marvel of stability and 
strength. 


The ground floor of the building is entered through 
a high arched corridor fronting Lexington avenue. 
To the left of the entrance is a restaurant and café, 
excellently managed, the cuisine of which is com- 
parable to any in the city. Meals are served a la 
carte or table d’hote and at reasonable rates. On this 
floor are the offices of the building, reception rooms 
and one of the leading branches of the New York 
Palace Company. 

THE EXPOSITION SPACE. 

The second floor. or main auditorium, is admirably 
adapted to ex position purposes, combined with social, 
business and public functions, which have become dis- 
tinguishing features of the meetings of the National 
Electric Light Association. There are over 55,000 
square feet of floor space available on this floor, which 
by a most ingenious plan can be subdivided to suit. 

The central section of this grand auditorium, which 
will easily accommodate , O00 people, is surmounted 
by a glass dome 65 feet high and containing 12,000 
square feet of glass, and its construction is such that 
it is one of the strongest and most perfect light-giving 
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with tracks and electric power thut street cars may 
be fitted up and shown as in actual use, and any ap- 
pliance requiring power may be operated. thus en- 
abling prospective buyers to make practical tests of 
the merits of same. Not only are foreign buyers at- 
tracted, but the trade at home have a convenient 
place where they can inspect all important inven- 
tions. 

While the International Permanent Exhibition 
Company is not organized to do a commission 
business, it will act a8 agent for its patrons for the 
{ntrod uction of their goods in foreign markets. 

Detailed information will be furnished manu- 
facturers, upon inquiry, concerning commercia] 
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The ground space covered by the building is 200 x 
275 feet, and including its roof garden and auditorium 
it affords over 425,000 square feet of floor surface. 
Every foot of this is perfectly lighted—by natural 
light by day and by innumerable electric lamps and 
gas jets by night. Plenty of pure air is kept in con- 
stant circulation throughout the entire structure, and 
this with the excellent arrangements for heating 
gives it every requisite for a place for public exhibi- 
tions and entertainments, Four mammoth elevators 
—two steam. one hydraulic and one electric, having 
a total carrying capacity of 250 persons, run from 
the ground floor to the roof. The electric elevator 
was installed by the Sprague Electric Elevator Co. 
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domes ever built. This makes the hall peculiarly 
available for day use, and at night prevents over- 
heating, which is most desirable in a great ballroom 
or where other large concourses of people come 
together. The floor is smooth, and solid as the 
eternal hills, and the heating, lighting and ventila- 
ting appliances are perfect. 

The third, fourth, fifth, sixth and seventh floors 
have been designed solely for exposition purposes. 
It is here that the greatest difficulties of construction 
have been overcome. The third floor has 40,000 
square feet of surface available, and the fourth, fifth 
and sixth have each the same surface, making a grand 
total for exposition purposes, with the auditorium, 


NEW YORK INbpUusTRIAL BUILDING—VIEW or AUDITORIUM, 


280 


ELECTRICITY. 


Vol. 1x., No. 21 


aaam 


etc., aided, of over 425,000 square feet, which can be 
partitioned into sections of any desired dimensions. 
PALM AND ROOF GARDEN. 

One of the most attractive features of this building 
is the Palm and Roof Garden. The seventh floor 
has been utilized for this purpose. The floor is of 
cement and is absolutely fireproof. Over the glass 
dome, which gives light to the auditorium on the 
Becond floor, is the immense air shaft, and over this, 
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type. These are belted in tandem from a counter 
shaft. Three 45 K. w. Edison generators are 
driven by the 150 H. P. engine. A fourth 45 K. w. 
Edison generator is belted separately to the Skinner 
engine. The switchboard is of marbleized slate and 
is equipped with Weston instruments in the main 
and old-type Edison-Bergmann instruments in the 
feeder circuits. The mains are carried across 44th 
street by underground conduit and taxen to the dis- 
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from side to side, are steel beams. To these are 
allixed steel blades which are raised during the day 
to admit light to the dome, and at night they are 
lowered and overlap each other, making a floor 
as smooth, even and firm as that of the rest of the 
roof. It will then form part of the mammoth roof 
garden, which will cover 50,000 square feet and 


which will accommodate from 8,000 to 10,000 
Visitors. From it a magnificent view of portions of 


New York, Brooklyn, the harbor, and Long Island 
can be obtained. This roof garden is divided into 
three parts. On the Lexington avenue wing is the 
Roof Hall or Winter Garden. This is a covered 
auditorium well heated and well lighted. It is 
decorated with palms and other ornamental shrubs, 
and occupies a space 60x200 feet. It is covered with 
a dome : feet high with not a column to impede the 
sight. The stage is on the 43d street side. 


THE LIGHTING PLANT. 


The electric plant of this completely appointed 
exhibition building is one of the largest isolated 
plants in New York City. To avoid the heat which 
must necessarily be present in a basement power 
plant a separate building, situated on the corner of 
Depew place and 44th street, is used as a power and 
light generating station. The boiler room is below 
the street level and is fitted with four return tubular 
boilers of 150 H. P. each and the necessary feed water 
appliances. The dynamo room adjoins the boiler room 
but is on the ground floor of the building. 


The engine equipment consists of one 300 H. P. and 
one 150 H. P. Fishkill Corliss, manufactured) by the 
Fishkill Landing Machine Company. Fishkill, N. Y., 
and one 100 H. P. Skinner engine manufactured at 
Erie, Pa. The 300 H. P. engine drives two O K. W. 
Fort Wayne belted generators of the Wenstrom 


tribution center in the basement of the Industrial 
Building. 

The division of units in the power station forms an 
equipment which is practically a duplicate plant 
Although but about 4,000 lamps are wired in the. 
building the generating plant has a capacity for over 
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arrangements have been provided for connecting the 
complete interior wiring of the building to the street 
mains of the Edison Illuminating Company. 

The wiring of the building has been done on the 
three and two wire systems. Brass-covered interior 
conduit, Grimshaw white core wire and the Edison- 
Bergmann type of porcelain cut-outs, ete.. have been 
used. The arrangement of lights is such that a uni- 
form illumination is secured over the entire floor 
space of the mammoth building. On the main or 
auditorium floor the lamps are clustered on artisuc 
fixtures around the supporting columns and attached 
to three and five light brackets on the wall. 

The auditorium proper, which is overlooked hrv 
balconies on the third and fourth floors, ix lighted by 
seven cluster reflectors composed of 100 24-c. P. lamps 
ewh. The height of these fixtures is made adjunt- 
able by means of a hoist drum. There are over 2.4) 
lamps installed on this floor. Around the balcony 
walls, supporting columns and over the stage plat- 
form are group and cluster fixtures and rows of bor- 
der lights which augment the effect of the central 
row of chandeliers, flooding the auditorium with a 
light as bright and mellow as that of noon-day. 
Scattered about the building are a number of low 
potential are lamps situated at such points as tend 
to produce the best effects. Ft can truthfully be said 
that for purposes of exhibition no public building of 
New York City, or elsewhere, is better equipped 
with lighting facilities. 

The complete electric plant was installed under 
the supervision of Mr. Marcus Nathan. 
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American Institute of Electrical Engineers. 


At the regular monthly meeting of Council held at 
the rooms of the Institute on November Ath the 
following associate members were elected : 

Wm. D. Ball, Chicago, III.; Eskil Berg. Sechenev- 
Y.; Chas. L. Brown, Chicago, III.; Clinton 
C. Burr, Pittsburg, Pa.; Paul G. Burton, New York 
Albany, N. V.: Engene 
Friedlaender, Duquesne, Pa.; Clarence P. Gott. 
New York City; Nevil Monroe Hopkins, Washing- 
ton, D. C.: Albert S. Hubbard. New York City. 
Ellicott Maccoun, Munhall, Pa.: Fred’k Willan: 
Phisterer, Ithaca, N. Y.; Erich Rathenau, Berlin 
Germany; Alfred K. Warren, New York City: 
Henry Storrs Webb, South Bethlehem, Pa. 


The following associate members were transferred 


to members: 


Arthur Hartwell, Pittsburg, Pa.; Julius Martin. 
New York Navy Yard; Joel W. Stearns, Jr., Denver. 


46d Street. 
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6,000. The disabling would not 
necessarily cripple the plant, as the maximum load of 
the lamps now connected could safely be carried by 
the other engines. To provide for the rather remote 
contingency of a complete failure of the private plant» 


of one engine 


— hr! 
44th Street. 
New YORK INDUSTRIAL BUILDING—PLAN OF THIRD, FOURTH, FIFTH AND SIXTH FLOORS. 
Col.; Maurice Oudin, Schenectady, N. X. Louis R 


*O9OVLd NKJ 


„„ 


Comstock, Chicago, III.; Edward D. Brown. Nes 
York City; Fred A. LaRoche, New York ON 
J. J. O'Connell, Chicago, III.; Frederick Willim 
Darlington, Philadelphia, Pa.; Frederick Valdena 
Henshaw, Providence, R. I. 


Dec. 4, 1898. 


VARIATION IN ELECTRICAL CONDUC- 
TIVITY OF METALLIC WIRES IN DIF- 
FERENT DIELECTRICS.* 


BY FERNANDO SANFORD. 


In a paper published in 1892, entitled Some Ob- 
servations upon the Conductivity of a Copper Wire in 
Various Dielectrics, f I called attention to the fact 
that, with the copper wire used by me in the experi- 
ments referred to, the conductivity varied in dif- 
ferent liquid and gaseous dielectrics by an amount 
approximating in some cases to 0.2 of one per cent. 
of its air resistance at the same temperature. 

In a later paper, entitled A Necessary Modifica- 
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though I had collected considerable material bearing 
upon the nature of the phenomenon, I have thought 
best to publish nothing further upon the subject 
until the observation had been verified by some one 
outside of my own laboratory. 

I have recently received a memoir by Professor 
Grimaldi and Dr. Platania, of the University of 
Catania, || giving the results of a long and very care- 
ful series of experiments upon the resistance of a 
copper wire in air and petroleum. These researches 


have been conducted with greater refinement and more 
delicate apparatus than have any previous experi- 
ments upon the same subject with which I am ac- 
quainted. 


The results show a degree of concordance 
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tion of Ohm’s Law, 't 1 referred to a similar obser- 
vation made upon the conductivity of a silver wire. 

The apparatus used in the experiments referred to 
in the above-mentioned articles consisted of a copper 
tube 120 cm. in length and 2.5 in internal 
diameter, closed at the ends with copper plugs 
provided with stopcocks. To the inside end 
of one end plug was connected a copper wire 
l mm. in diameter, which was stretched 
lengthwise through the center of the tube, and 
passed out through an insulating plug in the center 
of the other end plug. The resistance of the wire and 
tube was measured at various temperatures when 
the tube contained air, and again when the tube 
contained other liquid and gaseous dielectrics. A 
side tube midway between the ends of the long tube 
served toadmit a thermometer, by means of which 
the temperature of the dielectric inside the tube and 
near the wire was measured. 

Some fifteen different liquid and gaseous dielec- 
trics were used, and, in general, the conductivity of 
the wire was found to vary from its air conductivity 
at the same temperature by an amount which was 
different for each dielectric used, and which was 
constant for any particular dielectric. 


The accuracy of the observation was attacked 
upon both theoretical and experimental grounds 
(see especially The Electrician, London, of January 
13, 1893, and Professor Henry S. Carhart in the 
Physical Review, Vol. I, p. 321), and though it had 
been verified by me with several different wires, and 


* From the Physical Reriew, Vol. III. No. 8. 

t Leland Stanford, Jr. U niversity Publications. 
in Electricity, No. I 

t Phil. Magy., Janimry, 1x83, Vol. XXXV, p. 65. 

{ Sulla Resistenza Flettrica dei Metalli nei diversi Die- 
lettrici. Memoria del Dott. Giovan Pietro Grimaldi, Pro- 
fessore de Fisica nella Regia Universita di Catania, e Dott. 
Giovanni Platania, Assistente al Gabinetto di Fisica della 
stessa Universita. Parte I. Ricerche sulla variazione di 
resistenza del rame nel petrolio. See also, Dal Bollettino 
mensile dell’ Accademia Gionenia di Scienze Naturali in 
Catania. Fascicolo XXXVIII, seduta del mese Dicembre, 
1894. Also Nuovo Cimento July, 1895. 


Studies 


quite remarkable when the difficulties of the deter- 
minations are taken into acccount. In every case the 
resistance of the wire in petroleum was found to be 
less than in air. This difference in resistance was, 
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used by Signors Grimaldi and Platania was 304 mm. 
in length and 0.22 mm. in diameter. Its variation 
in resistance per unit length was accordingly greater 
than in the wire used by me, while the corresponding 
surface exposed was less than one-fourth as great. 

The intelligence and care shown in the published 
work of Signors Grimaldi and Platania, and the 
remarkable uniformity of their results, make it im- 
probable that the existence of the phenomenon will 
again be questioned. 

The method and apparatus used in the following 
experiments were practically the same which I de- 
scribed in my former papers. The wires whose con- 
ductivities to be measured were stretched 
lengthwise through the tube ured in the earlier exe 
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periments, and were sometimes soliecred and somee 
times connected by means of a binding screw to the 
inner end of one plug, and were carried through tle 
insulating plug at the other end of the tube. The 
resistance of the wire and tube was at first measured 
by means of a Hartmann & Braun resistance box and 
bridge, witb bridge arms of 1 : 1000, the comparison 
coils being divided to tenths of an ohm. Later, a 
Nalder Brothers resistance box and bridge, with arms 
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however, when reckoned as a percentage of the whole 
resistance of the wire, only about one-twelfth as 
preat as in the case of the wire with which the 
phenomenon was first discovered by me; but {the 
total variation in resistance amounted, taking the 
mean of all the determinations, to 0.00002 ohm, 
while in the same dielectric with the wire originally 
used by me it amounted to 0.00006 ohm. The wire 


of 1 : 10000 was used, the comparison coils being 
divided to tenths of an ohm. The galvanometer 
used gave a noticeable deflection for a change in re- 
sistance of 0 00002 ohm, and later for 0.00001 ohm. 
The temperature of the interior of the tube was 
measured by a standard thermometer graduated to 
0.1°, inserted into the side tube with its bulb in 
contact with the wire, and read through a telescope 
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which enabled the observer to estimate to 0.01° with 
a fair degree of accuracy. 

The wire first used had with the tube a resistance 
of 0.0335 ohm at 18° C., and a temperature variation 
of 0.000014 ohm for one-tenth of a degree centigrade. 
By reversing the current it was possible, even with 
the least sensitive galvanometer used, to estimate the 
resistance accurately to 2 in the fifth decimal place; 
and with the galvanometer used later an error of 1 
in the fifth decimal place would not be made, even 
without reversing the current. This. while not the 


with burning gas, and seventeen measurements 
made on three successive days with the wire in this 
dielectric. The tube and wire were neither discon- 
nected nor moved in changing the dielectric. The 
gas was admitted through one of the end stopcocks, 
which was attached by a rubber tube to a gas cock in 
the laboratory, and was removed by blowing air 
through the tube with a bellows. 

Of the twenty-six points platted for the air meas- 
urements, nineteen were made before the tube was 
tilled with the gas, and seven were made before the 
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highest attainable accurcey in resistance measure- 
ment, is sufficiently accurate for the work, since the 
temperature of the wire could not be known with 
certainty to a greater accuracy than 0.1°. Had the 
measurements been made at a temperature differing 
greatly from the room temperature, or had the wire 
been perceptibly heated by the current, even this 
degree of accuracy would be improbable, since what 
was really observed was the temperature of the ther- 
mometer in the tube near the wire, and the small 
wires used would almost certainly change in temper- 
ature more rapidly than the thermometer. To 
guard against a possible error of this kind, the meas- 
urements were all made at the room temperature, 
which very rarely varied so much as 10° in twenty- 
four hours. The measurements were also male at 
all honrsof the day, and sometimes late at night, in 
order that approximately the same number might be 
made with rising as with falling temperature. 

To guard against the error due to heating of the 
wire by the current, the resistance of the wire at the 
same apparent temperature was observed for a wide 
range of current strength, and the current strength 
was kept far below the point where the resistance of 
the wire seemed to increase. The zero method of 
measurement was used throughout, and the current 
was passed through the wire only long enough to 
enable the galvanometer deflection to be read. In 
the first work, in order to secure a constant current 
strength, a battery of thirty-two silver chloride cells 
with high internal resistance was used with 100 ohms 
additional resistance in the battery circuit. Later, 
one Eilison-Lalande cell was used with a resistance 
of from 50 to 100 ohms in the battery circuit. 

That temperature fluctuations did not cause serious 
error may be seen from the data published with the 
first mentioned paper. The curve shown in Fig. 3 of 
that paper is reproduced here as Fig. 1. It represents 
the resistance of the wire in air, and inthe gasoline 
burning gas used in the laboratory. There are 
twenty-six measurements made with the tube filled 
with air. These were made at irregular intervals for 
six days, the tube having been in the meantime filled 


gas had been removed. The greatest distance of any 
single air point from the curve corresponds to a re 
sistance of 0.00002 ohm, or a temperature variatior. 
of 0.14°. In the seventeen measurements made with 
the tube filled with the burning gas, the greatest 
distance of any point from the curve corresponds to a 
difference in resistance of 0.000025 ohm or a tem- 
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0.00005 ohm, corresponding to a temperature differ- 
ence of 0.36°. 

That the temperature of the wire can be known 
with sufficient accuracy when the above precautions 
are taken is shown by the data published in the 
article by Professor Carhart, of which mention has 
already been made. In the investigation reported by 
Professor Carhart, a tube and wire combination 
similar to the one above described was heated up to 
30° C. by warm water, and a series of resistance 
measurements was male while the temperature was 
falling to 20° C. Even with this arrangement, and 
with a thermometer reading only to half degrees. 
and a wire whose resistance varied by 0.000018 ohn 
for one tenth of a degree, the different measurements 
show a very uniform decrease of resistance for the 
estimated decrease of temperature. 


I lay special stress upon this point, because in the 
editorial article in The Electrician, previously referred 
to, the writer charges that it is a great assumption 
to suppose that the temperature of the wire is the 
same as that of the dielectric, and says: The 
wire is, of course, being heated by the current, and a 
slight change of temperature would necessarily result 
from change of emissivity, owing to the differen 
thermal properties of the various dielectrics used.” 
This explanation would hardly have been offered 
had the author read with any care the article which 
he was criticising, since it would make it necesrary 
to assume from the data there given that the temper- 
ature of the wire in petroleum was 0.43 of a degree 
lem than in air, while in petroleum containing a little 
wood alcohol its temperature with the same current 
through it as before was 0.5 of a degree greater than 
in air. As a matter of fact, increasing the current 
strength fourfold did not alter the apparent resist- 
ance of the wire at the same temperature. In the 
very careful provisions made for maintaining the 
wire at constant temperature by Signors Grimaldi 
and Platania, this possibility of error was still fur- 
ther eliminated, so that it is certain that, whatever 
else may be the cause of the phenomenon, it is not 
due to a temperature variation of the wire. 

( To be continued. ) 
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perature variation of 0.15°, while only one point in 
the seventeen is more than 0.00001 ohm from the 
curve. 


The average difference in the resistance of the wi 
and tube with the dielectrics named was 0.000058 
ohm, corresponding to a temperature difference of 
0.41°, while the nearest approach of any gas point to 
the air curve represents a difference in resistance of 


The Elgin, III., Electric Illuminating Co., accord- 
ing to a local paper, has been notified by the General 
Electric Company that it is infringing one of the lat- 
ter’s patents by using the bridge circuit around a sin- 
gle dynamo and transferring switch. 

It is understood that a rival manufacturing o 
pany will defend the suit. 


Dec. 4, 1895. 
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The Storage Battery.“ 


A DISCUSSION OF ITS APPLICATIONS BY 
THE MEMBERS OF THE A. I. E. E. 


PAST AND PRESENT OBSTACLES IN THE STOR- 
AGE BATTERY DEVELOPMENT. 


BY CARL HERING. 


The question which the engineer and constructor 
should discuss at present is not Is a battery desira- 
ble?’’ but rather Why is it that storage batteries 
seem to have been unsatisfactory ?’’ And the ques- 
tion which concerns the capitalist is ‘‘ Does it pay in 
dollars and cents to use the storage battery even if it 
is kept in a satisfactory condition by the makers? 
Limiting ourselves to this country and judging in a 
general way from the number of storage battery in- 
stallations, it would seem that the price at present 
{including of course the cost of maintenance) is such 
that in perhaps the majority of cases the margin of 
profit to the user is so small or so doubtful that it 
does not balance the supposed risk. The commenda- 
ble practice of renting relieves the purchaser of this 
risk, which then leaves the question a mere matter 
of cost. A material reduction inthe first cost and 
cost of maintenance would therefore at once turn the 
tables in many cases so decidedly in favor of the 
storage battery that there would be little doubt left 
as to the economy, and it would render the practice of 
renting unnecessary in most cases. 

The chief reason why so few storage battery plants 
exist in this country seems to have been that the ac- 
cumulator companies have for years been so busy 
fighting each other’s patents and have spent so much 
money in this litigation that they have had neither 
time nor money left to manufacture and install their 
batteries. But all this litigation has now come to 
an end, thanks to an enterprising company which has 
bought up all the little life that is left of these his- 
toric ‘‘ pasted plate patents. This, together with 
the fact that it is now conceded by many authorities 
that for many if not most purposes the unpatented 
Planté type of cell is the better, removes the chief 
obstacle in the storage battery development in this 
country. As the patent question has now been set- 
tled and as cells of the Planté type have now been 
developed into practical forms, the storage battery 
outlook at present lies largely in the hands of the 
constructing engineer, and we should therefore look 
at the question from this standpoint. 

To the user the five chief diseases of the accumu- 
tors appear to be: buckling, short circuiting, sul- 
phating, disintegration and dropping out of the 
peroxide. Many inventors have thought that most 
of these may be made uninjurious by a process of op- 
posing or resisting their disastrous effects, as distin- 
guished from preventing their occurrence, although 
the term preventing has incorrectly been used to 
describe it. Buckling has been opposed by main 
strength and sometimes awkwardness; short circuit- 
ing by porous insulating sheets between the plates; 
falling out, by enclosing or locking the peroxide so 
that itcannot drop out, ete. Whether and how far 
such heroic methods have been successful can be de- 
termined only by tests. To attempt to prevent the 
almost irresistible force of expansion of the peroxide 
from exercising itself by confining the material in an 
inelastic lead frame, is a formidable, and it seems an 
almost hopeless task; the inevitable result is that one 
or the other must give way. If it is the peroxide, it 
will ultimately be crumbled by the pressure; if it is 
the lead, there will probably be buckling, or at least 
& separating of the contact surfaces at the subsequent 
contraction of the peroxide, and this inevitably 
results in the formation of that very objectionable 
layer of white sulphate which practically insulates 
the active material from its conductor, the conse- 
quences of which are sure to be fatal. The develop- 


Abstracts of communications read at the lolst Meeting of 
the American Institute of Electrical Engineers, New York 
and Chicago, November 20, 1895. 


ment of the storage battery has been greatly retarded 
by the fact that it was in the hands of mechanical 
engineers instead of chemists. 


The careful constructor should attack the problem 
in a different way; he should go back to the begin- 
ning to find out the prime causes, and then prevent, 
if possible, these causes from arising, rather than to 
attempt to oppose their effect by sheer force and 
awkwardness. 

What should be done is to try to construct the 
plates so that they are adapted to high rates without 
a great loes of efficiency or capacity. It will be 
found that in the majority of cases in which the stor- 
age battery would be of special value, it is a question 
of rate rather than capacity, that is, a great horse- 
power for a short time is more often required than a 
large quantity of energy delivered at a slow rate; it 
seems from a number of cases that any capacity 
above that which is obtained ata one, two or three 
hour discharge is generally of comparatively little 
value. 

To study the effects of rapid discharges it must be 
remembered that the acid is as important as the lead 
oxides. When its density falls too low there will be 
a lowering of the E. M. F.; acid is withdrawn from 
the solution during discharge, hence the diluted acid 
in the fine pores of the active material must get out 
and denser acid must get in; but the only force 
which does this is the difference between their specific 
gravities, and as this is very small the force will be 
small and therefore the circulation will be slow, 
which in turn reduces the E. M. F. The chemical 
action will therefore be confined chiefly to the exter- 
nal surface, which is freely exposed to the acid, and 
the action then becomes so great per unit of surface, 
that white sulphating, or better, complete sulphating, 
takes place. If a rapid discharge is not to injure 
the plates nor lower the voltage by reason of the 
acid in the pores becoming too dilute, the circulation 
must be rapid; great porosity accomplishes this 
partly, but is attended by frailty and poor conduc- 
tivity of the peroxide, which again results in a fall 
of the voltage. The ideal method would, therefore, 
seem to be a vertical lead plate to act as a good con- 
ductor with an extremely large surface and a very 
thin laver of peroxide on it, freely exposed to a 
large quantity of acid, which is capable of circula- 
ting rapidly. That such a plate may be made to 
have a greater capacity per pound of plate for rapid 
discharges and perhaps an equal one for slow dis- 
charges, as compared with the best thick, porous 
plates, has been shown by experiments. 


In rapid charging the acid becomes too dense in 
the pores of a thick mass of active material if the 
circulation does not keep pace with the demand; this 
dense acid softens the peroxide and there is a tend- 
ency to form gases when the proper chemical action 
cannot keep pace with the current. Both the soften- 
ing of the peroxide and the mechanical effects of the 
gases are injurious. The negative plates being soft 
and tough, are not so easily injured, but unless the 
acid can circulate very freely there will still bea 
lowering of the voltage like with the positive plates, 
and probably also a lowering of the ampere-hour 
capacity. 

The contact between the peroxide and its conductor 
must be very good, for, if poor, then a white sulphate 
forms at the surface, which practically produces an 
insulating layer and disastrous effects are then in- 
evitable. The peroxide will insist on expanding 
during the discharge and on contracting during the 
charge. It would be much better to accept this as 
an inevitable fact than to try to keep the material 
from obeying the laws of nature by forcibly confin- 


ing it within an inelastic frame, as many inventors ` 


have attempted to do. To holda large mass of active 
material firmly in contact with a lead conductor, 
when one expands and contracts while the other does 
not, or expands without afterwards contracting 
again, is a difficult matter. The best solution seems 
to be to have the active material in the form of an 
extremely thin layer over a large surface and formed 


from the lead itself, ar this increases its adhering 
properties. If such a layer can be made porous, and 
if the surface is made up of small facets, there will 
be little tendency to buckling or scaling. 

The gradual washing away of the surface of the 
peroxide, and the slow peroxidation and consequent 
disintegration of the lead support, seem to be 
absolutely unavoidable. Until some preventive is 
found, if it ever will be, it seems wisest to accept the 
inevitable and acknowledge that the positive plates 
are perishable. To use any other metals or carbon is 
out of the question; the addition of antimony to 
the lead seems to retard but does not prevent peroxi- 
dation. The favorite method of trying to avoid the 
effects of disintegration is to make the frames of the 
positive plates quite thick, thus prolonging their 
life. But such a method is certainly not satisfac- 
tory for cheap or portable cells, and the gradual 
washing away of the peroxide remains the same 
whether the frame is heavy or light, provided that 
the surface exposed to the liquid is the same. 


But there is another way of meeting those una- 
voidable effects of use, which has recently been ap- 
plied, and which seems to be a much more rational 
and effective solution of this vexed problem, at least 
when lightness and smaller first cost are desired. 
Instead of making the positive plates heavy and ex- 
pensive, they may be made very light, cheap and 
easily replaceable; their life may then be shorter, but 
the battery will be as good as new whenever these 
perishable parts have been renewed. Their life is soon 
known to the user, and hecan then readily determine 
for himself how much he must allow for amortiza- 
tion. But such a method, to be successful, requires 
that the old plates and sludge can be converted at a 
small cost into new plates; this it seems can now be 
done, and the writer believes that this alone will have 
a very important bearing on the outlook of the stor- 
age battery,at least for portable cells that are required 
for traction and many other purposes, or for both 
portable and stationary plants, if the first cost is an 
important factor. Such a method becomes practica- 
ble only when thechief factor in the cost of the plate 
is the material, the cost of labor and forming being 
small. 

For stationary purposes, in which the only objec- 
tion to the weight is the first cost of the lead, good 
storage batteries have been used abroad with success 
for some time, provided the rates of charge and dis- 
charge are kept low. Assuming that the same stor- 
age batteries may be made in this country as well, 
the question which affects the outlook here is then 
only one of the cost. But neither abroad nor here 
does there seem to be a battery in the market in 
which the weight has been sufficiently reduced and 
the rate sufficiently increased for a really successful 
traction battery, the success of which has been demon- 
strated beyond dispute. It is here assumed that to 
the public and to railway companies, traction bat- 
teries are not a demonstrative success until a traction 
company which has no affiliation with the accumu- 
lator makers finds it to his own advantage to use 
them in preference to other systems. 


It seems to the writer that the only batteries which 
have a promising outlook for this very trving work 
are those which have a very large surface, very small 
depth of active material formed electrolytically, and 
a very free circulation of the acid. The lead frames 
should be made only thick enough for proper con- 
duction, the batteries must be cheap in first cost, and 
the positive plates should be capable of being re- 
placed comparatively frequently at small cost. They 
should be proportioned so that a discharge corre- 
sponds to one trip of the car—and only one. To 
claim as an advantage that a battery can run a car, 
say four trips, is mere deception, and to the intelli- 
gent engineer it is simply an admission that it can 
do no better. No one would think of carrying four 
relays of horses on a trailer of a horse car, and why 
should the equivalent be done with the storage bat- 
tery unless it is that the battery can do no better and 
that it cannot be discharged rapidly enough so that 


— — — — — 


284 

— 

the capacity and weight may be reduced to that re- 
quired to run only one trip? The ideal is certainly 
a single trip discharge. If the rate for a four- trip 
battery could be increased four times without ma- 
terially affecting the capacity, its weight and capacity 
for a single trip discharge would evidently need be 
only one-fourth as great. The charging rate should 
also be equal in hours to the discharge rate, or else it 
will take a plant of more than two sets of batteries 


to a car. 

The objection to a plate with a thin layer of active 
material is that it may not retain its charge as well 
as one with a thick layer or pellets. but in most cases 
in which rapid rates are desired or cannot be avoided, 
the small loss in standing is probably more than 
balanced by the fact that the plates are not injured 
by rapid rates. As a rule, long periods between 
charges go hand in hand with slow discharges and 
less objection to great weight, while short periods be- 
tween charges, high rates of diseharges and lightness 


usually go together. 
In conclusion the writer desires to make the fol- 


lowing recommendations in the interests of engineers 
who may have to calculate accumulator plants : 


The rates of charge and discharge be designated in 
hours and fractions, the currént (or for power pur- 
poses, the watts, ) during that time being considered 
to be kept constant.. There càn then be no mistake 
as to what is meant, as this resents the time in 
hours during which a cell will continue to give a 

ractically constant current before the voltage falls 
below its limit. 

That efficiencies and capacities be always accom- 
panied by the corresponding rate in hours. 

That in giving an efficiency it should always be 
stated whether it is for ampere-hours or for watt- 
hours. 

That for portable batteries intended for power pur- 
poses the capacity be given in watt-hours instead of 
ampere-hours and that the weight given be that of 
the complete cell ready for use, as distinguished from 
the weight of the plates alone. 


PERSONAL. 


Mr. Henry Sachs, late manager of the Beacon 
Lamp Company, has accepted a similar position with 
the Cole & Gerald Manufacturing Company, makers 
of bicycles. It is one of Mr. Sachs’s plans to induce 
electrical supply dealers to handle bicycles next 
season. With retail jewellers already in the field as 
bicycle agents, there seems to be no reason why any 
merchant should not add them to his stock. 


Among our New York visitors this week have been 
Mr. George Redman and Mr. Charles Burns, of 


Rochester; C. P. H. Vary, of Newark, N. Y., and 
Mr. J. H. Rhotehamel, of St. Louis. 


Mr. J. M. Hill, Chicago agent of the Columbia In- 


candeseent Lamp Company, spent a few days in New 
York last week. 


The Electrical Potentials. 


The members of this prosperous social organiza- 
tion, which is the successor of the Boston Electric 
Club. dined together at Young’s Hotel, Boston, on 
Monday evening, November 25. The paper of the 
evening was ‘‘ The Insulation of Overhead and Un- 
derground Wires,” read by Capt. Brophy and pub- 
lished in ELECTRICITY last week. The following 


gentlemen were present : 

H. H. Daggett, Jr., Frank Mowbray, Attleboro, Mass.; 
Wm. L. Woodward, Providence, R. I.; A. A. Ziegler, R. F. 
Ross, A. T. Clark (American Circular Loom Co.), E. S. Gar- 
field (Fort Wayne Electric Corporation), J. R. Or’ord (Bos- 
ton Electric Light Co.), Percival J. Burgess, Eliot L. Cald- 
well (Edison Elec. INuminating Co.), W. J. Denver (New 
England Telephone Co.). C. H. Holtzer and E. C. New- 
comb (Holtzer-Cabot Electric Co.), T. H. Farnham (New 
England Telephone Co.), G. W. Blodgett (Boston & Al- 
bany Railroad), C. S. Sergeant (general manager West End 
Railroad), Henry F. Woods (purchasing agent West End 
Railroad), Frank Ridlon, Capt. W. Brophy (Assistant Com- 
missioner ol Wires), John R. Murphy (Commissioner of 
Wires), F. E. Barker, Josiah Q. Bennett, C. F. Pattison, C. 
B. Davis and F. M. Kimball (General Electrice Company), 
W. E. Clark, G. W. Happy” Adams, C. R. Fisk, R. A. 
Ripley, F. A. Swan, I. M. Mosher, Sidney Hosmer and 
Frank Brophy (Boston Electric Light Co.), W. S. Key 
(ELECTRICITY), W. H. Coughlin, C. S. Haley (General Elec- 
trie Co.), H. S. Anderson, D. W. Dunn (Fort Wayne Elere- 
tric Corporation), Boston; F. H. Raymond, Cəmbridge ; 
H. H. Fairbanks (Electric Light Co.), Worcester. 
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GENERAL NEWS. 


What is Going On in the Electrical World. 


l Clinton, Ia.—The “ Herald ” states that Prophetstown 
is to be lighted with electricity. 


Middleburg, N. Y.—There is talk of building an elec- 
tric road extending from Durham to Middleburg. 


Norfolk, Va.—The electric car line to Lambert’s 
Point is completed, and cars are now running daily. 


Rockville Center, L. I., N. Y.—The trustees having 
given consent to erect poles and wires in the village, a 
company will be organized at once to put in a plant. 


Bath, N. Y.—The New England Traction Company is 
going to apply for a charter for an electric road in Bath 
and to Hammondsport. 


Birmingham, Ala.—The Birmingham Railway & 
Electric Company intends to convert its whole street 
railway system into electric lines. 


Milwaukee, Wis.—The Milwaukee Street Railway 
Company is preparing plans for building an electric rail- 
way to Whitefish Bay early next spring. 


Leonia, N. J.—A meeting has been held in favor of an 
electric road in this borough and a company is securing 
right of way. Leon Abbett, of Jersey City, is interested. 


Groton, Conn.—A local manufacturer with sufficient 
steam power to generate all the electricity required by 
975 business places of the village proposes to put in a 
plant. 


Springfield, Vt.— The proposed electric road from 
Springfield to Charlestown, N. H., is receiving fresh at- 
5 and there now seems a probability that it will 

uilt. 


Hillsborough, N. H.—The Hillsborough Electric 
Light & Power Company has got its plant in working 
880 and is furnishing light for the streets and business 
places. 


Zan Antonio, Tex.—The Citizens’ Electric and Street 
Railway Company of San Antonio has filed an amend- 
ment to its charter changing its name to San Antonio 
Edison Company. 


Atlantio City, N. J.—The councils of Holly Beach, 
Anglesea and Wildwood, on Five-Mile Beach, have 
granted a franchise to a trolley railway company to 
lay tracks along the beach. 


Wheeling, W. Va.—A New York syndicate is nego- 
tiating for the purchase of the Wheeling trolley railway 
system, comprising about twenty miles of track, fora 
sum approximating $1,000,000. 


New Orleans, La.—The ordinance granting a fran- 
chise to J. J. Cohn, M. Bier and associates for an elec- 
tric lighting system in the city has been favorably re- 
ported by the council committee. 


Independence, Mo.—The electric light plant owned 
and operated by the Western Electric Light Company 
of this city has passed into the possession of Charles 
Gudgell, as trustee of the bondholders. 


Decatur, Ill.—John H. Culver of Decatur has been 
granted a franchise by the city council for an electric- 
light plant, to cost $10,000. The franchise is for twenty 
years and the contract with the city will be for ten years. 


Cincinnati, 0.—The Cincinnati Street Railway Com- 
pany is building cars for its Walnut Hills line which 
are half closed and half open, that is, summer and win- 
ter cars combined. The new vehicles are much larger 
than the ordinary cars. 


Salem, Mass.—A few evenings ago at the regular 
meeting of the Y. M. C. A. Congress the principal bill 
up for discussion was that providing for Welsbach gas 
lighting in place of electric lighting of the streets. The 
bill was defeated by one vote. 


Santa Barbara, Cal.—The Santa Barbara Consolidated 
Electric Company, which holds franchises for electric 
roads to Carpenteria, will erect at Summerland a power- 
house sufficient for the needs of the line and for the 
local supply of light and power. 


Wilkes-Barre, Pa.—The People’s Electric Railway of 
Nanticoke and Newport, which connects Newport 
Township with Nanticoke, was opened for traffic last 
week, and the first car was greeted with cheers from 
crowds gathered along the line. 


Johnstown, Pa.—A motor manufacturing company 
has made arrangements to remove to Johnstown as 
soon asthe Pennsylvania Railroad Company builds a 
spur to the works. It is stated that the new works will 
employ 400 skilled mechanics. 


Suffolk, Va.—The Suffolk street railway is likely to 
be purchased by Pennsylvania capitalists who propose 
to convert it intoan electric line and extend the road to 
Lake Kilby and the Suffolk Fair grounds, thence to 
Smithfield, and in time to Portsmouth. 


Detroit, Mioh.—.At the annual meeting of the stock- 
holders of the Citizens’ Electric Railway Company, held 
recently, the old officers were re-elected, as follows: Tom 
Johnson, president; J.C. Hutchins, vice-president and 
treasurer, and J. C. Peters, secretary. 


New Haven, Conn.— Thie reports of the four electric 
street roads of New Haven show that they are all doing 
a prosperous and paying business and that since the 
adoption of electricity as a motor they have increased 
their patronage as well as their usefulness to the city. 
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Lebanon, Mo.—The prope of the Light & Water 
Company has been purchased at foreclosure sale by 
Edmon E. Crebs, of Fairfield, III., who represents the 
present holders of the bonds, amounting to 6100. 000 
ms property was knocked down to Mr. Crebs at his bid 
o ,000. 


Akron, 0.—Itis stated that Gen. Samuel Thomas sad 
Calvin S. Brice, acting for a syndicate, have bought 
the Akron Street Railway and the Akron General 
Electric Company. The price quoted is $1,200,000. The 
road operates by trolley twenty miles of track in Akron 
and its suburbs. 


_ Canastota, N. Y.—The Marvin Drill Company has 

Just completed its first electric rock drill at its works 

here. The company has received inquiries from Eng- 

land, France, Germany, Norway, Sweden, Russia, Italy, 

aman, Chili, Brazil, Cuba, South Africa, Mexico sad 
nada. 


Amherst, Mass.—The board of trade has appointed 
committees to gather facts from neighboring towns rela- 
tive to the cost, construction and management of their 
electric roads as a preliminary move toward establishing 
an electric line from Awherst to Sunderland, through 
North Amherst. 


Chicago, III.—The Mutual Electric Light & Power 
Company, whose offices are in the Dearborn National 
Bank bgt a has made an assignment te Randall W. 
Burns. The franchise of the company and its plant are 
at Brainard, III., where it began business about three 
years ago. 


Xenia, 0.—The Rapid Transit Company of Kents hes 
contracted with the George H. Mellen Company of 
New York to build an electric road between Xenis and 
Springfield, twenty-two miles, work to be begun en 


February 1, the company to furnish everything ead 
turn over the road ready for operation by the middle of 


next summer, 


Baltimore, Md.—The Baltimore & Gunpowder Elee- 
tric Railway Company has been granted a franchise fer 
an electric railway beginning at the intersection of Mon- 
ument street with the eastern limits of Baltimore and 
running thence east to Eleventh street, thence south 
to the Philadelphia Road, and thence along the Pennssl- 
vania Road to the Gunpowder Falls. 


Rochester, N. Y.—Proposals will be received at the 
office of J. Foster Warner, architect, 1086 Granite Builé- 
ing, Rochester, until December 17 next, for gas aad elec- 
tric light fixtures for the new Monroe Ceunty Coart 
House. Designs must accompany all proposals, ther 
with a certified check for $1,000. Proposals should be 
5 7 aaa to Lyman M. Otis, chairman building eom- 
mittee. 


Kingston, N. T.— Prominent business men in Pon 
Jervis, Monticello and Ellenville have lately gone over 
the route of the proposed electric railroad connecting 
those places with Kingston, and are said to be convinced 
that it would be a profitable enterprise. The plan pro- 
posed is to build a freight, passenger and express line be- 
ey Port Jervis and Kingston taking in the villages 
on the route. 


Sauk Rapids, Minn.—At a special election held here 
recently for the purpose of voting $25,000 bonds to build 
a new dam across the Mississippi river to supply water 
power for an electric generating plant, etc., the issue 
was unanimously carried, there being not a single vote 
against it. A arge piper mill will be built as 00 as 
the dam is completed, and other manufacturing indus- 
tries are talked of. 


Buffalo, N. T.—The board of aldermen have at last 
finished their work on the franchise for the Niagara 
Falls Power Company by modifying the conditions ef 
the rejected instrument to suit the company in all but 
one particular, that retaining the power to annul the 
entire contract in case the company shall violate or ü 
to comply with any provisions of the t for thirty 
days after notice from the board of works 


Portland, Ore.—A decree of foreclosure has been taken 
in the United States Circuit Court in the suit of the Mer- 
cantile Trust Company of New York against the Pert 
land Consolidated Street Railway Company. The road 
has been operated by a receiver for the past year. The 
amount of the decree is $452,775, which comprises the 
consolidated bonds of the company, with interest. The 
Esa system comprises thirty-one miles of electric 
road. 


Niagara Falls.— The Niagara Falls Power Companys, 
to meet the present and prospective demands for power, 
intends to immediately extend its wheelpit and pat ia 
three more turbines and as many dynamos. The wheel- 
pit when completed will haye room for seven more tar- 
bines and the extension of the power house to a corre- 
sponding size will afford room for seven more dynamo. 
making ten in all, or a total power from these ten tar- 
bines of 50,000 horse-power. 


Shelton, Conn.—The Shelton Street Railway Companys 
has been organized and will begin construction of ite 
tracks through Howe avenue in Shelton and across the 
river to connect with the Derby street railway immedi- 
ately. The capital of the company is $22,000 and the 
directors are Thomas L. Watson and Allen W. Paige cf 
Bridgeport, W. J. Miller and D. S. Brinsmade ef ! 
ton and W. 8. Downs of Derby. General Watson has 
been chosen president and Mr. Paige secretary and 
treasurer. 


Meriden, Conn.— At the annual meeting of the Meri- 
den Street Railway Company, on the 25th ult., the fet- 
mal transfer of the road to the New York, New Haven 
& Hartford Company was ratified. The price paid was 
$750,000.—Rumorsare current here to the effect that the 
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Meriden, Waterbury & Connecticut River Railroad is to 
be equipped with electricity and that the Consolidated 
Company is seriously considering a plan to build electric 
roads to outlying towns and use them as feeders for their 
main line. 


Reading, Pa.—All lines operated by the Reading 
Traction Company at present, including the Black Bear 
line and the Reading and Womelsdorf Railway, will be 
merged into the United Traction Company, and applica- 
tion for a charter for the new organization will be made 
on December 17. The names of the corporators are Wm. 
R. Melllvain, Henry C. England, James A. O'Reilly, 
Samuel E. Riggand Oliver S. Geiger. The company 
will be capitalized at $400,000. 


Stockton, Cal.—James Cross, manager of the Hobart 
estate, and others are interested in a scheme to supply 
Stockton with electric power, to be generated at South 
Spring Valley reservoir, twenty-four miles from here. 
The force from the water can be utilized without detri- 
ment to the mines. It will generate 7,000 horse power, 
which can be conveyed to Stockton and used for manu- 
facturing and lighting purposes. The scheme is con- 
sidered feasible by experts. 


Ansenia, Conn.—Charles S. Mersick, as receiver for 
the Ansonia Electric Company, has been authorized 
to sell, assign, compromise, or in any way dispose of the 
uncollected accounts of that concern. The total of the 
uncollected accounts amount to $51,439.90 and more 
than half of them are considered to be practically worth- 
leas. There are claims amounting to $2,669 which are 
considered to be of some value, there is $4,507.19 in- 
volved in offsets, disputes and commissions and also 
$5,567.41 in litigation in Detroit. 


Meadville, Pa.—The Meadville city council has 
granted to George D. Twain, who represents the Mead- 
ville Street Railway Company, a franchise of thirty-five 
years, for the operation of an electric street railway. 
The conditions are: The company is to complete six and 
a half miles of traek within one year; to pay to thecity. 
on its gross earnings, after five yeurs, 1 per cent., after 
ten years, 3 per cent., and on the execution of the con- 
tract, to pay the city a cash bonus of $4,000. 


Peoria, III.— The stockholders of the Consolidated 
Electric lines of this city have ratified the action of the 
directors at the recent meeting in arranging for consoli- 
dation of the two lines. Hereafter the two systems will 
be operated under the name of the Central Railway 
Company. The stockholders authorized the issuing of 
$750,000 bonds for the purpose of taking up the outstand- 
ing bonds and improving the road. The stock of the 
new company is owned principally by Columbus R. 
Cummings Chicago, Walter Barker, J. B. Greenhut, 
Samuel Woolner, Jr., George H. Littlewood and other 
Peorians. 


Montreal, Can.—It is stated that the Lachine Rapids 
Hydraulic & Land Company has secured the stock of 
the Citizens’ Light & Power Company, and the Standard 
Light & Power Company, two companies which have 
very valuable franchises for the use of electricity in all 
its forme in Ste. Cunegonde and St. Henri, for street 
lighting in Westmount and St. Louis de Mile End, the 
lighting of the Montreal harbor, and the right to crect 
poles in the streets of Montreal. The Lachine Rapids 
Company is constructing extensive works on the shore 
at Lachine Rapids for the development of power for 
electrical transmission. 


Utica, N. Y.—It is announced from Philadelphia that 
the entire issue of Empire State Light, Heat and Power 
Company fifty-year 5 per cent. consolidated mortgage 

old bonds have been taken. The issue amounts to 

000,000, of which $1,000,000 is to be held in escrow to 
retire underlying liens. Of the $2,000,000 to be sold, 
1,000,000 goes to New York, $500,000 to Boston, and 

00,000 to Philadelphia. The company will control by 

urchase the street railway and electric light companies 
in Utica, Whitestown (N. Y.) mills and New Hartford, 
N. Y., and will have an electric storage plant of 20,000 
horse power capacity, the power to be received from 
Trenton Falls, N. Y. 


Pittsburg, Pa.—On December 23 the proposed con- 
solidation of the traction roads of Pittsburg will proba- 
bly be consummated. On that day the Pittsburg, Du- 
quesne, Central and Pittsburg, Allegheny and Man- 
chester companies will hold special meetings at which 
the shareholders will be given an opportunity of voting 
on a proposition to lease the several lines and their fran- 
chises to the so-called Consolidated Traction Company 
for a period of 950 years. There is no doubt that the 
project will go through, and this will leave the Pleasant 

Valley, the Second avenue, West End and the Pittsburg 
and Birmingham traction companies in the field as in- 
dependent corporations, the directors of these latter com- 
panies having declined to enter into a lease with the 
combine. 


New York.—The Assembly committee appointed by 
the Legislature to inquire into the fiscal condition and 
the management and operation of street railways in the 
State were in seasion in this city during the week past 
and took the testimony of officials of several of the street 
railways, among them thore of the Huckleberry. the 
committee's report of which will be looked for with in- 
terest. Mr. Eli T. Langdon, of the Dry Dock, East 
Broadway & Battery Surface Railroad, told the commit- 
tee that his company was only waiting fora fairly per- 
fect system of electric motors to introduce the method 
on their road.—The Fourth Avenue Company ( Vander- 
bilt) has two cars equipped with storage batteries run- 
ning constantly on the Astoria Ferry cross-town line as 
an experiment; these cars have worked satisfactorily 
from the first trip, and the officials believe they have 
9 50 a system that will continue to operate success- 

y. 


TELEPHONE AND TELEGRAPH. 


The Telephone in Maine. 


The “Bulletin” of Madison, Me., thus tells of the 
wonderful accommodations which are furnished by 

lephones in the Pine Tree State: Prof. Baker, of 

runswick, the whistler, singer and quick-witted coon, 
went to Bingham to give one of his street concerts when 
he was informed that a company at the Forks, which is 
twenty miles above Bingham, would like to hear him 
whistle. He secured the use of the telephone and after 
getting an order from the agent at Bingham to pay a 
specified sum he proceeded to send his shrill notes for a 
distance of twenty miles over the wire. The result was 
so satisfactory that he continued to entertain his un- 
seen audience for some time, for which he realized a 
good dum.“ 


A Verdict for Non-Delivery of Messages. 


L. C. Hendershoot, of Ottumwa, la., has secured a 
verdict for $1,234 in a suit against the Western Union 
Telegraph Company. The suit was brought to recover 
the value of his race horse, which, he alleges, died for 
the lack of veterinary treatment which could have 
been given him had the telegraph company deliv- 
ered promptly a message sent by the horse's trainer. 


The independent telephone movement in central 
Pennsylvania seems to be in a healthy condition. The 
Home Telephone Company of Lewisburg is now build- 
ing a line from Lewisburg to Mifflinburg. When it is 
finished a line will be built from Lewisburg to Milton 
and from Lewisburg to Northumberland and Sunbury. 
The Lykens Valley Telephone Company is now build- 
ing a line from Uniontown in Snyder County, to Selins- 

rove, crossing the river at Herndon. The Lykens 

"alley line connects Tower City, Williamstown, Lykens, 
Millersburg, Georgetown, Herndon and other towns. 
The two lines will be united at Selinsgrove. The ott- 
cials of the two companies intend to extend the line to 
Williamsport, Harrisburg and Pottsville. 


The Northwest Telephone Company is completing 
arrangements for the extension of its line from Fargo 
to Lisbon, S. D., in the spring. It is reported that the 
long-distance line is to be extended from Grand Forks 
to Grafton and Park River, and from Grand Forks to 
Larimore, and from Fargo to Tower City and Valley 
City. The proposed lines will give telephone commu- 
nication from Fargo to all parts of the State. 


George W. Cay and Martin Garrison are promoting 
the organization of the ‘People’s Telephone Company of 
New Haven, Conn., to compete with the service of the 
Southern New England Telephone Company in that city. 
Subscribers are being secured on the basis of $3 and èi 
rates. The promoters contemplate similar organizations 
to Hartford, Meriden, New London, Norwich and the 
other cities of Connecticut. 

Local capitalists of Grove City, Pa., have organized a 
company to construct a line from their town to the 
many surrounding coal mines and small hamlets, and 
finally centering in Mercer. Prominent men in Sharon 
and Greenville contemplate the construction of a line 
from their respective towns to Clarksville, taking in 


the small towns on the way. and from Clarksville to run 


it to Mercer. 


— 


Oakland, (ul., is trying to collect from telegraph and 
telephone companies an annual greund rent of $ for 
each pole within the city limits. To fix the basis for 
the rent, the council passed an ordinance directing the 
companies to number their poles. This the companies 
neglected to do, and the police then counted the poles 
preparatory to a demand upon the companies for the 
rent. The companies will resist collection. 


By the extension of the Rapid Telegraph & Telephone 
Company's line, now completed to Bethel, Vt., South 
Strafford, Strafford, Tunbridge, North Tunbridge. Chel- 
wa, Royalton, Stoughton’s Mills, East Bethel, Bethel 
and South Royalton are brought in direct communica- 
tion, with reduced rates. 


The Postal Telegraph and Cable Company is consider- 
ing the extension of its telegraph line into Texas. 
President Chandler has recently made a tour of that 
State with this idea in view. The extension, if made, 
will be over 1,000 miles in length and include the prin- 
cipal Texas cities. 


The Fulton Valley Telephone Company will extend 
its lines from Middleburg, through Fultonham, Breaka- 
been, Mackey and Broome Center, to Gilboa and Cones- 
ville, and from Breakabeen to Blenheim and West 
Fulton, and from Middleburg to Central Bridge, Cones- 
ville, West Fulton and Blenheim, N. Y. 


The Bell Telephone Company makes a good instru- 
ment showing for the month ended November 20, com- 
ing within 36 instruments of September, which was the 
largest on record. Compared with a year ago, the 
gross gain was 8,624, and the net 8,084. 


The county board of Menominee, Wis., has rejected 
the proposition of the Wisconsin Telephone Company to 
accept free of charge for one year telephones in the 
court house, jail and asylums. The Menominee Tele- 

hone Company, a local institution lately organized, has 
Installed a new telephone system and secured the 
greater part of the old company’s subscribers at a reduced 
rate. 


The Logansport Mutual Telephone Company, Logans- 
port, Ind., is preparing to make extensions tu a number 


of surrounding towns. Royal Center and Deer Creek 
are to be first accommodated, and extensions will then 
be made to Winamac, Kewanna, Rochester and a num- 
ber of other points. 

Dr. Sawbridge, of Stephenson, Mich., is interested in 
the organization of a company for the establishment of 
a telephone line connecting Menominee with the 
villages of Wallace, Ingalls, Stephenson, Daggett, Tal- 
bot, Bagley, Caney and Nadeau. 


Henry C. Wisner, a well-known attorney of Detroit, 
Mich., has filed a petition for a mandamus to compel 
the Michigan Telephone Company, the local Bell com- 
pany to furnish telephone service at a more reason- 
able rate than is now exacted. 


The director of public works of Philadelphia has been 
authorized to advertise for proposals for telephones and 
all wires where the city has its own circuit and no ex- 
change service is needed. Over 600 ’phones will be 
required. 


C. W. Rickerd, general manager of the Willow River 
Lumber Company, New Richmond, Wis., has asked for 
telephone franchises in New Richmond and Hudson. 
The system when completed will connect New Rich- 
mond, Hudson, Stillwater, St. Paul and Minneapolis. 


The township commit“ ee of Kearny township, N. J,, 
refuses to grant overhead street rights to the New York 
and New Jersey Telephone and Telegraph Company, 
demanding that wires be placed underground. 

The telephone war at Durham, N. C., between the 
Bell and Inter-State companies has reached that stage 
where Bell service is offered free of charge. 


John M. Lennan has been granted a telephone fran- 
chise at Orlando, Fla. It is his intention to construct a 
long-distance service in that part of the State, making 
Orlando the central office. 

The application of Hermann de Laguna for a tele- 
phone franchise at Pasadena, Cal., has been referred to 
the.city attorney and the judiciary committee of coun- 
cils for action. 


W. E. Zeigler and C. A. Limmins are canvassing 
Gettysburg, Pa., with a view to establishing a telephone 
exchange. It is proposed to connect with Baltimore via 
Hanover and Westminster. 


W. Z. Haight. of the Blue Earth Valley Telephone 
Company, of Winnebago City, is canvassing Mapleton, 
Minn., with a view to putting in a telephone exchange. 


The Wisconsin Telephone Company has acceded to 
the demands of its subseribers in Milwaukee and will 
adopt a revised schedule of rates. 


J. W. Walker will be manager of the new telephone 
exchange to be constructed at Florence, Ala. 


The telephone system of Gainesville, Ga., has been 
purchased by J. M. Oliver, of Montgomery. 


The council of Paris, III., has granted a telephone 
franchise to P. G. Furrow, of Cairo, III. 


The Oak Telephone Company of Bloomingdale, Mich., 
will construct a line to Paw Paw, Mich. 


Oxford and Henderson, N. C., are to be connected by 
a telephone line. 


New Companies Incorporated. 


The Pacific Coast Telephone and Electric Motor Com- 
pany, Los Angeles, Cal.—to manufacture telephones, 
motors, etc., and construct and dispose of telephone and 
telegraph lines, etc. Capital stock. $100,000. Promo- 
ters: L. M. Gibson, W. C. Harrison, Jno. C. MacCabe, 8. 
Weathercott, H. I. Lloyd, Los Angeles. 


The Western Telephone Construction Company, Janes- 
ville, Wis. Capital stock, $5,000. Incorporators: W. F. 
Palmer, George S. Parker and T. A. Pipelow. The com- 

ny will manufacture telephones and build and equip 
ines. The factory will be located in Janesville. T. A. 
Pipelow, of Milwaukee, will have charge of the work. 


The lowa and Dakota Telephone Company, Center- 
ville, 8. D. Capital stock, 525.000. Incorporators : J. 
E. Tomilson, W. A. Houts, and W. A. Cottrell. 


The Pierce County Telepbone Company, Wisconsin. 
Capital stock. $3,000. Incorporators: E. R. Condit, J. 
M. Johnson. T. E. Nelson and A. E. Michael. 


The Crowley Telephone Company has been organized 
at Maple Rapids, Mich., with a capital stock of $2,200. 


COMMERCIAL PARAGRAPHS. 


George Cutter's street lamp fixtures are known wherever 
electric light is used. The latest candidate for favor in this 
line is the“ Always Level” suspension streethood which 
is illustrated and described in a circular now being issued 
to the trade. 


The Columbus Lantern of November 6 says: ‘The dispo- 
sition of manufacturers of electrical apparatus to be well 
represented at the Ohio State University is typified in the 
recent action of the Standard Electric Company of Chicago. 
A year ago last May a 20 light are dynamo was made es 
pecially for us from the latest designs. Since that time the 
company has improved the regulating apparatus used on 
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the inachine and has sent, without expense to us, the entire 
set of new parts necessary to adapt this new method of 
regulating to the old machine.” 


Southern Planters Interested in the Tesla Motor. 


The Atlanta Constitution says: The Westinghouse Elec- 
tricand Manufacturing Company is giving some valuable 
suggestions to the planters of the South who feel more and 
more the necessity of some convenjent and cheaper motive 
power to take the place of steam or, what is atill worse, the 
horse. The Tesla motor at the exhibit of the Westinghouse 
Company is solving this problem for the farmers. Suppose 
a number of planters in the same community and residing 
near a water course should get together and utilize the 
water power to generate electricity. This would make the 
cost to cach but nominal; uot more than about $200. Now, 
with connecting wires, each planter could operate a motor on 
any portion of his farm to gin his cotton, shell his corn, saw 
his wood, or run any sort of machinery about the place. 
One Tesla motor could do all the work, and the cost, once 
the power station or plant was established, would be far 
leas than the cost of steam and a thousand times more con- 
venient. This matter is attracting the attention of the 
farmers who visit the Exposition and the Westinghouse 
Gompany will have done a great good for the South when 
it has introduced this motor on the plantations.” 


Insulators for High Potential Cirouits. 


It is admitted that high potential circuits are dangerous 
if not properly insulated. It is the opinion of Capt. Wm. 
Brophy, chief of the Boston Wire Department, that ‘the 
so-called insulating covering in use at the present time for 
high potential circuits is worse than a delusion and snare. 
Knowing the worthlessness of the material, it becomes 
necessary to use the best form of insulating supports. The- 
present style of glass insulators is not what is required. 
Many of these jnsulators are only go in name. The very 


Heat, cold, dampness, acids, alkalies cannot act to disin- 
tegrate or otherwise injuriously affect the properties of the 
Insulator. 
fluid substances as well as of other forces. No other 
insulator possesses, or maintains to such a high degree, all 
the essential qualities of high insulation resistance. 

Many of these insulators are already in use on high 
potential long distance transmission lines and have 
uniformly given efficient, safe and satisfactory service. 


INCORPORATIONS. 


The Pittsburg and Monongahela Traction Company, 
Pittsburg, Pa. Capital stock, $12,000. Promoters: M. C. 
Bulger, Brownsville, Pa.; H. C. Johnson, Pittsburg; M. J. 
Eakin, Allegheny, Pa. 

The Belleville Traction Company (Limited), Belleville, 
Can.—to establish an electric street railway in and about 
Belleville. Capital stock, $100,000. Incorporators: 8. A. 
Lazier, T. C. Lazier, R. C. Lazier, S. S. Lazier and S. D. 
Lazier. 


The Pottstown and West Chester Electric Railway Com- 
pany, Pottstown, Pa.—to build and operate an electric 
railway about 22 miles long from South Pottstown to Buck- 
ton, Pughtown, to West Vincent, to the Eagle, to Lionville 
and to West Chester. Capital stock, $500,000. President, 
John P. Robinson, of Philadelphia. Directors: Arthur C. 
Ash, of Trappe ; H. P. Clay, of Pottstown; Henry H. Rob- 
inson, Collegeville; Forrest D. Ash, of Spring City, and 
Joseph F. Ash, Trappe. 


The National Electrica! Exposition Company, New York 
City—to hold exhibitions of all productions of electrical 
and kindred industries. Capital stock, $10,000. Directors: 
Harrison J. Smith, Marcus Nathan, Robert B. Corey, 
Stephen A. Douglas, William F. Weise, William A. Stadel- 
man, C. O. Baker, Jr., John A. Seeley and George F. 
Porter, of New York City. 


The New York Gas Improvement Company, New York 
City—to purchase and develop real and personal property, 
including machinery, inventions and patent rights relating 
tothe manufacture and production of gas or electricity, 
and to construct and equip buildings and machinery, and 
to lay pipes or wires. Capital stock, $2,000. Directors: 
Charles D. Lithgow, Emil Carlebach, John A. 1 
Edward J. Kavanagh, Edward D. Phillips and P. F. 
Vaughan, of New York City. 


LOCKE’S TRIPLE PETTICOAT INSULATOR. 


best grade of glass or porcelain should be used, and the 
double or single petticoat pattern, the form best suited to 
the purpose being that which wil) offer the greatest amount 
of dry surface between the wire and the supporting pin. 


The qualities of an insulator deemed by Capt. Brophy to 
be essential for the purposes of high insulation are sup 
plied in the Triple Petticoat China Insulator manufactured 
by Fred M. Locke, Victor, N. Y. 

This Insulator is made from the highest grade chinaware 
in the world. It measures 5'4 inches in diameter and 4 
inches in height, and has over 12 inches of surface between 
the wire contact and the supporting pin. About 10 inches of 
this surface is on the under side of the insulator, out of 
reach of direct rainfall, where it keeps comparatively dry. 
The surfaces of the bottom of the insulator are perpendicu- 
lar, and therefore catch no foreign matter. 

By repeated practical tests it has been found that a poten- 
tial of 85,000 volts is required to puncture the insulator; 
hence it will carry with safety and economy any voltage 
that is practicable for use in commercial applications of 
electric power. The body and glaze of these insulators are 
of simple earths only, fused together into a vitreous, homo- 
geneous mass at the greatest heat. No lead or other 
metallic oxide being used in making, the glaze is not a 
conductor. 

These Insulators will not craze or crackle on the surface, 
or lenk.“ as insulators made of inferior material will do 
when subjected tocvariations of temperature. The ware 
used in the construction of these Insulators will stand 
severe tensile strains or heavy blows without injury, and 
will not crack or chip from the effects of high potential 
currents. 


The Bergmann Electric Company of New York City—to 
manufacture appliances to produce electricity, gas, steam, 
or heat, and to distribute the same. Capital stock, $500,000. 
Directors: Sigmund Bergmann, Harry E. Bailey, Edwin 
Lavens, Philip H. Klein, Jr., and Frederick La Roche, of 
New York City. 


The Orange Mountain Traction Company has filed articles 
of incorporation at Newark, N. J. The company is to take 
the property of the Mountain Cable Company, which was 
recently sold by the receiver. The capital stock of the new 
company is $150,000. The corporators are Walter G. 
MacFarland and Leonard G. Dodge, of Philadelphia, and 
William S. Hood, of Camden, N.J. 


The Woodbury (N. J.) Hygiene Icc and Manufacturing 
Company has filed articles of incorporation, and intends 
to offer to light the city with electric light in competition 
withthe Woodbury Gas and Electric Light Company. 


The Woodhaven Electrice Light Company, Jamaica, N. Y. 
—to manufacture and use electricity for producing light, 
heat and power. Capital stock, $225,000. romoters: Flor- 
inn Grosjean, Brooklyn, N. Y; E. M. Martin, Elizabeth, 
N. J.; A. J. Cordier, Woodhaven, N. Y. 


The Allegheny and Evergreen Strect Railway Company, 
Allegheny, Pa.—to build an electric street railway in 
Allegheny County. Capital stock, 830,000. Promoters: II. C. 
Bolster, Win. L. Hartmeyer, J. C. Eckerman, Allegheny, Pa. 


Tbe Salida Electrice Company, Denver, Col.—to furnish 
electricity for light, heat and power in Salida. Capital 
stock, 850,000. Promoters: Geo. A. Goddard, James E. 
Johnson, John Brennan, Denver, Col. 


The Orchard Water Company, Kalama Wash.—to main- 
tain and operate water works and electric lights in any 
town in Washington. Capital stock, 87,000. Promoters: 
IL Orehard, J. P. Atkin, A. H. innis. 


The Tacoma Auxiliary Fire Alarm Company, Tacoma, 
Wash.—to install clectrie auxiliary fire alarm systems in 
Pierce County, Wash. Capital stock, 80,000. Promoters: 
J. M. Bell, B. K. Worley, D. B, Worley, W. E. Theodore. 


The structure resists the action of gaseous and 


MOONLIGHT SCHEDULE FOR THE UNITED 
STATES. 


(Issued by the Washington Carbon Company. 
DECEMBER, 1895. 


LIGHT. ; | 


DATE. DATE. | Exrixd. 
1 4.10 A. M 1 6.00 A. M. 
5 No light 2 i No light 

se 3 ; 11 

4 | 5.00 P. M 4 8.00 P. u 

5 5.00 8 i 9.00 

6 5.00 6 10.10 

7 5.00 7 110 

8 500 9 ; 12.40 a. M. 

9 5.00 10 100 
10 5.000 11 130 
11 5.00 12 3.00 
12 5.00 13 4.0 °° 
13 5.00 14 5.0 
14 5.00 15 6.0 * 
15 5. 0 16 6.0 ° 
16 5.00 17 6.20 
17 5.00 18 6.20 
18 5.00 19 i 6.20 ~“ 
19 5.00 “ 20 6.20 * 
20 | 8.00 ‘ 21 6.0 " 
21 | 9.10 22 6.20 
22 i 10.10 23 6.3 " 
23 11.00 ‘ 24 6.00 
24 11.00 “ 25 6.20 
25 | seeeoee se | ees eepnpe 
2% 12.10 a.m 26 6.0 
27 1.10 | 27 6.20 
28 2.10 | 28 i 6.20 
29 3.20 29 6.2 “ 
30 4.20 ‘ | 30 6.0 
31 No light. | 31 i No light. 


ELECTRICAL PATENT RECORD. 
LETTERS PATENT ISSUED NOVEMBER 26, 1995. 


ELECTRIC RAILWAYS AND APPLIANCES. 


550,319. Electric Tramway With Underground Distrib» 
tion of Current. Alfredo Diatto, Turin, Italy. Filed 
Sept. 1894. 

550,393. Electric-Car Truck. Louis J. Hirt, Somerville, 
Mass. Filed March 5, 1894. 

550,437. Electric Railway. David Brooks, Jr., Philadel 
phia. Filed Feb. 28, 1894. 

550,458 Trolley. Eugene IL. Richter, Philadelphia, Ps. 

Filed March 27, 1895. 

550,465. Electric Railway. George Westinghouse. Jr. 
Pittsburg, Pa. Filed June 13, 1890. 


ELECTRIC LIGHTS AND APPLIANCES. 


550,242. Electric Car-Lighting Apparatus. William Biddle. 
Brooklyn, N. Y. Filed March 7, 1895. 

550,365. Electric-Arc Lamp. Frank Emery, New York, 
N. Y., assignor to the Standard Thermometer Com- 
pany, Peabody, Mass. Filed April 22, 1895. 

550,432. Electric-Lighting Gas- Burner. John M. Anck. 
Philadelphia, Pa. Filed March 29, 1895. 


DYNAMO ELECTRIC MACHINERY, ETC. 


550,283. Electric Mining-Machine. Edmund C. Morgan. 
Chicago, III. Filed Dec. 12, 1894. 

550,344. Electromotive. Jean J. Heilman, Paris, Franee. 
Filed Feb. 13, 1895 

550,334. Self-Exciting Constant-Current Alternator. Albert 
Schmid, Allegheny, and Benjamin G. Lamme, Pitt 
burg, Pa. Filed Aug. 24, 1891. 

550,407. Commutator. John Dice, Wilkinsburg, Pa 
Filed Aug. 21, 1895. 

530,464. Dynamo-Electric Machine. Elihu Thomson and 
Merle J. Wightman, Lynn, Mass., assignors to the 
Thomson-Houston Electric Company of Connectiem 
Filed Dec. 2. 1882 

550,467. Electricand Fluid Locomotor. George Westing- 
house, Jr., Pittsburg, Pa. Filed Feb. 5, 1892. 

550,481. Controlling Apparatus for Electromotors. Jean 
B. G. A. Canet and Andre Hillairet, Paris, France. 
Filed Aug. 28, 18%. 

TELEPHONE AND TELEGRAPH APPARATUS. 


550,255. Apparatus for Hanging and Cleaning Telegraph or 
Telephone Wires. Alphons Custodis, Dusseldorf, Ger- 
many. Filed May 15, 1895. 

550,260. Telephone-Circuit Signal. Mark A. Edson, Chr 
cago, III., assignor to the American Bell Telephone 
Company, Boston, Mass. Filed May 20, 1895. 


550,510. Telegraphy. Isidor Kitsee, Philadelphia, Pa 
Filed May 25, 1895. l 
550,511. Telegraphy. Isidor Kitsee, Philadelphia, Pa 

Filed Sept. 7, 1895. 
BATTERIES. 


550,480. Plate for Secondary Voltaic Batteries. William 
A. B. Buckland, London, England. Filed July I‘. 
1895. 

550,534. Battery-Well. Jens D. Schreuder, Edgewood, and 
Simon H. Stupakoff, Titanin: assignors to the Union 
Switch and Signal Company, Swissvale, Pa. Filed Oct 
25, 18%. 

MISCELLANEOUS. 


550,252. Commutator-Brush. Nellis M. Cross, North East. 
Pa., assignor of one-half to Charles A. Ensign, me 
place. Filed Oct. 29, 1891. 5 

550,281. Tube, Pipe or Conduit. Robert H. Martin, Brook- 
Iyn, N. X. Filed Feb. 28, 1891. ; 

550,298. Electrically-Controlled Clutch Mechanism. Jobn 
E. Stannard, Springfield, Mass. Filed April 5, 18 
550,329. Electrical Pumping APAS Gustaf Renner- 

felt, Arvika, Sweden. iled July 16, 1894. 

550,330. Electric Pumping Apparatus. Thurs G. Renner 
felt, New York, N. Y. Filed July 3, 186. es 

550,355. System of Electrical Distribution. Oliver R Sar 
lenberger, Rochester, assignor, by mesne assignments 
to the Westinghouse Electric and Manufacturing Conr 
pany, Pittsburg, Pa. Filed Oct. 12, 1886. l 

550,403. Electrodepositing Apparatus. Henry L. Brde 
man, Blue Island, III. Filed Dec. 22, 1891. s 

550,411. Elcetrie Switch. Thomas Harper, New Brunswick. 
N.J. Filed Aug. 29. 1894. i H 

550,462. Register for Fire-Alarm Systems. Nathan 
Suren, New York, N. Y. Filed Jan. 29, 18%. 

550,468. Ventilating Means for Electrical A 
George Westinghouse, Jr., Pittsburg, Pa. Fi 
1895. 
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NEW YORK, DECEMBER 11. 1895. 


EDITORIAL NOTES. 


An That the condition of the electrical 
Urgent trade has undergone a marked 
Necessity. improvement during the past year 
is beyond question. It is equally true that the 
measure of this improvement has been much less 
than it would have been if all the leading companies 
had been managed in the interests of stockholders 
and with sound common sense. If there is one 
company which has failed to secure any benefit from 
better general conditions, it is the General Electric 
Company. And this company, being the largest one 
in the country, with its slovenly or corrupt manage- 
ment is the only apparent stumbling-block which 
prevents this trade taking its plac: near the head of 
the procession of prosperous American industries. If 
the interests of the G. E. Company were the only ones 
to be injured by the policy pursued, the subject 
would not be worthy of comment. But this“is not 
the fact. They are the pacemakers. They do a 
larger business than any other company. .They 
make and sell in greater or smaller quantities about 


everything needed in the railway or lighting 
business. They virtually make prices. Though 


other companies may get perhaps 10 per cent more in 
competition it is almost entirely the fault of the 
G. E. management that prices are not at least 25 
per cent. higher. It is only a few months indeed 
since in official circulars they announced an average 
reduction of 25 per cent. on small supplies, in face of 
the fact that with the general recovery of business 
prices of iron, copper and other raw material had 
been advanced. 

If it is argued that the G. E. Company is doing a 
big business, it is almitted. But to whose benefit? 
Certainly not to that of the stockholders. The only 
apparent benefit in the present conduct of that busi- 


ness accrues to the small coterie of salaried schemers . 


who direct its affairs but who pay no share of the 
lonses. 

The troubles in that company are deep-seated, and 
will require the concerted action of the stockholders 
before they are cured. Nothing less than a revolu- 
tion in management must occur, with the dismissal 
of every man holding high position there to-day. 
A house divided against itself cannot stand, and no 
business concern can endure whose control is in- 
trusted to various cliques of malcontents, each work- 
ing for his own ends, without harmony, without au 
able or authoritative central head. In the G. E. 
Company there is nothing but petty intrigue, jeal- 
ousy and contention for place. As the formation of 
the company itself was a grand conspiracy against 
the electrical trade of America, so its management 
has descended into a series of petty conspiracies, one 
against the other, each with the same object in view. 


No. 22 


In this we do not refer to the Board of Directors, but 
to the officers, from the president down to the heads 
of departments. Each one is after the scalp of the 
man above him, and no trick is too mean when there 
is any hope of success. Several of the pigmies have 
agreed that the president ought to be displaced. 
There the argument ends. Each thinks that he is 
the man for the place. Conspicuous aspirants for this 
position are Messrs. Ord and Darling. This internal 
warfare has gone so far that one man hires detectives 
to watch his rival, and the private detective agencies 
of the city have reaped quite a harvest. 

It should be obvious to the stockholders that the 
condition of their property cannot improve materially 
as long as the present state of affairs exists. It is 
for them to determine what shall be done. There 
can, however, be no half-way measures. The remedy 
must go to the bottom of the difficulties. It must 
begin at the top, but not end there. 

Charles A. Coffin must go. He has showed his 
utter unfitness to manage a large manufacturing 
enterprise. Whatever power he ever had for good 
has been destroyed, and his capacity for evil on the 
outside of the company has been greatly overesti- 
mated. He could never again gain a foothold in this 
trale. Any company taking him up would be 
marked for certain destruction. The man and his 
methods are too well known. He would have to de- 
vote his talents to some other line of business. 

The company needs a strong central head. The 
man cannot easily be found, but he must exist. The 
requirements are peculiar, but not impossible. 

The diverse and sundry committees must be abol- 
ished. Every one of the officers and employés who has 
been engaged in the petty intrigues of the past two 
years must go with Mr. Coffin, or follow him 
quickly; new blood is needed. 

The intrinsic value of the stock becomes Jess and 
less the longer the maladministration of affairs con- 
tinues. Interest can never be earned on the present 
capitalization but with a proper reduction, and 
with a strong management the property would soon 
be turned into a paying one. Every company in the 
field would thereby be benefited, but the greatest 
benefit would be to the G. E. Company itself. 

The revolution is inevitable. The sooner it comes 
the sooner will the ill-repute of the company in the 
trale be removed, the confidence of the press be 
restored, the securities of the concern again command 
some measure of respect, and the stockholder obtain 
some return on his investment. 


& & * 


IF the Standard Telephone Company has any more 
patents it desires illustrated, it can send in its lists. 
ELECTRICITY is the best read trade paper in the 
world, and reading notices of this nature cost noth- 


ing. 
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More Lamp Most of our readers will be sur- 
Litigation. prised to learn, on reading this 


week’s issue of ELECTRICITY, that farther injunctions 
have been granted in favor of the General Electric 
Company against an independent lamp manufac- 
turer. While the General Electric Company had 
made many boasts after the expiration of the funda- 
mental Edison filament patent that there were many 
detail patents in reserve which could still be used to 
suppress competition, no one posted in incandescent 
lamp manufacture had taken much interest in the 
subject, knowing that there was nothing left of any 
value in the way of patents on the incandescent lamp, 
and that whatever suits might be brought by the 
General Electric Company would be brought simply 
for the sake of annoyance and with no expectation 
that competition could be killed. 

We reproduce this week the full text of the patent 
upon which an injunction has been granted, with 
illustrations. This is done, not because the subject 
merits particular prominence, but to allay the fears 
of such of our constituency as have not ready ac- 
cess to the facts. The patents cover nothing of im- 
portance. and it is doubtful if any independent lamp 
factory in the United States is infringing them. 
They cover details of manufacture which have long 
since been superseded by the makers of the best lamps 
by other and better processes. The methods covered 
are still used in the Harrison lamp works, but it is 
well known to every user of incandescent lamps that 
the Edison lamp of to-day is not the best lamp on 
the market, and it isadmitted by everyone except the 
General Electric people themselves that it stands 
fifth or sixth in the field. It is extremely doubtful 
that the patents could have been sustained if a 
thorough defence had been set up, but the facts are 
that the patents were not worthy of any defence, and 
we do not see why the Bryan-Marsh Company should 
be particularly criticised for allowing a judgment to 
be taken by default. We do think, however, that 
this company would have used good judgment to 
have advised the trade through the press when this 
suit was bronght as to just what the action compre- 
hended. 

That the Bryan-Marsh Company do not attach spe- 
cial importance to the decision recorded against them 
isshown by the following statement of Mr. Converse 
D. Marsh, president: 

“ Three days before we received notice of the suit 
we had discontinued the use of the methods de- 
scribed in these patents, because we found them to 
make unsatisfactory lamps. But until we received 
formal notice of infringement from the Edison Com- 
pany, we did not know that the method of securing a 
filannent from the inside of a lamp was patented. 
However, the whole matter was of no importance, as 
the Edison Company readily agreed to take judgment 
and waive damages, they paying all the costs of the 
action. 

„The judgment in no wise affects us or our cus- 
tomers, as the $1 damages awarded the Edison Com- 
pany covers the entire matter.” $ 


& „ * 
Nu Trolley The decision of Judge Town- 

Monopoly Yet. send in the suit of the Thom- 
son-Houston Electric Company against the Win- 
chester Avenue Railroad Company, sustaining the 
validity of patent No. 495,443 and invalidating 
patent No. 495,383, will doubtless prompt the Gen- 
eral Electric Company to claim a monopoly of the 
under-running trolley system in this country. In- 
deed it would seem, at first thought, that the de- 
cision in this suit affords ample ground upon which 
to base such a claim. But such an assumption can 
be properly made only after certain other conditions 
are fulfilled. 

Should the New Haven decision be sustained by 
the higher courts, it will certainly mean that those 
roads now operating without licenses from the Gen- 
ral Electric Company will be compelled to either 
abandon the present form of trolley or to pay a roy- 
alty for its continued use. An, appeal is to be taken, 


commereial rather than a scientific stan“ point. 


ELECTRICITY. 


however, and it is the opinion of able legal talent 
that Judge Townsend may be adjudged to have been 
in error when he so broadly sustained the claims of 
patent No. 495,443. In the event of the decision 
being affirmed, those roads not licensed by the Geu- 
eral Electric Company need not render their tribute 
to Cæsar, having, as they will, recourse to the use 


of other forms of trolley not covered by the patent 


in suit. 

If the somewhat remote, if not impossible, contiu- 
gency implied by a failure to invent a non-infringing 
trolley should arise, there yet remain other efficient 
methods by which current can‘be supplied to the 
motors of a moving car, none of which come within 
even the broad scope of any of the claims of the Van 
Depoele patents. Of one of such devices ELECTRICITY 
said in its issue of May 29: 

Reference is here made to the flexible sliding con- 
tacts · usually mounted in the form of a parallelogram 
on the top of the car. One great advantage that this 
form of contact has is that it does not lose contact 
with the wire and that upon reversing the direction 
of the car it is not necessary to pull down the trolley, 
reverse its position and then adjust it to the conduc- 
tor. In fact, we have often wondered that this de- 
vice, so well and favorably known abroad, has not 
been adopted here to the exclusion of tlie devices 
with which we are familiar. 


It has not frequently occurred that we are com- 
pelled to go to Europe for mechanical or electrical 
ideas of any kind, but when forced, either by restric- 
tions of patents or other circumstances of trade, to 
borrow from our neighbors on the other side, Yankee 
ingenuity has always found abundant opportunities 
for improvement. The European form of trolley, im- 
proved to suit the local conditions of traffic in this 
country, would certainly prove quite as efficient and 
satisfactory in American service as it has abroad. 

In any event, a trolley monopoly, even if estab- 
lished through protracted litigation, cannot be made 
effective, nor can it be long continued. 

& N & 
Elec ricity A careful perusal of Mr. Leon 
Direct Le Pontois’s interesting paper on 

From Heat. ‘‘The Inefficiency of the Direct 
Methods of Converting Heat into Electricity,’’ con- 
cluded in this issue, leads rather than forces one to 
accept as correct the author’s conclusions ‘‘ that it is 
not very likely electricity will ever he obtained, 
efficiently. from heat, and ‘‘ that after all the most 
economical solution to the problem lies in the con- 
struction of a more perfect heat engine, driving the 
already highly efficient dynamo.”’ 

Able and distinguished scientists and experiment- 
ers have given much careful thought to the problem; 
but so long as it remains seemingly impossible to 
devise any apparatus, or to employ any process by 
means of which no more than 2 per cent. of the heat 
energy of any combustible can be converted into 
electricity without the aid of intermediary devices, 
this method of conversion will certainly not extend 
its usefulness beyond the realm of laboratory experi- 
ment. As interesting as it may be to follow the re- 
searches of the investigators in this field, the results 
attained by them must at last be judged from a 
By 
this standard any energy-converting device having 
an efficiency of 2 per cent. or less becomes useless for 
any of the purposes of this eminently practical age. 

In view of the unsuccessful attempts already made, 
it would seem that the science of thermo-electricity 
has reached a stage of development beyond which it 
is not pessible to go until some more efficient process 
of conversion has been discovered. When it is found 
what electricity actually is, or when the true relation 
existing between electricity and heat becomes 
known, acommercial solution of the problem of con- 
verting the latter into the former by direct methods 
will doubtless be accomplished. 


„The Evolution of a Technical Journal.” 


(From W. J. Johnston's latest brochure. ) 
ELECTRICITY has become a necessary part of daily life. 
Every branch of human industry has come more or lens 
within the range of its columns. 
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Under the Searchlight. 
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Views and Opinions on Timely Topics. 


—— 
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STRANGER things hare happened than that Henry 
Villard should succeed Charles A. Coffin in the prer- 
dency of the General Electrie Company. Mr. Coffin has 
already announced to Mr. Villard personally that ke 
would cheerfully retire in the latter's favor. Mr. Va- 
lard has time, ambition, power to raise money. Why 
should he not take it into consideration ? 


& & * 


Asks Advice of Congress in the Bertiner 
Case. 


In his report of the operations of the Department 
of Justice for the last fiscal year Judson Harmon as 
Attorney General asks Congress to direct him what 
to do in the Bell telephone litigation. The expense 
of this case, he says, is very heavy. It will take six 
months to prepare rebuttal testimony. He ferars 
continuing the case to a final decision, providing the 
expenses can be met, and says: 

Ik the people have been deprived of their natural 
rights by the improper issue of a patent, as the 
Government avers, it would not be a proper coure 
on its part to discontiaue litigation which ha 
probably been purposely protracted ur til the patents 
have expired, but such litigation should be persisted 
in to establish, for the sake of future action on ite 
part, its right to sue to annul patents.” 


xK kx Xx 


ELECTRICITY offers as a suggestion to some one ol 
the lamp companies that at the Grand Electrical 
Exhibit of 1896 a drawing-room be fitted up to show 
the possibilities in effects with concealed lamps. 
Any good concern in the business would cheerfully 
do the glass work without charge, and any ome of 3 
dozen furniture establishments would supply the 
furnishings and draperies on the same basis. Wonld 
not such an exhibit attract the attention of many 
a householder in the larger cities, and shew that the 
highest triumphs in artistic lighting are reserv. 1 f~ 
the electric incandescent lamp ? 


& K * 


Some Reasons Why Supply Dealers Complain 
of Low Prices. 


(From New York Department Store Adyt.: 

Electric Call Bell Outfit.—We offer this entire outfit with 
full directions so simple that a child can put it up, all con» 
plete for 98 cents. 

Dr. 's Medica) Battery, one of the finest bat. 
manufactured, in a handsome polished oak case, cowveni- 
ent and most reliable, metal parts handanmely niekel-pleted, 
with complete set of fittings; regularly sold et $6.00; apecia!, 
$3.98. 

If you want to catch the worm buy one of our Eartr 
Bird” Electrical Alarm Clocks, mounted on handsome 
polished oak cabinet, complete with battery ; formerly Sold 
at $5.50; special $2.98. 


„& & * 


FROM the Richmond (Va.) papers we leara that 
during the progress of the fight for a franebise ia 
that city between the Home Telephone Company and 
the Standard Company agents of the latter telegraphed 
to the editors of the Electrical Werld and the Electricel 
Review, asking their opinion of the standing of 
ELECTRICITY. Both these gentlemen replied that 
they had no opinion to express. This is characteris- 
tic. Neither one of these esteemed contemporaries 
has ever been known to have an opinion on any subject. 
At the same meeting of council letters were read 
from the following gentlemen expressing the hmm. 
that ELECTRICITY is a paper of very peor standing : 
Morris Hunter, Richmond, Va.. Secretary G 
Dominion Construction Company; C. W. Winston, 
Richmond, Va., Secretary and Treasurer Electric 
Gvnstruction Company and Home Electric Company ; 
A. Pizzini, Jr., Richmond, Va., President Electrice 
Construction Company and Vice-President Hame 
Electric Company ; M. W. Thomas, Richmond, Va.. 


Dec. 11, 1895 


General Manager Old Dominion Construction 
Company. 

We cannot claim the pleasure of the acquaintance of 
any of these gentlemen, and as Mr. Toots said to Capt. 
Sol. Gills, we do not see how they ever can know us 
without giving us the pleasure of their acquaintance. 


xK k X 
Has Not Sold to the Bell Company. 


A statement was recently made in the columns of 
the Commercial Appeal.of Memphis, Tenn., to the effect 
that the Memphis Telephone Company, which in Au- 
gust contracted with the American Electric Telephone 
Company of Kokomo, Ind., for a $100,000 plant, had 
sold its rights to the Bell Company. The matter 
being brought to the attention of the American 
Company, the following denial was made by Paul W. 
Bossart, Assistant General Manager : 

„There is no trnth whatever in the statement 
that the Bell Company has bought the Kokomo 
claim in Memphis?’ Preparations are being made to 
prosecute the work under contract.” 

K „ * 

Lonp DUNBAVEN, the ex yatchsman. widely 
known in literary circles as the author of Explana- 
tions which do not Explain,” has, it is ramored, in- 
structed a New York attorney to institute proceed- 
ings under the copyright laws against Thurlow Weed 
Barnes. It ia alleged that the title of the distin- 
guished English author’s most reeent production has 
been appropriated without consent or credit by his 
American contemporary, whose facile pen has already 
produced two installments of his highly interesting 
work of creative and imaginative writing. 


„& XK * 


„Electricity finds Mr. Angell. 


To the Editor of ELECTRICITY. 

Sin: In this week’s issue of your paper I notice a 
request for my address. 

You may say to your correspondent that I am on 
the road most of the time and will be at this hotel 
address until Thunslay next, where the party can 
communicate with me if desirable. 

At Hotel Burns. Syracuse, from 12th to 15th. 

The value of your paper is demonstrate.) in this 
instance. Yours truly, 

F. H. ANGELL. 


The Avery, Auburn, N. Y., Dec. 9, 1895. 
& & x 


The Standard in Congress. 


Senator Gorman has introduced in the Senate a 
bill to authorize the Standard Telephone and Tele- 
graph Company of Baltimore and Washington to 
operate and maintain a plant and exchange in 
Washington. 

& & % 

ONE of the funniest things which Mr. Thurlow 
Weed Barnes has said is that the criticisms of his 
company have emanated from the Bell Company. 
We suppose the Bell Company would gladly swap 
off its best patents for the assurance that there 
would be a company just like the Standard started 
every month. Nothing would be surer to prolong 
the life of the Bell monopoly. 


K&K & * 
Free Telephone Service. 


(From the Providence Journal.) 


That it is neither impossible nor necessarily dangerous 
beyond tlie actual risk to capital invested, to bring the Bell 
Telephone combination to terms is seen by the report froin 
Durham, N. C., where the Inter-State Telephone Company 
has pressed its competition to such a critical point that the 
Bell Company has offered instruments to the public free of 


charge. 
% % * 
The Oft-Recurring Rumor. 


(From Town Topics. ) 


For the twentieth time a pool has been formed in Gen- 
eral Electric, with a view of putting that stock well in the 
80s. I hope that on this occasion success will perch upon 
the banner of those who are expending such force in trying 
to shock the bears on General Electric. 
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Westinghouse Wins and Loses. 


THE UNDER-RUNNING TROLLEY. 


One of the Van Depoele Patents Declared Invalid; 
Another Sustained. 

Judge Townsend. of the United States Circuit 
Court at New Haven, Conn., on the 7th inst., ren- 
dered a decision in the suit of the Thomson-Houston 
Electric Company vs. the Winchester Avenue Rail- 
road Company, declaring one of the Van Depoele 
uuder-ruoning trolley patents in suit to be invalid 
and sustaining the other. 

At the time this suit came up for final hearing, in 
May last, ELECTRICITY devoted considerable space 
ton review of the case, thereby acquiring all the 
distinction which comes to the only electrical journal 
having enterprise enough to go after and to get impor- 
tant and interesting news. As will be remembered, 
the suit in question is based upon two patents issued 
to Charles J. Van Depoele, which it was broadly 
claimed covered the under-running trolley as now 
used in electric traction work. These patents became 
the property of the Thomson-Houston Company, 
and later of the General Electric Company. The 
defendant in the suit is a licensee of the Westing- 
house Electric and Manufacturing Company, hence 
the contest was in reality between the General 
Electric and Westinghouse companies. As the case 
now stands, the honors are about evenly divided. 

The patents upon which suit was brought are 


r = e 


Fio. 1.— Tk SUSTAINED VAN DEPOELE TROLLEY 
PATENT, 


Nos. 495,383 and 495,443, both bearing date of 
April 11, 1893, although the former was filed June 
18. 1R88, and the latter March 12, 1887, the delay 
in issue being caused by interference with the 
applications of R. M. Hunter, Frank J. Sprague 
and others. Of these patents, No. 495,443 was 
deemed to be the stronger, as it was certainly 
broader in its claims. Of the sixteen claims under 
this patent only the 6th, 7th, 8th, 12th and 16th 
were at issue. The broad character of the patent is 
illustrated by the 6th claim, which is as follows : 

6. In an electric railway, the combination with a suitable 
track and a supply conductor suspended above the track, 
of a car provided with a swinging arm carrying a contact 
device in its outer extremity and means for imparting up- 
ward pressure to the outer portion of the arm and contact, 
to hold the latter in continuous working relation with the 
under side of the supply conductor, substantially as de- 
scribed. 

The accompanying illu tration, Fig. 1, is a repro- 
duction of the drawings forming a part of the speci- 
fication of patent No. 495,443. 
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Patent No. 495,383 was, specifically, for an im- 
provement upon the system broadly claimed by 
patent No. 495,443. In the suit but three claims of 
the forme: patent, to wit, the 11th, 12th and 13th, 
were involved. These claims are as follows: 

lt. In an electric railway, the combination of a car, an 
overhead conductor, a standard on the car, a rotating aup- 
port thereon, an inclined contact carrying an arm hinged 
upon said support and a tension spring secured ao as to 


rotate with the support and acting upon the said arm for 
holding the contact device in position. 


s @ - 
J a. 
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Fia. 2.—THE INVALIDATED VAN DEPOELE TROL- 
LEY PATENT. 

12. In an electric railway the combination with a car of a 
standard on a car, a rotating support thereon, an arm 
hinged upon said support and provided with a grooved or 
finnged contact device for engaging with a suspended con- 
ductor, and a tension spring secured so as to r. ate with 
the support and acting upon the said arm to Lvid the con- 
tact device in position. 

13. A reversible contact device for an cetrie railway ve- 
hicle, consisting of a standard, a rotating support thereon, 
a contact carrying arm hinged upon said support, and a 
tension spring secured so as to rotate with the support and 
acting upon the contact-carrying arm for holding the con- 
tact device in position. 

The construction and arrangement of a trolley con- 
structed under the specifications of patent No. 495, - 
383 is shown in Fig. 2. 

In defence it was claimed that both patents had 
been anticipated by several prior American and 
British inventors, among whon were Daft, Sprague, 
Wesson, Fitzgerald, Parish & Munn. Heald, Smith, 
and others. 

Patent No. 495,443 was asserted to be void because 
the same invention was disclosed in previous patents 
to Van Depoele. The answer to the defence denied 
that any of the patents issued prior to No. 495,383 
covered the eseential features of the patents in suit. 
It was claimed that there was nothing in the state 
of the art at the time patents Nos. 495,383 and 495, - 
443 were issued that would suggest the invention 
embodied in these patents. 

Judge Townsend’s decision is a voluminous one, 
covering twenty-five closely typewritten pagcs. 
Patent No. 495,443 is broadly sustained, the judicial 
conclusion being thus tersely expressed: Utility 
is conceded. Infringement is proved.’’ In substance 
the decision declares that patent No. 495,383 is invalid 
for want of practicability. It is therefore ordered that 
“ a decree be entered for an injunction and account- 
ing as to the claims in patent No. 495.443, and dis- 
missing the bill as to patent No. 495.383.” 

An appeal from Judge Townsend’s decision will be 
taken. 

A suit involving practically the same patents is now 
awaiting decision in the United States Circuit Court for 
the Southern District of New York, the evidence 
having been presented and arguments made some 
weeks ago. The litigants in this case are the same 
as in the New Haven case, although the title of the 
suit is Thomson-Houston Electric Company vs. the 
Elmira & Horseheads Electric Railway Company. 


The New Books“ department of the December 
Review of Reviews is crowded by the holiday publica- 
tions, but contains brief reviews of the best literature 
of the season. The department is fully illustrated. 
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Lamp Litigation. 
ANOTHER INJUNCTION GRANTED. 


Patents Out of Date and a Decision of No Value. 


There was filed in the Circuit Court of the United 
States for the Southern District of NewYork, in the 
Second Circuit, on the 3d inst., a decree by Justice E. 
Henry Lacombe granting a perpetual injunction to 
the Edison Electric Light Company and the Edison 
General Electric Company, restraining the Bryan- 
Marsh Company, 136 Liberty street, New York, 
from infringing Letters Patents Nos. 242,896 and 
353,883, for improvements in incandescent lamps. 
The following is a full text of the decree : 


It is, on motion of Dyer & Driscoll, complainants’ solici- 
tors herein, Cochran & Tomlinson, defendant's solicitors 
herein, consenting, ordered, adjudged and decreed as 
follows: - 

That Letters Patent of the United States, No. 249,896, 
granted and issued on the 14th day of June, 1881, to Thomas 
A. Edison for an Improvement in Electric Lamps; and 
Letters Patent of the United States No. 853,783, granted and 
issued onthe 7th day of December, 1886, to the Edison 
Electric Light Company, are good and valid in law. 

That Thomas A. Edison was the first and original in- 
ventor and discoverer of each of the said improvements as 
described and claimed in each of said letters patents and 
that the complainant Edison Electric Light Company is the 
sole and exclusive owner of each of said letters patents 
aforesaid, and that the complainant Edison General Elec- 
tric Company is the sole and exclusive licensee manufac- 
turer under said letters patents. 


That the said Bryan-Marsh Company, defendant herein, : 


has infringed upon each of said letters patents, and upon 
the exclusive rights of the complainants under the tanie, 
by manufacturing, using and selling incandescent electric 
lamps embodying and containing the inventions and im- 
provements set forth in each of said letters patents and 
recited in the claims thereof. 

And it being agreed by the parties that reference to a 
Master be waived, and that the profits and damages to be 
recovered by the complainants of the defendant herein be 
assessed at the sum of one dollar, it is further ordered, ad- 
judged and decreed that the complainants recover of the 
defendant the sum of one dollar as damages and profits for 
said infringement and that execution issue therefor. 

And it is also further ordered, adjudged and decreed that 
a perpetual injunction be issued in this suit against the 
said defendant, restraining it and its attorneys, solicitors, 
servants, agents and workmen, and each of them, from 
directly or indirectly making or causing to be made, or 
using or causing to be used, or vending to others to be 
used, any incandescent electric lamps made in accordance 
with or embodying or containing any of the inventions or 
improvements described and claimed in said letters 
patents or either of them, or from in any way infringing 
said letters patents or cither of them of the rights of the 
eomplainants under the same. 

E. H. LACOMBE, 
U. S. Circuit Judge. 
New York, November 29, 1895. 

It is hereby agreed that the above decree shall be en- 

tered in the above entitled cause. 
DYER & DRISCOLL, 
Complainants’ Solicitors. 
COCHRAN & TOMLINSON, 
Defendant’s Solicitors. 


The specifications and drawings of the patents in 
suit are here presented : 
THOMAS A. EDISON, OF MENLO PARK, NEW JERSEY 


INCANDESCENT ELECTRIC LAMP. 


‘Sp:cification forming part of Letters Patent No. 212,896, 
dated June 14. 1881. 
Application filed December 15, 180. 
To all whom it may concern : 

Be it known that I, Thomas A. Edison, of Menlo Park, in 
the County of Middlesex and State of New Jersey, have in- 
vented a new and useful Improvement in Incandescent 
Electric Lamps (Case No. 269); and I do hereby declare 
that the following is a full and exact description of the 
same, reference being had to the accompanying drawings, 
and to the letters of reference marked thereon, 

In the use of that class of incandescent electric lamps in 
which the carbon consists of a filament bent into a horse- 
shoe shape and having its ends secured in clamps, difficulty 
is sometimes experienced from the carbon bending and 
falling over. 

The object of my invention is to obviate this diMeulty by 
constructing a device which will hold the carbon in an up- 
right position; and to this end my invention consists in 
employing a supporter made of glass or other insulating 
material, having a support at its upper end, by which the 
carbon loop is held erect. 

In the accompanying drawings, Figures 1, 2, and 3 are 


(No model.) 


ELECTRICITY. 


front views of different forms of my device; Fig. 4, an edge 
view of one form, and Fig. 5 a view of a carbon which may 
be used. 

1 2 are the wires passing through the glass N and termi- 
nating in the clainps b. In each of these clamps is inserted 
one end of the carbon A A, which is bent into a loop. The 
glass N is continued upward in the form of a long stem, B, 


asin Figs. 2 and 3, which has attached to its end a suitable 
device for holding the carbon erect. 

In the form shown in Fig. 2 a projection extends out lat- 
erally from near the top of the stem B, and carries the 
clamp d, made of platinum or other suitable metal not easily 
affected by the current, in which is inserted the loop of the 
carbon A A at the point a. With such construction it is 
preferable to construct the carbon with an enlarged part, 
as shown at a, Fig. 5, in order to give a larger bearing-sur- 
face for the clamp d. 

In Fig. 3 the stem B is shorter and is not bent, and the 
projection extends directly upward from its top. The 
clamp at the end of this projection holds the Y-shaped 
piece c, preferably of platinum, between the prongs o 
which the carbon loop passes, and is thus kept from falling 
over sidewise. l 

In the form shown in Fig. 4a loop of glass, C C, extends 
upward, being placed nt right angles with the carbon loop. 
The projections n n, extending upward from the glass loop, 
are arranged one dn each side of the carbon, and so keep it 
from bending or falling. In Fig. 1 the carbon is differently 
formed, extending up from the clamps in straight lines 
meeting at d. The stem of glass B extends up between the 
carbons a short distance, and then branches off into a loop, 
ee, Which passes around above the point of junction of the 
carbons, and directly above this point a glass stem projects 
downward, having on its end the clamp a, which holds the 
ends of the carbons. 

What 1 claim is— 

1. The combination, with the incandescing loop of an 
electric lamp, of a support arranged to maintain the carbon 
loop in its normal position. 

2. The supporting-neck in which the wires leading to the 
loop are sealed, provided with an arm for maintaining the 
loop in its normal position, substantially as set forth. 

This specification signed and witnessed this 8d day of 
December, 1880. 


THOS. A. EDISON, 
Witnesses: 


H. W. SEELY, 
S. D. Morr. 


THOMAS A. EDISON, OF MENLO PARK, NEW JERSEY, 
ASSIGNOR TO THE EDISON ELECTRIC LIGHT 
COMPANY, OF NEW YORK,N. Y. 


INCANDESCENT ELECTRIC LAMP. 


Specification forming part of Letters Patent No. 353,783, 


dated December 7, I886. 
Application filed November 9, 1882, Serial No. 


(No model.) 


76,381. 


To all whom it may concern: 


Be it known that I, Thomas A. Edison, of Menlo Park, 
in the County of Middlesex and State of New Jersey, 
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have invented a new and useful Improvement in Inesnda 
cing Electric Lamps (Case No. 512) of which the following 
is a specification. 

In the manufacture of incandescing electric lamps it ma} 
be sometimes desired to construct a lamp of exceedingly 
high resistance. A convenient way of doing this is to uke 
a considerable length of very fine fiber—such as flax, manie, 
or similar vegetable material—and coil or loop it into a 
compaet shape and then carbonize it, the material forming 
upon carbonization an exceedingly fine flexible filament 
of carbon. The coils or loops are of course at Some dis 
tance apart. In a lamp of this kind it is desirable that inter. 
mediate supports should be provided for the coils or loop 
between the leading-in wires, as otherwise such Coils or 
loops would bend and get out of shape and perhaps touch 
each other. 

My invention therefore consists in providing intermediate 
supports for the coils or loops of the fine flexible carbon 
filament made as described. 

My invention is preferably carried out by attaching to 
the lower portion of each coil or loop, preferably by the 
electro-deposition of copper, a wire the other end of which 
is sealed in the glass of the inner stem or wire support of 
the lamp. 

My invention is illustrated in the accompanying drawing, 
wherein A is the inclosing globe of an incandescing eke 
tric Jamp, arid B the inner stem or wire support. 

CCisthe incandescing conductor, consisting of a fine 
filament of flexible carbon bent into a number of loops, as 
shown; or the filament might be coiled into Compact 
shape, if desired. The radiating surface and resistance of 
the filament are so proportioned that the entire filament 
will give the candle-power desired. Each loop has electro- 
plated toit a wire, a, the otherend of which is sealed in the 
glass of stem B, whereby all the loops are supported. The 
endsò and b of the filament are electroplated or otherwise 
attached to the leading-in wires 1 2. 

Instead of the arrangement shown,a number of loops cr 


coils of flexible carbon may be electroplated or othervi« 
attached together in series, intermediate supports brirg 
provided, as before. 

What I claim is— 

1. The coiled or looped carbon filament of an incande> 
cent electric lamp provided with intermediate supports fur 
the coils or loops, substantially as set forth. 

2. In an incandescent electric lamp, the combination, 
with the coiled or looped carbon filament, of a number cf 
wires attached to the coils or loops and all scaled in the 
glass stem of the lamp, substantially as set forth. 

8. Inan incandescing electric lamp, the long and fine 
flexible carbon filament made in one piece, in combinates 
with leading-in wires connected to the ends of the same, 
and intermediate supports, substantially as set forth. 

This specification signed and witnessed this 3d day of 


November, 1882. . 
THOMAS A. EDISON. 


Witnesses: 
H. W. SEELY, 
EpWARD H. PYATT. 


Telephone Litigation. 

Stanley. S. Stout, attorney for the Western Tele 
phone Construction Company, Chicago. has brought 
suit against the Strowger Automatic Telephone Ex- 
change of Illinois for $25,000 damages growing out 
of the failure of the switches installed at Chariton. 
Ia., La Grange, Ill., and other places. 


Dec. 11, 1895 


FFF 
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THE INRFFIOIENCY OF THE DIRECT 
METHODS OF CONVERTING HEAT INTO 
ELECTRICAL ENERGY.*—II. 


BY LEON LE PONTOIS. 


THE PYRO-MAGNETIC GENERATOR MOTOR. 

It has long been known that iron remains magnetic 
at red heat, above which point it somewhat 
suddenly ceases to be magnetic and remains at a 
higher temperature non-magnetic. This important 
fact was discovered by that pioneer in electricity and 
magnetism, Dr. Gilbert. He first showed that a 
loadstone and a piece of iron equally lost their power 
of affecting the magnetic needle when heated very 
hot. and noticed that the magnetic property returned 
to the iron after it had cooled a little, but that the 
natural magnetism of the permanent magnet is 
altogether destroyed. Faraday was the first to dis- 
cover that there was a critical temperature at which 
steel magnets lose their magnetism, this temperature 
varying according to the hardness and structure of 
steel. This phenomenon has been investigated by 
quite a number of distinguished electricians, such as 
Prof. Elihu Thomson, Dr. Hopkinson, and experi- 
ments made on different samples of iron, steel and 
nickel have established the most remarkable fact that 
at a temperature of 770° C. the magnetization of iron 
is 11,000 times as great as that of substances which 
we are accustomed to consider as non-magnetic. A; 
a temperature of 785° iron 12 practically non-magnetic, 
that is, presents an extremely high magnetic 
reluctance. It seems that the effect of rise of tem- 
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Fig. 3.—GORE’s THERMO-MAGNETIC INDUCTOR. 
perature is to diminish the maxiinum magnetization 
of which the body is capable—slowly at first, rapidly 
at the end. It also very greatly diminishes the 
coercive force and increases the facility with which 
the body is magnetized. The critical temperature at 
which magnetism disappears changes rapidly with the 
composition of steel. For very soft charcoal iron 
wire the critical temperature is as high as 880° C.; 
for hard Whitworth steel it is 690° C. This curious 
property of iron has been utilized in the construction 
of apparatus for converting, directly, heat into eleo- 
tricity or motive power. 

As far back as 1863 Dr. Gore brought before the 
Royal Society of London an apparatus in which the 
principle of the thermo-magnetic generator is fully 
exemplified. A straight wire of soft iron was placed 
in the field of a permanent magnet so a3 to better the 
Magnetic circuit. The wire was fastened by ite 
extremities to two binding posts connected to a 
Ctrouit including a contact breaker and a battery. 
A coil of fine wire connected to a galvanometer was 
wound on a thin glass tube surrounding the iron 
wire.. On sending the current of the battery through 
the iron wire the latter was heated, its magnetic 
reluctance increased thereby, and the number of lines 
of force threading through the ooil being altered, 
current was induced in the coil as shown by the 
deflection of the galvanometer needle. 

On disconnecting the battery, thereby cooling the 
iren wire, a reversed direction of induced current 
was produced. No induced current occurred by 
beating the iron wire if the magnet was abeent, nor 
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was any induced current obtained if the magnet was 
present and wire of copper or german-silver were 
heated to redness instead of iron wire. It is evident, 
therefore, that the variation in the magnetic reluctance 
df the iron wire was the cause of the phenomenon. 

In 1879 Prof. E. J. Houston and Elihu Thomson 
devised a very curious thermo-magnetic motor. This 
motor, though devoid of practical value, is of 
sufficient scientific interest to warrant a description. 
A ring of thin steel was mounted on an axis, 80 aa 
to be quite free to move, the edge of the wheel being 
placed opposite the poles of a magnet. The ring 
being placed at an equal distance from both poles, 
the lines of force distribute themselves symmetrically 
on each side of the ring, and the magnetic reluctance 
of the circuit is minimum under the existing 
conditions. 

If, when the disk is heated at one of the extremities 
of the diameter, A A'—B Bl, at the exttemity A, 
for instance, the reluctance of the heated part of the 
ring increases, a lateral pull is exerted on the axis, 
but no rotation takes place, because the resultant of 
the force exerted by the magnet on the disk passes 
by the center of the latter. 

If, now, the heat is applied at some pointe 45 
degrees apart from A or A! the field tends to rotate 
the ring about ite axis in order to allow of an even 
distribution of the lines of force through the iron, 
corresponding to a minimum magnetic reluctance. 
If the source of heat be kept at the same place, and 
if the disk is thin enough to cool up rapidly, it can be 
readily seen that the distribution of the lines of force 
will be constantly modified and that permanent 
rotation will result of the constant tendency of the 
field to keep down its reluctance. By means of this 
little motor mechanical energy is directly obtained 
from heat, but its efficiency is vanishingly small, for 
reasons that we will show later on. 

In a paper in 1887 before the American Society for 
the Advancement of Science, Thomas A. Edison 
described the principle and mode of action of his new 
machine for converting heat into electricity. The 
pyro-magnetic generator (such was the name given by 
Edison to his invention) excited great expectation at 
first, but in despite of the great inventive ability of 
the greatest of modern inventors, the efficiency of this 
machine has never, as far as I know, exceeded 2 per 
cent. 

The pyro-magnetic generator is based on a principle 
quite similar to the thermo-magnetio motor of Prof. 
Thomson, but while the latter is a mere toy, the 
former is a very ingeniously designed machine from 
a scientific as well as from an engineering point of 
view. Indeed the pyro-magnetic generator could not 
be much improved upon—and the reasons for its 
efficiency do not lie in an imperfect application of the 
principle discovered by Gilbert, but in the fact that 
all apparatus based on similar principles are bound to 
be inefficient ipso facto. 

The pyro-magnetic generator motor has many points 
of resemblance with the ordinary dynamo— in fact it 
is a dynamotor, provided with an armature looking 
somewhat like a squirrel cage, rotating in a magnetic 
field. The armature consists of eight hollow iron 
cores, constructed of corrugated sheet-iron covered 
with asbestos and wound with wire. These are held 
in place by two circular plates, through the center of 
which runs a shaft carrying at its lower extremity a 
semi-circular shield of fire-clay, called a guard-plate, 
which covers the ends of four of the armaturea. The 
field is made of wrought-iron pole pieces, bent in a 
U, between the lips of which the iron cores are 
rotated. The shaft carries a cylinder of insulating 
material, having metallic contact pieces let into it on 
opposite sides, the line joining them being parallel to 
the straight edge of the guard-plate. Upon this 
cylinder eight springs press, each spring being con- 
nected to the end of one of the armature coils. The 
springs are so adjusted that each of them comes into 
contact with its metallic segment just as the preced- 
ing coil of the pair to which it is connected is un- 
covered by the rotation of the guard-plate. Upon 


the same shaft and above the cylinder just mentioned 
a pair of metallic rings are placed, insulated from the 
shaft, to each of which oue of the metallic segments 
is connected. Brushes pressing upon these rings 
take off the current produced by the generator. The 
entire machine is placed upon the top of a furnace, 
fed by a blast, so that the products of the combustion 
are forced up through the interstitial cores which are 
not covered by the guard-plate, and raise them toa 
high temperature. On rotating this plate the cores 
are successively uncovered on the one side and 
covered on the other, so that continually during the 
motion the magnetic reluctance of four of the coils 
increases, while the magnetic reluctance of the other 
four decreases hence the armature is constantly 
rotated ; and the variations in the number of lines of 
force threading through the coils varying according 
to the reluctance of the cores on which they are 
wound, alternating currents are set up in the 
moving coils, and they are rectified by the com- 
mutator. 

In a paper read before the Franklin Institute 
some years ago Dr. Carl Hering pointed out, with 
his well-known ability, some of the causes on account 
of which the efficiency of the pyro-magnetic generator 
is so low. 

A study of the principles involved in this machine 
shows us that there is a practical limit to the E. M. F 
that can be induced with a given field magnet. The 
E. M. F. is, as you know, proportional to two factors 
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—the magnetic induction, or the number of lines 
of force which is theoretically unlimited, since the 
field magnets can be made of any size, and the speed 
at which the armature cute the lines of force. 

In the case of an ordinary dynamo, this speed can 
be as high as wanted, but in the case of the pyro- 
magnetic generator this factor depends essentially on 
the speed at which the magnetic reluctance of the 
iron can be modified by heat. Edison has found by 
experiment that 120 heatings per minute are about 
the fastest rate at which these changes can take place. 
This means that the lines of force of the field can be 
cut 240 times per minute, while in adynamo running 
at the moderate speed of 1,200 revolutions they are cut 
2,400 times per minute. This means that for a given 
weight of wire on the armature the field magnet 
should be ten times as powerful as in an ordinary 
dynamo. Hence the pyro-magnetic generator must 
be quite large in comparison with the ordinary 
dynamo. 

Another bad feature of this machine is that the 
iron cores which are to be heated and cooled so 
rapidly must be made of very thin metal, and as they 
have to be brought to a high temperature in order to 
modify their reluctance, it is evident that a rapid 
oxidation and disintegration of the metal takes place 
which would seriously affect the life of these parts of 
the machine. Both of these features are not, how- 
ever, an insurmountable obstacle, and affect but very 
little the efficiency of the machine. 

As in all heat engines, the efficiency of this motor 
depends upon the temperature difference in working 
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—the rate of temperature variation—and upon the 
proximity to the points of maximum effect. 

No advantage will be gained by raising the tem- 
perature of the heated portion above the point at 
which its magnetic reluctance is maximum, or 
practically zero, nor on the other hand would it be 
advantageous to cool the part between the screens 
below the point where its magnetic reluctance is 
practically a minimum. In order to get the best 
results the difference of temperature working should 
not be greater than 15 degrees Centigrade. 

The efficiency of the pyro-magnetic generator 
motor should not be lower than the efficiency of an 
ordinary dynamo motor, if we consider it as an 
electric generator—but the reason for its inefficiency 
as a whole must be attributed to the fact that it is 
nothing else than an ordinary dynamo directly driven 
by a very inefficient heat engine. If we consider 
that the specific heat of magnetized iron is greater 
than that of unmagnetized. it follows that the 
difference is evidently that which may be converted 
into motive power. 

We have seen that the best range of working is 
between the temperatures of 785 degrees Centigrade 
and 770 degrees—if we apply to the case the formula 


to equals efficiency, we obtain 1.9 per 


of Carnot 


cent. as theoretical efficiency. If it were possible to 
limit the heating and cooling in such a way that the 
greater part of the heat actually consumed could be 
the difference in specific heats, then the efficiency of 
the machine might be increased, but this is obviously 
impossible. 

As early as 1885 Berliner obtained alternating 
currents from a stationary coil wound upon a hollow 
iron core, which was part of a magnetic circuit, the 
heat of afurnace or a cold blast of air that was 
successively sent through the core causing variations 
in its reluctance, and thereby currents were induced 
in the! coil. Tesla has made numerous experiments 
in the same field, causing small iron armatures to 
oscillate in front of magnets. In some cases he 
obtained direct rotation, but these experiments are 
of secondary interest, because they had already been 
made long before him by Gore, Thomson, Cooper, 
Berliner. 

Tesla’s thermo-magnetic generator is practically 
based on the same principle as Berliner’s, but differs 
from the latter by details of construction which 
improve greatly the plant efficiency of the machine. 
Besides, the products of the combustion, after having 
heated the iron, are directed under a small boiler 
placed on the top of the apparatus, and the steam 
generated is sent through the tubes instead of an air 
blast. The use of steam as a cooling device is 
original, and in a certain measure effective, for it 
diminishes considerably the oxidation of the iron 
tubes, and thereby increases the life of the machine. 
However, the efficiency of this thermo-magnetic 
generator is not superior to the efficiency of the pyro- 
magnetic generator, because both apparatus, being 
based on the same principle, work between the same 
limits of temperature, and are ipso facto inefficient. 

From the unsuccessful experiments made in this 
fascinating field by distinguished inventors and 
scientists, we may conclude that it is not very likely 
that electricity will ever be obtained, efficiently, 
from heat. By the word ‘‘ electricity’? I have 
reference to those long ether waves by means of which 
we manufacture light and transmit energy to great 
distances over wires. A time may come when the 
beautiful system of lighting and power transmission 
by means of currents of high potential and frequency 
devised by Nikola Tesla, will be as practical as it is 
efficient ; then we might succeed in obtaining the 
considerably shorter electric waves used in that 
system direct from heat. This is, however, a dream 
of the future that may never be realized—and while 
we are confronted with the necessity of obtaining 
electricity as economically and simply as possible, it 
seems to me that the commercial solution most 


promising of success is to improve the gasengine, and 
harness it to the highly efficient alternating current 


dynamo. è 


WATER POWER—ITS GENERATION AND 
TRANSMISSION.“ 


BY SAMUEL WEBBER. 

The engineers who have been for many years en- 
gaged in the question of water-supply for large 
cities have laid it down as an established fact that, 
by means of proper and complete storage basins, 
one-half the annual rainfall may be thus saved, the 
other half being either absorbed by vegetation or 
dissipated by evaporation. 

This amount has been usually estimated for our 
Northern cities at 1,000,000 gallons per day from 
each square mile of drainage area, or one-half an am 
nual rainfall of 42 inches, which is a fair average for 
the larger part of the United States, east of Kansas 
and Nebraska, rising, according to Blodgett, as high 
as 50 and 55 inches, in parts of the southwestern 
States, but a safe estimate for the area of drainages 
from the great Appalachian range, which is as wide 
an area as we propose to consider in this paper. 

It will be readily seen that this annual rainfall 
of 42 inches amounts to nearly 732,000,000 gallons 
on a square mile, so that 1,000,000 gallons per day is 
almost exactly half of it. To secure this half, 
however, requires the most complete and perfect 
system of storage basins possible, and it is not safe to 
calculate on such an amount as being available for 
water power by any possible and economical means 
of storage. 

It is possible, however, by practicable means of 
storage, to secure about one-third of the rainfall, and 
us water for power purposes is usually measured in 
cubic feet per minute, or per second, instead of 
gallons, we will now adopt this mode of computa- 
tion. 

An annual rainfall of 42 inches is equal to 267,409 
cubic feet per day on a square mile, or 3.09 cubic 
feet per second, and if we take one-third of this, or 1 
cubic foot per second, from each square mile of drain- 
age area, we arrive at the supply which can usually, 
by the aid of storage, be relied upon. 

The late James B. Francis, for many years the en- 
gineer of the Locks and Canals Company at Lowell, 
on the Merrimac River, once gave me the following 
data as the result of many years’ observation of the 
flow of the Merrimac River, which, however, does 
not take in the few days of spring freshets, when 
the snow is going off from the mountains, and the 
river so high and swollen as to be practically un- 


measurable : 
Cu. ft. per min. 


per sq. mile. 
Spring Mow «6s secs wesc siete es HG eee ees se edae ess 90 
„June flow,“ about the average................+.. 55 
Minimum flowin Aug. and Sept............. ARER 30 


The minimum flow has, however, been less than 
that once or twice in recent years, as, in 1881, it was 
only 26.7 cubic feet per square mile drainage area, or 
.445 cubic feet per second. This diminution has 
been due to the destruction of the forests around the 
head-waters of the river, and such forest destruction 
must be borne in mind by every engineer as a proba- 
bility when making estimates on a projected water- 
power. 

It will be seen that this 30 cubic feet per minute, 
or 0.50 cubic feet per second, the minimum flow, is 
but one-sixth of the rainfall, andin order to secure 
the one-third, which I have considered as available, a 
sufficient pondage must be secured above the 
dam, at the proposed water-power, or in some other 
convenient location, to store the night flow, if the 
water is used in the daytime, or vice versa, 80 as to 
get a double quantity during working hours without 
too much diminution of the working head. 

This is practically accomplished at Lowell, where 
the observations on the water-power of the Merrimac 
River have been longer continued and are more com- 
plete than any others of which I am aware, by the 
pond made by the dam. This pond is 18 miles long, 
with an average width of 500 feet. The drainage area 
of the Merrimac, above Lowell, is 4,093 square miles, 
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and if we take the minimnm flow as 0.50 cubic feet 
per second, we have a total flow of 2,000 cubic feet 
per second. 

Col. James Francis, who has succeeded his father 
as agent and engineer of the Locks and Canals Com- 
pany, informs me that, with 3 feet of “ flash- 
boards“ on the dam, giving a fall of 34 feet, they can 
store in this pond, at a depth of 1.50 feet, 71. 74. 000 
cubic feet of water, which, if drawn down the 18 
inches in 10 hours, would give them 6,165 horse 
power, which, added to the daily flow of the sane 
2,000 cubic feet, would give at low water a total of 
12,330 horse-power. The original estimate of the 
power available at Lowell was 10,000 horse-power on 
30 feet fall; but by raising the dam above, and re- 
moving obstructions below, this power has been in- 
creased. as shown. 

The net effect of the present turbines in Lowell is 
here taken at 80 percent. There are, however, in 
place at Lowell turbines enough to utilize 20,000 
horse-power, for which water is furnished for a 
portion of the year, but which have to be supple- 
mented by steam-engines, to supply the deficiency, 
when the water is reduced to a minimum flow, as 
above quoted. 

In addition to this, the mills at Lowell, Lawrence 
and Manchester, N. H., have also derived great 
benefit from the use of the water stored in Lakes 
Winnepesaukee and Winnesquam, in New Hamp 
shire, where the outlets were deepened, and weirs 
and gates put in below, enabling the water-power 
companies to draw down these lakes in the summer 
to a depth of 12 feet below the full height in spring, 
or 6 feet below their normal summer level. The area 
of these lakes above the Lake Company’s dam is 
71.8 square miles; and Col. Francis gives me the 
following data of the amount of water furnished by 
them for several consecutive years : 


Horse-power furnished Depth drawn 
Year. for 3 months, at lake. 
188 659 4.20 feet. 
1879... 809 5.16 
1880. 1.299 8.28 
Iii! 1.600 10.20 
o wages 10% —U᷑ 9.60 
188. N yawns 1.50 
1884... 1,45 eee 11.76 ' 
18888 .. 69. ͤ;—⁵Ü—5³̊ vies 0. 44 
1880. 1.007 .... 6.80 
1889 ! 0 0 r 


The variation in seasons is seen to be consider- 
able. 

Leaving this branch of the subject, with the repe- 
tition of the statement that, by storage, one-third of 
the rainfall can be relied on for power for day or 
night, I now take the question of turbines. 

The modern turbine is the evolution of ages from 
two distinct types, one of which delivers the waterin 
a tangential direction to radial arms or vanes, pro- 
jecting from a central shaft, without confining it in 
any way; the other conveyed it in a closed tube to 
hollow radial arms, through which it passed, and, 
leaving them ina tangential direction, gave, by the 
reaction pressure, a rotary motion to the whole appa- 
ratus. 

We can trace both systems back to such remote 
antiquity that it is useless to attempt to find the 
origin; and as the principal developments of both 
have been made within the present century, we need 
go back no farther. As we shall devote much les 
time to the second of these types, or the ‘‘ outward 
discharge, we shall consider it first, and simply 


refer to the well-known Barker Mill,’’ or the 


‘‘Whitelaw & Sterret, sometimes called the 
‘¢ Archimedian ” wheel, as the first modern type af 
this style. 

In 1827, Mr. Fourneyron applied this principle of 
the outward discharge from a pipe toa wheel with 
curved buckets placed outside of the apertures of 
discharge, so as to receive the water in a direction 
perpendicular to the first and inner element of the 
curve, which appears to be practically cycloidal, and 
which, revolving from the action of the water, 
finally discharged it at its outer element at the cir- 
cumference, with its force exhausted; i. e., the best 
results obtained from this form of turbine were 
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shown by Mr. Francis, in his ‘‘ Hydraulic Experi- 
ments,” to be when the circumfererce of the wheel 
at the point of discharge had reached the velocity due 
to the water under the fall, or 62 per cent. of the 
theoretical velocity due the head, from the action of 
gravity, this being the result of what is known as the 
‘“oontracted vein.” At this velocity of the wheel the 
water falls away dead into the pit, to take a new di- 
rection due to the fall in the tail-race.’’ 

In the Fourneyron turbine, the tube, or feeder, 
which supplied the water, was closed at the bottom 
by a concave cone surrounding the wheel shaft, 
which passed up through it ina pipe, and was not 
exposed to the water. This cone was surrounded by 
a number of guide plates, curved like the buckets, 
but in the opposite direction, and fastened to the 
cone; and these delivered the water to the buckets 
in the proper tangential direction. This first turbine 
of 1827 was followed by another, in 1834, of 7 or 8 
horse-power, which worked at times under a head of 
only 9 inches. 

Then came several others, under higher heads, of 
63, 79, 126, and 144 feet respectively, giving from 71 
to 87 per cent. net effect of the power of the water. 

In 1837 came the celebrated one of St. Blasien, 20 
inches in diameter, weighing 105 pounds, under a 
head of 72 feet, and this was followed by one of 13 
inches diameter, under a head of 354 feet. The 
width of this wheel across the buckets was only 0.225 
inches, and it made 2,200 to 2,300 revolutions per 
minute. It is said to have driven 8,000 cotton 
spindles, with the other accessory machinery, which 
would require from 100 to 120 horse-power, and to 
have given from 80 to 85 per cent. net effect. The 
apertures of the buckets were so small, however, 
that the water was all filtered before entering the 
feeder, to avoid clogging them. 

The success of these wheels led to their introduc- 
tion to this country by the late Uriah A. Boyden, 

who placed the first ones in Lowell, in 1844, and 
these were rapidly followed by others, until their 
use became almost general in the large manufactur- 
ing towns of New England. Those built under Mr. 
Boyden’s instructions gave as high as 80 per cent. 
net effeet, and he claimed to have got 88 per cent. 
at the Atlantic Mills in Lawrence. 

Their manufacture was taken up by a number of 
builders, but they did not all obtain such high re- 
sults, and owing tothe multitude of buckets, with 
the small apertures, they were liable to become 
choked by chips and leaves and other floating ob- 
structions, not to speak of fish—for at Fall River the 
first turbines are said to have been stopped by eels, 
on their annual migrations to the sea, from Watuppa 
Lake. 

The net effect at partial gate was also very poor, 
owing to cutting off the water by the sharp edge of a 
cylinder, as shown by the writer in a paper pre- 
sented to this Society, and included in Volume III of 
the Transactions.“ 

Attempts have been made to obviate this by intro- 
ducing diaphragms in the buckets, so that only a 
part of the bucket is affected hy this sharp cut-off, 
and this is shown in the Swiss turbines now being 
introduced at Niagara Falls, but this division only 
reduces the dimensions of the apertures, and renders 
them more liable to choke from obstructions. This 
form of wheel, as built by Mr. Boyden, was also 
enormously expensive, and they have generally given 
place, as they wore out, in forty or more years’ use, 
to the ‘‘ inward and downward flow turbine, which 
we shall now proceed to trace. This, as we said in 
the outset, comes from the old“ flutter-wheel ” of 
radial vanes inserted in a central shaft, which sup- 
ported a grindstone, or ‘‘ millstone,” on top of it, 
and which is one of the earliest traces of mechanical 
application of force to be found in history. India, 
Egypt, Syria and Europe all appear to have used this 
primitive water-wheel to grind their corn. It is im- 
possible to determine when the modifications of this 
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korm began, but, in 1804, a patent signed by Thomas 
Jefferson was granted to Benjamin Tyler, of Leba- 
non, N. H., for an improvement in water-wheels“ 
in which he claimed hooping the wheel with iron 
hoops,’’ and specified the proper angle at which to 
set the buckets, ‘‘ made of winding timber.“ 


Similar improvements were early made in the 
mountainous districts of France, where metal 
buckets, curved either vertically or horizontally, 
were bolted to a central shaft, and were known 
either as ‘‘ rouets a cuve,” or roueis volants,” and in 
common parlance with us were known as tub- 
wheels. The water was applied to all these wheels 
„ tangentially,” by a trunk or spout which delivered 
it at the circumference. Next, this trunk was made 
in the form of an Archimedian screw, which applied 
the water equally all around the wheel, the top 
being closed. and the discharge at the bottom. A 
wheel of this sort was patented by John Tyler, 
grandson of ‘‘ Benjamin,’’ above referred to, in 1855. 
I have no record of the dates of the European im- 
provements in this direction, but, as early as 1843, 
Elwood Morris, of Philaldelphia, experimented with 
and reported on what is generally known as the 
‘* Jonval turbine,” in which the radial buckets are 
curved vertically, and the water directed to them by 
a set of stationary guides, curved in the opposite 
direction, and fixed to the interior of the tube or 
feeder which supplied the water. This form of 
wheel has also been known as the Koechlin’’ and 
as the Froment turbine; the name of ‘‘ Jonval,’’ 
I believe, only applies properly tothe ‘‘ draught 
tube” arrangement, which was patented in this 
country by Zebulon and Amasa Parker, of Licking, 
O., in 1840. 

These wheels were sometimes, in cases of low heads, 
set directly in the bottom of the wooden flume or 
forebay, in other cases supplied by an iron feeder 
pipe. The Froment turbine, which the writer saw 
in the London Crystal Palace of 1851 was of the 
former character, and the gates were a series of 
‘*plungers,’’ which fitted down between the guides. 
J. P. Collins, of Norwich, Conn., has adopted this 
form of gate ; others, as Mr. Geyelin, of Philadelphia, 
have used what is known as the register gate, a term 
derived from the common hot-air heating apparatus. 
Still another form has been a sliding telescopic tube, 
outside, which throttles the water after leaving the 
wheel, and seems to the writer objectionable, but has 
been applied to the turbines at Niagara. 

This class of wheels, known as the ‘‘ downward 
flow, has proved effective and economical, and they 
are particularly suited for large and constant powers 
at low heads, but are deficient at partial gate, if the 
gate is of the register or telescope pattern. The 
writer has obtained 84 per cent. net effect with two 
‘t Geyelin ” turbines, in different localities, when at 
full gate.” 

We must now turn toa different form of wheel, 
the ‘‘ inward flow,” patented in 1838 by Samuel B. 
Howd, of Geneva, N. Y. In this the action of the 
Fourneyron wheel is reversed, and the converging 
guides, which were straight, were placed outside the 
wheel, which had curved buckets, revolving inside 
the guides, and was, in fact, only one form of the 
old “tub wheel.“ Mr. Francis has stated (see 
‘‘ Hydraulic Experiments’’) that a similar wheel 
was suggested by General Poncelet, in 1826. 

In the Howd wheel, the regulating gates were 
placed outside the guides or chutes.’ The buckets 
were cast iron, fastened by bolte to wooded top and 
base plates, and the discharge was central. 

In 1849 Mr. Francis took this matter up, and built, 
for the Boott Mills in Lowell, an inward discharge 
wheel, in which he employed the carefully designed 
curves of the Boyden ' wheel, and which gave ex- 
cellent resulta, nearly equal to those of the outward 
discharge. 

This type of inward discharge gave much greater 
facilities for operating the gates, and was followed 
by a number of variations, notably the American 
Turbine,’’ of Stout, Mills & Temple, of Dayton, O., 


in which the form of gate adopted gave much better 
results than were obtained when partially closed, by 
the cylinder between the guides and buckets, which 
Mr. Francis copied from Mr. Boyden. This wheel at 
the Boott Mills lasted until 1875, when it was re- 
placed by a ‘‘Swain wheel.” In 1855, A. M. Swain, 
a mechanic who had been employed at the Lowell 
machine-shop in the construction of the Boyden and 
Francis wheels, conceived an idea which produced 
the prototype and exemplar of all the modern Ameri- 
can turbines. He combined the inward and down- 
ward flow wheels, curving the buckets both laterally 
and vertically, and discharging the water mainly 
downward, where a reversed curve in the base on 
which the wheel rested threw it outward again, 80 
that the path of the water was a semicircle. He 
adopted a form of gate which, instead of cutting off 
the water abruptly, closed the orifice by which it 
entered the wheel, by lifting the lower side of the 
tube, so as to contract the passage, which stil) re- 
tained a rounded aperture. The result produced 
by this was marvellous ; instead of 30 per cent. effect 
at part gate, or half water, he got 66 per cent.. and 
83.4 per cent. at full gate, when the wheel was finally 
perfected in 1875. 

The Swain wheel had, however, given excellent re- 
sult as far back as 1862, and from that date down to 
about 1878 the number of turbines was legion, in all 
sorts of variations of curve of bucket and form of 
gate, but all containing the same general features of 
inward and downward discharge. Of these, the 
Leffel wheel combined both forms of bucket, sepa- 
rated by adiaphragm in the same wheel, and has 
given excellent effects. 

The general result of this change from the Four- 
neyron type, as first introduced, has been to furnish - 
the public with turbines of equal power, in one-half 
the space and at one-fifth the cost, being single cast- 
ings of iron or bronze, instead of built up of many 
parts. The general line of evolution, beginning 
with the Swain wheel, has been that of fewer and 
deeper buckets, with wider openings to avoid obstruo- 
tion by floating matter, and in some of the wheels 
like the Hercules the narrow openings of the ‘‘ chutes”? 
have been retained, preventing such matter from 


entering the wheel itself. 


This latter wheel brings us to the date of 1876, 
when what is known as the new departure“ wheels 
were introduced. The first of these was the Her- 
cules,” designed by John B. McCormick, of Brook- 
ville, Pa., who brought it to the Holyoke testing 
flume to be tried, and the results were such that the 
Holyoke Machine Company at once entered into its 
manufacture. 

The principal feature of this wheel was a much 
smaller diameter, with longer buckets and deeper 
openings, for any proposed amount of power. 

This wheel was at once followed by the Victor,” 
made by Stilwell & Bierce, of Dayton, O., on the 
same general lines, but differing in form of bucket 
and gate; and many of the older wheels have been 
since changed or improved in the same direction, 
and the following table will show the difference in 
quantity of water used and power obtained by a 
number of wheels of nearly the same diameter, under 
the same head of 26 feet, beginning with the Boy- 
den Fourneyron, and ending with the Victor: 

Inches Cubic feet Water Horse 


Diameter. per sec. Power. 
Boyden Fourneyron..... 36 22.95 55 
Ris don. 36 35.45 89 
Risdon “L. C."’........... 36 48.27 121 
Risdon D. CG... „„ „„ OSB 80 199 
Leffel, Standard.......... 35 40.45 96 
Leffel, Special...... ..... 35 60 148 
Tyler 36 40.7 95.8 
Swain 58.2 140 
Hunt, Swain bucket’’.. 36 48.8 121 
Hunt, New Style. 98 239.74 
Leffel, ‘Samson ”’........ 35 109.1 264 
Hercules 86 107.6 253.5 
Victor 85 108.8 266 


This enormous difference in productive effect in 
wheels of the same diameter shows the great economy 
of the later type of turbines, particularly as all the 
wheels above named have a proved efficiency of 80 
per cent., and some of them have given more; such 
as 87 per cent. for the Risdon, tested by Mr. Edward 
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Sawyer, of Boston, at Crompton, R. I., and by the 
writer at the Centennial ; 87 per cent. for the Her- 
cules, tested by Professor Thurston ; 84 per cent. for 
the Collins, by the same authority ; 84 per cent. nearly 
for the Swain, by Mr. Francis ; 84 per cent. for the 
Geyelin and the Hunt, tested by the writer, and 88 
per cent. for a 15-inch ‘‘ Victor,” by the same, but 
this was so small a wheel that the test cannot be de- 
pended on. Later tests of large wheels at the Hol- 
yoke flume give over 80 per cent., and to these may 
be added the Success of E. Morgan Smith, York, 
Pa.. and the Humphrey, Keene, N. H., and the 
wheel of Gates Curtis of Ogdensburg, N. Y., also the 
“ New American“ of the Dayton Globe Iron Works, 
Dayton, O. Here all questions of selection must be 
governed by other reasons than that of mere effi- 
ciency, as all the above seventeen wheels have been 
proved to give 80 per cent. or over net effect. 
Nearly all these wheels have been adapted to hori- 
zontal shafte, for high heads, where the belt pulleys 
can be kept out of water, and so far as they have 
been tested show no difference in economy from that 
given on vertical shafts. A ‘‘ Hunt’’ wheel, tested 
by Mr. Francis, in situ, in a mill at Lowell, only 
varied a fraction of 1 per cent. on a horizontal shaft 
from the result obtained on a vertical one by Mr. 
Herschel at the testing flume in Holyoke. 

While the writer has expressed a preference for the 
‘downward flow’’ wheel when the head was low 
and bevel gears necessary, he would prefer the new 
type of small diameter wheels for horizontal shafte 
under high heads, as they give a greater initial ve- 
locity to the shafting, the friction of bevel gears is 
avoided, and if set in pairs, to thrust against each 
other, step friction, which is very destructive in 
muddy streams, is also done away with. 

The first instance in which turbines were placed in 
pairs in this manner, in the writer’s memory, was in 
1875, when A. M. Swain installed a pair at Ticon- 
deroga, N. Y., which were very successful. Since 
then all the prominent wheel builders have adopted 
it, and it has become very general in all cases where 
the head was sufficient to keep the pulleys out of 
water. It also gives the advantage of easy and im- 
mediate access to the wheel for examination or re- 
pairs, by a manhole in the case, if the head-gates to 
the feeders are closed. The writer installed a pair 
of Risdon turbines for the Nashua Manufacturing 
Company in this way some time since, and, asking 
the man who had charge of them, after two years’ 
use, ‘‘if anything had been required to be done to 
them ?’’ he answered, Nothing but to oil the stufi- 
ing-boxes, and open and shut the gates.’’ Like all 
other water-wheels, the turbine is somewhat slow in 
answering to regulation under a variable load, as it 
takes more time to open and close the gates than it 
does to trip the cut-off in a Corliss engine, but 
the ‘‘Snow’’ and ‘Schofield’? governors are very 
effective, and can be recommended. 

Among the other pointe mentioned in the schedule 
is the testing of turbines ‘‘in situ, and in regard to 
this the writer would say that a few pointe need care- 
ful attention. The friction pulley should be flanged, 
to keep the brake in place, and amply strong, and a 
safe size for it is to allow 1 square foot of surface mo- 
tion per second for every 3,000 foot-pounds per second 
lifted ; this gives a pressure of a little over 20 pounds 
per square inch. The brake should be of timber, 
fitted to the pulley, one-third the circumference on 
each edge, leaving two openings of one-sixth ciroum- 
ference for lubrication. The best lubricant is strong, 
thick soapsuds, about the consistency of molasses, 
and this should be constantly fed from a can or cans 
in a stream the size of a quill, and may be diluted in 
use by a jet of cold water from a hose or pipe, played 
in through the openings, to cool the pulley. The 
brake lever is most convenient if made the radius of 
either a 33-foot or a 66-foot circle. that is, practically, 
5 feet 3 inches or 10 feet 6 inches long from center of 
shaft to point of attachment of weight. The whole 
apparatus should be perfectly balanced at rest before 
commencing operations. 


When we come to the matter of coat, we find it to 
vary much in different localities, according to the ex- 
pense of development. The cost at Lowell, when the 
first mill powers“ were opened, had been only $40 
per horse-power for dam, land and canals. This was 
increased $50 per horse-power by the new canal, which 
gave more certain head and enabled the mills to use 
the surplus water which ran to waste part of the year, 
and the total cost has probably been $100 per horse- 
power, to which another $100 is to be added for the 
expensive Boyden wheels and massive masonry pits. 
At Augusta, Ga., the canals, nine miles long, cost 
the city, which leases the power, $90 per horse- 
power. At Columbia, S. C., for five miles of canals 
the cost to the city has been $72 per horse-power. 

In many cases of smaller enterprises it has been 
leas than $50 per horse-power, dnd the total oost, in- 
cluding wheels and pite, less than $100, and we will 
now give the data of the cost of water-power as de- 
veloped within recent years at three different points, 
showing the outlay, and a fair allowance for interest 
and running expenses. 

The first instance we shall give is that of the Con- 
cord Water Power Company, on the Merrimac River, 
at Concord, N. H. Here the power developed is at a 
minimum 3,300 horse-power, on an average 5,000 
horse-power, from a fall of 22 feet. The wheels are 
„Rodney Hunt ” turbines, set in pairs on horizontal 
shafts of 400 horse-power each. The cost has been 
as follows: 


700 acres Land, and Flowage Rights $20,000 
Dain and Abut ments. 141,015 
Canal, 60 feet wide. x . . 27,908 
Head Gatten „% ee rae 16,075 
Waste Weir 5220 
Making an investment for water of.......... $210,273 


or $63.72 for the minimum amount of power, or 
$42.05 for the average amount of power. To this 
is to be added pite and foundations put in for 2,000 
horse-power, $15,000, or $7.50 per horse-power ; 
wheels put in for 1,600 horse-power, $12,225, or $7.66 
per horse-power; making a total for the minimum 
flow of water of $78.88 per horse-power, and for the 
average flow of $57.75 per horse-power. 

Now, if we base our calculation of cost on the 
minimum flow, and allow interest 5 per cent., sink- 
ing fund 23 per cent., repairs 1} per cent., taxes, 
etc., 1 per cent., we get a total annual cost of 10 per 
cent., or $7.89 per horse-power, to which add oil and 
attendance, 75 cents, making $8.64. 

As this power is to be transmitted, in part at least, 


to Concord by electricity, the cost of such transmis- 


sion, on which I do not assume to be authority, will 
have to be added to this. If, on the other hand, it 
is to be partially used near at hand, it is safe to say 
that the cost: of transmission by shafts and belte 
would not increase it to over $10 per horse-power. 

If we assume the average flow of 5,000 horse-power 


the cost of the power at the wheels would be only 


$5.72, but we should then require the additional ex- 
pense of a steam plant, and its operation, to produce 
the 1,700 horse-power deficiency at low water. 

We will now take a large Southern mill, the John 
P. King, at Augusta, Ga. Here the water is pur- 
chased of the city at a rental of $5 per annum per 
gross horse-power. 

The wheels are 3 Geyelin turbines, on vertical 
shafts with bevel gears, estimated at 1,835.5 gross 
horse-power. These wheels, by my own test in situ, 
netted 84 percent. Calling the average 80 per cent., 
it gives 1,468 net horse-power. This cost of plant 
was for wheelpits, 42 feet deep, in rock, head race, 
200 by 40, tail race, 800 feet to river, about $25,000, 
and the wheels and jackshaft cost the same, or $50, - 
000 in all. This, for 1,468 net horse-power, is $34.20 
per horse-power, or, at 10 per cent., $3.42; water 
rent, $5.50 on 1,835.5 gross horse-power, equal, net, 
$6.83 ; attendance and oil, 75 cents ; making a total 
cost of $11.05. 

The next case is also a Southern one, that of the 
Columbia Mills, at Columbia, S. C. Here the water 
is also leased at a rental of $5 per horse-power. For 
quantities less than 500 horse-power, the charge is 


$7. The fall is 27 feet, and the power is furnwhe 
by Victor turbines, on horizontal shafts, and is trans- 
mitted by electricity to the mills. 

Quicksands made the wheelpits very expensive, 
by the quantity of concrete masonry required. so that 
for all expenses of pits, races, power-house, etc., we 
have $655,000 for 2,000 horse-power. The wheels 
cost $20,000 more, so that we have a total expendi- 
ture of $75,000 for 2,000 horse-power, or $37.50 per 
horse-power. This, at 10 per cent., as before, gives 
$3.75 per horse-power ; water rent, $5 per bors- 
power; attendance and oil, 75 cents; making a com 
at wheels of $9.50 per horse-power. 

As the water rent paid in the last two oases covers 
interest and depreciation, while the cities whieh 
furnish the water also obtain their own supply far 
other purposes, it will be seen that it covers the com, 
and that the estimate of Mr. Samuel Batchelder, fifty 
years ago, that the cost of water-power in Lowell. in- 
cluding land, was under $15 per annum per bone 
power, was substantially correct, and will cover the 
cost of water-power with modern turbines, under 
fair circumstances, to-day, with plenty of room tw 
spare for heating. 


The Storage Battery.* 


A DISCUSSION OF ITS APPLICATIONS BY 
THE MEMBERS OF THE ALE R. 


PRACTICAL EXPERIENCE WITH STORAGE BAT- 
TERIES IN CENTRAL STATIONS. 


— 


BY C. L. EDG AR. 


Mr. Edgar's paper dealt mainly with the experience 
of the Edison Electric Illuminating Company of 
Boston in the use of storage battery as a central 
station adjunct. In his discussion of the subject be 
made the following classification of the uses to which 
the storage battery may be applied in central station 
work: To carry the peak of the load at maximum 
hours ; to carry the entire load at minimum hourt ; 
to act as an equalizer or reservoir, and for the equip 
ment of annex stations. 

In carrying the peak of the load, Mr. Edgar 
summarized the experience of his company # 
follows: 

„We have found that if we divide our maximum 
load of the year into two parts the upper half exists 
only for about two hours under ordinary circum- 
stances, and four hours under exceptional circum- 
stances for the five winter months. Computing th 
kilowatts in these two halves, we find that the lower 
half contains 90 per cent. of the K. w. hours manu- 
factured, whereas the upper half contains only about 
10 per cent. This would prove the position taken by 
some engineers that if an extremely large station was 
to be constructed it would probably pay to equip 
it with two types of apparatus—50 per cent. to be d 
the best economy and most expensive class known to 
the art. This to do the 90 per cent. of the work. 
The other 50 per cent. to consist of crude, cheap, 
uneconomic but reliable apparatus, to do the 10 per 
cent of the work. The saving in interest on the 
lesser investment in the second class would be moch 
greater than the extra cost of running this half, due 
to its poor economy. 

“In our particular case we find ourselves in pre 
cisely this position. Our company installed in years 
past about 4,000 H. P. of high speed, belted, bipolar 
apparatus, reliable, but of poor economy. Some 
three years ago it changed to the other extreme and 
commenced to equip with the highest priced and 
most economical apparatus to be found in the 
market, and to-day there is about 4,000 H. P. of thi 
apparatus in use. 

“ Ninety per cent. of our kilowatts have been 
manufactured by the vertical, triple expansion, 
multipolar units, and yet the total capacity of ths 
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apparatus is not over 50 per cent. of our maximum 
output for the winter. 

“The application of the storage battery to these 
conditions is obvious. What we need. and what all 
companies under generally like circumstances need, 
is a piece of apparatus capable of doing two hours’ 
work per day which is cheap, and which has fair 
economy. If storage batteries could be used under 
no other circumstances than these, it is, perhaps, 
somewhat doubtful whether it would pay to install 
them, but yet I am inclined to think that considering 
their first cost and the efficiency which we can obtain 
from them, it could be fairly proved that it would 
pay to use them rather than what I have designated 
as the cheap type of apparatus. 

At the time our first battery was purchased. our 
standard unit was 650 H. P. We therefore called for 
a battery of 650 H. P. capacity for two hours. We 
eventually, under stress of circumstances, reduced 
this to one and a half hours and found that it cost 
considerably less than a first-class steam plant. , 

As all apparatus has to be installed for the 
express purpose of taking care of the maximum load, 
it seemed to us very clear that if we could save in 
our first investment by installing storage batteries 
which cost less than a steam plant, we were going to 
be able todo a given amount of work with a less 
amount of capital by this means than by any other. 
We thus decided to install a battery to take care of 
the peak even if we obtained no other advantage 
from it. 

“I think that the nature of the load curve in 
America is against the use of batteries to carry the 
entire load at minimum hours to anything like the 
same extent as abroad. With us there is only about 
gix hours of minimum load, whereas, owing to the 
lack of motor business in Europe, the minimum there 
extends some days from midnight until three o'clock 
in the afternoon. 

„Our generating department has gone through 
some exhaustive experiments, running first the 
engines for 24 hours a day, charging the battery at 
minimum load, and then turning around the next 
week and shutting down the steam plant for the six 
hours from midnight until six o’clock in the morn- 
ing, and depending entirely upon the battery. The 
general conclusion seems to have been arrived at 
that the former is the cheaper method. Admit- 
ting this, the indirect advantages of the former, by 
which the battery is charged during the night, and 
can be used during the following day, are very much 
greater than if the battery were discharged during 
the night, as it could not be completely charged again 
until the middle of the afternoon of the following 
day. I do not consider our conclusions final, as the 
local conditions might materially change the result. 


It is the use of the battery as an equalizer or a 
reservoir with which we have been particularly 
pleased. In order to understand, it is perhaps desira- 
ble to explain the needs which a modern station has 
for apparatus of this kind. Years ago a distribution 
company was equipped with one station, furnishing 
electricity through a system of feeders, supplied 
from one bus bar. All this is changed. To-day the 
modern station manufactures electricity in various 
places, transfers it from one station to the other at 
will, sends it out through a system of distribution 
at three or four pressures supplied from ‘bus bars of 
varying potential. At the minimum hours of the 
day the electricity 1s manufactured by one set of 
dynamo, part of it being delivered to the bus bar in 
the station in which the dynamos are located, the 
remainder being sent out over tie lines to various 
annex stations and delivered there to the local bus 
bar. 

„The fluctuations of load on central and annex 
stations are everyday occurrences, and if we were 
not equipped with a battery, it would be almost an 
hourly guestion as to what it was necessary to do 
next, whether to start dynamos, stop them, change 
boosters or any other of the innumerable combina- 
tions which might be made. In avery large degree the 


battery answers all these questions or at least makes 
them unimportant. It makes it posible to determine 
beforehand what the regular day’s work of the steam 
plant is to be, to decide how many and at what time 
boilers are to be put in service, when engines are to 
be started or stopped, and in general to operate the 
plant to its best ecoromy, knowing that daily or 
hourly inequalities in the load, or uncertainties 
caused by the weather will be taken care of hy the 
battery. It is kept in multiple with one or the other 
or all 'buses at all times. It is supposed, for many 
hours of the day, to be standing idle with the ampere 
meter at zero, but it may, without a moment’s 
warning, be called upon to either give or take any- 
where from one to 3,000 amperes on aside. It is 
possible in this way theoretically to keep every 
engine which is running loaded up to its maximum 
economy at all times. Having satisfied ourselves 
in the beginning that with a given amount of capital 
we could do more work with the battery than with- 
out it, we by actual practice came to the conclusion 
that we could by the same means do this same 
amount of work more cheaply. When we remember 
that we installed the battery for the express 
purpose of taking care of the maximum load, we are, 
of course, particularly pleased at the very great use 
we can make of it for this purpose of equalization, 
and yet, in addition to this we have made enough 
tests to prove to our own satisfaction that we do not 


lose anything in fuel economy by this particular use 


of the battery. The watts lost by the inefficiency of 
the battery are made up more than fourfold by the 
better economy of the steam plant. We have taken 
typical winter days and figured out exactly the cost 
of running our system with the battery and without, 
and have proved that the actual coal consumed with 
the battery is a material amount less than without it. 
lf, in addition to the fuel, we take into account the 
very great saving in the labor, the added reliability 
and the better service given, we will see that these 
uses of the battery are even greater than those for 
which it was originally installed. 

do not think it is possible to overestimate the 
advantages of storage batteries for the purpose of 
giving regularity and reliability to a system of dis- 
tribution. With very sudden fluctuations in the 
load, which are continually taking place, it is almost 
impossible with dynamos alone to regulate the ’bus 
pressure so quickly that the pressure throughout the 
system remains constant. The uses of the battery 
very much simplify this problem. Very many times 
where in the past it was necessary to change the 
magnetism of the fields of dynamos, it is now 
necessary to do absolutely nothing, the battery 
acting as a reservoir, giving out quantities of current 
without any apparent change in pressure for the time 
being. 

„This question of regularity is very closely con- 
nected with the one of reliability. To those of us 
who are identified with central station work, there is 
a great sense of security when we realize that what- 
ever may happen to the steam plant we have 
sufticient battery to carry us over a few minutes of 
disorder. In our particular case, we have at the 
present time sufficient battery to run 60,000 lamps 
for five, ten or fifteen minutes, depending upon how 
great is the emergency. This advantage of the 
battery may not appeal to an outsider. 1 do not 
think they can realize the intense nervous strain to 
which all connected with the successful detail opera- 
tion of the station are subjected. If a battery and a 
steam plant were on a par in all other respects than 
this, I should personally feel very much inclined to 
install it for this reason alone.” 

In the Boston station there has yet been no 
occasion to make use of the battery in the equipment 
of annex stations. Of this use Mr. Edgar said : 

„When we realize that it makes very little differ- 
ence to which end of a tie line a storage battery is 
connected, we can sce at once the special advantage 
which this type of apparatus gives us. If of such 
value that it will pay to install them, it isa matter 


more or less immaterial whether they are installed at 
the main station or at an annex station connected to 
the main station by tie lines. The fixed charges of 
running a battery room are very small as compared 
with those of a steam station, and there would not be 
any very material increase of fixed expense between 
one large battery located in a central point and a half 
dozen small ones distributed throughout the city. 

"Storage batteries, therefore, lend themselves 
particularly to the location of a ‘central’ station 
at some convenient point upon the water front, and 
the building up of small centers of distribution 
scattered throughout the city, consisting of storage 
batteries with or without a steam adjunct and con- 
nected together possibly, but certainly each one con- 
nected to the central station. 

Our company has used the first battery 20 
months, and one of double its capacity for six 
months, entirely too short a time to come to any 
conclusion about the depreciation, but it hae given 
us ample time to satisfy ourselves as to the economic 
value. It is sufficient for me to say that if a need 
should arise to-morrow for additional capacity, either 
at our main station, at either of the annexes or in any 
new part of the city, within reasonable distance of 
our center of distribution, we should consider the 
question along the lines which I have just indicated. 
We should eliminate entirely from the discussion the 
question which has distracted the public mind for so 
many years and decide it entirely upon its merits, 
placing the battery side by side and on an equality 
with other modern and improved apparatus.” 


Gold Medals for the Westinghouse Company. 


(From the Atlanta Constitution.) 


The Westinghouse Electric and Manufacturing 
Company of Pittsburg, Pa.. has come off with flying 
colors at the Exposition. This well-known and ex- 
tensive concern was awarded two gold medals by the 
Exposition board of highest awards. One medal was 
awarded for photographs, plans and descriptions of 
the two-phase generating plant recently installed at 
Niagara Falls. The other medal was awarded for 
induction motors and dynamos illustrating the two- 
phase alternating system for the transmission of 
power. 

These awards were a recognition of the company's 
high standing in the electrical world and of the 
precedence it has always had as manufacturers of 
electrical supplies. 

The full significance of this victory by the Westing- 
house Company will be understood when it is stated 
that only five gold medals were awarded in the Elec- 
trical Building, and of these five, two were given to 
the Westinghouse Company. 

The exhibit of this company has attracted consid- 
erable attention and much favorable comment ever 
since the opening of the Exposition, and the awards 
of the board will meet with universal indorsement 
so far as the decision made in favor of the Westing- 
house Company is concerned. 


Electricity, especially in the way of lighting, has 
made generous sanitary contributions which deserve 


appreciation. Dr. Saunders, the medical officer of the 
London Board of Health, says the electric light 
in general use has accomplished a geat deal in 
making the employees of commercial and manufactur- 
ing establishments healthier. Faces that were pale 
and wan from work in gas-lighted basements, stores 
and shops are much improved since the introduction 
of electricity. The heat from the gas jets and poor 
ventilation are responsible for much sickness. It is 
also shown that in the same city the electric light 
has lessened crime. Darkness breeds wickedness and 
light dispels it. 


Areal Indian chief emerges this month in the field 
of periodical literature. Simon Po-ka-gon, of the 
Pottawattomies, contributes to the Reriew of Rc- 
riews a brief statement of his views about the Indian 
Territory Squaw Men“ and the question of Indian 
reservations. His article is sententious and direct 
and withal not lacking in the picturesque phraseol- 
ogy of the Indian’s language. 
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Vice Chancellor Reed has granted an injunction 
restraining the Union Traction Company of Newark, 
N.J., from collecting any debts or transferring any 
stock, and will appoint a receiver to take charge of 
the company’s assets. The company was organized 
only a year ago, and capitalized at $1,500,000, but it 
now goes into the hands of a receiver for a debt of 
$166.66 due Luther Shafer, of Rutherford, for office 
rent. 


At the instance of the General Electric Company 
of New York, an execution has been issued against 
the Carbondale Traction Company, of Carbondale, 
Pa., for $2,760.24, and another for the same amount 
against the Lackawanna Valley Rapid Transit Com- 
pany. | 

The Circuit Court has ordered a sale in equity of 
the Buchanan Electric Light and Power Company of 
Buchanan, Mich. The sale is fixed for January 17, 
1896. The water power included in the property is 
derived from a dam 400 feet across the St. Joseph 
River, with a fall of 12 feet, giving a power estimated 
from 2,500 to 4,000 hurse power. The company was 
organized and incorporated April 14, 1893, and cap- 
italized at 8100, 000, but lack of financial support, 
together with unprecedented hard times has forced 
them toyive up the fight, after spending, according to 
the statement of the company’s officers, the sum of 
$125 000. Among the franchises is one for lighting 
the village for ten years at $50 per lamp, also one for 
the erection of a dam five miles lower down the 
St. Joseph River. 


Wm. L. Dayton, ex-Minister to The Hague, has 
been appointed receiver of the Asbury Park and 
Belmar Street Railway Company. The road runs 
from the Ocean Grove gates to Shark River, Bel- 
mar, N. J. 


The Elgin (IIl.) Electric Illuminating Company 
has been notified by the General Electric Company 
that it is infringing on the latter’s patent by using 
the bridge circuit around a single dynamo and trans- 
ferring switch. 

The Mutual Electric Light and Power Company of 
Brainard, Ill., has made an assignment to Randall 


W. Burns. The assets of the company are about 
$25.000; liabilities a like amount. 


Animportant suit is now on trial in the Supreme 
Judicial Court of Massachusetts. The style of 
the action is Mary B. Howe et al. vs. the 


West End Street Railway, and the issue involves 
the question of electrolysis, damages for which 
the plaintiffs have received no restitution. It 
is held that while the act of 1887 gives the rail- 
road a right to operate by the electric system, there 
was no provision in that act allowing the abutters to 
receive compensation for injury to their property. 
The suit will in fact determine the constitutionality 
of this law. 


SY ae 


PERSONAL. 


Among our out of town yisitors this week have 
been Messrs. C. J. Mayer and F. A. Estep, of the 
Nuttall Company, Allegheny, Pa.; E. L. Babcock, 
Falls Rivet Machine Company, Cuyahoga Falls, O.; 
John Dick, Phænix Iron Works, Meadville, Pa.; J 
E. Keelyn, President Western Telephone Construc- 
tion Company, Chicago; J. H. Rhotehamel, Presi- 
dent Columbia Incandescent Lamp Company, St. 
Louis, and Morgan Brooks, President Electrical En- 
gineering Company. Minneapolis, Minn. Messrs. 
Dick and Brooks were attendants at the annual meet- 
ing of the American Society of Mechanical Engineers. 


P 
New York Electrical Society. 


A meeting of the New York Electrical Society will 


be held at the Marble Church,” 29th street and 
Fifth avenue, New York City, on Thursday, Decem- 
ber 12, at 8 P. M., when Mr. George G. Wacker, the 
well-known organ builder, will deliver a lecture ac- 
companied by instramental illustrations on the sub- 
ject ok Electricity in Organ Playing.” Mr. Wacker 
will be assisted by Mr. R. T. Perey. the organist of 
the church, who will play the illustrative selections 
and also one or two pieces, including the overture 
from William Tell,“ which will demonstrate the 
perfection attained, through the aid of electricity, in 
performing on separate and distant instruments from 
one keyboard’ 


ELECTRICITY. 


OBITUARY. 


Thomas MoCoubray. 

Thomas McCoubray, who died December 5, 1895, 
was born in the District of Columbia, May 20, 1847, of 
Scotch-Irish stock on both sides. His early life was 
spent in Baltimore, Md. He graduated from Balti- 
more City College. He became a prominent member 
of the Free and Accepted Masons; was five times 
elected Master of St. John’s Lodge, twice elected 
High Priest of St. John’s Chapter, and Eminent 
Commander of Baltimore Commandery No. 2, Knights 
Templar. He served as Grand Inspector for one 
term ; was one of the organizers and the first Grand 
Potentate of Boumi Temple, A. A. O. N. M. S.; was a 
thirty-third degree Mason of the A. A. Scottish Rite, 
having held offices in each of the bodies, and was 
secretary of the board of relief. 

At one time Mr. McCoubray was secretary of the 
National Electric Light Association,and subsequently 
held several positions of trust in the commercial de- 
partment of electrical enterprises. Of late he gave 
his attention to invention and developed the auto- 
telephone system. 


Association of American Manufacturers. 
The annual meeting and banquet of the above 
Association was held at the Grand Central Palace, 
this city, on the evening of December 5. The object 


of this Association is to increase the international - 


trade of American manufacturers in various lines. 
The officers of the Association are as follows: G. 
Martin Brill, president, Philadelphia; F. E. Myers, 
Vice-President, Ashland, Ohio; Lucius S. Bigelow, 
Secretary, Harrisburg, Pa.; J. Horace McFar- 
land, Treasurer, Harrisburg, Pa. Executive Com- 
mittee : D. R. Morse, Chairman, New York; H. W. 
Anderson, Harrisburg, Pa.; E. J. Pearson, Hartford, 
Conn.; F. P. Williams, Brooklyn, N. Y.; F. H. 
Cutler, Buffalo, N. Y.; H. J. Heinz, Pittsburg, Pa.; 
J. A. Jeffrey, Columbus, Ohio. 


— —— — 


St. Louis Electrical Men Eat and— Talk. 


. The fourth annual banquet of the St. Louis Elec- 
trical Club was held on the 7th inst., Capt. Robert 
McCulloch acting as both chairman and toastmaster. 
Col. Ed. Meier, C. E. Randall, Walter Flower, Capt. 
O. J. Schultz, Prof. F. Nipher, of Washington Uni- 
versity, and H. A. Wagner spoke on various topics 
allied to electrical interests and on the recent assist- 
ance given by electricity to the other sciences. 


The Next N. E. L. A. Convention. 

The Executive Committee of the National Electric 
Light Association has formally selected Tuesday, 
Wednesday and Thursday, May 5, 6 and 7, 1896, as 
the time and the New York Industrial Building, 
described in ELECTRICITY last week, as the place for 
holding the next or Nineteenth Convention. 


Seoond Annual Ball. 

The associated employees of the firm of Zimdars & 
Hunt. 127 Fifth avenue, New York, will hold their 
secoml annual ball in the Central Opera House, on 
67th street. on Monday evening, December 16. The 
ball room has been appropriately decorated for the 
occasion with special electrical designs. 


| Henry Electrical Club. 

Prof, Francis B. Crocker will deliver a lecture on 
“Methods of Driving Dynamos” at the Henry 
Electrical Club, American Institute Rooms, on 
Friday evening, December 13. 


i a — 


Thomas M. Kenna, of New Haven, Conn., has 
devised a mechanism to obviate the jolting of electric 


cars and pounding of the rail joints. The device is a 
simple one and consists of four small auxiliary 
wheels two on each side of the car and located 
between the wheels proper. With them a gar will 
run smoothly over all deflections in the rails and 
passengers will escape the jar occasioned when the 
wheels meet the ends of rails. 
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What is Going On in the Electrical World. 


Arcadia, Wis.—The Milling Company has decided to 
put in an electric plant to light the streets and business 
places. 


Baraboo, Wis.—The flouring mill of J. G. Heaton was 
destroyed by fire recently ; an electric light plant in the 
mill was ruined. 


Hull, Mass.— At a special town meeting held a few 
days ago, the sum of $5,000 was voted fur additions to 
the electric light plant. 


Key West, Fla.—Work on the electric railway hem 
will soon begin. An expenditure of $125,000 will be made 
in building and equipping the road. 


. Holyoke, Mass.—The Hadley Thread Company has 
decided to run a part of its plant by electricity, and the 
contract has been awarded for the plant. 


Bath, N. T.— The Albany, Greenbush and Bath Bail- 
way Company has applied to the trustees for a franchise 
to run its ears in the streets of this village. 


Birmingham, Mich. — Work has begun here on the 
Oakland Electric Railway, the promoters of whicb pre 
pose torun their Jine from Detroit to Pontiae. 


Sistersville, W. Va.—The city council has granted a 
franchise for the establishment of an electric light pant 
in this city to McGhie & Morse of East Liverpool, Ohio. 


Sleepy Eye, Minn.—This place has confirmed the 
appropriateness of its name by voting against the bond 
scheme to raise $5,000 to pay for an electrie light plant. 


Lancaster, 0.—H. B. Peters, receiver of the Lancaster 
street railroad, says the entire franchise will soon be 
sold to a new company who will improve and operate 
the road. 


Boston, Mass.—The agitation in favor of municipal 
lighting seems to be increasing in this city. and Brook- 
line and other towns in this neighborhood are discus- 
ing the subject. 


Crowley, La.— An electric plant has recently been put 
in operation at the (rowley rice millsand gives great 
satisfaction. ‘The mills are extensive, having a daily 
capacity of 3,000 barrels. 


Batavia, N. Y—The aldermen have voted to give 
A. B. Wilgus until August 1, 1896, in which to build and 
have in operation at least three miles of his electric 
street railway in Batavia. 


Purcell, I. T.—The Parcell Electric Supply Company 
turned on electric lights in this town on the 3d inst. 
Purcell is the first place in the Chickasaw Nation to 
adopt electric lighting. 

Vanoouver, B. C.—The city council has let a ten-year 
contract for are street lighting to the Western Electric 
Lighting, Heat & Power Company. a branch of the 
Western Electric Company of Chicago. 


Pittsburg, Pa.—The force of workmen at-the Westing- 
house electric works has been increased, the foundry 
department having been put on double turn. necesitat- 
ing the employment of 150 additional men. 


Spokane, Wash.—It is probable that the council will 
authorize the purchase of an electric lighting plant fur 
the power house, head gates and dam at the new water- 
works; the board has recommended that course. 

Bainbridge, 0.—It is understood here that a New 
York syndicate have had an inspection made of the 
route of the proposed electric road between this place 
and Chillicothe, and that the inspector made a favorable 
report. 

Knoxville, Tenn.—The sale of the Park Street line of 
the Knoxville Electric Street Railway has been con- 
firmed by Judge Clark at Chattanooga te J. E. Cham- 
berlain, the sale having been assigned to him by W. G. 


McAdoo. 


Fairbury, Wis.—The Fairbury Electric Light & Power 
Company has sold its franchise and plant to the Water 
Works Company and the two plants will bereafter be 
under one management. A new power house will be 
built. 

Independence, Mo.—C. W. Baker, a practical electri- 
cian of Kansas City, has purchased the electric light 

lant here and will operate it under the name of the 
Vestern Lighting Company. He will furnish the city 
with lights. 

Staten Island, N. ¥.—The fight between the Staten 
Island Electric Railroad Company and the Midland 
Company over a franchise to run electric cars in certais 
streets in New Brighton has terminated in the granting 
of a franchise to the first named company. 


Port Jefferson, L. I., N. ¥.—The Port Jefferson Elec- 
tric Light Company has been organized to furnish elee- 
tric light for this village with a capital stock of FV. 50 
fully subscribed. The company expects to have the 
plant in operation within ninety days. 


Niagara Falls.—A report is current here that 
New York capitalists are having surveys made for a new 
electric road from Echota to Sanhorn, thence to Nerth 
Tonawanda, and from there to Buffalo. The road i 
intended to carry freight as well as passengers. 


Cleveland, 0.—December 10 has been set for the open- 
ing for traffic of the Cleveland & Elyria electric mil 
road. Mayor M. H. Levagood, of Elyria, has extended 
an invitation to the officials of the road and to other to 
attend a banquet and celebration to commemorate the 
event. 
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Waukesha, Wis.—Application has been made to the 
village board by the Milwaukee & Waukesha Electric 
Railway Company for a franchise to operate an electric 
street car system in this village. Should the franchise 
be granted, work will begin on the road early in the 
spring. 

Berkley, Va.—A corps of engineers has been at work 
in Princess Anne county in the last few days surveying 
a route for an electric railroad from Berkley to deep 
water on the Currituck Sound, and it is reported that 
the laying of the track will be commenced by the first 
of the year. 


Buffalo, N. Y.—The Niagara Falls Power Company 
has accepted the amended franchise proflered by the 
city authorities, the 14th clause, providing for the an- 
nulment of the grant on 39 days’ notice of failure in 
carrying out its provisions having been changed to 99 
days’ notice. 

Hoboken, N. J.—An ordinance granting the- Jersey 
City, Hoboken and Rutherford Electric Railway Com- 
pany a franchise to run cars through First and other 
streets to the New York ferry has passed its first read- 
ing in council. The company offers a lump sum of $20,000 
for the franchise. 

Columbus, 0.—<As the present contract for lighting the 
streets expires in February, bids will be advertised for 
at once. Specifications made by Director Bliss have 
already been published. The contract will be for ten 
years, all night lighting, and underground wires in the 
business portion of the city. 

Topeka, Kan.—Representatives of a Chicago electrical 
company have been here figuring on the cost of new 
boilers and dynamos for the city electric light plant, the 
intention being toextend electric lighting to the suburbs 
covered by the contract with the Vapor Light Company 
which expires on the 14th inst. 


Watertown, N. Y.—Col. J. A. Lawyer of this city has 
been appointed receiver of the Watertown & Brownville 
Railroad Company, on the application of the Central 
Trust Company of New York as trustee of a $75,000 mort- 
gage against the railroad company. The latter operated 
all the electric lines in this city and Bruwnville. 


Medford, Mass.— A special commission will investigate 
the cost. economy of maintenance, advantages and dis- 
advantages of a municipal electric plant, and is to report 
to the city council all the facts and data secured. ‘The 
commission is to have the right to employ electrical and 
engineering experts as they shall deem requisite. 


Newark, N. J.— The executive committee of the direc- 
tors of the Newark Electric Light & Power Company 
have recommended to the directors that a general reduc- 
tion be made in arc lighting of about 5 per cent., in in- 
candescent lighting of about 7 per cent., and in the cost 
of electrically generated power of about 10 per cent. 


Brooklyn. N. Y.—The new electric road proposed 
from the end of the Kings County Elevated to Jamaica 
and Far Rockaway is expected to be completed by June. 
The contracts have been awarded and iron has been 
ordered from Pittsburg. It is proposed to extend the 
line to Hempstead next year, and thence on to Babylon. 


Bioomfield, N. J.—The street-lighting committee of 
the Bloomfeld township committee have advertised for 
proposals for lighting the streets of the town with arc 
and incandescent lights. The bids will be opened at 
the regular meeting of the township committee on the 
evening of December 16. 


Los eles, Cal.—A local paper says that one of the 
finest and most perfectly managed lines of suburban 
railway in the United States isthat of the Pasadena and 
Pacific line, which connects Los Angeles with adjacent 
suburban cities and towns. On the west the line reaches 
the coast, while to the east and north the fertile valley 
of San Gabriel is traversed. 


Norristown, Pa.—Several capitalists are said to be 
back of the scheme to build a trolley road from Phanix- 
ville to Pottstown, via Royersford and Spring City, and 
an inspection has lately been made of the route. The 
prospects are that the road will be built and eventually 
extended from Phanixville to Valley Forge and on to 
this borough. 


Ottawa, III.— The Ottawa Electric Street Railway, in- 
cluding all real and personal property, has been sold by 
the receiver, in obedience to an order of the United 
States Circuit Court at Chicago, to the General Electric 
Company, the only bidder, forthe nominal sum of $7,500. 
The company, unless the local capitalists take the plant 
off its hands, will tear it up and remove it from the city, 


Warren, 0.—It is reported that plans are being made 
for an electric railway from Warren or Leavittsburg to 
Ravenna, which would give the Mahoning Valley lines 
connections with the A. B. C. road, which runs from 
Akron to Cleveland. If this is done, as it is believed it 
willbe, Cleveland and Pittsburg will soon be joined by 
electricity, as lines are already arrunged for between 
Youngstown and Beaver Falls. 


Roanoke, Va.— This city may be considered one of the 
most enterprising municipalities in the South. It is 
lighted by gas and arc and incandescent electric lights. 
It has fourteen miles of street railway now operated by 
electricity. It is connected with Salem, seven miles, by 
electric ears, and Vinton. four mills, by electric cars. 
The Roanoke river affords first class power for manu fae- 
turing purposes. 


Long Island City, N. ¥.— The announcement is made 
that a syndicate of Philadelphia capitalists has acquired 
the entire street railway system and electric lighting 
plant of this city. There are about sixty miles of 
trolley road in operation and additional mileage ‘will 
shortly be completed: besides which the system’s 
electric lighting privileges are quite extensive. It is 


ELECTRICITY. 


understood that the deal represented a transaction of 
nearly $2,000,000. 


Vevay, Ind.—The city counci] has made a contract 
with Alex. 8. Schulman, of Cincinnati, for putting in an 
electric light plant which is to consist of 4) street are 
lights, each of 1,200 candle power, and 89) incandescent 
lights, each of 16 candle power. The contract requires 
the plant to be in running order by Februarv 15, 1896, 
at which time the present contract for the lighting of the 
streets expires. 


Owosso, Mich.—The official name of the new corpora- 
tion running the motor line between Oworso and Co- 
runna, Which is being changed into an electric line, will 
be the Owosso & Corunna Traction Company. President 
J. D. H. Ralph states that tle change was made to give 
the business world notice that the new company has no 
connection with the former company, which hae passed 
into the hands of a receiver. 


Westport, Conn.—The Westport & Saugatuck Street 
Railroad Company has equipped part of its four miles of 
road with a third rail electric system. An important 
feature of the new system is that the feed rail only be- 
comes charged as the car passes over it. The feed, or 
third rail, is located in the center of the other two rails 
and a circuit to the motor is obtained by means of a 
trolley underneath the car. 


Fort Wayne, Ind.—Within a week the Fort Wayne 
Electric Corporation has made several important ship- 
ments of machivery, among them a 1,000-light alterna- 
tor to Yoakum, Tex; 800-light dynamo to Lexington, 
O.; 125-light Wood arc dynamo to the Manchester Elec- 
tric Light Company, Manchester, N. H.; a dynamo end 
fixtures to the University of Wisconsin at Madison, Wis.; 
a steumboat plant to the Marmet Company at Cincinnati, 
and a 6))-light incandescent to Thompsonville, Mich. 


Chicago, III.—The General Electric Railway Com- 
pany of this city has received propositions from the 
Siemens & Halske Company of America and from the 
General Electric Company of Schenectady for equipping 
an underground trolley system in the South Side streets, 
but holds these propositions in reserve until a trial is 
made of the Brandenburg system, which the company 
has definitely decided to use. 


Shreveport, La.—Proposals for lighting the city by 
electricity for a term of five or ten years will be received 
until December 12. From 5.) to 70 are lights will be re- 
quired. The contractor must agree to erect and operate 
within the limits of the city an electric plant sufficient 
forsuch public lighting, and also such machinery, ap- 

liances and power as may be needed to furnish light- 
ing and power for residential and commercial uses. 


Schenectady, N. Y.—The rumors of a threatened 
strike at the General Electric works seem to have a sub- 
stantial foundation. At a meeting held lately by the 
workmen an organization was formed taking in every 
man who was not already a member of some union, and 
much dissatisfaction wasevinced among those in attend- 
ance because of the low wages paid by the company. 
Some of the workmen say that they have been cut in 
their wages so that they can hardly earn a living. 


Chatt inooga, Tean.— Considerable interest is being 
manifested as to the sale on December 23 of the Chatta- 
nooga electric street railway, because of the uncertainty 
as to who will control the valuable property after that 
date. It is learned that a move is on foot among the 
local people who are concerned in the road to purchase 
it when sold and make some extensive improvements in 
the service. One of the contemplated improvements is 
the extension of the Harrison avenue line. 


Fresno, Cal.—The * Exposition speaks in glowing 
terms of the approaching completion and opening of the 
new power line. [t sayx: On February. 1806, will be- 
gin the calendar ofa new life for our fair city. Then 
will disappear the mists of uncertainty and the fair, 
smiling Goddess of Progress will beckon our people on- 
ward into the sunshine ofa glorious future. Such will 
be the transition inaugurated by the transmission of 
electric power from the Sun Joaquin river, thirty-three 
miles distant, to the city, for on that date the first cur- 
rent will be sent from the company's powerhouse to the 
substation in Fresno, and thence over the network of 
wires which will then be strung through the city.” 


Montreal, Can.—Work has been started upon the Na- 
pierville Junction Railway, an electric system which is 
chartered to carry freight and passengers and will run 
from St. Remi to Stottsville. through the parishes of St. 
Michel, St. Edward. St. Phillippe, St. Jacques, Douglass- 
burg and Napierville. connecting with the Grand Trunk 
Railway at Stottsville. The Dominion Government has 
granted a bonus of $3 200 per mile for the twenty-two 
miles of the line, while the following municipalities 
have voted money to assist the enterprise: Napierville, 
$10,000 ; St. Edward, 82.500. and St. Remi, $2.00). Hon. 
J. G. Laviolette, of this city, is president of the com- 
pany. 

New York.—One of the witnesses whoappeared before 
the Assembly Committee on Railroads in this city last 
week was George J. Gould, president of the Manhattan 
Elevated Railroad Company, whose knowledge of the 
financial and practical operation of railroads in general 
gave interest to the investigation. Among other things 
Mr. Gould said he considered an elevated road equipped 
with electricity the best read for rapid transit in a city. 
—One of the handsomest electrical displays lately added 
to the attractions of the big dry goods stores in Sixth 
avenne is that at O'Neill’s.where the tops of the towers 
at both ends of the building are encireled with brilliant 
zones of electric lights. and over the main entrance of 
the store the National flag is electrically represented as if 
waving in the breeze, the undulatory effect being pro- 
duced by an ingenious transition of light and shadow. 
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Alexandria, Va.—The Washington, Alexandria and 
Mt. Vernon Electric Railway Company has awarded the 
contract for the building of the new cars to the J. G. 
Brill Company of eat tear The new cars are to be 
forty feet in length and handsomely fitted up. The 
seats will be wider and all the conveniences of the 
steam railway car will be found in them. They are all 
to be equipped with motors that will give them a guar- 
anteed speed of furty miles an hour, so that they will be 
able to make the run between the two cities in about 
fifteen minutes, including stops. A car equipped with 
one of these motors, is now in the shops of the company 
in Alexandria, and when tested made a speed of forty- 
one miles per hour. 


St. Louis, Mo.—The “Republic” says: Within a 
week the Board of Public Improvements will be ready 
to submit its ordinance providing for putting electric 
wires underground. This ordinanee is being prepared 
not on any resolution of the Municipal Assembly, but in 
compliance with the suggestions given by Mayor Wal- 
bridge in his recent message. The ordinance will, as 
far as practicable, follow the plan outlined by bis Honor 
to have all the wire-using companies of the city joia in 
constructing ove general subway in which each com- 
pany will have separate ducts for their respective wires, 
the companies to contribute pro rata, according to the 
space used, for the expense of construction, but the city 
to have entire supervision of the subway.” 


Kansas City, Mo.—The Metropolitan Street Railway 
Company is now perfecting plans for tl.e erection of a 
manimoth electric power station near Riverview, from 
which power will be furnished for running all the lines 
of the company west of Main street. with the exception 
of the Twelfth and Ninth streets cable lines. The exten- 
sive plans of the company contemplate the changing of 
the motive power of the Fifth street line, and of all the 
cable lines in Kansas City, Kan., from cable to electri- 
city, and running the whole system, comprising over 
thirty miles of street railway, from this one immense 
power house.—A deed from Herman Brumbacek, special 
master, conveying te the Metropolitan Street Railway 
Company the rolling stock, right of way and entire be- 
longings of the Kansas City & Independence Rapid 
Transit Railway Company, has been filed with the re- 
corder of deeds. The deed is the final transfer of the 
property, which was sold by order of court on October 
19 to satisfy mortgages held by the Central Trust Com- 
pany of New York. The consideration named in the 
deed was $600,000. 


Baltimore, Md.—A blanket mortgage of $6,000,000 has 
been placed on the Columbia and Maryland Railway 
Company to secure the issue of 6,000 bonds of a par value 
of $1,090 each. The mortgage was placed with the Cen- 
tral Trust Company of New York by Thomas M. Lana- 
han, the president, and R. Stin'ey Cars vell, the secre- 
tiry of the railway between Biltimore aud Washington 
which is to be operated by electricity.— The Dis mond 
Ice Company will shortly put into operation at its arti- 
ficial ice works an apparatus with which to cut ice into 
cakes by electricity, instead of by steam as at present. 
It will save labor, reduce waste ard make a cleaner cut 
than the steam saw now in use. The electric saw con- 
sists of a simple looking iron bar, backed with asbestos. 
One of the great advantages of it is the fact that it will 
not require the constant presence of two men while 
making its way through the thick and heavy pieces of 
ice. It is self-operating. 


TELEPHONE AND TELEGRAPH. 


C. L. Mosley has been granted a telephone franchise 
in Bedford City, Va. s 


A telephone company is being organized at Griffin. 
Ga., on the co-operative plan. 


The Soutkern Bell Company has reduced rates at Mo- 
bile, Ala., to o and $12 per year. 


The Moosehead Lake Telegraph Company will erect 
a telegraph line from Ashland to Oakland, Me. 


W. H. Nixon. general manager of the Nixon Tele- 
phone Compiny. is endeavoring to establish a local 
exchange at Westerly. R. I. 


The ordinance granting rights to the Drawbaugh 
Te'ephone Company in Philadelphia has been referred 
to the city solicitor. 


The ordinance granting rights to the Pennsylvania 
Standard Televhone Company in Philadelphia has 
been referred to a sub-committee. 


The Georgetown, S. C.. Telegraph Company has re- 
jected the proposition of Frederick Boon, of New York, 
to again lease its line for two years. 


The projectors of the Rossland Electric Light and 
Power Company. Rossland, B. C.. intend to establish 
a telegraph line between Northport and Rossland. 


Morgan T. James has secured necessary franchise 
rights from the city council of Youngstown. O., fur the 
construction of his proposed independent telephone ex- 
change. 


The Central New York Telephone Company has com- 
pleted the extensicn of its long-distance line from Utica 
to Watertown. The line is 91 miles long and cost up- 
wards of 840.000. 


The business men of Medina, N. Y.. have organized a 
co-operative telephone company to supply service at $1 
per month, after the first payment of $40 is made to 
enter the company. 


The East Jerscy Telephone Company is constructing 
a branch line in New Brunswick, N. J., to connect witt 
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the long-distance line of the New York and New Jersey 
Telephone & Telegraph Company. 


An agreement has been made between the local tele- 
phone companies of Merrill and Wausau, Wis., to build 
a toll line to connect the several cities and towns of the 
Wisconsin valley at an early date, and thus mwake them 
independent of the toll line of the Wisconsin Telephone 
Company. 


The Canadian Pacific Telegraph Company has com- 
pleted direct connection from Winnipeg to Minneapolis, 
St. Paul, Duluth, West Superior and all points south. 
This is the last link completing the comprehensive sys- 
tem of direct telegraphic communication from Central 
and Northern Canada to all parts of the world. 


The Delmarvia Telephone Company, recently organ- 
ized at Wilmington, Del., has asked fora franchise. The 
officers of the company are: Joseph L. Carpenter, Jr., 
president: J. Augustus McCaulley, secretary and treas- 
urer; J. H. Hoffecker, Jr., counsel; Lindley C. Kent, 
Francis E. Gallagher and Dr. Willard Springer, di- 
rectors. 


The Union Telephone Company of Lake Odessa, 
Mich., has been absorbed by the Coo.perative Telephone 
Company. The new company has been organized with 
a capital stock of $50,000. The line of the company 
connects with Lansing, where it has over 590 patrons, 
and is now being extended to Mason. It is the inten- 
tion of the management to push through to Detroit and 
Grand Rapids. The officers of the company are: Presi- 
dent, Wilson Elliott; vice-president, F. B. Nims; secre- 
tary, E. F. Colwell; treasurer, W. J. Percival; general 
manager, George A. Weed; auditor, J. J. Ross. 


New Companies Incorporated. 
A charter has been granted to the Harmony Grove 


and Athens Telephone Company of Harmony 
Grove, Ga. 
The Mutual Telephone Company, Bloomfield, III. 


Capital stock, $1,500. Ineorporators: Deane N. Funk, 
E. D. Funk, Jacob Funk, B. F. Funk. 


The Ellsworth and Kanopolis Telephone Company, 
Ellsworth, Kan. Capital stock, $200. Directors: John 
S, Judson and C. E. Jennings, of Kanopolis: (. . A. 
Collett, G. L. Levitt and C. W. Flanders, of Ellsworth. 


The Kalamazoo Telephone Company, Kalamazoo, 
Mich. Capital stock, $30,000. The directors are as 
follows: Charles H. MeGurrin. William A. Doyle, 
Henry F. Hodgman, Charles A. Peck and J. B. Balch. 


Articles of incorporation for the Automatic Tele- 
phone Company, with a capital of $100,000, to begin 
business with $500, in New York City, have been filed at 
Albany. The directors are: Henry M. Whitney, Silas 
B. Dutcher and James P. Pierce, of Brooklyn; Geo. M. 
Hard, Ernst Thalman, R. T. Wilson, Jr., and W. E. 
Chase, of New Vork City; J. W. Hinkley, of Pough- 
keepsie, and J. G. Dorrance, of Nyack. 


— 


COMMERCIAL PARAGRAPHS. 


The Bryan-Marsh Company closed an order this week 
for 200,000 lamps, which, it is claimed, breaks the record. 


The Beacon lamp having grown so much in favor among 
Canadian users, the Beacon Lamp Company has found it 
necessary to establish an agency at Montreal. The Royal 
Electric Company has been commissioned sole agents for 
the Canadian Provinces. 


Gardam & Burchett, mechanicians and electricians, have 
established an office at 58 Ann street, New York. They 
will develop inventors’ crude ideas, prepare estimates, ete., 
and manufacture tools and special machinery. 


The increase of the Electrie Storage Battery Company's 
business in the West has necessitated more commodious 
office quarters, which are now provided by a handsome 
snite on the fifteenth floor of the Marquette Building, 
Chicago. Mr. C. W. Woodward is the Chicago representa- 
tive. 


It Got There With Ease. 


Once again the Lundell Motor has gained well merited 
distinction for its superior qualities. This time it piloted 
to a successful finish the clectric carriage manufactured by 
Messrs Morris & Salom of Philadelphia, which was entered 
in the recent motocycle contest held in Chicago. The cov- 
eted gold medal was awarded to Messrs. Morris & Salom. 

Safety, ease of control, absence of noise, vibration and 
heat and general excellence of design and workmanship 
were some of the factors which the Lundell machine had 
to meet, and did meet successfully. 

The Interior Conduit & Insulation Company of New York, 
who manufacture the Lundell Motors, are again to be con- 
gratulated upon this the latest popular recognition of the 
merits of their machines. 


Testing Westinghouse Engines. 


Ina pamphlet entitled Something About Westinghouse 
Engines,” recently issued by the Westinghouse Machine 
Company, an interesting description is given of the methods 
employed in testing engines before shipment: 

‘Every engine, from the five horse-power Junior to the 
seven hundred horsepower Compound, after being as- 
seinbled, is taken to the testing room and run continuously 
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for several days under full load and with every condition 
of actual service. From there it is removed to the overhaul- 
ing floor and taken entirely to pieces. An examination of 
the piston and valve rings is then made to ascertain if they 
bear properly all around; the journals and wearing surfaces 
are inspected to make sure there is no tendency to heat or 
cut; anda final and exhaustive search is made for defects 
of any nature. When everything is knewn to be right the 
parts are reassembled, all adjustinents made permanent and 
the engine is then ready for jacketing, painting and ship- 
ment. 

“Inasmuch as the Compound Engine is more particularly 
the exponent of high economy, we put each individual en- 
gine of this class through a complete economy test in addi- 
tion to the above described running test. All the engines 
on one side of the testing room are shut down, with the ex- 
ception of the one under test. The exhaust is turned into 
the condenser, full load is applied and measured by means 
of a friction brake, and indicator cards are taken simulta- 
neously. 

The first test is made without vacuum, as good perform- 
ance is more difficult of attainment under this condition 
than with vacuum. Occasionally a second test is run under 
a vacuum maintained by an independent air pump. All 
the steam used by the engine is condensed, and drains down 
into the weighing tanks, where it is weighed at regular in- 
tervals. The rate per hour being obtained, it is divided by 
the indicated, and the brake or net horse power, giving the 
economic performance in the generally accepted units of 
measurement. The difference between the indicated and 
brake horse-power determines the frictional losses in the 
engine. If the friction loss is excessive, or if the economic 
performance falls short of our standard, the cause is sought 
out and removed and the engine retested before it is 
passed." 


INCORPORATIONS. 


The Phænix Electric Company, Phænix, N. Y.--to make 
and supply electricity. Capital stock, $15.000. Promoters: 
E. B. Powell, R. S. Sloan, O. F. Gaylord, Oswego, N. X.; S. 
D. Greene, Schenectady, N. V. 


The Long Island Illuminating Company—to supply 
light and heat in the towns of Flatlands and Jamaica, 
N. Y. Capital stock, $100,000. Directors: Charles M. Lock- 
wood, of Jamaica, and R. F. Rhodes, J. H. Holmes, Jay S. 
Jones, and Eugene Seaman», of Brooklyn, N. Y. 


The National Electric Carbon and Manufacturing Com- 
pany, Portland, Me —to manufacture, buy and sell carbon 
machines and carbons. Capital stock, $500,000. President, 
William A. Holmes, of Boston, Mass; treasurer, Charles F. 
Clark, of Boston, Mass. 


The Atlantic City Light, Heat and Power Company, 
Atlantic City, N. J.—to furnish light, heat and power by 
means of oil, gas and electricity, ete. Capital stock, 
$250,000. Promoters: . E. Findlay, New York City; 
quae R. Merritt, Philadelphia; John M. Kelley, Camden, 


The Bronson Electric Light Company, Bronson, Mich.— 
to manufacture and sell electricity. Capital stock, $10,0C0. 
Promoters: H. P. Mowry, J. S. Sheneman, J. F. Werner, 
Rronson; Wm. II. Bond, F. C. Rhenbottom, Union City, 
Mich. 

The Upper Alton Water Works, Chicago, IH.—to con- 
struct water works, electric light plants, electric heat, light, 
and power plants; manufacture and supply light, heat and 
power. Capital stock, 92.500. Promoters: Geo. C. Morgan, 
Arthur II. Morgan, Henry A. Gardner. 


The Standard Electric Car and Power Company, Portland, 
Maine—to develop a certain invention for improvements 
in electrical railways and cars therefor. Capital stock, 
$500,000. Promoters: Lewis A. Drake, John K. Wightman, 
Boston, Mass.; Leon O. Dion, Natick, Mass. 


The Milner Electro Gravitation Motor Company, Charles- 
ton, W. Va.—to manufacture and deal in motive power, 
machinery and cngines of all kinds, ets. Capital stock, 
$500 minimum, $5,000,000 maximum. Promoters: Wm. E. 
Conway, Silas II. Berry, James F. Atkinson, Thos. Hanson, 
Brooklyr, N. Y. 


The Flathead Copper Mining Company, Kalispell, Mont. 
—toengage in manufacturing, mining, agricultural, chemi- 
cal, electrical, mercantile, commercial and milking busi- 
ness, and reduction of ores, ete. Capital stock, $100,000. 
Promoters: James A. Coram, Benton D. Hatcher, Frank 
R. Miles. 


The South Sioux City Traction Company, South Sioux 
City, Neb.—to maintain and operate one or more lines of 
strect railway. Capital stock, $0,000. Promoters: T. I.. 
Eaton, Henry J Taylor, C. A. Benton, D. L. Plumer, E. H. 
Rurgess. 


The Central Traction Company, Sioux City, Ia.—to con- 
struct improvements in that city, electric light and power 
plants, street railways, ete, steam power. Capital stock, 
$500,000. Promoters: Howard S. Baker, C. M. Swan, Geo. 
P. Morris, Sioux City, Ia. 


The Metropolitan Electric and Power Company, Allegan, 
Mich. Capital stock, $50,000. *inéorporators: Frank A. 
Mackin, Samuel Clark, Frank IL. Semon and others. 


The Parry Sound Electric Light Company (Limited) at 
Ottawa, Can. Capital stock, $20,000. 


The Woodhaven Electric Light Company, Jamaica, N. Y. 
Capital stock, $25.000. Directors: J. II. Smith, James 
Cochran, J. C. Milligan, of Brooklyn, and others. 


The stockholders of the Wayne Electric Light Company 
of Wayne, Pay have trereased the capital stock of the 
eor pany from $75,000 to $100,000, 


The Elmhurst Electric Light and Power Company of 
Elmhurst, I, has certified to an increase in capital stock 
from $15,000 to 30,060. 


The stockholders of the Pontiac and Sylvan Lake Elec- 
trie Railway Company, of Pontiac, Mich., have decided to 
issue SO, im 2t-vear bonds to Comstock & Company, the 
Chicago construction contractors, 
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MOONLIGHT SCHEDULE FOR THE UNITED 
STATES. 


(Issued by the Washington Carbon Company.) 
DECEMBER, 1895. 


DATE. | Lieut. DATE | Exrisd. 
t 
1 4.10 A. M. f 1 6.00 A. 1 
8 | No light. : No light. 
4 5.00 P. M. 4 8.00 P. M 
5 5.00 11 5 9.00 oe 
6 5.00 8 10.10 
7 5.00 7 lla “ 
8 500 ‘ 9 12.40 a. 1 
9 5.00 10 1.00 
10 500 - 11 150 “ 
11 3.00 12 3.00 
12 5.00 13 4.0 
13 50 “ 14 5.30 
14 5.000 15 6.00 . 
15 5.0 * 16 6.0 " 
16 5.00 17 6.0 
17 5.00 18 62 * 
18 5.00 19 6.20 * 
19 5.00 20 6.205 
20 i 8.000 21 6.20 
21 i 9.10 22 6.20 
22 ' 10.10 i 2B 6.200 
23 11.00 “ 24 , 6.20 “ 
24 11.00 “ 25 i 6.20 
25 eee ae Pee 
26 | 12.10 A. M 2 i 62 “ 
27 | 110 “ 27 6.20 
28 | 2.10 28 6.20 
29 | 3.20 29 6.0 . 
30 14.20 30 6.0 " 
31 No light. 31 No light. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DECEMBER 3, 1895. 


ELECTRIC RAILWAYS AND APPLIANCES. 


550,683. Trolley-Wire Crossing. John C. Kinney, San 
Antonio, Tex. Filed April 17, 1895. 

550,775. Speed-Indicator and Alarm. 
ama nest Bobsien, Mount Vernon, N. Y. 


ELECTRIC LIGHTS AND APPLIANCES. 


550,574. Electric-Are Lamp. Thomas E. Adama, Cleveland, 
Ohio. Filed March 14, 1895. 

550,600. Electric-Are Lamp. Stefan Doubrava ind Jose 
Donat, Brunn, Austria-Hungary. Filed Feb. 2, 19%. 
550,860. Electric Car-Lighti Apparatus. William Bid- 

dle, Brooklyn, N. Y. Filed Jan. 7, 18%. 


DYNAMO ELECTRIC MACHINERY, ETC. 


550,663. Dynamo-Electric Machine for Plating. Wiliam 
M. Thomas, Chicage, III. Filed March 25, 1538. 

590,666. Dynamo-Electric Machine. Henry P. White, Kal- 
aimazoo, Mich., assignor of three-fourths to Charles D 
Fuller, same place. Filed Jan. 29, 1895. 

550,692. Armature. Henry G. Reist, Schenectady. N. I. 
assignor to the General Electric Company, of New 
York. Filed Aug. 31, 1895. 

550,703. Commutator. Henry P. White, Kalamazoo, 
Mich., assignor of three-fourths to Charles D. Fuller, 
same place. Filed Jan. 29, 183. 

550,782. Method of Distributing Electricity to Blectrie 
Lig iting Systems. Charles M. Davis, Chicago, III. 
Filed April 14, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


350, 658. Permutation-Selector. Almon B. Strowger, Chi- 
cago, Ill. Filed June 14, 1894. 

560,728. Automatie Telephone-Exchange System. James 
G. Smith, New York, N. Y. Filed Feb. IR, 1993. 

650,729. Automatic Exchange System. James G. Smith. 
New York, N. Y. Filed Feb. 20, 1893. 

550,765. Signaling Apparatus for TelephoneSwitcd- 
boards. Charles E. Scribner, Chicago, III., assignor to 
the Western Electrice Company, same place. Filed 
April 16. 1895. 


Franz Blumenstein 
Filed Muy 


MISCELLANEOUS. 
530,577. Electric Switch. Christoph Bach, Jr., Milwaukee. 
Wis. Filed April 12, 1895. 


551,638. Electrical Protective Appliance. Alfred H. We 
Culloch, Boston, Mass., assignor to the New England 
Telephone and Telegraph Company, of New York. 
Filed Sept. 14, 1885. 

550,670. Signal-Circuit. John V. Young, Boston, Mare, 
assignor to the Union Switch and Signal Company, 
Swissvale, Pa. Filed July 8, 1883. 

550,673. Cross-Over Insulator. Frank G. Beron, Water 
bury, Conn., assignor of one-half to James F. Gaffney. 
same place. Filed Feb. 18, 1895. Renewed Oct. 4, 
1895. 

550,682. Voltmeter, Frank Holden, Schenectady, N. X. 
assignor to the General Electric Companys, of New 
York. Filed Aug. 81, 1895. 

550,686. Electric Cigar-Lighter. James F. McLaughlia 
Philadelphia, Pa. Filed April 24, 18%. 

550,688. Electrotherapeutic Apparatus, Charles Palmleaf. 
Seattic, Wash. Filed April 1, 1895. 

550.733. Electric Safety Device. Elihu Thomson, Lynn. 
Mass., assignor to the Thomson-Houston Electric Com- 
pany of Connecticut. Filed May 19, 1&7. 

550,743. Adjustable Igniter for Explosive Engines. Thons 
G. Cantrell, San Francisco, Cal. Filed Aprils, 18. 
550,812. Holder for Electroplating. Elbert R. Allen 
Wallingford, Conn., assignor to Simpson, Hall. Miller 

& Co., same place. Filed Sept. 30, 1885. 

550,822. Self-Winding Electric Clock. Charles M. Crook. 
Chicago, III. Filed March B. 185. , 
550,823. Electric Meter. Thomas Duncan, Fort Wayne. 

Ind. Filed May 22, 1895. : 

550,841. Electrical T Herschel C 

Parker, Brooklyn, N. Y. Filed May 9, 1995. 


350.7. Electric Time-Alarm Attachment. Max Wolff. 
New York, N. Y. Filed July 3, IS%. 
550,866. Electric Furnace. Frederic Chaplet, Laval. 


France. Filed May 29, 1881. 
550,868. Automatic Electric Switch for Railways. Robert 
V. Cheatham, Louisville, Ky. Filed March 7, 1 
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NEW YORK, DECEMBER 18, 1895. 


EDITORIAL NOTES. 


Gas Engine ELECTRICITY has from time to time 
Men and noted, and the correctness of our 
Business. observations has been confirmed by 

all who have sought to add to their knowledge of the 
gas engine business in America, that it is next to 
impossible to obtain from manufacturers such infor- 
mation as will enable one to compare the perform- 
ance of the gas engine with any other type of prime 
mover used in power generating plants. Of electri- 
cal publications ELECTRICITY was the first, as it has 
been the only journal, to point out to the at times 
obtuse, but always over-cautious, gas engine manu- 
facturer the possibilities of the gas engine in the 
electrical industry. If the experience which has 
come to us as a result of our labors in the gas-engine- 
electric missionary field has been discouraging and 
disgusting, it has been none the less so for one of 
our contemporaries, to whom the honors of prophecy 
are quite as fittingly due. 

Progressive Age, the zealous champion of the gas 
interests, profiting not by the lessons ELECTRICITY 
has learned, recently sought to secnre information, 
the publication of which was intended for“ the ben- 
efit of gas-engine purchasers in general and the gas 


` companies in particular,” and the aim of which was 


to give the exact status of the gas engine market 
of the day so far as could be done with the necessary 
exclusion of all questions of price. The conclusions 
reached by our contemporary are so interesting that 
we give them somewhat at length : 


The compilation of the article in question revealed 
a surprising lack on the part of the gas-engine 
builders of two important features of equipment for 
the business. One was any apparent anxiety or 
desire, excluding individual exceptions, to publish 
information concerning their engines ; and the other 
was a wofully apparent lack of that information. 

The ſi-st cannot be explained away by any modest 
reservation on our part as to the value of publication 
in these columns, because the insertion was to be 
free and therefore of unbalanced desirability; while 
either lack of interest or of data led to a correspond- 
ing paucity of information in their regularly dis- 
tributed circulars. Out of eighty odd makers to whom 
application was made, less than five took the trouble 
to point ont the desired characteristics of their 
product, the majority replied with catalogues while a 
few either openly refused co-operation or let pass un- 
heeded repeated applications enclosing samples of the 
work in progress. Perhaps the weeding thus accom- 
plished automatically was more perfect than could 
have been attained by scientific comparison. 

The lack of exact knowledge of their own engines, 
as evidenced by these circulars, is almost without 
exception. In a great many cases there was barely 
sufficient idea of the operation, valve-motion, etc., 
given to enable one to classify the engine properly; 
any estimate of its probable value was out of the 
question. The circular usually started off with a dis- 
quisition on the desirability of gas-engines in general, 
and ended with assertion of the superiority in every 
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respect of this one in particular. If statements of 
fuel consumption were made, they generally took the 
form of ‘‘so and-so per cent. better than any other 
engine, words which, we blush to explain, are 
absolutely meaningless, except that to the shrewd 
buyer they would demonstrate a desire to substitute 
circumlocution for candid statement. When figures 
are given they become equally meaningless, because 
all mention of the conditions of the test—the quality 
of gas. the size of engine, the character of load, the 
precautions taken against error, ete., eto.—is omitted. 
Indicator-cards, though not frequent, never contain 
the data requisite for proper use. and the further 
refinements of friction-tests, missed-ignition records, 
etc., are never thought of. The circulars even rarely 
contain cross-sections of cylinder or valves, ard very 
few give any adequate idea as to methods of construc- 


v 


tion, material, etc. 


For ELECTRICITY to have declared that the gas 
engine manufacturer, as a business man, has been 
unique,” may not savor as much of lese majeste as for 
Progressive Age to express such an unfavorable 
opinion of his sagacity, technical knowledge and 
business competency, but it is quite as near the 
truth. 

x N * 


The Wiring A discussion has been inaugurated 
Question in electrical circles in England over 
in the relative merits of concentric 
England. and conduit wiring for interior 
work, which, if it serves no other purpose, makes 
apparent the fact that the champions of the respect- 
ive systems are agreed as to the faults of the present 
English practice, but differ as to the methods to be 
employed in securing a higher standard of work. 
The discussion had its inception at the recent meet- 
ing of the London Institution of Electrical Engineers, 
when two papers, embodying the views of Mr. Samuel 
Mavor and Mr. Fred. Bathurst were presented, the 
former urging the advantages to be gained from the 
employment of the concentric system, the latter 
pleading the cause of interior conduit. 

As stated, both authors candidly admit that the 
state of the wiring art in England falls far short of 
that standard of excellence which engineers and 
others, uninfluenced by considerations of first cost, 
have long held, in both England and America, to be 
essential to the highest degree of safety. In this re- 
spect ‘their strictures,” says the London Electrical 
Reriew, “are not one whit too severe, nor do they 
even touch the worst examples to be found.” Viewed 
from the loca! standpoint, or at least as the views are 
reflected by the London technical press, it would ap- 
pear that a warm exchange of opinions,” and an 
informing debate” will ensue before our English 
friends have determined which is the safer and better 
system of interior wiring to be used. It is plainly 
evident that the question of cost will be an impor- 
tant, if not controlling, factor in this discussion, it 
being contended for the concentric system that no 
Consideration except its greater cost could have pre- 
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vented its general use’’ while ‘‘the great objection 
to any conduit system is the expense attaching to its 
adoption.” 

Interesting as this discussion may be to English 
electricians, the decision to be eventually reached will 
have more of interest to electricians in America than 
will the arguments advanced by the respective advo- 
cates. In this country the questions involved in the 
discussion have long been settled. It is certainly 
true that to-day there are few, if indeed any, Ameri- 
can engineers who would seriously consider, much 
less advocate, the use of the concentric system for in- 
terior wiring. Their conclusions would not be in- 
fluenced by the question of cost, but rather by the 
insuperable mechanical difficulties inherent in the 
system. The interior conduit has solved the problem 
of efficient, safe and economical wiring here. With- 
out claiming ‘gift of prophecy, we may venture to as- 
sert that out English brethren will sooner or later 


reach the same conclusion. 
& && . 


Scientific With persistent regularity certain of 

Fiction. the lay press, whose knowledge of 
electrical and mechanical science and art is as fear- 
lessly expounded as it is wonderfully conceived, 
astonish the world and amuse the profession of engi- 
neering by an exposition of heretofore unheard-of 
wonders soon to be accomplished. Unknown sources 
of power and methods for utilizing them are revealed 
by these tireless searchers after untrath, with an 
elaborateness of detail rivalled only by the writings 
of Jules Verne. Keely, Pennock, Van Choate and 
other discoverers who have ruthlessly cast aside 
the limitations of the laws of physical science and 
accomplished the impossible and improbable, are to 
these chroniclers of scientific fiction veritable well- 
springs of joy, if not of inspiration. 

To our erudite contemporary, the Transcript, of 
Boston, the scientific world in general, and New 
York City in particular, must ever be indebted for a 
solution of a problem which has long perplexed our 
ablest engineering talent. Reference is here had to 
the utilization of the wave-power along the water 
front of this city for purposes of generating electri- 
city, practically without cost, to do all the me- 
chanical work in the factories and machine shope, 
and to run all the railroad lines in the city and 
suburbs.” Startling as it may seem, this power is 
wasted. But the waste, which has continued fora 
period antedating even the founding of Boston, or 
the later birth of the editor of the Transcript, is to 
cease, fox ‘‘all that is required is to store this im- 
mense power, and turn it into profitable use.“ Just 
how this greatest feat of modern engineering“ is 
to be accomplished is thus explained by our New 
England exchange: 


The problem presented differs somewhat from that 
of Niagara. The tides are periodic, and not con- 
stant, and the power would have to be collected at 
the times of its greatest exertion and stored for later 
use. The Niagara people have already proposed to 
run a line to New York to do what the tides of the 
Hudson and East rivers would accomplish right at 
home. Either undertaking is a large one, requiring 
the expenditure of millions of dollars. But the re- 
sults would more than justify the outlay. An inex- 
haustible supply of power from outside would prove 
a blessing that could hardly be appreciated to-day. 
The present cumbersome delivery of coal to factories 
and private houses would be abolished, and a clean, 
neat, pleasant method substituted. The plant could 
be located at some convenient place in the suburbs 
or along the river front, where the city air would not 
be vitiated and poisoned by coal gases, dust and 
smoke. 

The present outlook is that the Niagara Falls power 
company will in time run an electrical conduit to 
New York to supply the motive and lighting power 
of the city and suburbs, unless some enterprising hody 
of capitalists undertakes to utilize the wasted power 
of the tides nearer home. A conduit capable of bring- 
ing 100,000 to 200,000 horse-power from Niagara 
would cost more than a four-track steam railway. 
The investment of a similar amount in collecting and 
storing the power of the tides in the North and East 
rivers ought to yield better results. 


Engineers may find in the above an absence of de- 
tail ordinarily found in a description of gigantic en- 
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gineering works, but the fact must be borne in mind 
that the proposed enterprise is not an ordinary one, 
nor is the originator of it an ordinary person. 


„& & * 
Trolley Progress The annual reports of the 
in street railways of Connect i- 


Connecticut. cut, recently filed, show that 
the street railway financier and promoter has not 
been unmindful of his opportunities in the Nutmeg 
State. That the 147 miles of street railroads in the 
State have increased to 302 miles within the short 
space of 33 months, and that the horse has become 
obsolete for purposes of street-car traction, are of them- 
selves interesting facts. Striking as these evidences 
of the increasing growth of the industry may he, a 
study of the financial status of the operating com- 
panies is of more absorbing interest. 

To the: statistically inclined the following tables 
are commended as providing vast possibilities for 
purposes of comparison. Incidentally they show 
the amount of the capital stock of the companies, the 
amount of stock issued for casb, and the amount of 
bonds floated and the floating debt : 


Stock Floating 
issued. debt. 
Middletown St. R. R. Co $75,000 $6,368 
Derby St. R. R. Co 150,000 ,300 
Norwalk St. R. R. Co. 50.0000 
New Haven & Centerville a Ġo.. 300,000 9,908 
Winchester Avenue R. 8 o. 400,000 88,576 
New Haven St R. Co 100.000 castes 
West Shore R. R. COoOo. 50,000 78, 389* 
Fair Haven & Westville R. R. Co.. 600,000 120,000 
Bridgeport Traction Co. . 2,000,000 70,000 
Bristol & Plainville R. R. Co....... 100,000 90,000 
Central R. R. ((o . 600,000 13,780 
Danbury & Bethel St. R. R. Co.. 315,000 err 
Westport & Saugatuck St. ae Co.. 15,000 13,000* 
Waterbury Traction Co.. . 600,000 86,028 
Stamford St. R. R. Co 92,240 58,517 
Hartford St. R. R. Co. Q Q . 200,000 302. 
Meriden Electric R. R. Co ... ..... 1,000,000 156,518 
Norwalk Tram Co.. 1380, 00o00ͥ0o0 
Norwalk St. R R. Co.. 50,000 6,000 
Herr Manchester & Rockville 
TE TT ere A 200,000 Wass 
Hartford & West Hartford os = 8 247.000 120, 498 
New London St. Ry. Co 150,000 5,000 
Norwich St. R. R. Co.. e EEEE EE REEE 250,000 14,000 
Southington St. R. R. o 20,000 1,700 
Cin. ncadaessias $7,774,240 $1,186,177 
+ inelades cost of construction and equipment. 
Stock Issued Bonds 
for Cash. Issu 
Middletown St. R. R. Co. . $75,000 
Derby St. R. R. Co ........ ..... 65130, 000 150.000 
Norwalk St. R. R. Co. 50,000 110,000 
New Haven & Centerville 85 R. Co. 8 000 
Winchester Avenue R. R. Co 8 500,000 
New Haven St. R. R. Co W 850,000 
West Shore R. R. Co. 50,000 80,000 
Fair Haven & Westville R. R. Co.. 600,000 œm ã œ 
Bridgeport Traction Co............. rere 1,500,000 
Bristol & Plainville R. R. Co.. . 100,000 or 
Central R.R C o 86,000 583.000 
Danbury & Bethel St. R. R. Co 100,000 200,000 
Westport & Saugatuck St. Ry. Co.. 15,000 ER 
Waterbury Traction CoOoOoOoOoOo. 600,000 
Stamford St. R. R. Co. 750,000 
Hartford St. R. R. co 200,000 1,344,000 
Meriden Electric R. R. Co.......... 80,000 500,000 
Norwalk Tram Co.. as 200,000 
Norwalk St. R. R. Co.. 50,000 110,000 
Harton Manchester & Rockville 
90,000 
Hartford & West Hartford R. R. Co. 247,000 105.000 
New London St. Ry. Co 150.000 110,000 
Norwich St. R. R. Čo sese sses e 20,000 265,000 
Southington St. R. R. . 20,000 20,000 
/.., dct ͤ $2,048,000 $7,367,000 


From these tables it will be observed that by 
selling $2,048,000 worth of stock for cash, and on the 
issue of $5,726,240 for construction and other 
purposes, the Connecticut financiers have been able 
to bond the street railways of that State to the 
extent of $7,367,000, while at the same time a float- 
ing debt of $1,186,177 has been incurred. 

Elaborate calculations are therefore not required to 
show that the capitalization liabilities of the 24 
operating companies aggregate $16,327,177, an 
average, in round numbers, of $53,000 per mile of 
track. The actual cost of construction and equip- 
ment, as certified by the companies’ reports, was 
$10,550,868, or approximately $35,000 per mile. 
The capitalization is thus seen to be about $18,000 
per mile in excess of the entire cost of the roads. 

Beyond this fact it is not necessary to go when 


seeking to discover why but thirteen of the twenty- 
four roads paid dividends out of the earnings of the 
year. Interest on bonds alone cost $238,963. Add- 
ing to that the cost of operating expenses, taxes, etc.. 
there remained of $2,098,583 gross earnings only 
$171,206 for dividends, or a trifle over 2 per cent. on 
the entire capital stock issued. 
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Under the Searchlight. 


Views and Opinions on Timely Topics. 


The Finale at Ottawa. 


B. E. Sunny Buys and Witi Remove the Ottawa Street 
Railway. 


(From the Free Trader, Ottawa, Ill.) 


Saturday afternoon, before a crowd of curious spectators, 
Al F. Schoch, receiver, offered the real estate and personal 
property of the Ottawa Electric Street Railway, including 
its franchise, according to order of the United States Circuit 
Court directing the sale of the property under the foreclose 
ure of the Mercantile Trust Company's $75,000 mortgage. to 
the highest bidder for cash, the purchase being subject only 
to a tax deed of $1,222, the taxes of 1804, for which the road 
was sold under an agreement last spring. The sole bidder 
was the General Electric Company, owner of three-fourth 
of the stock and bonds, which, by its agent, B E. Sunny, 
its Western manager, bid $7,500, presumably as a “ starter.” 

Receiver Schoch looked into the faces of the crowd with 
a half ead, half amused smile and pleaded for a bid of %00 
but the crowd was silent. Mr. Sunny refrained from nis 
ing his bid—no one expected he would do so—and the road 
was given to the General] Electric Company without oppe 
sition. 

Interviewed by the Free Trader Mr. Sunny anid: 

The General Electric Company cannot operate this raii- 
way at a profit and does not intend to try. If it is not par- 
chased of us before we are ready to dispose of it in our own 
way, we will tear it up and remove it from the city. We 
would have done so long ago were it possible.” 

When do you expect to do this? 

“ Shortly after the court confirms the sale.” 

Mr. Sunny is the personal mouthpiece of the Genen 
Electric Company and its will is expressed through him. 
Ottawa need expect nothing from him or it for she will re 
ceive nothing. The company, according to Mr. Sunny. 
wished to remove the tracks and machinery from the city 
when it ceased operating the road but was prevented from 
so doing by legal obstacles in the shape of claims and bond- 
holders and creditors. He states, as he stated some time 
ago, that the road can be purchased of his company for 
$25,000, as the material of which it is constructed, together 
with the machinery, is worth that amount at second baad. 

But, whether or not it is worth $25,000 or $50,000, or 2 or 
50 cents, it is unquestionably a stubborn fact that the Gen- 
eral Electric Company will not operate it in Ottawa now or 
at any other time, Whether or not it has committed fatal 
errors in management does not alter the situation in it 
eyes—it does not desire to operate—it will not operate. 


Subsequently to the sale Receiver Schoch filed a re- 
port in the Federal Court, recommending the accept- 
ance of Mr. Sunny’s bid. 


„& N * 


The Mayor of Port Huron and the [layor of 
Detroit. 


Some Fun Anent Pingree’s War on Street Railroads. 


The following letter has been mailed to all 
Mayors of Michigan cities by the Hon. N. 8. Boyn- 
ton, Mayor of Port Huron: 


My Dear, Good Mayor: I am sure you, as well as myself, 
realize that the good Mayor of Detroit is having an un- 
precedented struggle with that octopus, the Citizens’ Street 
Railway Company. We all hope that he will succeed in 
his determined and undying efforta to secure " eight fora 
quarter tickets and put down the street car strike or boy- 
cott which is now on in that city. 

I am further quite sure all the really good and peaceably 
inclined and well disposed citizens every where desire tbat 
this long drawn out and stubbornly fought contest or strike 
should come to a close, so the daily papers of the metropo 
lis of the State of Michigan can give some of their space to 
international, political, social, religious and other burning 
questions of the day. 

Now, therefore, in the interest of peace, harmony and 
good fellowship, and with a view of assisting the Mayor of 
Detroit in amicably bringing about a peaceable solution of 
the controversy, the Mayor of Port Huron would aak all the 
other mayors of all the other cities in Michigan and adjois- 
ing States to join with him in tendering to the good Mayor 
ef Detroit their diplomatic services and influence in secu 
ing a cessation of hostilities long enough to arbitrate tbe 
differences between Detroit's mayor and Tom Johnson. or. 
if possible, secure atreaty between the two on the lines of 
the treaty of 1817 between Great Britain and the United 
States. In doing this, the Mayor of Port Huron is only tal- 
lowing the example set by the good Mayor of Detroit in 
calling upon all the Mayors of the country to assist him in 
arbitrating the great railroad strike of 1994, and going 
there himself to accomplish that result. 

The undersigned sincerely hopes you will not turn a desf 
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ear to this appeal, but will respond quickly. The present 
condition of things in the beautiful city of the straits de- 
mands prompt action. If the bitter controversy is not set- 
tled by arbitration or treaty, the Mayor of Port Huron 
fears that every street car on every line in that city will be 
turned intoa land war ship, bristling with all the modern 
armaments of war vessels, flying respectively the union 
jack and the starsand stripes, carrying destruction and 
death in their wake. 

What do you say? Shall we make an effort to bring peace 
on this part of the earth and good-will] toward man and 
womankind throughout this nation? Awaiting an early 
and favorable reply, I remain yours, very, very truly. 


& N & 
En-ouragement for G. E. Stockholders. 


(From the Boston News Bureau.) 


The General Electric Company is doing a little better 
than $1,000,000 of gross business per month, and is striving 
for a fair manufacturing profit, but is not getting it on all 
lines. It is probable that the gross business for the fiscal 
year will foot up slightly above $13,000,000, which at prevail- 
ing prices means a very large tonnage of electric goods. 

There ought to be $2,500,000 manufacturing profit in this, 
but itis doubtful if such will be found when inventories are 
taken at the close of the year. However, it is expected 
that 8 per cent. will have been earned upon the common 
stock this year besides interest and full dividend on the 
preferred. Nothing, however, will be done this year toward 
the payment of any dividend on the preferred stock. They 
will be allowed to accumulate thereon for some time. It is 
felt that the matter can be better adjusted when the com- 
pany has clearer views as to dividend policies than at 
present. 


Stockholders may take some interest ın comparing 
the above, which may be said to be a semi-official 
declaration of the General Electric Company’s 
future dividend policy, rather than a truthful state- 
ment of the volume of business beingdone, with the 
annual balance sheet of Allgemeine Elektricitate- 
Gesellschaft of Berlin, Germany. With a capital 
account of 20,000,000 marks and a debenture ac- 
count of 4,788,000 marks, this company earned dur- 
ing the past year a net profit of 2,677,318 marks, 
out of which 11 per cent. dividends were paid; 110,- 
000 marks were devoted to bonuses to the staff and 
to the pension fund, and 67,318 marks were brought 
forward to the current year. | 

In addition to borrowing the name of its German 
contemporary, the American company would do 
well to copy some of its business methods. 


& N & 


THE letter printed below has been referred 
to in ELECTRICITY. The circular mentioned is 
the one which has become familiar, designed to 
awaken enthusiasm among ‘‘ the boys who are in the 
real pot. and providing for the greasing of Common 
Councils: 

ALBANY, N. Y., Oct. 25, 1895. 
EDITOR ELECTRICAL DEP’T N. Y. HERALD, 
New York City. 

DEAR SIB: To correct statements made by Mr. 
Clarkson as stated in clipping from Herald of Monday 
last, I send you herewith circular which came direct 
from the Standard Telephone Company’s office on 
July 27th last. No paper can expose the inside 
work of this promotion company as well as the 
Herald, and it should be done to prevent innocent 
parties being placed in false colors to the public. 
Ask them what telephone patents they own or con- 
trol. I am told the Phenix Interior Telephone Com- 
pany, 131 Liberty street, has made what few instru- 


ments the Standard Company have put out. They 
may be able to give you some information. 
Yours truly, W. V. D. 


Why did not the New York Herald take this mat- 


ter up? 
„ & 2. 


Every Word True. 


Why O. E. Stock is Selling at 30. 
(From the New York Daily Stockholder.) 


In another column of the Daily Stockholder we print an 
article on General Electric, taken from ourinteresting con- 
temporary ELECTRICITY. It is an able presentment of facts 
relating to the General Electric Company. Every word is 
true, and we dare say the officials will not take any excep- 
tiens te the journal's statements. 


ELECTRICITY. 


It explains why General Electric stock is selling around 
80 with every prospect of lower quotations for it. Our 
own opinion is that with several years of back dividends 
due on the preferred stock, the common will have to be cut 
down or assessed, and that at no distant day. 


x kK * 
d. E. Company Wants Its hare. 


(From Trenton, N. J., Special to New York World?) 


The General Electric Company of New York is trying to 
make ex-Mayor Frank Magowan, of this city, give up 
$75,000 of $160,000 he made by a little scheme. Frank L. 
Maguire is a co-defendant. 

The contracts for the electric lighting in Trenton were 
about to expire in 1892, when Magowan organized the 
Edison Light and Power Company, with himself, Maguire 
and William P. Hayes as stockholders. Only about $500 
was spent in the enterprise. 

Magowan succeeded in getting franchises that 30 
frightened the People’s Electric Lightand Power Company, 
which had the contract from the city, that it paid him 
$150, for the franchises and $10,000 for organiaing his 
company. 

The ‘General Electric Company alleges that Maguire 
was acting as ite agent in dealing with Magowan and that 
it is entitled to one-half of the $150,000. 


& * & 
More G. E. Combinations. 


The Schenectady Union volunteers the informa- 
tion, said to have come from a very high source. 
that the officials of the Schenectady Locomotive 
Works and the General Electric Company have taken 
steps toward a consolidation of interests as far as the 
manufacture of electric locomotives are concerned. 


Assessment of Patent Rights Held to be Illegal. 


The argument on the application of the Edison 
Electric Light Company of Brooklyn to review the 
assessment on its personal property was heard by 
Justice Bartlett of the Supreme Court this week. 
The board of assessors had assessed the real estate of 
the company for the year 1895 at $794,699 and the 
personal property at $1,070,650. In opposing these 
figures the company alleges that it total gross assets 
are $3,179,841. That from this sum $2,190,971.81 
must be deducted as invested in real estate here and 
in the State of New Jersey ; $945,000 as invested in 
patent rights ; $500,000 in bonded indebtedness and 
other items, which in all make the exemption claimed 
exceed the gross sum of $706,597. 

The assessors fixed the value of the patent rights 
not at their actual value, but at the value allotted 
by the company on its own books. The board would 
not agree to deduct $50,000 for the capital stock not 
yet issued, and pretended to assess the personal 
property at $1,070.650. This the company alleges, 
was a grossly unfair discrimination, as no other cor- 
poration had ever had its patent rights assessed 
before. The company claims that the tangible 
personal property liable to taxation is only $173,- 
520.69, yet the assessment of $400,000 had been levied 
on it. That was at an increase of $200,000 over the 
figure set for last year. 

Attorneys for the company contended that taxation 
on patent rights was contrary to law and without 
authority of any kind. Judge Bartlett reserved bis 
decision. 

For a Government Postal Telegraph. 

Perhaps one of the most important bills that have 
been introduced at the present session of Congress is 
one by Senator Kyle, of South Dakota, asking that a 
Government telegraphic system shall be established 
within the United States. The bill names the 
Secretary of State, Secretary of War, and the Post- 
master General as a Board who shall cause to be 
located four trunk lines, which will connect the 
Northeastern, Northwestern, Western, Southwestern 
and the Southern sections of the United States with 
Washington City. Local telegraph offices shal] be 
erected and maintained wherever necessary along the 
lines. 

It is further provided that the Government tele- 
graph shall be operated as a part of the postal system 
of this country, the operation to be under the 
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direction and control of the Postmaster General. 
The rates shall be established by the above named 
Board. The line is to be constructed and kept in 
repair under the direction of the Secretary of War 
and through a Corps of Engineers detailed for that 
purpose, and shall be under the same general 
provisions of law as other public works of the United 
States. The sum to be appropriated for this work is 
$5,000,000. This act will not prohibit individuals 
or corporations from carrying on the business of 
operating telegraph lines. ö 


A Hydraulic Air- Compressor. 


The Buffalo Express states that C. H. Taylor has 
invented a hydraulic air-compressing system whereby 
power can be developed at much less cost’ than by 
turbines. The air is compressed by the direct action 
of falling water, without the aid of any moving ma- 
chinery. The water is conveyed to a eompressor by 
an open flume or through a pipe supplying a tank or 
stand-pipe round the headpiece of the compressor, 
where it can attain the same level as the water in the 
dam or source of supply. There are a number of 
small, horizontal airpipes around the headpiece. 
These draw their supply of air through larger verti- 
cal pipes, which extend above the surface of the water 
and open tothe atmosphere. As the water enters 
this down flow pipe and passes the ends of small 
air-pipes, it draws in the air constantly, in the form 
of small uniform globules, which become entangled 
in the descending water, are carried down to an air 
chamber at the bottom of the pipe, compressing the 
air by weight of the water surrounding the globules, 
according to their depth below the tail-race water 
level, until they reach the point of separation. The 
air chamber at the bottom is sufficiently large to 
allow the air to rise to the surface of the water 
therein. Thence the air is taken through a pipe for 
transmissions to be utilized as power or for other 


purposes. 


The American Street Railway Association. 


At a meeting of the Executive Committee of the 
American Street Railway Association held in St. 
Louis, December 9, the Southern Hotel was selected 
as the headquarters of the Association during the 
next annual Convention. The meetings will be held 
in the Olympic Theater, across the street from the 
hotel. The exhibition hall has not been selected 
as yet, but will be in the near future. 

The local committee at St. Louis are straining 
every nerve to make the next the most pleasant Con- 
vention yet held. The Executive Committee think 
they have selected subjects for discussion that will 
not fail to interest the most skeptical. It is suggested 
that delegates and visitors secure hotel accommoda- 
tions at as early a date as possible, as Mr. Lewis, 
manager of the hotel, will make reservations for all 
who apply. 


A Philadelphia Trolley Strike. 


The employés of the Union Traction Company 
went on strike on the morning of the 17th inst., to 
enforce their demands for shorter hours, extra pay 
for snow plow and sweeper work, ‘‘trippers,’’ recog- 
nition of the union, and “ther grievances formulated 
by the Amalgamated Association of Street Railway 
Employés. President Welsh declined to treat with 
the Association. The various depots of the Traction 
Company are guarded by special policemen. Cars 
are being run at long intervals on some divisions of 
the company’s system. 

The only line in Philadelphia that is not controlled 
by the Union Traction Company is the Hestonville, 
Mantua & Fairmount Passenger Railroad Company, 
which operates on Arch, Race and Vine streets. 


Electrical Engineering at the Cape. 
An Electric Lighting and Power Act has recently 
been passed at the Cape of Good Hope, authorising 
regulations for the safety of the public. 
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THE TROLLEY DECISION. 


An Abstract of Judge Townsend’s Opinion. 


Excluding the history of the case, which has already 
been exclusively published by ELECTRICITY, also the 
review of various other inventions referred to, the im- 
portant points in the decision of Judge Townsend in 
the suit of the Thomson-Houston Electric Company 
vs. the Winchester Avenue Railroad Company are as 
follows : 


The combination of devices described in patent No. 
495,443 is of great utility in the art of electric rail- 
roading, and has superseded every known apparatus. 
The experts for defendant admit that they do not 
know that any one other than Van Depoele, prior to 
September, 1885, had proposed to equip the car with 
a contact device mounted on the end of a long pole 
upwardly pressed by means of a spring, and to hinge 
the pole on a oar and make it turn on a pivot. 
The burden of proof ison the defendant to overcome 
the oath of the inventor, and this it has failed to 
do 

The new problem presented was how to make prao- 
ticable the electrical propulsion of an electric railway 
by a continuous contact under all the conditions pre- 
sented by crowded streets, sharp curves, complicated 
switches, rough roads, reversed lines of travel, and 
the necessity of a continued upward pressure of from 
eight to fifteen pounds. The solution was accom- 
plished by a long rigid arm upwardly pressed and 
capable of a universal movement. This arm,” says 
the inventor, ‘* possesses substantial practical advan- 
tages over any other means yet proposed for estab- 
lishing moving contact between a vehicle and a 
stationary supply conductor, in that by the use of a 
hinged flexible arm much greater freedom of move- 
ment is compatible with the maintenance of a posi- 
tive mechanical connection and electrical contact be- 
tween the vehicle and supply conductors.” 

Prior inventors in the same art had shown asimilar 
contact with a rail under the car, but they failed to 
indicate or claim the element of spring pressure or 

ity for lateral motion. Prior inventors in an 
allied art had shown by paper patents the principle 
of continuous or interrupted contact with such limited 
provisions for lateral or vertical motion as to be im- 
practicable. Prior inventors in a remote art had 
shown in tethers for animals and in office chairs, 
spring pressure and universal movement. But the 
inventors in the art of electrical propulsion, signals, 
or telegraphs had failed to provide for an operative 
contact device at a distance from the car required for 
the operation of the under-running trolley road, ex- 
cept by unwieldy and impracticable structures on 
the roof of the car. They had failed to adequately 
provide for considerable variations from practically 
straight lines of travel. In their later attempts to do 
so they had constructed or adopted contrivances 
which departed from the earlier devices now claimed 
to show lack of patentable novelty, and thereby 
furnished strong proof that the changes made by Van 
Depoele were not obvious ones. Defendant’s expert 
is forced to admit that the advantages of an under- 
running trolley were not obvious, and that the earlier 
constructors must have been in doubt as to the effi- 
ciency of such a system, and that the prior under- 
running overhead devices would have led a person 
away rather than towards an upwardly pressed 
hinged conductor. In these circumstances the use of 
old principles does not fall within the rule of a double 
use. The old use was not intended for nor adapted 
to the conditions of the new use ; it produced in part 
only the results of the new use. 

Van Depoele discarded the elevated wheel and 
springs of his earlier patent and broke away from his 
own towed trolley and those of Siemens, Finney, 
Henry and others, and reversed the underrunning 
trolley of Daft and Edison, and added lateral motion 
thereto, and went back to the overlooked art of 
animal tether or the limited and impracticable art of 
railway signals, and selecting and combining certain 
elements of these various contrivances, modified and 
adapted them to a new purpose, and thereby dis- 
closed to the public a practically operative means 
such as the whole world of electrical inventors had 
theretofore sought in vain, and which has gone into 
universal use throughout the country. He made an in- 
vention within all the rules applicable to this question. 
I have been unable, therefore, to adopt the view of 
counsel for the defendant that the art of conducting 
electricity from a conductor toa translating device 
on a moving vehicle was sufficient to enable the 
skilled mechanic to construct the device of said 
patent. 

The defendant, while denying patentable novelty 
and urging that even if there be an invention it is 
substantially the same as that covered by former 
patents, chiefly relies upon theclaim that within the 
meaning of Miller versus Eagle Manufacturing Com- 


ELECTRICITY. 


pany, the invention of the later patent is inseparably 
involved in the invention of the earlier one. 

In the case at bar the special combination described 
and claimed in the earlier patents was distinct and 
separate from that of the later generic invention. 
They stated the new problem presented to the in- 
ventor in the practical development of his invention, 
the construction of an improved switching plate de- 
vice, and the means for its application which the 
patentee had a right to protect. While they were 
dependent for their operation upon the original 
broad invention of the earlier application, but later 
patent, they were not otherwise inseparably in- 
volved. 

In Miller versus Eagle Manufacturing Company 
the function of increasing lifting effect was 
involved in the patent in the sense of identity of 
structural combination and action. The patentee at- 
tempted by a later patent to extend the monopoly of 
an effect essentially brought into operation. ; 

The decision in Miller versus Eagle Manufacturing 
Company merely affirmed the well settled law that 
two patents for the same invention could not issue 
to the same patentee. There is nothing involved 
therein which affects claiins in suit herein. If any 
departure from the settled rules of construction is 
justifiable in any case, it should not be allowed for 
the purpose of destroying a meritorious invention 
embodying a construction which first made practica- 
ble the operation of the trolley railway under all 
conditions, and which is now employed on more than 
five hundred electric railways in this country, repre- 
senting an invested capital of about $500,000, 000. 

Of the second patent, No. 495,383, Judge Town- 
send, after a review of the case, said: 

The reason for the adoption of the device of this 
second patent follows as a corollary of the foregoing 
conclusions. Its adoption results not from its pat- 
entable novelty but from its practical utility in con- 
nection with the maininvention. The doctrine that 
utility in the absence of patentable novelty is im- 
material is especially applicable where the sole 
foundation for the claim of utility lies in the mere 
mechanical adaptability of a well-known device to 
a novel invention protected by a valid patent. 


English Definition of Low Pressure. 


Lord Kelvin, Mr. W. H. Preece and Major Cardew, 
the committee of experts appointed by the London 
Board of Trade. have presented their report on the 
questions which were referred to them as a result of 
the recent conference on the proposed new electric 
lighting regulations. The principal matter on which 
the committee were asked to advise was as to the 
definition which should be officially laid down to 
constitute low pressure.“ As presented to the con- 
ference, the revised regulation of the Board of Trade 
proposed that a pressure which could not at any time 
exceed 300 volts if continuous, or the equivalent of 
150 volts if alternating, should be deemed a low 
pressure supply; but the Institution of Electrical 
Engineers urged that 600 volts should be accepted as 
the low pressure limit. The Electrical Committee of 
the London Chamber of Commerce advised that the 
low pressure limit should be raised to 500 volts, and 


other experts considered that, in view of the advance 
made in electrical science, it was no longer necessary 
to draw any distinction between alternating and con- 
tinuous currents. 


Claim That the Patents are Unlawful. 


Some time ago Elias E. Ries and Albert H. 
Henderson brought suit against the Metropolitan 
Railroad Company of Washington City for using 
certain electric appliances on its cars in violation of 
patents issued to the complainants. The company 
has filed its answer, claiming that the inventions were 
already patented here and in foreign countries before 
the alleged improvements, therefore the patents 
upon which the suit was brought were unlawfully 
issued. 


Our London namesake states that the congregation 
of a Presbyterian chapel at Nottingham have cele- 
brated the introduction of the electric light into their 
place of worship by a special service, in which the 
light was duly extolled and appropriate morals drawn 
from its superiority to all other known illuminants. 
A special preacher was brought down from London 
for the occasion, who seems to have treated his sub- 
ject in a philosophical spirit very unusual in such 
places. 
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Another Feeder Patent Suit. 


John I. McDuffee, trustee for Susan E. McDuffee, 
Alfred H. Williams and William M. Sehlesinger 
Selwyn, formerly William M: Schlesinger, through 
their attorneys, have filed a bill in equity in the 
United States Circuit Court at Philadelphia in a 
suit against the Union Traction Company of that city 
for alleged infringement of patent. It is claimed 
that the patent controls the operation of trolley roads 
by means of the sectional feeder system. 

In the bill the Philadelphia Traction Company. 
which forms a part of the Union Traction Company, 
is exempt from liability under the suit, for the reason 
that while the former company was operating inde- 
pendently suit was brought against it for infringement 
of this patent. After considerable testimony was taken 
the suit was settled by the Philadelphia Traction 
Company buying a license under the patent. 


A jury in the United States Circuit Court in 
Brooklyn, N. Y., has rendered a verdict for $6,899.33 
in favor of the Abendroth & Root Manufacturing 
Company, who were defendants in a suit brought 


by the Edison Electric Lighting Company of Phila- 
delphia for $34,035.39 for damages alleged to have 
been caused by defective boilers. 


The Court of Appeals of New York State has de- 
cided that street railroad companies are liable for 
damages occurring to passengers who may be in- 
jured while riding upon the platforms of surface cars 
and smoking, provided that the company affected, 
while prohibiting smoking inside closed cars, allows 
smoking on either platform and collects fares from 
persons occupying either platform. 

At Cincinnati a damage suit brought by Mary A. 
Wolfe against the Cincinnati Edison Electric Com- 
pany for loss of rent and damage to property which 
the plaintiff claimed was due to the jar and noise of 
the machinery in the defendant's power-house, ren- 
dering her building untenantable, was recently given 
to a jury in Judge Buckwalter’s court, whose ver- 


dict was in favor of the plaintiff on the following 
basis: Present market value of the property, if no 
nuisance existed, $13,500 ; its present value $6,000 ; 
diminution because of nuisance, $7,500 ; damage from 
loss of rent, $1,900 ; personal da to plaintiff be- 
cause of ill-health and discomfort, $705 ; total, $10,- 
105.” 


Judgment for $5,239.00 has been entered against 
the Elizabethtown Electric Light Company, Eliza- 
bethtown, Pa., in favor of the Westinghouse Electric 
and Manufacturing Company. 

W. H. Bennett has been appointed receiver of the 
West Side Street Railway Company, Milwaukee, Wis. 

E. R. Anson has been appointed receiver of the 


Consolidated Street Railway Company of Salem, 
Ore. The appointment was made upon petition of the 
First National Bank of Salem, which held accommo- 
dation notes for $8,712 due and unpaid. 


Gas Engines in Switzerland. 


The electric railway at Lausanne, Switzerland, is 
operated from a power house in which the dynamos 
are driven by two gas engines of 130 H. P. each. 
These engines use producer gas. The dynamos are 
belted to the flywheels. The working is said to be 
very economical, aud the best result obtained has 
been an expenditure of 1.2 Ib. of anthracite coal per 


horse-power hour in ordinary service. The engines 
are run on an average 18 to 20 hours per day. A 
careful calculation has shown that the amount of fuel 
used is 4.5 lb. of anthracite per car-mile. 


A Postal Car Exoursion. 


A short excursion was given by the Brooklyn 
Heights Railroad Company on Monday, December 16. 
at 3:30 P. M., in the new postal cars which have 


been built by the company for the use of the Post 
Office authorities in Brooklyn. 


A 8-Cent Fare if no Seat is Provided. 


A set of resolutions was introduced in the City 


Council of Chicago this week providing fora 3-cent 
street car fare for all street car passengers for whom 
seats are not provided. The resolutions were referred 
to the Judiciary Committee. 


Dic. 18, 1885 


TESTS OF A 10 HOB SE- POWER DE LAVAL 
STEAM TURBINE.* 


BY WILLIAM F. M. GOSS. 


The De Laval steam turbine experimented upon 
constitutes part of the permanent equipment of the 
Engineering Laboratory of Purdue University, and 
the present paper is based upon data secured chiefly 
through the assistance of Charles E. Bruff, B. M. E.. 
author of the thesis Teste of a 10 Horse-Power 
De Leva! Steam Turbine.“ 

In the De Laval steam turbine jets of steam, 
delivered from suitable nozzles, are made to impinge 
against the buckets of a light turbine wheel. The 
steam enters the buckets from one side of the wheel, 
and passing through is discharged or exhausted 
from the opposite side. The arrangement of nozzle 
and wheel is shown in Fig. 1. The motion of the 
turbine shaft, which under the actions of the jets is 
extremely rapid, is communicated by gearing to a 
heavier and slower-moving driving shaft carrying a 
fly-wheel of small diameter, from which the power 
of the engine is delivered. Regulation of speed is 
secured by means of a throttling governor, which 
‘controls the pressure of steam admitted to the 
nozzles. 

The important moving parts, with approximate 
dimensions, are shown in Fig. 2. The turbine 
wheel is built up of sixty-three steel segments, each 
carrying a bucket and a portion of the light outside 
rim. The segments are held in place by means of 
suitable collars, which grip them on either side. 
The wheel is mounted upon a long, slender shaft, 
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baving sufficient flexibility to allow the system at 
speed to revolve about its center of gravity, even 
though this may not agree with the geometrical 
axis of the shaft. The gear upon the turbine shaft is 
of steel, solid with the shaft ; that upon the drive 
shaft has its teeth formed in a bronze ring, which is 
carried by a solid iron center. The smaller gear has 
twenty-one teeth, the larger one two hundred and 
eight teeth, giving a ratio of 1 to 9.90476. 

The shafts run in bronze boxes completely lined 
with babbit or other soft metal. To assist in the 
distribution of oil a spiral curve, the pitch of which 
is about half the diameter of the journal, is cut into 
the metal of the bearing. The outboard bearing on 
the turbine shaft is closed at the end, and a small 
pipe runs from the closed end to a point over the 
gears. The pumping action, resulting from the 
presence of the spiral oilway, gives a constant, 
though small, supply of oil upon the gears. The 
gears do not dip in oil, though the case which 
encloses them receives drainage from all the bearings. 

The governor is connected with the driving shaft, 
of which, at first sight, it appears to be but an 
extension. It is shown in detail in Fig. 2. The 
-weights, W W, with their arms, C C, are in the 
form of a split cylindrical cup. Upon the outside 


* Abstract of a paper read at the New York Meeting of 
the American Society of Mechanical Engineers, Decem r, 
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and at the base of each weight a knife edge, E E. 
is found, which bears upon a suitable surface in the 
governor frame, A A. A spiral spring is fitted at its 
inner end with two projecting pins, which bear 
upon the arms, C C, of the governor weights. The 
outer end of the spring is connected with the frame 
by the threaded plug D. When the governor is at 
rest the concave surfaces of the weights are in con- 
tact with the frame, and the tension of the spring 
keeps the knife edges upon their seat. When the 
governor is revolving at speed the weights are under 
centrifuga! action and move outward, swinging upon 
their knife edges against the resistance of the spring. 
The motion of the weights is taken up by the pin F, 
by which it is communicated, through suitable 
mechanism, to the governor valve above the engine. 

The nozzles which serve to deliver steam to the 
wheel are four in number, and are so fixed in the 
frame of the engine as to act upon the turbine at 
points: which are equally distant from each other. 
Two ok the four are provided with stopcocks, which, 
when closed, put out of action the nozzles with 
which they are connected. By means of the stopcocks, 
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therefore, the engine may be run under the action 
of two, three, or four nozzles at the will of the engi- 
neer. 

The distinguishing feature of the engine is, per- 
haps, to be found in the form of the nozzles. All are 
diverging, the throat being approximately two 
inches from the dischargeend. Three have a diame- 
ter of 0.138 inch, and one a diameter of 0.157 inch. 


THE TESTS. 


The power of the engine was absorb: by a pony 
brake, cooled by constant streams of water. The 
exhaust steam was piped to a Wheeler condenser, 
open to the atmosphere. The water resulting from 
condensation was drained into tin buckets, which 
were changed and weighed at regular intervals. 
Gauges were used to show the steam pressure both 
above and below the governor throttle, the former 
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giving the pressure available at the engine, and the 
latter the pressure under which, in consequence of 
the action of the governor, the steam was admitted 
to the nozzles. A manometer was also attached to 
the exhaust pipe, but as this pipe is large (3 inches 
diameter) and the connection with the condenser 
close, the observed pressure was never appreciably 
different from that of the atmosphere. 

The boiler pressure for all efficiency tests was 130 
pounds by gauge, for which pressure the particular 
nozzles used were designed. The rated speed of the 
fly-wheel 1s 2,400 revolutions per minute (23,771 for 
turbine wheel), but this standard was not main- 
tained for all the tests. The governor was adjusted 
several times as the work progressed, and it was not 
until several tests had been run that the proper 
speed was secured. It is believed, however. that the 
differences of speed recorded do not materially. affect 
the value of results for purposes of comparison. 

The tests are grouped into three series, the first 
including those for which all four nozzles were in 
action. the second those with three, and the third 
with two. The several tests in each series were in- 
tended to vary from each other only in amount of 
power delivered from the wheel. All tests were of 
thirty minutes’ duration, and all observations were 
taken at five-minute intervals. 

With all four nozzles in action, and with the 
engine developing a little more than its rated power, 
the steam consumption per horse-power hour was as 
low as 47.8 pounds. In comparing this result with 
results obtained from other eugines, the small size of 
the engine tested should be kept in mind, and also 
the fact that the rate of consumption stated is based 
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upon brake power. The efficiency of the engine falls 
off rapidly as the load is decreased, and, as would be 
expected, the effect is not marked when all the 
nozzles are in action. This may best be seen by the 
heavy curves shown in Fig. 3. Assuming the nozzles 
to be cut out of action one at a time, as soon as the 
reduction of load becomes sufficient to permit the 
work to be done without them, the minimum steam 
consumption at different loads, for the boiler press- 
ure and speed employed, is represented by the 
broken line fgdebc, Fig. 3. Again, if instead of four 
nozzles, an infinite number could be employed, and 
if the governor could be arranged so as to regulate 
the number in action rather than the pressure ad-- 
mitted to them, the steam consumption of the engine 
in question might be made to follow a line somewhat 
similar to the light broken line gec. But the heavy 
lines indicate the results which were actually ob- 
tained. 

The engine requires very little attention and is 
almost noiseless in action. The governor is quick to 
act, and its speed regulation appears to be fair, ex- 
cept when changes of load are large and suddenly 
made. After such a change, the engine requires a 
little time before settling down to steady running 
ander the new conditions. 
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As the speed of the De Laval engine is high, it is 
‘evident that the force in action must be comparatively 
low. Todetermine the maximum resistance under 
which the engine might be expected to start, the 
brake was clamped upon the fly-wheel so that the 
latter could not turn within it. Steam was then ad- 
‘mitted to the engine, and readings were taken from 
the scale under the brake arm. The result of this 
process, of course, depends upon the steam pressure 
dnd the number of nozzles in action. With all 
nozzles, and with a steam pressure of about 125 
‘pounds by gauge, the maximum starting-power is 
‘equal to a force of 30 pounds acting at a radius of 
one foot. With three nozzles the equivalent force 
was but 21 pounds ; with two nozzles 14 pounds. 


EUROPEAN INCANDESCENT LAMPS. 


Commentimy upon the test of European incandes- 
cent lamps made by Mr. D. Paisley, the results of 
which were published in ELECTRICITY October 2, 
our London contemporary, Industries and Iron, says 
in a recent issue : 


It appears to us as the old question of the test of 
an engine and boiler on the trial trip and under 
ordinary working conditions. The test of the engine 
and boiler is on the trial trip the maker’s test, and 
their test in going across the Atlantic is the owner’s 
test. So it is with lamps. A show test of incandes- 
cent lamps selected and sent in by the manufacturers 
would be a maker’s test. The test made by Mr. 
Paisley of lamps bought in the ordinary way, at thie 
prices which he has marked down, is a purchaser's 
test. It was meant for this. We did not present 
the tables as being anything else, and they are very 
valuable to the public as such. 

In the explanatory article we pointed out that the 
price of the lamp was not the only factor to be con- 
sidered. The amount of current consumed, and the 
fall in the lighting power of the lamp, were of the 
highest importance in view of the low primary cost 
of the lamp. There was the voltage and the amperes 
consumed, and these had their commercial value. 
In fact, the energy or watts consumed by the lamp 
during its life had to be included in any estimate of 
value of the Jamp. Before we can properly estimate 
the value of an incandescent lamp, we must know 
four things— 

1. The primary cost. 

2. The cosi to him of a watt. 

3. The candle-power of the lamp for the time 
under consideration. 

4. The length of life of the lamp in hours. 

When these things have been determined, and the 
tables we gave supplied them, then the purchaser is 
in a position to know exactly what lamp under his 
conditions will suit him best. 

The question, of course, to the consumer is: What 
is the total price of a candle-power per hour for any 
lamp tome? Into this comes the primary cost, the 
candle-power, the life, and the cost per watt to the 
purchaser of the lamp. Writing this in mathemati- 
cal terms we have— 

Price per C. P. per hour = primary cost of lamp X 
cost of watt X number of watts per c. P. — life of 
lamp in hours. 

The table referred to gives the primary cost of eaeh 
lamp, the number of watts used per candle-power at 
different stages of the life of the lamp, and the life of 
the lamp in hours, and therefore all the elements 
supplied for estimating the value of any lamp in the 
way shown above. What, of course, is required is 
the cost of a candle-power for each lamp per hour. 
We do not propose to set up a comparison between 
the lamps made by manufacturers, but to show how 
the value to the purchaser and consumer may be 
determined. For this purpose we take three lamps 
made by three manufacturers who have been referred 
to in this and contemporary journals. The three 
names are the Robertson,“ the ‘‘Sunbeam,’’ and 
the Edison and Swan,” and as it is merely an 
illustration, we do not select any particular lamp, 
but those marked 1 in the first set of tests. 

Taking, then, the Edison and Swan first, and 
number 1 lamp of the old manufacture, we tind that 
at the beginning of the test the watts required per 
candle are 3.83 and 4.7 at the end. The average 
watts per candle-power is thus 4.26. Assume that 
the cost of a Board of Trade unit is 8d. The life of 
the lamp is given as 600 hours. Hence, applying the 
rule, we get 

Cost of C. P. per hour (Edison-Swan) = primary 
cost of lamp X cost of watt X number of watts per 
C. P. — life of lamp in hours 

21 8 


= — X — 126 00119 penoe. 
600 1, 000 
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Secondly, taking the Sunbeam number 1 lamp, we 
find that at the beginning of the test the watts 
tequ ired per candle are 3.6, and at the end 5.7 watts. 
The average watts will then be 4.6. Taking the 
same cost, per Board of Trade unit, namely 8d., the 
life of the lamp is given as 600 hours, and the price 
15} pence. Applying this rule we have cost per 
C. P. (Sunbeam) 

15.5 8 
xX —— X 4.6 S. 00095 pence. 
550 1, 000 

Lastly, taking the Robertson number 1 lamp, we 
find that at the beginning of the test the watts 
required per candle are 3.94, and at the end 4 watte; 
the average watts required per candle-power will 
then be 3.97. Taking the same cost per candle 
power. namely 8d., the life of the lamp is given as 
600 hours. and the price as 16 pence. Applying the 
rule, we have cost per C P. (Robertson) 

16 8 
= — X — X 3.97 = 000807 pence. 
199 1,000 
-Reference has been made in a letter from Mr. F. 
Walker, referring to the Gabriel & Angenaulé lamp. 
The average number of watts required for this is 
3.28 per candle power per hour, and the price is 12 
pence ; 80, cost per c. P. per hour 
12 8 
= — X — X 3.28 = .000528 pence. 
600 1,000 

As we said above, we do not put forward these 
values for the purpose of comparison, but only as an 
illustration of the manner in which the value of a 
lamp must be obtained before it can be of any practi- 
cal value to the purchaser. If an average for all the 
lamps in the above were obtained and tabulated, the 
values so obtained would be of considerable practical 
value to the purchaser. 


Subsequently to the appearance of the above, Indus- 
tries and Iron published the following supplementary 
table, which shows the cost of maintenance of the 
several lamps tested by Mr. Paisley : 


| Watts 


i Tot’l cost 
per 600 
C. PD. per | Price. | hours at 
C. P. 6d. 


s. d. s. d. 
Gabriel & Angenault, Paris. 13 98 3.51 11 0 15 8 
Dayligllt e 4.83 361 |011% 16 5% 
Brush Company, Vienna. . II. 4.42 1 0 16 9 
Stern . 13.29 410 O 1172 17 2% 
Hr 08W‚„ Hones 13.76 4.010 10 17 4 
Pope & Goossens. 44.50 384 0 97 17 5% 
Siemens & Halske 1423 3.87 1 0 17 6 
Edison & Swan (New) ..... 13.73 | 4.01 [1 9 18 2 
Sturm & (kh o | 12.05 | 4.73 10 8 18 2 
Robertson 14.76 3.86 1 4 18 5 
Phaeton e 15.42 3.25 ä 0 9 18 6 
Gebruder Pintsch........... 16.29 379 |1 0 19 6 
Edison & Swan (Old).......| 1516 | 3.98 1 9 19 7 
Allgemeine | 14 43 | 4.49 1 0 20 4 
Sunbeam Company......... | 12.55 | 5.29 | 1 344 21 0% 
Svea & COO. 15.18 | 4.56 1 0 22 3 


The conclusions arrived at by the London Electri- 
cal Review in discussing the tests of English lamps 
(the results of which were reproduced in ELECTRIC- 
ITY December 4) has called forth a protest from Mr. 
John W. Edmundson, managing director of the Sun- 
beam Lamp Company, London. Ina letter to that 
publication he urged the objections that the testa had 
been made without authority ’’ and were unfair be- 
cause no information was given regarding where the 
experiments were carried out or by whom they were 
conducted. 

Answering Mr. Edmundson’s objections, the Review 
says: 

We were aware that the figures are due to Mr. D. 
Paisley, whose name we have come across at various 
times as a contributor to the technical press, and the 
responsibility for their correctness must rest with 
that gentleman ; but the description of how they were 
obtained was so straightforward, and the skill re- 
quired for work of a practical kind is so small, that 
we see no reason for disputing the data beyond the 
fact that some of the results do not quite fall in with 
our preconceived ideas. 

Our article was, however, based on more than this. 
The writer had at various times made tests of incan- 
descent lamps on his own account, and the general 
results were in accordance with the tenor of what 
Mr. Paisley gave as his At the same time we must 
admit that the method of testing is not fully de- 
scribed, and we are not told where the lamps were 
tried, or the source from which the current used in 
the test was taken. It is only fair to assume that 
the measurements were made with commercial in- 
struments of a recognized type, and such instruments 
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do not require any great skill in their use; other wd 
it would be necessary to ask for some guarantee that 
technical skill and ability of a fairly high order were 
employed, and that the apparatus used was of a suit- 
able kind. But it is expressly stated that the appa- 
ratus was checked against standard instruments at 
frequent intervals, and unless the good faith of the 
investigator is called into question, ome cannot v 
well criticise direct statements of this kind. One 
may be permitted to give figures obtained in thi 
way, and offered as being of a practical kind, where 
others submitted as representing with rigorous exact- 
ness certain facts would require a very much more 
reliable substantiation than has been given so far. 

It is at the same time most desirable that tests 
should in all cases ‘‘ be made by persons whose names 
are known, and whose position is a guarantee at once 
for absolute independence and high scientific attain- 
ment.“ We can judge of these qualifications to some 
extent by the means taken to publish experimental 
results. Well known scientific men choose the jour- 
nal of a learned society. others the columns of the 
technical press. The authentication of results largely 
depends on the fulness with which information is 
given as to the means adopted to obtain data, and 
the corrective factors introduced. 


VARIATION IN ELECTRICAL CONDUC- 
TIVITY OF METALLIC WIRES IN DIT. 
FERENT DIELECTRICS—II.* 


BY FERNANDO SANFORD. 


The following table gives the change in resistance 
observed in the above-mentioned wire [see first part 
of article in ELECTRICITY, Dec. 4] in eight differ 
ent dielectrics, and the temperature change neces- 
sary to account for such variation in resistance upen 
the hypothesis advanced by The Electrician : 


Equivalent 
Resistance temperature 
Dielectric. change. change. 
Petroleum 0.00006 ohm — 0.43 
CS, and turpentine... —0. ohm — 0.2“ 
Wood alcohol and 
benz ine ....... 0.00005 ohm 70.38 
Absolute alcohol . 0.00006 ohm 4043 
Wood alcohol and 
petroleum ＋0. 000075 ohm +0.53° 
Laboratory burning 
FCC . 0.000058 ohm 40.4 
Chloroform vapor. ＋0. 00005 ohm 40.65 
Ether vapor. . 2. 70.000083 ohm = $0.6" 


Following the publication of my first paper upon 
this subject, a number of measurements were made 
with a silver wire 1.1 mm. in diameter, using as di- 
electrics air, petroleum, wood alcohol, absolute alco- 
hol, ether vapor, chloroform vapor, laboratory burn- 
ing gas, and a mixture of wood alcohol and petroleum. 
While the same phenomenon was observed as with 
the copper wire previously used, the variation in re- 
sistance was not so great. The most important dif- 
ference, however, was in the different order of ar- 
rangement of the dielectrics with reference to their 
influence upon the conductivity of the wire. ‘While 
the copper wire had shown a lower resistance in pe- 
troleum than in air, the resistance of the silver wire 
was very slightly increased in petroleum ; and where- 
as the resistance of the copper wire had been greater 
in sulphuric ether vapor than in any other dielectric 
used, the resistance of the silver wire was less in the 
ether vapor than in any of the other dielectrics. The 
following table will show the results of the measufe- 
ments made upon the silver wire : 


Equivalent 

Resistance temperature 
Dielectric. change. change. 
Petroleum 0.00002 ohm 40.2 
Absolute aloohol. ＋ 0.00003 ohm 40.35 
Wood alcohol ＋0. 000045 ohm 40.5 

Wood alcohol and pe- 

troleum . ＋0. 000046 ohm 40.5 
Ether vapor .. 000025 ohm — 0.3 
Chloroform vapor ＋ 0.000025 ohm +0.3° 

Laboratory gas......... Uncertain. Resistance slight 

ly greater than in air. 


The copper wire already mentioned will hereafter 
be referred toas C,. Its diameter, as before stated, 
was approximately 1mm. In order to obeerve asy 
possible effect of an increase of surface of the wir, 
the same tube was provided with a copper wire, d 


From the Physical Review, Vol. III. No. 4. 


Dec. 18, dos. 


— ————— a — 


1.27 mm. in diameter, hereafter designated as C. 
The resistance of this wire and tube when ‘the tube 
Was filled with air at 20° C. was 0.02618 m. The 
resistance when the tube was filled with the mixture 
af air and gasoline vapor used as burning gas in the 
inboratory was 0.02626 ohm, showing an increase in 
resistance of 0.00008 ohm. 

With the wire C,, which was of the same leugth in 
the tube, the resistances of these two media at the 
same temperature was respectively 0.03375 ohm and 
0.08381 ohm, showing a change in resistance in the 
burning gas of 0.00006 ohm. This showed that 
while the surface of the wire had been increased 
about 80 per cent. the difference in resistance had 
deen increased about 30 per cent. 

In order to determine whether all the dielectric in 
the tube was concerned in the resistance change, or 
only a thin layer of it in contact with the wire, the 
wire was withdrawn from the tube, and its surface 
was very thinly coated with paraffin oil, after which 
it was replaced in the tube, and a second set of 
Measurements was made with the same dielectrics as 
before. These measurements gave exactly the same 
resistance in the two dielectrics. This, together with 
the fact, mentioned in my first paper, that after the 
tube had contained a liquid dielectric the wire fre- 
quently required a considerable time before it re- 
turned to its air resistance, has led me to believe 
that the phenomenon is due to a very thin film of the 
dielectric adhering to the surface of the wire, and 
possibly absorbed to some extent by the wire. 


In order to observe whether any effect would be 
‘produced by increasing the surface of a given wire, 
another wire, C,, 1.27 mm. in diameter, was cut 
from the same spool as C,, and was hammered flat to 
increase its surface. This wire was placed in the 
tube, and its resistance was measured in the two di- 
electrics which had been used with C,, but no in- 
creased resistance could be observed in the gas. The 
wire had been much hardened by hammering, but 
what change had been produced in its surface is not 
known. 

The next wire used was 1.66 mm. in diameter, and 
instead of giving an increased difference of resistance 
corresponding to its increase of surface, its resistance 
change in burning gas was less than that of either 
Ci or C,. Another copper wire, Cs, 1.27 mm. in 
diameter, was cut from the same spool as C,, and 
was amalgamated upon the surface by immersing it 
a short time in a solution of mercuric chloride. Its 
resistanee at 20° was 0.02640 ohm in air, and 0.02646 
ohm in ether vapor. 

The apparatus was next fitted with a copper wire, 
C, about 0.35 mm. in diameter, and its resistance 
was measured in air, burning gas. and petroleum. 
In this wire, a change of temperature of 0.1° corre- 
sponded to a change in resistance of 0.00008 ohm, 80 
that any resistance change in the different media 
was marked by possible temperature differences. 
The mean of fifteen measurements in air, and five in 
burning gas, seemed to indicate an increase in re- 
sistance in the gas of about 0.00001 ohm, but this 
was probably purely accidental. In petroleum, no 
difference could be observed. 

Thus far I have offered no explanation of the 
above-mentioned phenomenon. The only hypoth- 
esis which I am able to advance, while it would 
suggest the probability of a difference in resistance in 
different dielectrics, would hardly account for the 
irregularity observed in different wires. It will be 
noticed, however, that while the irregularity in 
quantitative resulta is very great, the variations in 
resistance with wires of the same material are always 
in the same direction. This is true of the copper 
wire before and after having its surface amalgamated, 
and of the silver wire before and after being copper- 
plated. In the results already referred to, which 
‘have been published by Signors Grimaldi and Pla- 
tania, the variation observed between the air and 
petroleum resistances of the copper wires used, 
‘while less than some of the variations observed by 
‘wh, were in the same direction. Since the hammer- 
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ing of a wire or the oiling of its surface may produce 
such a marked change in the degree to which its con- 
ductivity is affected by different dielectrics, it is not 
strange that different observers working with differ- 
ent samples of wire should get very different results; 
and there is accordingly nothing contradictory in 
Professor Carhart’s results and my own. 

The only explanation which I am able to offer is 
based upon the assumption that the passage of a 
current through a metallic conductor is accomplished 
by means of disruptive discharges from molecule to 
molecule through the intervening ether. These dis- 
charges would, like the discharge of a Leyden jar, 
be of an oscillatory character, although the dis- 
charge in one direction would be of much greater 
intensity than in the opposite, and their rate of oscil- 
lation would be affected by the elasticity and density 
of the intervening ether. While I am not aware that 
the rate of oscillation of a condenser discharge has 
been observed to vary in different dielectrics, it is 
known that the eapacity of a condenser does so vary, 
and this would necessitate a variation in the rate of 
oscillation of its discharge. In the case of the outer 
layer of molecules of a wire, the surrounding die- 
lectric would influence the rate of oscillatory dis- 
charge between contiguous molecules. If the die- 
loctric should penetrate for some distance into the 
wire, the rate of discharge of a correspondingly great 
number of layers of molecules would be :ffected. 
That gases at least frequently do penetrate for some 
distance into metals is well known. In the case of 
some of the dielectrics used by me, something of this 
character seemed to take place. This was especially 
noticeable in the case already referred to of the 
sulphuric ether vapor and the copper wire. If, how- 
ever, the dielectric should penetrate to a definite 
depth into the wire, the difference in resistance should 
be more marked in fine wires than in coarse ones, 
since a larger proportion of the moleeules would have 
their rate of discharge influenced by the surrounding 
dielectric. My own results are too irregular to enable 
me to decide whether this is the ease or not, but the 
variation in resistance observed in the fine wire used 
by Grimaldi and Platania was much greater in propor- 
tion to the cross section of the wire than in any of the 
wires used by me. 

It seems probable that after a current has been 
‘once established in a wire all the molecules im a 
given cross-section will receive their charges at the 
tame time and part with them at the same time. 
This would necessitate the same rate of discharge for 
both external and internal molecules. It might, nev- 
ertheless, occur that the hastening or retarding of the 
rate of discharge of the external molecules would 
affect the rate of all the molecules of the wire. 

One conclusion which seems necessarily to follow 
from this hypothesis concerning conductivity is that 
the variation in resistance in different dielectrics 
should be greater for alternating than for direct cur- 
rents. I have not, however, been able to verify this 
conclusion, owing to the difficulty experienced in 
measuring resistance accurately by means of alterna- 
ting currents. 

In my first paper I published the results of some 
attempts to find a relation between the effect of the 
different dielectrics upon the conductivity of the 
copper wire surrounded by them and their refractive 
index for light. In this attempt I was unsuccessful, 
but scarcely more so than have been the other at- 
tempts to establish a relation between the refractive 
index and the specific inductive capacity. Aside 
from the general discrepancy observed between the 
values of these two properties of dielectrics, it seems 
probable that neither Fresnel’s nor MacCullagh’s 
theory of the propagation of light in material bodies 
will give acomplete explanation of the phenomenon, 
and that the refractive index of a substance will not 
alene enable one to judge of the elasticity or the 
density of the ether in that substance. 

In a similar manner, if some dielectrics are ab- 
sorbed more than others by the surface of a conductor, 
a mere knowledge of the specific inductive capacity 
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of a dielectric will not enable one to foretell its 
effect upon the conductivity of a wire immereed 
in it. 

I am aware that this hypothesis as to the nature of 
metallic conductivity leads to certain conclusions 
fot experimentally established as to the nature of the 
field of force surrounding the current. If such oscil- 
latory discharges as are here presumed take place 
between the molecules of a conductor, the entire 
field about the conductor would be filled with Herz- 
ian waves of very short period. Whether the mag- 
netic field about a current can be accounted for on 
the assumption of the existence of these waves, I do 
not know. The velocity of the electro-magnetic in- 
duction could be satisfactorily explained in this way, 
and it is certain that very rapid ether vibrations of 
this kind can produce magnetic effects, but whether 
the magnetic polarity of the field may be accounted 
for by the greater intensity of the discharges in one 
direction than in the opposite. I do not know. 


The Search Light in Coast Defence. 


In the report of Brigadier General D. W. Flagler, 
Chief of the Bureau of Ordnance, just submitted to 
the Secretary of War, interesting reference is made to 
the use of the electric searchlight in coast defence, 
being the results of experiments made at Sandy Hook 
during the past summer. The lamp used in these 
experiments has a parabolic reflector with a diameter 
of 59.05 inches, and the total intensity of light 
claimed is 194,000,000 candle power. The focal dis- 
tance of the parabolic mirror is 25.5 inches. The 
diameter of the illuminated area at a distance of 1,111 
yards is 84 yards. 

The light with the necessary accessories complete 
was installed at the Sandy Hook proving ground on 
a.tower which places the light 100 feet above sea 
level. In carrying out the tests no d iffieulty was ex- 
perienced in controlling the direction of the beam by 
an operator stationed at a distance from the light, by 
means of an electrical apparatus furnished. In the 
trials made to test ita efficiency as a telegraph instru- 
ment, it was found that signals could be easily read 
at a distance of sixteen miles and probably consider- 
ably farther, but that they were invisible at forty-two 
miles. Trials were made to determine the effect of 
the color of the object, of the visibility of the fixed 
objects in known positions at different distances and 
of known moving objects ; also for the detection by 
search of fixed and moving objects. These trials, 
while far from being complete, lead to this conclu- 
sion among others: that for efficient service the 
distance at which the light can be effectively used 
against boats seeking concealment is probably not 
greater than one and a half miles. Further trials 
will be made with the light placed at an elevation of 
about forty feet above sea level, as it is thought that 
the present elevation is too great to permit of the 
most efficient use of the light. Tests were also made 
as to the relative advantage of different positions of 
the observer with reference to the light. No satis- 
factory trial was had of the utility of the beam at 
different angles of dispersion of the rays. It is prob- 
able that the best use of the light in guarding areas 
such as torpedo fields would be in connection with the 
dispersing lens. 


Electric Lights for Hindu Temples. 


The Times of Ceylon states that it is in contemplation 
to introduce the electric light into the Sivan Hindu 
temple at Kochicadde, on the main road to Mutwal, 
Ceylon. The premises of the Hindu place of worship 
are at present lighted by gas. and the trustees pro- 
pose to substitute the electric light for gas, a matter 
which is now under their consideration. It is said 
that if the Sivan Hindu temple introduce the innova- 


tion the trustees of the equally wealthy temple of the 
Natukotta in Sea street are sure to follow the ex- 
ample set by their more enlightened brethren.” 
There is no question that the coming ‘‘ Light of 
Asia“ is the electric light. The temple event is one 
that Siva,.when Brahma and Vishnu were absent, 
would probably have termed Parbutta—auspicious. 
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BY SAM. MAVOR. 


It is a characteristic of the business of electric light 
wiring that it is peculiarly liable to the risks attend- 
ing bad workmanship. Internal wiring is a come 
paratively simple matter. Apartfrom the distribution 


of lights and arranging the circuits and their routes, 


it is not work which must necessarily be done by a 
highly trained and skilled tradesman. On the 
contrary, any man who can use his hands may with 
very short experience, learn to joint wires aud fix 
switches, and then call himself a wireman. The 
inevitable result is that such labor can, and always 
will, be cheaply purchased. 

The business of electric light wiring has thus 
several features peculiar to it making for unreliable 
workmanship, which, in the absence of competent 
supervision and careful inspection, lead to defective 
work and resulting fire risk. The plumber’sand the 
gasfitter’s work is to a great extent self-testing. 
If a water pipe leaks we see the water, and if a gas 
pipe leaks we usually smell the gas; but we have 
no sense—no physiological sense—to enable us to find 
hidden defects in our electric wiring. A building 
may be wired in the most dangerously slipshod style, 
yet the lamps may for years burn none the less 
brightly, until the latent faults have opportunity to 
discover themselves. 

Insulation tests after the completion of the work, 
if in dry and well-seasoned buildings, are of little 
value. The insulation tests of the wiring of an old 
building might show results three or four times 
higher than the most stringent rules require, and 
yet there might be a score of dangerous defects only 
awaiting opportunity to develop. No tests can be 
applied for the detection of these defects after the 
work is completed and covered in. When the prices 
of experienced contractors estimating for wiring work 
to a carefully drawn up specification vary, as we 
know they do, it is not strange that inexperienced 
contractors tendering in the absence of a specification, 
and without the prospect of any supervision, should 
quote prices which would not purchase suitable 
materials alone. These are matters of primary 
importance to the fire insurance companies, and 
they are much too lax in looking to their interests 
in this regard. Bad work is being carried out every 
day, and the insurance companies are complacently 
taking the risk. 

There is asteadily growing dissatisfaction with the 
generally adopted practice of enclosing the conductors 
in wood casings, and a steadily growing conviction 
that something better might be done. When the 
usual double wiring is carried out in situations 
where moisture charged with acid from cemented or 
plastered walls of interiors, or in such buildings as 
paper mills, wet spinning mills, dye houses, breweries, 
distilleries, chemical works, and the like, the de- 
struction of the insulation is only a matter of time, 
and the casing, by harboring the moisture around 
the conductors, hastens the process. After the 
insulation has broken down. electrolysis, assisted by 
the acidulated moisture, takes place, and deposits 
away the copper of one of the conductors, with the 
consequent risk of heating and ultimately of spark- 
ing. The presence of moisture being a necessary 
condition of the development of such faults, the 
danipness of the surroundings of the conductors 
greatly reduccs the danger of fire, but that the risk 
is not absent is proved by the charred and burned 
casing or woodwork found at such places. It must 
be remembered, however, that heating due to 
diminished section of the conductor may occur at 
a time when the moisture which caused the fault has 
disappeared, and this is a danger which no amount 
of fuses will modify. How can you ensure that 
your wood-cased conductors shall never be subjected 
‘to such conditions? And how many of your average 
‘wireman’s joints would stand 24 hours’ immersion in 
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water or soaking in moisture? The miserably futile 


expedient of attempting to waterproof the casings 
with putty and varnish is sometimes resorted to; 
such makeshifts are too childish. 

Lead-covered conductors are occasionally used 
where much moisture has to be encountered. But 
these for double wiring are a mistake, unless the 
positive and negative wires are both enclosed in the 
same lead sheathing. The objection to separate 
lead-covered conductors is that, if there should be an 
earth or leak on the negative wire, and the lead and 
insulation of the positive wire become punctured at 
a damp situation, the lead becomes charged posi- 
tively, and will be deposited away over its whole 
length where moisture is present to assist elec- 
trolysis. . 

After wood casing, with its perviousness to 
moisture and other attendant disalvantages, the 
higgest blot on existing practice is the ind isgriminate 
use of fuses. Some insurance people. and wiring 
contractors too, imagine that the risk of fire varies 
inversely as the number of fuses. The contrary is 
more near the truth. Fuses are not only a nuisance, 
they are apt to be a positive source of danger. The 
smaller number of fuses used the bette: ; but they 
must be absolutely reliable, well mounted, and well 
placed. 

It is with a sense of relief that one turns from 
double wiring and all its attendant ills to the simple 
mechanical and straightforward methods of concen- 
tric wiring with an uninsulated outer conductor. 
So far as the writer is aware, no system of concentric 
wiring in which both the inner and outer conductors 
are insulated has ever been used for indoor work. It 
appears probable that the difficulties in the way of 
designing junctions, switches, and other accessories 
which shall meet the electrical and mechanical re- 
quirements within moderate dimensions and at 
reasonable cost, will prevent the introduction of 
such a system. Two and three wire concentric 
cables with each conductor insulated are largely used 
as mains in connection with two and three wire sys- 


tems, but in such cases there is no difficulty in pro- 


viding junction boxes of adequate size. The only 
system of concentric wiring which has been adopted 
for internal use has an uninsulated outer conductor, 
and it is this system that is known as ‘‘ Concentric 
Wiring.’’ It is important that it be clearly under- 
stood that concentric wiring is not ‘‘ single wiring,” 
but is something essentially different. This dis- 
tinction between concentric wiring and single 
wiring is necessary, because the two have been fre- 
quently confused. No method of wiring merits the 
title ‘‘ concentric ’’ which is not consistently concen- 
tric throughout. In a concentric system the central 
conductor must be everywhere surrounded over its 
insulation by a metallic sheathing of conductivity 
equal to or greater than the core. The switches and 
fuses should be in the central wire and enclosed in 
metal cases. These cases or boxes should be electri- 
cally and mechanically jointed to the outer conductor 
and so form part of the continuous metallic envelope 
in which the central conductor is enclosed. 

It has been stated that, owing to one conductor 
being already earthed, the liability to complete 
breakdown of the insulation is doubled. This 
might be true of double wiring, but is certainly not 
The outer conductor being 
already at earth potential, there cannot be any risk 
whatever of shock or spark being experienced from 
it. There is thus only one vulnerable conductor, 
and this, with its insulation being encased through- 
out its entire length in the metallicsheathing formed 
by the outer conductor, is well protected against in- 
jury. The consequences of injury to concentric and 
to double wiring are essentially different. In the 
case of the concentric conductor, if it should be 
crushed or a nail be driven into it, the instantane- 
ous result is a dead-short circuit and the melting of 
If the insulation should be punctured 
and moisture gain access, the distance across the insu- 


lation between the conductors is so small that the 


of parting. 


Vol. 1x., No. 23 
fault immediately develops into a short circuit, and 
the spark passes from the center conductor tothe 
inner surface of the metallic sheathing. and being 
entirely within the sheathing it cannot communicate 
fire to its surroundings. Concentric conductors are 
thus self-testing. Faults cannet endure. They cat 
themselves out automatically. Or, rather, this is 
what they would do if faults were experienced, but 
we never have faults in lead-covered concentric con- 
ductors. In concentric wiring there is only one 
cable to handle instead of two, and this carrying its 
own protection the necessity for wood casing is. 
abolished. 

Perhaps the most conspicuous advantage of con- 
centric wiring is that it may be so easily and 80 ef- 
fectually made waterproof. The cablea may be en- 
closed in lead sheathing laid under or over the outer 
conductor, and hermetically sealed to the various 
apparatus into which the cables arg led. This must 
appeal to all those who have had a varied experience 
of wiring. 

The next important advantage to be claimed is the 
large reduction in the number of fuses. The drastic 
method of abolishing fuses is to maintain the section 
of the conductors. This can readily be done in oom- 
centric wiring to an extent impracticable in double 
wiring. Conductors of much larger section may be 
conveniently and safely led into lamp-holder 
ceiling roses, and wall sockets, than is posible in 
double wiring. And thus, by maintaining the section 
of conductors right into the lamp-holders, many of 
the objectionable fuses are abolished. 

The more difficult the wiring of a building appears 
to be, the more favorable is the comparison to con- 
centric wiring. The irou roofs, concrete floors, mois 
ture, and other ills that vex the spirit of the double 
wirer, have no terrors for his concentric friend. For 
wiring in any situation, from collieries to boudoir, 
where difficulties of erection have to be faced, or in 
situations where the conductors, etc., after erection 
must endure excessive heat or cold, moisture, acid 
vapor, or inflammable dust, concentric wiring 
meets the case. Concentric wiring has this further 
ad vantage that a very simple and easily followed 
set of rules can be framed which are applicable to 
wiring to be carried out under widely differing con- 
ditions. 

For mining work concentric wiring is specially 
adapted. The mechanical nature of the fittirgs and 
the ease with which they and the conductors may be 
made waterproof are important features. A concen- 
tric cable for mining purposes is more safe than two 
separate cables. A fall of material from the rool 
may rupture one or two conductors, and if current i 
passing the inevitable result is a spark at the point 
In fiery mines this may have serious 
consequences. With a concentric conductor, how- 
ever, the fall would crush the outer conductor in 
upon the core, and so cause a dead short-circuit and 
melt the fuse before the cable parted. The spark 
would thus take place at the fuse at the pit bank. 

With regard tothe wiring of ships, it is well known 
that an essential condition of durable wiring is that 
it shall be water-proof throughout. The Admiralty 
still adhere to double wiring owing to fancied danger 
of compass disturbance from concentric wiring. 
That well-arranged concentric wiring has no effect 
whatever upon the compasses of a ship has beet 
proved by the most careful tests. The waterprod 
qualities of concentric wiring and the safety from 
fire which it ensures peculiarly adapt it for use on 
board ship. 

And now with regard to possible electrolysis due to 
difference of potential along the outer conductor. In 
isolated installations where the distances are shor 
the question of electrolysis may be dismissed as haf- 
ing no bearing. In cases where the distances ate 
considerable the risk of electrolysis may be entirely 
avoided by adopting very simple precautions. The 
first of these is to so proportion the conductivities d 
the inner and outer conductors that the fall in vols 
shall be nearly all in the inner conductor ; the op 
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saved from the inner conductor being added to the 
outer in order to reduce to a minimum the difference 
of potential between its ends. Another method 
adopted by the writer is to provide between the 
outer conductor and its lead sheathing a very light 
insulation, and to earth the outer conductor only at 
the distant end. 

In dealing with distribution for electric lighting 
purposes we do not have to contend with such large 
differences of potential at different pointe of the 
system, and the difficulties are not at all comparable 
with those encountered in street car work. A three- 
wire system with the middle earthed, and concentric 
wiring on each side with the sheathings connected to 
the middle wire, is an ideally safe and reliable sys- 
tem of distribution. In a well-balanced three-wire 
system the fall of volts along the middle wire is 
negligible, and there is therefore no danger of elec- 
trolysis. No disturbance to telephones could take 
place. Stray currents passing between faults in the 
conductors would be impossible. The- positive and 
negative conductors being each surrounded by an 
earthed sheathing, no current can escape from them. 
Leaks in concentric cables will not endure. The 
distance between the inner conductor and its sheath- 
ing being only the thickness of the insulation, a 
fault develops at once into a short-circuit which is 
internal to the sheathing of the cable, and the fuse at 
once comes into operation. But it must be repeated 
that faults are much less liable to occur in concentric 
cables than in double wiring. The importance and 
safety of the self-testing properties of concentric wir- 
ing must be obvious. 


BOOK REVIEWS. 


ELECTRICAL ENGINEERING LEAFLETS. By PRO- 
FESSOR E. J. Houston, PH. D., and PROFESSOR 
A. E. KENNELLY, F. R. A. S. Three volumes: 
Elementary Grade, Intermediate Grade and Ad- 
vanced Grade. Each 280 pages, 8vo., at $2.00. 
New York: The Electrical Engineer. 


The preface indicates the scope of these works so 
well that we quote it in full: 


The Electrical Engineering Leafirts have been pre- 
pared for the purpose of presenting, concisely but 
accurately, some of the fundamental principles of 
electrical science as employed in engineering prac- 
tice. They have been arranged under three grades: 
namely, the Elementary, the Intermediate, and the 
Advanced. 

The Elementary Grade is intended for those elec- 
trical artisans, linemen, motormen, central station 
workmen, or electrical mechanics generally, who 
may not have advanced sufficiently far in their 
studies to warrant their undertaking the other grades. 
Here the mathematical treatment is limited to arith- 
metic, and the principles are illustrated by examples 
taken from actual practice. 

The Intermediate Grade is intended for students of 
electricity in high schools and colleges. In this 
grade a certain knowledge of the subjects of electricity 
and physics generally is assumed, and a fuller mathe- 
matical treatment is adopted. These leaflets, more- 
over, contain such information cencerning the science 
of electricity as should be acquired by those desiring 
general mental culture- 

The Advanced Grade is designed for students 
taking special courses in electrical engineering in 
colleges or universities. Here the treatment is more 
condensed and mathematical than in the other grades. 

Although the three grades have been especially 
prepared for the particular classes of students referred 
to, yet it is believed that they will all prove of value 
to the general reading public, as offering a ready 
means for acquiring that knowledge which the 
present extended use and rapidly increasing com- 
mercial employment of electricity necessitates. 


These leaflets were originally issued by numbers 
from the press of the Electrical Engineer, and in that 
form proved so popular among electrical students as 
to cause them to be put in more permanent form in 
binding. The language is simp e and direct and well 
adapted to the wants of the several grades of students 
for which they are intended. The reputation of the 
authors is such as to inspire confidence that the state- 
ments are rigidly accurate, and in most cases we find 
them so. 

One or two minor lapses are, however, noticed. 
One of these will be found on pages 58 and 59 of the 


Intermediate Grade, where the Municipal“ series 
system is wrongly described and wrongly illustrated 
in diagram. As given, it is a simple straight 
series arrangement, whereas the Municipal ’’ series 
was a multiple series arrangement. 

The most serious defect of this otherwise admirable 


treatise is the incorporation of many technical terms 


originated by the authors themselves and not in gen- 
eral use. Without attempting at this time to discuss 
the value of this new coinage, we think there can be 
no question as to the impropriety of the attempt to 
force these unused terms upon the readers or students 
of the books. 


MODERN EXAMINATIONS OF STEAM ENGINEERING, 
OR PRACTICAL THEORY EXPLAINED AND 
ILLUSTRATED. By W. H. WAKEMAN. Cloth, 
8vo. 272 pages. Bri „Conn.: American 
Industrial Publishing Company. 

The long-continued and well-directed efforts of the 
author for the elevation of the position of the 
practical engineer will certainly meet with subetan- 
tial reward when the scope and character of this 
work become fully known. While the book is 
essentially a manual intended ‘‘ to give information 
to those engineers who wish to qualify themselves to 
pass examinations and take out licenses to run 
stationary engines in those localities where such 
examinations are required,’’ it is valuable asa text 
book for all those wishing to become better 
informed about the construction, operation and care 
of steam engines. There is almost an entire absence 
of abstruse mathematical data, the treatment of 
all subjects being plain and practical, so as to be 
readily understood. 

This little volume will very materially assist any 
energetic fireman or engineer who desires to become 
more proficient in his work, as well as to become 
more valuable to his employer, to gain an accurate 
and comprehensive knowledge of the practical theory 
of the steam engine and its accessories. 


SOCIETY NEWS. 


American Institute of Electrical Engineers. 

By direction of the Committee on Papers, Meetings 
and Editing, the meeting of the American Institute 
of Electrical Engineers acheduled for December 18 
will be omitted. Due notice will be given as usual 
of the January meeting. Members are requested to 
notify the secretary at once of any recent change in 
address, as a new catalogue is in preparation to be 
printed in the December issue and also incorporated 
in the bound volume of 1895. 


The Chicago Electrical Association. 

The first meeting of the Chicago Electrical Asso- 
ciation, held on the 6th inst., was well attended. 
The meeting was devoted to a discussion of the out- 
look for junior electrical societies, or societies com- 
posed wholly of young men who are anxious to 
exchange information on electrical topics. The paper 
of the meeting was entitled Our Electrical Associa- 
tion,” read by Albert Scheible, manager for George 
Cutter, Chicago. 

The topics and leaders for subsequent meetings are 
as follows: 

December 0— What Next in Electric Railway 
Work?“ J. B. Cravath, Electrical Editor Street 
Railway Revie. 

January 3— The Protection of an Invention.” 
W. Clyde Jones, with Barton & Brown, Patent 
attorneys. 

January 17—‘‘ Armature Windings for Multipolar 
Generators.“ F. A. Muschenheim, designer for 
Western Electric Company. | 

February 6— Lightning Arresters.” W. R. 
Garton, manager Electric Railway Department, Cen- 
tral Electric Company. 

February 20— The Outlook for Electrochem- 
istry. Bertrand S. Summers, chemist Western 
Electric Company. 


GENERAL NEWS. 


What is Going On in the Electrical World. 


Dardanelle, Ark.—An clectric light plant is soon to 
5 added to the improvements now under way in this 

wn. 

Bluefield, W. Va.—Contracts are being let for the con- 
coe of an electric railway between Bluefield and 

raham. 


Salem, 0.—The Salem Electric Light & Power Com- 
pany and the Salem Electric Railway Company have been 
consolidated. 


Rome, Ga.—The Rome electric light plant has been 
sold for non-payment of taxes, and was bid in by Capt. 
N. H. Bass for $3,000 


Caseville, Mioh.—The Caseville Electric Lighting 
Company has been organized to put ina plant to furnish 
publicand private lighting in this town. 


Sharon Hill, Pa.—The council has passed to a third 
reading an ordinance relating to the issuing of a contract 
for lighting the village with electricity. S 


Utica, N. Y.—The common council has appointed'a 
special committee to inquire into the feasibility of the 
city’s owning and operating an electric light plant. 


san Bernardino, Cal.— The Santa Fe Railroad Com- 
pany is planning to have the street car line connecting 
with its depot run by electricity instead of horse power. 


Bath, N. Y.—The management of the Bath & Ham- 
mondsport Railway Company are reported to be con- 
seen the advisability of substituting electricity for 
steam. 


Hampton, Va.—A survey is being made for a new 
electric railroad from Hampton to Buckroe, on Chesa- 
pane on ke where it is proposed to put up a large sum- 
mer hotel. 


Pensacola, Fla.—An ordinance granting Sterritt Tate 
and his assigns a franchise for an electi. street rail- 
way in this city has been referred by the council to the 
city attorney. 


Bowdle, 8. D.— A company, composed of Clark Hudson, 
W. W. Brantand the Bowdle Milling Company, has been 
formed for the purpose of putting in a system of electric 
lights in this city. 


Greenville, N. C.—The proposition of the Greenville 
Lumber Company to put in an electric light-plant if 
the town would rent light for the streets has been ac- 
cepted by the town council. 


Nacogdoches, Tex.—R. C. Shindler, the founder of the 
electric light plant which has just been put in opera- 
tion here, was honored by a musical serenade on the 
night of the opening. 


_ Holyoke, Mass.—The Connecticut River Manufactur- 
ing Company has ordered an electric plant for 500 lights, 
arc and incandescent, from the Westinghouse m- 
pany's Boston branch. 


St. Johnsbury, Vt.—F. C. Kennedy and J.S. Pierson, 
of Burlington, have been visiting St. Johnsbury in the 
interest of the proposed electric street railroad and found 
the people enthusiastic in its favor. 


Portland, Ore.— As soon as the city council grants the 
Portland Traction Company the necessary permission to 
change the power used in operating its cable road, the 
work of electrifying the line will be commenced. 


Canton, 0.—The county commissioners are consider- 
ing the advisability of putting in an electric light plant 
at the workhouse, for the purpose of furnishing that in- 
stitution, the court house and the county jail with light. 


Ladonia, Tex.—A stock company, capitalized at $10,- 
000, has been organized here to put in an electric light 
system. The stockholders are T. V. Richards, J. W. 
Nail, D. E. Wagoner and J. A. Jackson, all of Ladonia. 


Port Jervis, N. Y.—The board of trustees have set 
January 6 fora hearing relative to the application of 
the Port Jervis Electric Street Railway Company fora 
franchise to run electric cars in certain streets of this 
village. 

Whitestone, L. I., N. T. — Water Commissioner Joyce 
has a scheme to put in and operate an electric lighting 
plant in connection with the local water works which 
will probably be adopted. The present gas lighting con- 
tract expires December 31. 


Princeton, Ind.— The Princeton Interurban Electric 
Railway Company, composed of St. Louis, Chicago, 
Louisville and local capitalists, propose to establish an 
electrical street railway system in this city, and have 
applied to the council for a twenty-year franchise. 


Leadville, Co).—The Citizens’ and the Leadville 
electric light companies have consolidated, and there 
is now but one electric light company in this city. The 
stock of the new company, $150,000, has been divided 
equally between the holders of the old companies. 


Newark, N. J.—The People’s Electric Light and 
Power Company of Newark, which recently secured 
control of the Newark Electric Light and Power Com- 
pany has acquired a controlling interest in the Essex 
County Electric Lightand Power Company of Orange. 


Elizabeth, N. J.—The Mutual Investment Company 
is the name of a concern recently organized here for the 
purpose of placing clectric light plants, railways, ete., 
in Mexico and Central America. John W. Rehill, 
William F. Stryker and James P. Powers are the pro- 
moters. 
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Kingston, N. Y.—The Colonial Electric Street Rail- 


way, which has been in the hands of receivers, has been 
sold at judicial sale by the referee, John F. Cloonan, for 
$70,000 to Charles Stewart Davidson, of New York City, 
who represented a committee of the first-mortgage bond- 
holders. 


Bennington, Vt.— The Bennington and Woodford 
Electric Railway Company has decided to expend $20,000 


in extending the line from Camp Comfort in Woodford.. 


to the forks” of the Roaring Branch in Glastenbury, 


four miles and a half, and in fitting buildings for asum- _ 


mer resort. 


Alameda, Cal.—The Alameda city electric light plant 
ia to be increased by the first of the new year by the ad- 
dition of a 350 horse-power engine and three boilers and 
dynamos sufficient to give 3,500 additional incandescent 
lights besides the 1,200 now in use. A few more arc 
lights will also be added. 


New Castle, Col.— The town board recently passed a 
resolution declaring the need of an electric light plant. 
Samuel Wraith is chairman of the committee to secure 
intormation as to cost. A thousand lights will be used. 
In the event of satisfuctory bids not being offered the 
town will put in its own plant. 


Greensburg, Pa.—A new electric car line is projected 
here by Hugh Keogh, a contractor of Lancaster ; 
Samuel A. Miller and Edward Saxman, of Latrobe, 
and some Pittsburg capitalists. It will be run from 


Derry to Latrobe, touching Youngstown, Whitney, Lip- 


pincott furnaces and St. Xavier Academy. 


Sunderland, Mass.—The Worcester Construction Com- 

ny has given an estimate of $75,000 as the cost of build- 
ing an electric road from Mill Valley to Sunderland. A 
meeting of those interested in the proposed road has been 
held, at whicha committee, consisting of H. M. McCloud, 
W. D. Cowles, and H. L. Ufford, was elected to solicit 
subscriptions. 


Sherman, Tex.—It is stated that a prominent syndi- 
cate in Ohio is making investigations as to the feasi- 
bility of building an electric line between Sherman and 
Denison, and it is known the right of way can be easily 
secured. The population of the two cities and a quarter 
of a mile of territory each way from said proposed line 
will approximate 35,000. 


St. Paul, Minn.—The committee on transportation of 
the Chamber of Commerce has been directed by that 
body to inquire into the desirability and practicability 
of a rapid transit electric line between St. Paul and 
Minneapolis that shall make few stops, and shall run 
from the center of one city to the center of the other in 
not more than thirty minutes. 


Ipswich, Mass.—There is a good prospect of un elec- 
tric road being built before many months that will con- 
nect Ipswich with Gloncesterand Beverly by the way of 
Essex. A hearing before the citizens of Ipswich on the 
petition of the Gloucester, Essex & Beverly Street Rail- 
way Company to lay tracks from Essex to the center of 
Ipswich will be held in the town hall December 27. 


Omaha, Neb.—During the past year there have been 
no fires here traced to electric wires, and in the opinion 
of the councilmen and others who have taken an interest 
in the matter a great deal of credit should be given to 
the present city electrician, Mr. Schurig, who has in- 
sisted that all new work put in shall comply strictly 
with the law and has caused a great deal of defective 
wiring to be removed. 


Edgartown, Mass.—The Martha's Vineyard Street 
Railway Company, recently incorporated, will petition 
the next Legislature for authority to build and operate 
an electric road uniting Edgartown, Cottage City and 
Tisbury. The promoters of the company are John R. 
Graham, John A. Dugann, Fred H. Smith, Josiah 
Quincy, Fred Nichols, William A. Gallivan, John F. 
Merrill and others. 


Washington, D. C.—One of the stockholders of the 
new Columbia and Maryland Railway expresses the 
belief that this line is the American pioneer of elec- 
tric trunk-line railroads. It is the nucleus of a great 
system which will connect New York and New Or- 
leans.” The primary purpose of the company named is 
to build an electric road from Baltimore to Washington. 
Thomas M. Lanahan, of Baltimore, is president. 


Hackettstown, N.J.—Surveys are being made for the 
route of a proposed new trolley line to connect Valley, 
on the Lehigh Valley Railroad, with Lake Hopatcong. 
This road will be built by the Lehigh Valley Railroad 
as a competitor of the New Jersey Central’s branch, 
which connects withthe main line at High Bridge. The 
road will be about twenty-five miles long, and will run 
through Washington and Hackettstown. The right of 
way for nearly the whole course has been secured. 


‘Lowell, Mioh.—The common council has appointed a 
committee to ascertain the probable cost of the construe- 
tion and equipment of an electric plant for light and 
power. The committee, it is thought, will report it less 
than $23,000, which is within the bonding power of the 
city.—The Lowell Water & Light Company have nearly 
completed their transmission plant and will soon be able 
to furnish electric light and power for Grand Rapids. 


Anderson, Ind.—The bids for the construction of the 
Gas Belt Electric Railway were opened on the 8th inst. 
It is specified that work on the road must begin the first 
of the year. The route, when completed, will include 
Indianapolis, Anderson, Muncie, Marion, Elwood, Alex- 
ander and other gas belt cities. The equipment will be 
adapted to freight and express traffic. Congressman 
oe of Anderson, is one of the chief promoters of the 
road. , 
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His friends 
say he didn't care to carry the war into Africa. 


South Bend, Ind.—The court has approved the sale of 
the South Bend & Mishawaka electric railroad to George 
E. Clifford, president of the Wachusett National Bank, 
of Fitchburg, Mass. The road includes the electric rail- 
road system of South Bend and the four-mile road run- 
ning up to Mishawaka on both sides of the St. Joseph 
river. The price paid was $50,000. Mr. Clifford intends 
to add materially to the equipment of the road and im- 
prove it in every respect. 


Jersey City, N. J.—The People’s Electric Light and 
Power Company of Newark-has been awarded the 
contract for the electrical portion -of the city lighting. 
The bid of the company was $90 per annum for each of 
the 340 are lights.—The street railway system of the 
Consolidated Traction Company is about completed. 
The road from Jersey City to Bloomfield on the north, 
Elizabeth on the south and the Oranges on the west, 
measures about 175 miles in all. 


Tacoma, Wash.—H. L. Thomas, of Seattle, intends to 
apply at once to the council for a franchise for a 
double-track broad gauge electric railroad across the 
bridge and to the city limits towards Seattle. Applica- 
tien has been made for a similar franchise in Seattle. 
Mr. Thomas said that & strong company was being 
organized to build a double-track electric road between 
Tacomaand Seattle. The line will be called the Seattle, 
Tacoma & Portland Electric Railway, the company de- 
siring to ultimately complete it to Portland. a 


Taunton, Mass.—The Fall River and Taunton Street 
Railway Company has petitioned for an amendment to 
its charter which will extend its rights as a corporation 
to July 1, 1900, and which will permit it to build and 

-gperate a street railway between New Bedford, Free- 

town, Acushnet, Berkley and Taunton. Wm. M. But- 

ler is president of the company, and among the railway 

men interested are Abbott P. Smith, Charles E. Cook 

1 E. P. Shaw of Boston, and Major Pond of New 
aven. 


Kansas City, Mo.—The plant, property and good will 
of the Franklin Electric Company of this city has been 
sold to Hodge, Walsh & Loring, who will conduct the 
business at the old stand. R. W. Hodge, the head of 
the firm, is the son of R. H. Hodge, president of a bank 
at Brunswick, Mo., and is himself a graduate of the elec- 
trical engineering department of the University of Mis- 
souri; J. E. Walsh has been connected with W. T. 
Osborne in practical electrical work; and H. L. Loring 
has had charge of tho Franklin Company's construction 
work for four years. 


Philadelphia.— Proposals for furnishing electric lights 
for the city next year will be received until December 
23, on which day the bids will be opened. There are 
at present 6.228 electric lights paid for by the city, 
eighty-three furnished for street lighting free by the 
companies and fifty paid for by the Girard estate. In 
the estimates furnished the Finance Committee a 
short time ago there was an item of 350,00) for new 
lights for next year. It has been intimated that this will 
not be allowed, and that the regular appropriation for 
lighting the city will be cut down. 


Orange, N. J.—A story is current here that Thomas 
Nevims, a railroad contractor of this town, has purchased 
Killeen Castle, in County Meath, Ireland. and has se- 
c :red a contract to build trolley lines in that part of the 
county in which his newly acquired property lies. In 
consideration of the franchise granted to him Mr. Nevins 
agreed to carry people free for a year, and to give a bond 
of $100,000 that he would faithfully carry out his con- 
tract. It may be proper to add that the offer was made 
and accepted at a banquet at which Mr. Nevins and 
members of the town corporation were guests. 


Chicago.—Richard E. Sherman, an electrician of this 
city. has invented and patented a new underground 
trolley system which, he asserts, will soon be in operation 
on one of Mr. Yerkes’s roads. He says Mr. Yerkes has 
examined the working model and pronounced it the 
most practical he has seen in his experience, and has 
promised to give it a trial.—Referring to the best meth- 
ods of rapid transit, the statement is made that during 
the terrific storm of November 25 in this city, the Metro- 
politan Elevated Railway, which is operated by elec- 
tricity, experienced practically no delays, while all the 
other roads were blocked for hours. 


New York.—The White Locomotive Works intends to 
ereet a large plant near this city for the manufacture of 
a new freight locomotive, the invention of Walter W. 
Scott, of Buffalo, which can be adapted for electrical 
driving power. Tests of the new machine are said to 
have shown that it effects a saving of 25 per cent. in 
fueland can haul 25 per cent more freight than the ordi- 
nary locomotive.—The Manhattan Athletic Club has 
purchased its club house for a sum stated to be $590,000. 
The building is to be immediately supplied with a new 
electric light plant.—The Edison Electric Mluminating 
Company of New York reports for November: Gross 
earnings, $179,599 ; increase, $6,755. Net earnings, $90,- 
755: decrease, $1,739. From January 1 to November 30: 
Gross earnings, $1,658,976; increase, $165,691. Net 
earnings, $799,189 ; increase, 882. 746. 


Boston, Mass.—The Brookline Street Railway Com- 
pany is to be entirely equipped by the Electric Storage 
Battery Company of Philadelphia. The cars will be 
22 feet long and will, it is said, be the most beautiful 
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ppon any street railway in America. It is proposed to 
électrically run, light and heat them by storage batter- 
ies. The agreement stipulates that the Storage Battery 
Company shall operate the road by means of its storage 
battery system for at least six months to the satisfaction 
of the-ewaeds of the road, and the storage battery people 
are so confident of the success of their system, which is 
the same as that now in use upon the Madison and 
Fourth avenue line in New York, that they will put ap 
a forfeit large enough to cover all costs of the equipment 
should it prove a failure. 


_Cinoinnati, 0.—Mr. Fred Pentlarge, who was ap- 
pointed a committee by the Board of Transportation to 
make investigations relative to underground conduits 
for electric railways, reports that he has been assured 
by F. Harschitz; M. E., of Vienna and Budapest that he 
will come to Cincinnati, if his expenses are guaranteed. 
and undertake the building of an underground conduit 
electric road that can be operated successfully. Mr. 
Harschitz bui It the underground conduit road at Buda- 
pest which has beep in operation since 1892. The repurt 
of Mr. Peutlarge was strongly in favor of the under- 
ground conduit system for street railways in this city. 
and it was approved by the Board of Transportation, 
who earnestly. commended it to the consideration of the 
street railroad companies, the Board of Administration 
and the public. ss 


TELEPHONE AND TELEGRAPH. 


More Suits by the Bell Company. 


The Western Electric Company has brought suit j 
the United States Circuit Court at Sacramento, 
against the Capital Telephone and Telegruph Company 
of that. city for alleged-infringement of Leroy B. Fir- 
man's patent No. 252,576, dated January 17, 1582, on 
multiplé switchboards, and on the Watson telephone 
switch patent No. 270,622, of January 9, 1883. 

The instruments, 700 in number, used. in the ex- 
change of the Capital Company were manufactured and 
sold by the Columbia Telephone Manufacturing Com- 
pany, 136 Front street, New York. — 

The Capital Company, through its attorney, L. T. Hat- 
field, has filed answer to the bills of complaint in the 
suits. The answer is a denial of all the specifications in 
the complaint. 


Telephone Conversation as Evidence. 


O. A. Cole, an electrician of Stevens Point, Wis., has 
been subp@naed as a witness in the famous Stillwell 
murder case soon to be tried at Bowling Green, Pike 
County, Mo. When tbe murder occurred at Hannibal 
Mo., December 29, 1888, Cole was connected witb the 
telephone exchange in that city. On the Sunday before 
the murder Cole was at the switchboard and overheard 
a conversation between the suspects of the crime, which 
he leisurely jotted down, thinking probably it woald 
some day be needed, This testimony has never been 

iven to the public and will prove an important factor 
in the solution of the mystery. 


Activity in Western Pennsylvania. 


The Courier,” Connellsville, Pa., states that a com- 
prehensive independent telephone system is in course of 
construction in the southwestern section of that State. 
Fhe Somerfield Telephone Company, of which Dr. 
T. J. Jacobs of Somerfield is the leading spirit. is eom- 
pleting a line from Somerfield eastward to the Maryland 
line. At this point connection will be made with a line 
now in contemplation from Grantsville and Accident, in 
Preston County, W. Va. A line is now in operation be- 
tween Grantsville and Oakland, the county seat of Pres- 
ton County. 

From Somerfield westward, the Somerfield company’s 
line extends to the West Virginia line. Stations will be 
established at Addison, Somerfield, Jockey Hollow, and 
Markleysburg. Pa. At the West Virginia line. connec- 
tion will be made with the Kingwood & Brandonville 
Telephone Company's line. The Kingwood line will 
furnish connection with Brandonville, Glade Farms. 
Kingwood, and thence with Tunnelton, Terra Alta, W. 
Va., and Oakland, Md. When the line between Grants 
ville and the Somerfield company’s lines is built, which 
will probably be in the spring, the circuit will be com- 
plete. It will include the principal towns in southern 
Somerset and Fayette Counties, Pa., Preston County. W. 
Va., and Garrett County, Md. 

The Connellsville coke region will eventually be con- 
nected with this circuit. There is now a line from 
Uniontown to Farmington. This line will probably be 
extended to Brandonville. If it is not, the Somerfield 
company will extend their line to Farmington in the 
spring. This will give them a connection with the coke 
region circuit and with Pittsburg, also with the new line 
just completed to Morgantownand Fairmount, W. Va. 


The Pacific Cable. 


The Pacific Cable Company has been incorporated at 
Albany, N. Y., with a capital of $100,000. The directors 
are Edmund L. Baylies, H. L. Leroy, C. D. Wetmore, 
G. A. Mills, Montelair, N. J.; J. M. Robertson and W. H. 
F. Hughes, of New York, and F. H. Allen, Pelham 
Manor, N. Y. 

Mr. Edmund L. Baylies, has stated that the company 
would eventually increase its capital stock to $8,500,000 
or $10,000,000, and that it intended to proceed with the 
laying of the cable as soon as the preliminary arrange- 
ments had been concluded. The plan contemplates 4 
cable from San Francisco to Hawaii, and thence to Japan 
and other points on the coast of Asia, with a branch w 
Australia. The business between New York and San 
Francisco will be done over leased wires. Steps have 
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been taken to secure the concessions necessary for land - la. capital stock, $1,000. The incorporators are G. R. require various epeede in either direction. Attention is 


ing the cable in Hawaii and Japan. Neff, president; W. H. Thero, vice-president, and C. L. called to the method of mounting this motor for general 
: „„ : Sey Paisley, secretary and treasurer. work. The front of the motor is supported on a cast iron 
Senator Mitchell, of Oregon, has introduced a bill in A. M. Temple, R. J. Pratt, David Caulkins, J. N. stand rigidly fastened to the bed-plate of the machine or 


the Senate which asks for an appropriation, not to ex- Davis and athers of Kansas City, Mo., have incorporated other foundation, witl i 
ceed $50,000, to be used for the purpose of constructing the Kansas City Telephone Peai with 9 capital upper part sa 2 e NTAS A 5 aoe: 3 
a military and commercial telegraphic line along the stock of $200,000, to manufacture telephone instruments. 8. = NED doe 
Pacific coast between Yaquina, on Yaquina Bay, and ete i l | motor case, forming a pivot for the motor to swing on. 
Port Orford, to connect with Newport, on Yaquina Bay ; eee: * i The rear part of the motor is supported on springs at each 
Alsea Bay; Florence, on Sinslaw Bay; Gardiner, on the „ 75 : ¢ À 17% Side, with springs above, held in compression by bolts 
Umpqua river; Empire City and Mansfield, on Coos Bay The Card” Multipolar Series Reversible Mill through the pedestals which support them and which are 
in the State of Oregon. l Motor. also fastened to the bed-plate. The object of this arrange- 
FF Willoughby & ne r 3 * ae „ 5 5 1 foun- ment is to provide a flexible support for the motor anda 
e 2. C. 8 r 5. ries, an cular or sw reli i i : 7 ; 
Cari & Cronk, Thomas W. Robinson, John J. Lillis, pa y swing bridges and traveling cushion for the gearing when heavy loads are thrown on 
Millard D. McNeil, Dr. E. M. Casey, Frederick Rora- 
paugh, Frank E. Beadle, A. P. Hyde Machinery Agency. 
Clark I.. Webb, F. H. Hendrickson, Charles W. Sher- 
wood and the New York, Ontario & Western Railroad are 
the parties comprising a co-operative company which has 
been organized at Oxford, N. Y., to construct a tele- 
phone system to connect the New York, Ontario & 
Western Railroad station, one mile east of the village, 
with a number of the stores and other business places in 
town. hari „ g 


The temporary injunction restraining the Wisconsin 
Telephone Company from erecting poles in the streets 
of Sheboygan has been continued, thus deciding a case 
that is of general interest all over the State of Wisconsin. 
The company is not restrained from operating its tele- 
phone line as it exists now, but is prohibited from erect- 
ing poles to extend its lines. l 


At the recent annual meeting of the stock holdérs and 
direetors of the North American Telegraph Company 
held at Minneapolis, Minn., the usual semi-annual divi- 
dend of three per cent. was declared, after which the 
old directors and officers were re-elected. The title of 
H. A. Tuttle was changed from that of. general superin- 
tendent to general manager. e eee 5 


Mrs. Sarah Lewis, of Sioux City, Ia., who brought 
suit against the Home Telephone Company of that city 
for $7.000 damages for injuries sustained by falling head 
first into a telephone pole hole, has agreed to a settle- 
ment upon the payment of $800. l 


The directors of the American Bell Telephone Com- 
pany have just declared a regular quarterly dividend of 
3 per cent. and 14 per cent. extra. This makes a total of 
15 per cent.-declared this year, 12 per cent. regular divi- 
le and 3 per cent. extra, 14 per cent. being declared. 

une 12. 7 


The directors of the Western Union Telegra h Com- | | — 66 ” | 
pany have declared a quarterly dividend of 1} per l Moard: CARD” MILL MOTOR. 
cent. 


William Blake of Cheboygan, Mich., will build a tele- 
phone line between that place and Petoskey, taking in 
the villages of Millet Lake, Topinabee, Indian Riverand 
possibly Wolverine. E 


The Buffalo News’’ says that the poor service of the 
Bell Company in that city is driving the patrons crazy.” 


During the fiscal year just ended there have been 31 
telephone and telegraph companies chartered in Ohio 
with an aggregate capital of $780,500. 


N. H. Egleston, Jr., has asked for the right to estab- 
lish a call and messenger service in Augusta, Ga. 


A new telephone system is being constructed in 
Dover, Del. 
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The Home Telephone Company of Jersey City, N. J., 
has applied to the street and water board for permission 
to lay conduits and erect pole lines. 
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Ry order of the court, the Independence Telephone 
Company's exchange and toll lines at Independence, 
Kan., will be sold at public sale, December 19. ; 
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W. W. Rider, formerly manager of the Mutual Dis- 
trict Telegraph Company, New York, has been ap- 
pointed manager of the Central Union Telephone Com- 
pany at Indianapolis, Ind. 


The board of police commissioners of Albany, N. Y., 
is considering the advisability of equipping the second 
police precinct of that city with a signal service. 


The United Telegraph, Telephone and Electric Com- 
pany expects to have its new exchange in Hyde Park, 
Chicago, in operation by January 15 next. 
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By the completion of 130 miles of line La Crosse, Wis., 
has been added to the exchanges of the Northwestern 
Telephone Company. 


E. J. Foote has leased the Luray & Sperryville Tele- 


phone TOPADI lines, connecting Luray and Sperry- Fra. 2.— CARD ’’ CONTROLLER. Fio. 3.— “ CARD” CONTROLLER. 
’ s l 
The toll lines of the new telephone at Wausau, Wis. cranes—in fact all places where a strong, simple and the motor or the direction of rotation is suddenly reversed. 
are to be extended tu Grand Rapids, Wis., via Marsh- serviceable machine is required, no power can be more In practice it has been found to work admirably, and, in 
field. adaptable than the electric motor. addition to saving the gears, gives the motor a noticeable 
55 The accompanying cuts, Figs. 1, 2 and 3, show The advantage in starting heavy loads at slow speed. Where 
New Companies Incorperated. Card” Series Reversible Multipolar Motor and Controller the conditions are such that the spring suspension is not 
The Simplex Telephone Company. of Cincinnati, O., manufactured by the Card Electric Company, Mansfield, advisable, brackets are provided on the motor for bolting 
bas increased its capital stock from $5,000 to $6,000. Ohio. to the bed-plate or foundation, rigidly. 
The Rochester Telephone Company, Rochester, Ind., Fig. 1 shows the motor completely enclosed and can be To satisfy the class of work for which this motor is de- 


has been incorporated with a capital stock of $10,000. used in places where the open type of motor would soon signed, nothing but the best material can be used with safety 
It will operate telephones in the counties of Fulton, be destroyed. This motor, in connection with the im- and the construction must be as thorough and complete 
A Wabash, Kosciusko, Pulaski, Starke, Cass and proved controller and current regulator, makes a very de- as it is possible, with modern machine tools, to make it. 
: : f sirable outfit for operating traveling cranes, turn bridges, Special pains have been taken in the design to provide 

The Farmington Telephone Company, F armington, hoists, bending rolls and other kinds of machinery which large bearings forthe armature shaft and other parts sub- 
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jected to strains and wear, and allow in every part a 
generous excess of metal for mechanical strength and as a 
factor of safety electrically. 

Fig. 2 shows the controller with the lever in a vertical 
position for current “ off" and the door open, exposing the 
mechanism for regulating the current. 

Fig. 3 shows the back removedrexposing the wiring and 
connections to contact fingers. ; 

The controller is strongly put together and finished with 
iron filter or japan as desired. The working parts have 
received the most careful attention. They are practically 
self-contained, and with the exception of the operating 
lever are fastened to a back made in one piece which can 
be removed from one case to another without disturbing 
any of the parts. 

Each controller is provided with two revolving cylinders, 
geared together and operated by the lever at the top, on 
which are fastened a series of contact rings. The one at 
the right is used exclusively for opening and closing the 
circuit and has 24 contacts. These contacts are so arranged 
with reference to the motor winding that arcing is impossi- 
ble. A separation of 1-16” between rings and contact arms 
will open the circuit without carrying current acrors. The 
cylintler at the left carries the reversing rings and others” 
for regulating the flow of current through the motor. Of 
these there are 10, and the resistance between them is so 
proportioned that no spark follows when a change is 
made, no matter how slowly the lever is moved. Near the 
bottom of the controller area series of binding-blocks for 
making connection to the motor, current regulatar and the 
line. These binding-blocks are plainly marked with letters 
and figures and correspond with others on the motor and 
regulator. With each controller is sent a diagram of the 
wiring. The cylinders for starting and regulating the cur- 
rent are compact and strong, with ample insulating resist- 
ance for use on any circuit up to and including 500 volts, 
and has sufficient metal in the contacts to carry a large ex- 
cess of current without heating. 

A complete installation of the above-described apparatus 
driving bending rolls will be illustrated in one of the suc- 
ceeding issues of ELECTRICITY. 


To Take Care of Growing Business. 


At the annual meeting of the board of directors of the 
Phenix Carbon Manufacturing Company of St. Louis, Mo., 
held on the 10th inst., it was unanimously decided, in view 
of the constantly increasing demand for Phanix products, 
that the capital stock of the company be increased from 
$100,000 to $250,000. The increase of capitalization will be 
paid in at once and used for extension and enlargement of 
the present plant and to give better facilities for the grow- 
ing business. 


MOONLIGHT SCHEDULE FOR THE UNITED 
STATES, 


(Issued by the Washington Carbon Company.) 
DECEMBER, 1895. 


DATE LIGHT DATE. EXTING. 
1 4.10 A. M 1 6.00 A. M. 
2 No light 5 No light. 
8 4 iè 
4 5.00 P. M 4 8.00 P. M 
5 5.00 5 9.00 
6 5.000 6 10.10 
7 5.00 7 11.30 
8 5.00 9 12.40 A. M 
9 5.00 10 1.00 “ 
10 5.000 ! 11 1.50 “ 

11 5.00 | 12 3.00 
12 5.00 13 4.20 
13 5.00 14 5.30 
14 l 5.00 15 6.200 
15 5. 0 16 6.20 
16 5.00 i 17 6.20 
17 5.00 ‘ 18 | 6.20 
18 5.00 | 19 6.20 
19 5.00 20 6.20 
20 8.00 21 | 6.20 
21 9.10 2o 6.20 
22 10.10 23 i 6. 
28 11.00 24 6.20 
24 11.00 25 ' 6.20 
25 | e i 8 mee 

26 12.10 A.M 26 6.20 
27 1.10 “ 27 6.20 
28 2.10 ‘ 28 ' 6.20 
29 3.20 tt 29 N 6.20 16 
80 1.20 30 6.20 
31 No light. 31 No light. 

INCORPORATIONS. 


The Charleston Electric Railway and Power Company, 
Charleston, W. Va.—to own, operate, ete., lines of street 
railway, plants, ete.. supply water, electricity, gas and 
other illuminating substances, motive power, etz. Capital 
stock, minimum, $500,000 maximum. Promoters: 
Neil Robinson, F. L. Buttrick, D. W. Patterson, F. H. 
Markell, Charleston. 


The Ohio Light, Heat & Power Company, Van Wert, 
Ohio—to manufacture and vend gas and electrical cur- 
rent for light, heat and power. Capital stock, 810,000. 
Promoters: C. L. Marble, Jno. E. Marble, Geo. Hayler, 
Jr., O. D. Swartout, Jno. B. Stevenson, Jr. 


The Mutual Union Investment Company, Elizabeth, N. J. 
—to manufacture and supply electric light and power for 
all purposes, ete. Capita! stock, $100,000. Promoters: 
Wm. S Stryker, Jno. W. Rehill, Somerville, N. J.; Jas. P. 
Powers, Elizabeth. 


ELECTRICITY. 


The following companies were recently chartered at 
Harrisburg, Pa.: The Ashley Light, Heat and Power 
Company, of Luzerne county, capital stock $50,000; the 
Sugar Notch Light, Heat and Power Company, of Luzerne 
county, capital stock $20,000; the Warrior Run Light, Heat 
and Power Company, of Luzerne county, capital stock 
$10,000; the Citizens’ Avoca Light and Power Compan” , of 
Luzerne county, capital stock, $20,000. The incorporators 
in each of these four companies were the same, viz.. Geo. 
McDonald and Geo. W. Milnes, Scranton, Pa.; John S. Me- 
Croarty, Wilkes-Barre, Pa N 


The Boynton Bicycle and Traction Company of France 
(incorporated in W. Va.), New York, N. Y.--to acquire 
letters patent for appliances, devices. ete., for generating 
light, heat and power, ete., by electricity, steam, etc.; con- 
structing railways in France. Capital stock, $10,000 
minimum, $5,000,000 maximum. Promoters: Jose F. 
de Navarro, Thos. E. Sotolongo, Mariano de Cossio, Geo. R. 
Cullingworth, New York City. 


The Boynton Bicycle Traction Company of Spain (incor 
porated in W. Va.), New York, N. Y.—to acquire letters 
patent, etc., for appliances, devices ete., for generating 
light, heat and power by electricity, steam, ete.; construct 
railways, etc. Capital stock, $10,0C0 minimum, $5,000,000 
maximum. Promoters: Jose F. de Navarro. Thos. E. 
Sotolongo, Mariano de Cossio, Geo. R. Cullingworth, 
New York City. 


The Charleston Traction, Light & Power Company, 


Charleston, W. Va.—to purchase, own, ete., lines of street 
‘railway, waterworks, furnishing, selling water, electri- 


city, ete. Capital stock, $500 minimum, $500,000 maximum. 
Promoters: W. A. MacCorkle, Malealm Jackson, M. M. 
Williams, A. W. Watrous, Charleston, W. Va. 


The Atlanta, Knoxville & Northern Railroad Con- 
struction Company (incorporated at Albany, N. Y.)—to 
purchase, sell and otherwise deal in railroads and railroad 
equipment in the city of New York and in the States of 
Georgia, Tennessee and North Carolina. Capital stock, 
$92,500. Directors: Charles E. Kimball, of Summit, N. J.; 
MANIE F. McLanahan and George D. Mumford, of New 

ork City. l 


The Port Jervis Electric Street Railway Company, Port 
Jervis, N. Y.—to build and operate an electric street rail- 
wav seven miles in length. Capital stock, $70,000. Directors: 
Tate Pence, George N. WeKibben, New York; S. D. Lake, 
A. G. Haines. George Elston, J. E. Wickham, J. S. March, 
II. J. Cox and Theodore Shay. 


The Brooklyn Bridge, Prospect Park & Eastern Rail- 
road Company—to build a street railroad in Brooklyn and 
Flatlands, N. Y., 45 miles in length. Capital stock, $500,000. 
Directors: Anthony N. Brady, Albany, N. Y.; Fred. 8. 
Flower, Edward Browne, Ira A. Place, William J. K. 
Kenny, Charles H. Werner, George M. Curtis, Jr, Walter 
H. Turner, New York, and John R. Pettit, of Brooklyn. 


The Smethport & Olean Railroad Company—to build a 
railway line 18 miles long, from Smethport, Pa., to a point 
on the New York line in Eldred township, McKean County. 
Capital stock, $100,000. Directora: George J. Wolf, 
president; A. G. McComb, James George, H. A. 
S. II. Sinith and M. G. Raub, all of Bradford, Pa. 


The American Machine Company, Cleveland, 0.—to manu- 
factnre electrical machines, machinery supplies, power and 
hand motors, ete. Capital stock, $100,000. Incorporators: 
Frank Mock, Theodore Bucker, M, D. Williams and others. 


The Live Wire Cutout Company, Jersey City, N. J.—to 
manufacture appliances for street railway and electric light 

urposes. Capital stock, $250,000. William Kennon Jewett, 

ew York City: Henry K. Wight, Springfield, Mass.; 
Robert M. Dixon, East Orange, N. J. 


The Erwin Manufacturing Company, Greenbush, N. Y.— 
to dealin mechanical and electrical supplies. Capital stock, 
: 5,000. Directors: John Erwin, W. W. Grey and R. J. 
Pratt. l 


The People's Electric Light. Heat and Power Company, 
Avoca, Pa.—to supply light, heat and power by means of 
electricity. Capital stock, $18,000 Promoters: Patrick 
F. Joyce, Pittston, Pa.; C. F. Bohan, Pittston, Pa.; J.T. 
Lenohan, Wilkes-Barre. i 


The Pittston People’s Electric Street Railroad, West 
Pittston, Pa.—to construct an electric street railway. Capital 
stock, $50.000. Promoters: Jas. Flynn, Jos. C. Reap, 
Michael J. Langan, Pittston. 


The Water, Light and Power Company, Herington, Kan. 
—to put in and operate a plant for electric lights and water- 
works in Herington. Capital stock, $30,000. Directors: 
J. S. Brundage, H. 8. J. Towner, T. M. Bixby, P. G. Dayton 
and R. A. Wilson. 


The McKee’s Rocks Electric Light Company, McKee’s 
Rocks, Pa.—to supply light, heat and power by means of 
electricity. Capital stock, $20,000. Promoters: David 
Shaw, Al. Young, Mckee’s Rocks, Pa.; Thos. S. Calhoon, 
Esplen, Pa. : 


The Sacramento Natural Gas Company, Stockton, Cal.—to 
bore for gas, oil and water and manufacture gas, oils, ice 
and electricity. Capital stock, $120,000. Promoters: Jerome 
Hass, Henry C. Keyes, Thos. Quayle, Jno. McCormick, 
Stockton, Cal. „ 


The Electric Railway Hill-Cable Company, San Fran- 
cisco, Cal.—to construct, repair cable and electric railways, 
purchase patent rights relating to railways. Capital stock, 
$1,000.000. Promoters: N. W. Griswold, Wm. H. Birch, 
Jno. L. Boone, San Francisco. 


The Brockville Electric Street Railway Company,Limited, 
Brockville, Can.—to build a street railway in Brockville. 
Capital stock, $200,000. Incorporators: W. H. Comstock, 
W. A. Gilmour, C. S. Cossitt, D. S. Booth, G. J. Mallory, 
©. K. Fraser and M. M. Brown, all of Brockville. 


The Lincoln Street Railway, Traction & Light Company, 
Limited—to build and operate an electric railway in 
St. Catharines, Can., and to sell and distribute electricity 
for light, heat and power. Incorporators: R. H. Hill and 
H. A. King, Toronto, and J. S. Campbell, Dr. L. S. Oille 
and George E. Patterson, of St. Catharines. 


The Toronto (Can.) Electrice Light Company has in- 
creased its capital stock from $500,000 to $700,000. 


The Syracuse Gas Company, Syracuse, N. Y.—to manu- 
facture and supply both gas and electricity for light, heat 
and power in Syracuse and the cities, towns and villages 
within the State of New York. Capital stock, $2,500,000. 
Directors: Robert C. Pruyn, of Albany; Stephen Peabody, 
Emerson McMillan, Henry Seligman and A. C. Humphreys, 
of New York City ; William L. Elkins, Jr., of Philadelphia; 
James J. Belden, John Denfee, Charles M. Warner, 
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William S. Andrews, Thomas Ryan, William B. K 
Hamilton 8. White, of Syracuse. ý mang 


The Akron Street Railway and Illuminsting Company, 
Akron, O.—to acquire and operate a street railroad, ming 
electric or other motive power. Capital stock, $1,500,000, 
Promoters: J. B. Clews, J. A. Long, E A. Seiberling, E. B. 
Gibson, Ira M. Miller. 


The Corry Street Railway Company, Corry, Pa.—to build 
an electric street railway. Capital stock, $25,000. Promo 
ters: G. W. Sill, Chas. B. Ayers, 8, J. Franklin, Warren, Pa. 


The Port Chester Electric Railway Company—to com 
struct a street surface road about ten, miles in length in the 
village of Port Chester, N. Y. Capitsl stock. $500.000. Di. 
rectors: Thomas S. Krutz, John E. ‘Bowles, Theodore L. 
Cuyler, Jr., Charles P. Bruch, George E. Boucheir, Alben 
E. k, David J. Pearsall, and Henry F. Hawkins, all of 
New York City. 


The Kimball Magneto-Electric Prospecting & De 
ment Com ny. San Francisco. Capital stock, $500.00. 
Directors: L. J. Kimball, A. P. Bacon, Frederick Hiller of 
San Francisco, and J. W. Guthrie and W. F. Jackson of 
Sacramento. 


The Elliott Magnetic Electric Company of Chicago has 
certified to an enlargement of object of incorporation. 


ELECTRICAL. PATENT RECORD. 


LETTERS PATENT IssUED DECEMBER 10, 1895. 


ELECTRIC RAILWAYS AND APPLIANCES. 


550,965. Electrical Conduit Railway. John D. Griffen, 
New York, N. Y. Filed Dec. 5, 1892. 

551,021. Electric Rail-Bond. William H. Wiggin, Worces 
ter Mass. Filed May 22, 1893. 

551,145. Switch for Underground Electric Railways. 
Alfred Rosenholz, San Francisco, Cal, assignor of one 
half to Samuel J. Clark and Harvey S. Wh, same 
place. Filed April 12, 1895. 

551,168. Trolley. vid Lippy, Ira E. Finfrock, George 
A Rinehart, and David R. Francis, Mansfeld, Ohio. 


Filed Sept. 24, 1895. 
551,169. Trolley. David Lippy, IraE. Finfrock, George A. 
rancis, Mansfield, Ohio. Filed 


Rinehart, and David R. 
Sept. 24, 1895. 

551,834. Electric Railway. Robert Lundell, Brooklyn, 
aasignor to the Johnson Subtrolley Company, New 
York, N. Y. Filed June 9, 18%. 


ELECTRIC LIGHTS AND APPLIANCES. 


550,956. Carbon-Holder for Are Lamps. Hugh J. Farley, 
e Pa. Filed Dec. 15, 1894. Renewed Oct. 


z : 
551,029. Electric-Arc Lamp. William J. Davy, London, 
England. Filed Apr. 19, 1895. 
551,016. Eleetric- Are Lamp. Frederic N. Pike, New York, 
Y., assignor to himself and Edward N. Dickerson, 
same place. Filed June 27, 1804. 
551,244. Jectric-Are anp Wm. P.Wiemann, Washington, 
„ assignor of one-third to H. P. Chambers, same place. 
Filed April 17, 1895. 
551,887. Electrode for Are Lamps. Thomas G. Portis, 
St. Louis, Mo. Filed May 14, 1895. 


DYNAMO ELECTRIC MACHINERY, ETC. 


551,083 Commutator Brush. Robert Hirsch and Herman 
Meminger, Milwaukee, Wis. Filed Jan. 28, 1998. 
551,053. Electric Controller. Sidney H. Short, Cleveland, 
Ohio. Filed Aug. 26, 1895. 

551,054. Electric Controller. Sidney H. Short, Cleveland, 
Ohio. Filed Aug. 27, 1895. 

551,263. Antisparkle Commutator Compound. John R 
Davis, New Iberia, La., assignor of one-half to Margaret 
M. Davia, same place. Filed Mar. 30, 1895. 


TELEPHONE AND TELEGRAPH APPARATUS. 


550,982. Harmonic Selective Signal for Party Telephone 
Lines. James A. Lighthipe, San Francisco, 
Filed June 24, 1895. 

551,056. Multiple-Switchboard System. Theodore Spencer, 
Cambridge, and Thomas C. Wales, Jr., Boston, assignor 
to the American Bell Telephone Company, Boston, 
Mass. Filed Mar. 18, 1895. 

551,060. Telephone-Circuit. John S. Stone, Boston, Mas. 
assignor to American Bell Telephone Company, same 
place. Filed July 8, 1895. 

551,192. p clea Tap Baay. Archibald D. MacDonald, 
Melbourne, Victoria. Filed Nov. 2, 1894. 

551,275. Telephone. Transmitter. John Goodman and 
1 M. Goodman, Louisville, Ky. Filed June l4, 

3 


551,347. Telephone-Receiver. Alfred C. Brown, London, 
England. Filed July 11, 1895. 


MISCELLANEOUS. 


550,959. Electric Clock. Benjamin Franklin. Chicago, Ill., 
assignor of three-fourths to David H. Fletcher, Geo 
H. Merriell. and Calvin R. Beach, same place; Mary A. 
Franklin administratrix of said Benjamin Franklin, 

eceased. Filed April 1, 1898. 

551,014. Electric Smelting-Furnace. Joseph A. Vincent, 
Philadelphia, Pa. Filed July 18, 1895. 

551,020. Electromagnet. Samuel T. Wellman, Upland, Pa. 
assignor of one-half to Charles H. Wellman, same 

lace. Filed April 18, 1894. 

551,632. Cleat for Electric Wiring. James R. Hemphill, 
Akron, Ohio. Filed Sept. 26, 1895. 

551,087. Mail-Colleetion System. Charles F. Monson, 
Baltimore, Md., assignor of one-half to J. W. Couch, 
Petersburg, Va. Filed Aug. 30, 1895. 

551,090. Signaling Apparatus. Bernice J. Noyes, Boston, 
Mass, assignor to George W. Gregory, same 
Filed Sept. 11. 1889. 

551,123. Successive Non-Interfering Signal-Box. William 
H. Kirnan, Brooklyn, assignor to The Gamewell Fire- 
Alarm Telegraph Company, New York,N. Y. Filed 

1890, E 

for Insulated Electric Wires. Raymond Š 

Filed Dec. 22, 1894. 


Aug. 18, 
Ke i Chi Til 
elsch, Chicago, III. 
551,170. Switch for Electric Plants. Austin H. Lucas 
Pittsburg, Pa. Filed Jan. 4, 1895. , 

551,203. Electric Switch. John E. Criggal, Springfield. 
Mass. Filed Jan. 15, 1895. 

551,230. Composition of Matter for Insulating iad a 
Rufus N. Pratt, Hartford, Conn., assignor to the Johns 
Pratt Company, same place. Filed Oct. 31, 188. 

551,284. Electric Sunshine-Annunciator. Leonard Hunt 
and Frederick W. Duenckel, St. Louis, Mo. Filed May 
20, 1895. 
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EDITORIAL NOTES. 


Isolated That the perfection of the design and 
Plant details of our large central stations has 
Design. not entirely engrossed the attention of 
our constructing and consulting engineers is evident 
to those of the profession who have given any atten- 
tion to the installation of isolated plants. The mag- 
nitude of many of our large central stations has, 
perhaps, appealed more strongly to most persons than 
has the smaller, though none the less interesting, 
private installations. The opportunities and possi- 
bilities for boldness of design and elaborateness of 
detail are quite as great in one class of installation as 
another, and have been carried out with equally sat- 
isfactory results in either case. 

While highest economy of operation has been the 
chief aim in the equipment of central stations, this 
desideratum has been subordinated to no demand in 
the designing of isolated plants. Safety and efficiency 
are factors of as essential importance in isolated as in 
central station work. In fact, modern practice, when 
applied to either class of work, embodies all that is 
best. 

In this issue of ELECTRICITY description is given 
of some notable isolated installations which will 
long stand as examples of the highest attainment in 
the art. 


x & K 
Some Bugbears The American Engincer und 
of Railroad Journal has found 


Electric Traction. that the electrical railroad 
man is not without sorrows, nor is he entirely unac- 
quainted with grief. His woes, our contemporary 
discovers, are chiefly of a mechanical kind, but they 
are none the less real on this account. Introductory 
to an enumeration of them, we are told the story of 
a king who once made the experiment of running a 
number of clocks in exact unison. He made such a 
failure of it that ‘‘no one has since had the courage 
to somuch as make the attempt until electricians 
started in to do practically the same thing by put- 
ting two motors upon a single car and hoping, 
though they knew that there was no ground for ex- 
pecting a realization of their hopes, that all would 
work well and satisfactorily.” 

Evidently expectations have not been realized for 
‘this, and the difficulty existing in the present use 
of gears for transmitting power from the armature 
shaft to the axle are the two great bugbears of electric 
traction.“ 

Our contemporary thinks the difficulties of sup- 
porting a motor on the car axle have not yet been 
overcome, although somewhat mitigated by the most 
recent designs in motor frames. The rapid wearing 
of car wheels is considered to be another apparently 
insuperable fault common only to electrically pro- 


pelled cars. These and other defeots which entail an 


ever increasing repair acoount are enumerated as 
falling exclusively to the lot of street railway men, 
for whom little comfort is offered inasmuch as it is 
difficult to see how a combination can be designed 
that will obviate all of the troubles that exist.“ 
Some encouragement, slight though it be, may be 
found in the conclusions of our steam road friend : 
That the problem will be so solved that all of the 
difficulties will be removed does not appear to be the 
promise of the immediate future, but that the evils 
complained of will be at least mitigated seems to be 
in the line of general development, and should be 
the natural result of the efforts that are being made. 

Those street railway men whose misfortune it is to 
have in their care inferior or antiquated apparatus 
would doubtless be able to augment the list of 
troubles enumerated by the Journal, as well as to 
subscribe to the correctness of the conclusions reached, 
but the manager of the modernly equipped electric 
railway will still incline to the belief that even a 
complete approximation of steam railroad practice 
will not eliminate all the ‘‘ bugbears’’ of the traction 
problem. 


& & ** 
The Our correspondent West 
Underground End,“ who criticises Capt. 


Trolley Problem. Brophy this week for making 
a somewhat careless statement as to the burial of all 
trolley wires in large erties, although expressing radi- 
cal views, has a thorough knowledge of all the various 
problems confronting practical railway men and can 
speak with authority. 

In mentioning the obstacles standing in the way of a 
successful underground system for Boston, he tells that 
in one day more than 100 motors have been disabled 
on the West End road by running through pools of 
water in the low-lying districts deep enough to sub- 
merge the motor, and that the drainage of these 
neighborhoods is impossible. This is a condition 
which the promoters of underground systems and 
railway men generally should thoroughly consider 
before making heavy investments in any given 
locality. The same conditions exist, in perhaps 
smaller degree, on the streets covered by the Belt 
Line in this city, which it is proposed to equip with 
a practical duplicate of the Lenox Avenue system. 
Whatever may be the possibilities of open-conduit 
systems for certain localities, there is scarcely a doubt 
that every dollar expended in streets like West and 
South streets in this city would he absolutely wasted, 
and that there would have to be a change of motive 
power. It is not possible that in such neighborhoods, 
the storage battery system, no matter what its cost, 
may be adopted as a last resort ? The people demand 
rapid transit. Horses can not give it. The trolley 
will not be tolerated in this city. Cables are out of 
the question on many routes here, as they are in 
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Boston, on account of innumerable curves. What is 
there left? 


& & & 
The Most readers of ELECTRICITY 
Majesty have given a great deal of thought 
of the during the past week to the 


United States. question of the position which 
the United States occupy among the nations of the 
earth. It is a good subject to think of. 

The renewal of the declaration by our Chief Magis- 
trate that there shall be no further encroachment by 
any foreign power on American soil from the Cana- 
dian line to the southernmost rock of Cape Horn has 
had the result of crystallizing American sentiment in 
a manner which shows that patriotism is not yet 
dead in this the greatest of countries. 

Under an attack from the Shylocks of Lombard 
street there was some disturbance in the business 
world, and some few business men, in the irritation 
of the moment, were led to criticise the action of the 
President in precipitating a crisis. We believe every 
one of these misguided gentlemen now regrets his 
haste in placing himself on the wrong side. In the 
first place the flurry is over ; there will be no panic. 

Moreover, if there were a panic and a complete up- 
set of all business and commerce, that has nothing to 
do with the question at issue. The United States are 
either right or wrong. If we are wrong, criticism 
should be above business considerations, and if we 
are right, we should maintain our position at any 
cost. 
The people of the country are practically a unit in 
support of the position taken by the President—the 
position taken by all patriots and statesmen for 
seventy-five years. The people of the United States 
of America can not be wrong. 

The only discordant notes in the grand chorus of 
practical Americanism have come from a few clergy- 
men whose remarks would rarely be printed if they 
did not take some outlandish view of a popular 
subject, and from one newspaper in New York, the 
Evening Post, whose editor, Mr. Edwin Lawrence 
_ Godkin, is not, we believe, a naturalized American 
citizen. Mr. Godkin is a graduate of Trinity College, 
Dublin, and a man of learning and ability, but since 
his connection with the Evening Post he has managed 
to land that paper on the wrong side of every inter- 
national question where America has been concerned. 
The Post says: 

The fact is we have not a friend in Europe to-day. 


From France, Germany, Italy, Spain, and every other 
country that has a free press the word comes that we 


are in the wrong.” 

From France, Germany, ITALY, SPAIN comes the 
word that the United States are wrong in a dispute 
where one of the fundamental principles of the 
the American Republic are at stake! No surer proof 
could be needed that we are right. 

The same paper refers, with an attempted sneer, 
to those Americans who have heard of no inter- 
national law except the Monroe doctrine.” 

On the subject to which the Monroe doctrine 
applies, what use has any American for any inter- 
national law ? 

No such law has any bearing upon the present 
controversy. 

The Monroe doctrine is our law. 

In enforcement of that law the United States stand 
supreme, defiant, unconquerable. 


A Cable to Iceland. 

The Iceland Althing has requested the King of 
Denmark to communicate with other nations in 
regard to laying a cable from Iceland to the conti- 
nent of Europe. The resolution calls special atten- 
tion to the importance of such a cable in the interest 
of meteorology. 


The Pacific Cable. 

Representatives of New South Wales, Victoria, 
and Queensland, have decided to appoint delegates 
to the Pacific cable conference, to be held shortly in 
London. 


Under the Searchlight. 


Views and Opinions on Timely Topics. 


Extravagance at Catausauqua. 


(From the Catausauqua, Pa., Record.) 

A short time ago electric lights were introduced upon 
our streets. This was a prodigious waste of money. With 
the sun shining at day and the moon at night what a use- 
less expenditure? No, electric lights were not a necessity, 
and the borough did wrong to contract for them. 

& N * 
The First Electric Light in an American 
Theater. 


It is believed that the first electric light installed 
in an American theater was a Jablochkoff candle used 
as a focussing lamp in the old California Theater in 
Bush street, San Francisco, in 1878. The managers 
of the theater at that time were Messrs. Barton Hill, 
Geneial Barton and Frank Lawler. The play was 
„% Antony and Cleopatra, Rose Eytinge and Cyril 
Searle taking the leading parts. Mr. A. H. Reece 
was the engineer in charge of the work. 

Seventeen years have worked a complete revolution 
in theatrical lighting, and to-day there is not a thea- 
terin the United States which could dispense with 


the electric light. 
„ * 


He Wants Peace. 


The entire office force of ELECTRICITY was sur- 
prised and pained when the following was received: 


6 Joy street, 
Boston. 
Mr. Robert Treat Paine requests that you do 
not send ELECTRICITY to him as he never opens 


it or reads it. Per Priv. Secy. 
December 20, 1895. 


Mr. Robert Treat Paine is (or was) a large holder 
of G. E. and N. W. G. E. stocks. He is also presi- 
dent of the American Peace Society, and from the 
tenor (or falsetto) of his remarks to us, as from the 
sentiments expressed in his recent letter to Salisbury, 
it is evident he wants peace. But there are some 
things which should not be forgotten. Itis just as 
sure as it was three hundred years ago, when the 
thought was first expressed by a well-balanced Puri- 
tan divine, that 

‘that peace is an evil peace that doth shut truth 
out of doors. If peace and truth cannot go together, 
truth is to be preferred, and rather to be chosen for a 
companion than peace.“ 

ELECTRICITY is chock full of truth, and there will 
never be any peace in this trade until the truths in- 
culcated by it are recognized. 

„& & * 
The Standard Viewed from England. 
(From the London Electrician. ) 


An enterprise heralded some months ago in the manner 
of earlier electrical promotion days seems coming toa crisis. 


We refer to the Standard Telephone Company, which last 


April announced with a great flourish its entry into the 
field as a rival of the Bell monopoly. A capitalization of 
no leas than $160,000,000 was claimed, and a list published 
of its supporters, which comprised some of the most prom- 
inent names in the United States. Mysterious allusions 
were made to wondrous telephonic patents which in due 
time would be disclosed, and a telephonic service at a 
merely nominal price was promised. Thus far, however, 
the company has made no installations and has given no 
evidence whatever of the possession of any telephone 
patents beyond claiming to control some old ones well 
known in telephone circles, and which have never been 
supposed to possess any practical value. At present the 
company is being vigorously attacked, the charge being 
made that it was merely formed to obtain money from the 
numerous branch companies which were organized through 
false representation as to non-infringing apparatus, by 
means of which it was asserted successful competition with 
the Bell Company could be undertaken. No satisfactory 
answer has been made to these charges, and the very re- 
spectable gentlemen whose names have been the sole 
stock-in-trade of the company are beginning to recognize 
that they may have been used as decoys in a rather dis- 
reputable scheme. 
* kK * 


THE difference between General Electric and 
Westinghouse stocks was made conspicuous by the 


recent flurry. General Electric shares declined 
nearly ten points in one day, thereafter making 8 
slight recovery. Westinghouse shares have not 
moved a point either way. 

& K * 

THE process of closing up the business of the 
Brush Company at Cleveland goes on as rapidly as 
could be expected with such a concern. It is believed 
by those best posted that the early part of 1896 will 
see the entire business transferred to Schenectady. 

* „K * 
He Js For War. 


The Destructive ‘‘ Electric Fuse-Train"' and Its lo- 
ventor. 

To Edwin Gomez, of 112 East 87th street, New 
York City, belongs the credit of being the first in- 
ventor to enter the electrical field with death-dealing 
devices, which may be used in sinking English iron- 
clads or in the more peaceful art of blasting rocks. 
The invention of Mr. Gomez is called the ‘‘ Electric 
Fuse Train,’’ and its object ‘‘ is to effectually retain 
the force of exploding gun powder, so that none of it 
is lost, but simply directing its force to any desired 
point.“ The circular announcing this discovery tos 


MR. EDWIN GOMEZ. 


war-talking world does not give a detailed descrip- 
tion of the invention, but states that the Electric 
Fuse Train ‘‘ burns with a sudden and an irresistible 
flash, the flame and explosion traveling with » 
great a velocity that it can never be put out by the 
pressure of water when submerged; and when the 
flame reaches the torpedo, shell, mine, etc , the coil 
of fuse train, flashing off, fills the powder-chamber 
instantly with an intensely hot, confined flame that 
penetrates the powder and causes every grain to er- 
plode at the same instant.“ 

By employing this apparatus in igniting gun- 
powder or other explosives, ‘‘an entire revolution 
may be produced and results never before at- 
tained may be accomplished, because all the grain 
of powder are fired at the same time, in consequence 
of the fuse train being coiled all through the powder 
and producing a sufficient flash to penetrate and fill 
the spaces between the grains of powder in every 
portion of the powder- chamber. This fuse train i 
perfectly reliable and excels every other means d 
communicating fire to one or more charges of powder, 
torpedoes, shells, mines, blasts, etc., either near 
together or distant from each other—one line of the 
fuse train only being required for any number ol 
explosions.” 


American Institute of Eeotrical Engineers. 

At the monthly meeting of Council, Dec. 18th, the 
following associate members were elected : Chas. F. 
Bancroft, Lowell, Mass.; Frank E. Herdman, Wit 
netka, III.; Richard Lamb, New York City; Lew 
Le Pontois, Pittsburg, Pa.; Harry W. Ladlam. 
New York City; Samuel G. McMeen, Chicago, Il.: 
Frank L. Scidmore, New York City; Joseph P. 
Stone, Schenectady, N. Y.; Norman W. Store. 
Wilkinsburg, Pa.; Chester H. Thordarson, Chica 
III.; Harrison C. Wybro, Los Angeles, Cal. 

The following associate members were 
to full membership, their applications having been 
approved by the Board of Examiners: George Stepben 
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Peterboro, Ont.; George White- Fraser, Toronto, Ont., 
Alex. Dow, Detroit, Mich.; Samuel G. Neiler, Chicago, 
III.; Knowles L. Perot, Phoenixville, Pa.; John Balch 
Blood, Schenectady, N. V.; Franklin Sheble, Phila- 
delphia, Pa.; William H. Freedman, New Vork City; 
Andrew L. Riker, Brooklyn, N. Y.; John A. Me 
Crossan, Rat Portage, Ont. 

The following committee was appointed by Presi- 
dent Duncan to consider the question of incorporation 
of the Institute and any revision of the constitution 
that might be necessary to comply therewith: 
W. B. Vansize, Esq., Chairman; Prof. H. S. 
Carhart, Mr. W. F. C. Hasson, Mr. A. S. Hibbard, 
Dr. Cary T. Hutchinson, Mr. T. C. Martin, Mr. 
Townsend Wolcott. 


CORRESPONDENCE. 
CAPT. BROPHY’S ADDRESS. 


Is He Working in the Interest of Boston Shoe Deal- 
ers? 
To the Editor of ELECTRICITY. 

SIR: Boston is deeply interested in the boot and shoe 
business, and being so, naturally desires to encour- 
age walking as much as possible ; indeed some of its 
citizens do not hesitate to advocate the total aboli- 
tion of all street railway traffic from its streets, or at 
least counsel legislation which would have this effect 
if carried out. Amongst the loyal partisans of the 
local Crispins we must include our old friend Capt. 
Brophy, who said in his recent speech : 

1% As you all know, the State Legislature passed a law ap- 
plicable to the city of Boston, compelling the owners of all 
electric wires within a certain prescribed district to place 
them underground prior to the first day of January, 1900. 
This includes electric wires of every name and nature, 
with the single exception of the overhead trolley of the 
West End Street Railway Company. To the average man, 
the reason for this exception on the part of the body that 
sits under the gilded dome seems inexplicable. For my 
own part, I have never been able to fathom the motives 
that control the actions of our legislators at different times, 
and asa matter of fact I deem my life too short to attempt 
to do so. It is plain to me that if the electric light, power, 
telegraph, telephone, fire and police wires are dangerous 
enough to be removed from poles and other structures and 
placed under the surface of the street, the bare trolley 
should find a similar resting-place. If,as it is nssumed, 
the aim and purpose of this law was to add to the safety of 
the public, by removing what is considered a serious men- 
ace thereto, it falls very far short of its purpose when it 
perinits this class of wires to remain above the earth while 
all others are placed beneath it.“ 


He added later in the same evening: There was 
little or no danger in the 500 volt current used by 
the railway trolley system.” 

Now if the Legislature had ordered the trolley 
wire taken down in the city of Boston at the present 
time, as Capt. Brophy thinks they logically should 
have done when they ordered down all the others, 
it would have resulted in stopping all street rail- 
way traffic in that city. There are three alterna- 
tives, as far as Boston is concerned, to the trolley 
system in sight, viz., the underground-conduit sys- 
tem, the storage-battery system and horses. There 
are closed-conduit systems which will probably be 
worked out in the future but are altogether in too 
embryotic a state at present to be considered as a 
factor. 

It would be a physical impossibility to operate an 
open underground-conduit system in the city of Bos- 
ton. There are hundreds of places in that city where 
the conduit would be flooded repeatedly and the 
system short-circuited, and no system of drainage 
could prevent it. This is said advisedly. There 
have been times when upward of 100 motors in a 
Gay have been rendered inoperative by running 
through the pools of water that settle in the low 
lying spots with which Boston is so well supplied. 
‘There are cities where this system can be applied 
successfully, but Boston is not one of them. Then 
again, taking the cost (and this has to be considered ), 
the conduit alone would not cost less than $75,000 
per mile, and the West End Railroad has upward of 

270 miles of track; in addition to this then would 


be the equipment of cars, adjustment of feeders, 
drains, etc., and with no addition to revenue no 
interest on the investment could be shown. 

Any known system of storage-battery traction 
would bankrupt the company in a very few months. 

So there only remains the alternative of going back 
to hurse cars or walking. If they go back to horses, 
the company must resign itself to lose all they have 
invested in their present plant and raise capital again 
to purchase a fresh stock of horses and cars. 

Instead of being ‘‘ inexplicable ” as Capt. Brophy 
says, this exception of trolley wire in the general 
order of removal of wires was both wise and unavoid- 
able, no matter what the average man may think. 

Both in virtue of his official position and his long 
and honorable career, Capt. Brophy’s word carries 
weight second to none ; his character and attainments 
compel respect both for his truth and judgment, and 
it is rather surprising to find him, usually so careful 
and accurate in his statements, slipping into a bit of 
‘‘clap-trap ” like that quoted. Irresponsible cranks, 
vague dreamers, interested ‘‘inventors,’’ half-baked 
electricians and others, either through ignorance or 
thoughtlesaness may make such statements with no 
other effect than that of inducing ‘‘ that tired feel- 
ing’’ in their hearers, but with Capt. Brophy it is 
different, and it behooves him, and responsible men 
like him, whose opinions and advice are likely to be 
crystallized by action upon the part of those in au- 
thority, and who have to rely upon such as him for 
guidance, to be careful in not making such loose and 
misleading remarks for the sake of a little temporary 
effect in a post-prandial address. 


WEST END. 
Boston, December 20, 1895. 


The Peck Electrical Company. 

Mr. E. F. Peck the vice-president of the National 
Electric Light Association, who for the last ten years 
has been the general superintendent of the Citizens’ 
Electric Illuminating Company of Brooklyn, has 
formed a company to be known as the Peck Electrical 
Company, with an office at 15 Cortlandt street, New 
York. The company proposes to manufacture and 
deal in electrical specialties and supplies, and also 
to engage in electrical engineering in all its branches. 
Mr. Peck’s long and practical experience as superin- 
tendent of one of the largest and most successful 
electric lighting plants in the country, together with 
his recognized capacity as an electrica: engineer, 
will undoubtedly command for the company a large 
share of public and private patronage. 


PERSONAL. 


Mr. Westinghouse has taken the Blaine mansion 
at Washington for the winter. 


Mr. James Partridge of the Partridge Carbon Com- 
pany was a New York visitor last week. Mr. Par- 
tridge was with Brush in the latter part of the ’70’s, 
and always has a few interesting reminiscences of the 
early days when light carbons were selling at $160 a 
thousand. 


Mr. Stanley S. Stout of Chicago was in New York 
and Boston this week taking testimony in the litiga- 
tion between the Bell Company and the Western 
Telephone Construction Company. 


Mr. W. P. Roberts, of Lynchburg, Va., who has 
organized several independent telephone exchanges 
in the South, has been in town this week purchasing 
supplies. 


Mr. E. H. Forst, of the California Electrical Sup- 
ply and Construction Company, has been spending 
several days in New York on business. 


The Okonite Company’s Annual Meeting. 


The annual general meeting of the Okonite Com- 
pany, Limited, was held at the office of the company, 
13 Park Row, New York City, on Wednesday last, 
December 18, at 12 o’clock noon. A number of mat- 
ters of interest to the company were discussed. The 
accounts were also presented and passed. 


= 
Subway Work in Brooklyn. 

The annual report of the Commissioners of Elec- 
trical Subways in the city of Brooklyn shows that 
the aggregate length of electric conductors of all 
kinds within the city limits is 20,371 miles, of which 
3,599 miles were added during the past year. Over 
12,000 miles of wire is placed underground or sus- 
pended beneath the elevated railways. The under- 
ground conduit now in place is 126 miles in length ; 
length of single duct, 343 miles. Until specific ap- 
propriation is made the wires of the police and fire 
departments cannot be placed in subways. The 
Board of Estimate is called upon to provide a sum 
for the purchase of new wires and cables for the city’s 
telegraph system. 

„The work of the extension of the telephone sys- 
tem during the year,” the report says, has been 
unprecedented, owing in part probably to the adop- 
tion by the company of cheaper rates for a certain 
class of service, such as the ordinary householder 
wants, and partly to the natural inevitable growth 
of the system.“ 


Bimetallic Wires in Germany. 

Experiments have recently been made by the 
German Postal Telegraph Administration with bime- 
tallic wires in order to see if they could compare 
with bronze wire for telephonic purposes, both in 
respect to their mechanical and electrical properties. 
It is claimed for these compound wires that they 
have important properties. For example, a telephone 
line with a bimetallic conductor will work much 
more perfectly than with a conductor of a single 
metal such as copper. Again, it is claimed that less 
insulation is needed for such a conductor than for 
copper or any other material, and hence such wires 
laid on the earth without special insulation permit 
telephonic communication to a much greater distance. 
A number of experiments were recently conducted 
for the German post-office by its telegraph engineers 
to ascertain the facts. The results obtained do not 
go to show that the double-metal wires are any more 
valuable than the pure copper wire, but that the 
distance to which telephonic transmission by bare 
wires laid upon the earth is possible depends mainly 
upon the size and weight of the wires, presuming all 
the conditions are similar. 


Incandescent Lamps in Germany. 

In a recent number of the LElecktrotechnische Zeit- 
schrift there appears the report of the commission 
which was appointed by the Union of Representa- 
tives of Electricity Works in Germany to investigate 
the incandescent lamp question. The report states 
that ‘‘the complaints of consumers that the incan- 
descent lamps are bad—good for nothing—are justi- 
fled. As the causes of this regretable condition of 
things it gives: imperfect sorting, false marking, little 
economy and too short life of the lamps. In 70 
lamps supplied by eight makers, which were given as 
16 standard candle-power, and whose rate of con- 
sumption should have been 3.25-3.50 watts per can- 
dle-power, the illuminating power fluctuated between 
7.82 c. P. and 22.85 c. P. and the rate of consump- 
tion between 2.8 and 6.3 watts per candle-power. 
One of the very first German firms supplied 20 lamps 
specially for the investigations. In these 20 the illu- 
minating power fluctuated between 10.21 c. P. and 
21.6 c. P., while the consumption in watts averaged 
4.1 per candle-power. In ten 16 C. P. 3.5 watt lamps 
from another first-class firm the illuminating power 
decreased in the course of 48 hours’ burning by from 
40 to 60 per cent., while the consumption in watts 
per candle-power rose on the average to 5.6. 


A Boston Failure. 
W. B. Southgate & Company, dealers in electric 
supplies, 146 Franklin street, Boston, have filed a 
petition in insolvency. 


Electric Traction in Spain. 


A 60-years’ concession has lately been granted to 
a company for the construstion and operation of an 
electric tramway between Cadiz and San Fernando- 
Chulara. Work on the establishment of the line 
has just been commenced. 
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The Storage Battery.“ 


A DISCUSSION OF ITS APPLICATIONS BY 
THE MEMBERS OF THE A. I. EE. 


THE STORAGE BATTERY OR THE GAS-ENGINE 
AS AN AUXILIARY. 


BY NELSON W. PERRY, E. M. 


Whether it is economical or not to equip a central 
station with an auxiliary storage battery plant isa 
question which must be decided separately for each 
particular installation. Aside from purely economic 
reasons, convenience may be controlling, so that it is 
impossible to state, unless all the conditions are 
known, whether the storage battery is advisable or 
not. The price of the battery is an important ele- 
ment of course, but less so than popularly supposed, 
for the space which it occupies and the cost of main- 
tenance may largely overbalance any gain in first 
cost over the cost of the extra boiler, engine and 
dynamo. 

In regard to the cost of maintenance, manufactur- 
ers are willing to guarantee that it will not exceed 10 
per cent. per annum, but it is well to understand 
just what this 10 per cent. means. It means, in the 
first place, that if you putin all the battery power 
that the manufacturer recommends, and take care of 
the battery exactly as he says, then the guarantee 
holds good. Under such conditions, the manufac- 
turer is undoubtedly safe, but if we install a plant 
under these conditions we are pretty sure- to find 
that the economy in first cost of the battery over 
engine and dynamo has entirely disappeared. 

Then it is well to understand beforehand what the 
10 per cent. means—10 per cent of what? 

Some time ago I had occasion to inform myself ac- 
curately on this subject, and to this end entered into 
quite a correspondence with the president of the 
leading storage-battery company of this country. As 
regards the guarantee, he wrote me under date of 
June 18, 1894, as follows: 

We send you by today’s mail our illustrated 
catalogue, and would especially call your attention 
to the question of maintenance as contained on page 
11. We undertake in these cases to provide re- 
newals when renewals are required at a specific 
price with a guarantee that this will not be required 
sufficiently frequent (sic) to exceed an average of 10 
per cent. per annum. We have every reason to be- 
lieve from our experience so far that the actual cost 
of maintenance when the batteries are used at normal 
rates will not exceed 5 per cent. 

Turning to page 11 to see what this meant, I found 
the following : 

This company is prepared to undertake mainten- 
ance contracts, according to a scheduled rate of 
charges, for periods up to 10 years or longer, under 
which they will guarantee that the total amount 
paid for renewals during the term of the contract 
shall not exceed 10 per cent. per annum on the cal- 
ulogue price of the cells specified in the contract. 

; In all cases of renewal by contract the old 


material becomes the property of the company, and 
must be relurned to their works free of charge for car- 


riage or packing. 

[The italics are mine. ] 

Since the regular trade discount at that time was 

20 per cent. off the catalogue price, and a further dis- 
count was offered which made the cost of the batteries 
comparable with that of an engine and dynamo, the 
guarantee assumed a very different aspect from that 
which it bore on its surface. When to this was 
added the cost of packing and carriage back to the 
factory, it ceased to be an attractive guarantee, and 
‘my calculations showed that in many cases where 
the storage battery might be recommended if the 
guarantee was what it appeared to be, it would not 
be economical under the guarantee as it actually 
was. 

As before indicated, there are some situations in 

which either convenience or extreme steadiness of 


$ Abstracts of communications read at the lolst Meeting 
ofthe American Institute of Electrical Engineers, New York 
and Chicago, November 20, 1895. 


current may be controlling in deciding the question 
of the use or not of storage batteries. But where 
the question is one purely of economy, I would not 
myself recommend their use under any circumstances, 
simply because there is a still more economical 
method at hand. I refer to the gas engine. Even if 
it were necessary to use illuminating gas from the 
street mains it would be more economical (consider- 
ing space and other factors) to take the peak of the 
load with a gas engine than to install a battery for this 
purpose. In this case there would be no standby 
losses, and the engine would be ready at a moment’s 
notice to be thrown into service. 


‘It is a fact that has been amply demonstrated by 
others as well as myself, that a given number of 
lights can be produced with half the gas burned in 
a gas engine that is required to produce them in 
ordinary burners. The mechanical efficiency of the 
gas engine is not quite so high as that of large com- 
pound condensing steam engines, rarely ever exceed - 
ing 83 to 85 per cent. while the latter may go to 90 
per cent., but the total efficiency from fuel to the 
pulley of the gas-engine is about double that of the 
steam-engine—reaching 25 per cent. under favorable 
conditions, whereas with the steam engine it rarely 
equals 12 per cent. So that with the gas engine 
operating at anywhere near its full load, there would 
be a gain in efticiency, instead of a loss, of, say, 20 
per cent. where the battery was used. 

As indicating the performance of a gas engine 
using illuminating gas at various loads, I quote the 
following figures obtained from a test of a 12-H. P. 
(actual) gas-engine : 


Actual H. P. Gas consumption (cub- 
developed. ft.) each actual H. P. 
i A A asc e 15 
f ³ĩð A ET 15.3 
JJ ³ðù/ nines A 15.5 
S E P E ĩ òiia E 16 
))ͥͤĩ ͤN— 8 16.5 
C 17 
)))) ͤ A ⁵ 8 18 
D E . 19 
JJjjj;CCͥͤĩðV ĩͤ 8 21 
JJC 26 
2% EAE E A ; 
I eras E A EEE R A . 48 


. These figures are somewhat better than would be 
obtained in practice, but go to show that the gas 
engine compares favorably at light loads with the 
steam engine under similar conditions. 

Thus far I have spoken only of illuminating gas, 
but the power may be much more cheaply generated 
by using a fuel gas. The cost of producers or genera- 
tors comes to about $11 per H. P. capacity—con- 
siderably less than the cheapest boiler—and an idea 
of the space required may be gained from a state- 
ment of Mr. J. Emerson Dowson, who in estimating 
for a plant of 400 K. w. capacity says that if the gas 
plant is all on one level it would occupy a ground 


space of 127 ft. x 54 ft., but, if necessary, all except 


the gas holder can be placed under or over the engine 
room. His estimate for such a plant is, including 
erection, foundations and ash-pit for yenerators, 
$5,500, or $10.38 per H. P. 

These fuel-gas ge nerators can utilize advan tageously 
the poorest grades of fuel, and produce from the 
better grades of anthracite about 160,000 cubic feet 
of gas of a calorific value, equal to one-quarter that 
of 16 c. P. illuminating gas, per ton of coal. 

As to the standby losses of the gas producers, this 
has been very carefully determined in a number of 
cases. <As an illustration I will cite a single case— 
by no means the best on record. At Openshaw a 
generator which supplied gas for from 250 to 300 
I. H. P. was shut down for 41 hours and the fuel 
consumption during this time was but 3.9 lbs. per 
hour, or about 1 percent. When we compare this 
with the standby losses of the steam boiler, which are 
estimated by Prof. Kennedy at 10 per cent. of the 
total consumption in all the boilers, we see how in- 
significant it is. . A situation usually considered 
peculiarly adapted to the storage battery is in sub- 
ordinate or outlying stations where they are charged 


during the daytime from the central station and act 
as centers of supply during the night-time. 

But gas can be much more ecenomically dis 
tributed to these stations than can the electric cur- 
rent, for Mr. Denny Lane has shown that with ordi- 
nary 16 C. P. gas, 3,000 H. P. can be sent a mile for 
an expenditure of 1H. P., or one-thirtieth of 1 per 
cent. of the power conveyed. My own calculations 
show that a 6-in. pipe will deliver 6,000 cub. ft. of 
gas per hour at a distance of 10,500 ft. under 4 in. of 
water pressure. If this be 16 C. P. yas, allowing 25 
cub. ft. per H. P. hour, this quantity represents 240 
H. P. 

Cast-iron pipe, 6 in. in diameter, having a thick- 
ness of } in., weighs 31.9 lbs. per foot. The total 
weight of this 2 miles (nearly) of pipe will therefore 
be 334,950 lbs. This would be equivalent in con- 
ductivity to about 41, 869 Ibs. of copper. But 4 miles 
of copper weighing 41,869 lbs. would be equivalent 
to about four No. 000 B. & S. wires, which would. 
have a resistance for the 4 miles of 0.325 ohms. If 
the charging current were transmitted at 220 volts, 
there would be required a current of id amperes ; 
but a wire having a resistance of .325 ohms will only 
deliver under a pressure of 220 volts; 220 — .325= 
677 amperes; there would, therefore, be required five 
No. 000 B. & S. wires to deliver this energy, and the 
weight of this would be 53,540 Ibs. 

If the distribution took place at 1,000 volts, the 
amperes required would be approximately 180. To 
deliver this at the same distance with a loss of 10 
per cent. would require 6,264 lbs. copper, and to de- 
liver it at 1 per cent. loss would require 62,642 lbe., 
which would cost far more than the pipe and still 
give less efficient transmission. 

I think it would be very easy to prove that the 
gas engine with fuel gas would prove a much more 


economical auxiliary to the central station for taking 


the peak of the load and the loads amounting to 
fractions of a unit than the storage battery; and 
when we consider the efficiency of transmission of 
energy in the form of gas, which will permit of the 
location of the gas generators where land is cheap 
and fuel easily procured, it seems to me that the plan 
must commend itself to electrical engineers. 

Unfortunately the gas-engine business in this coun- 
try seems to be in the hands of parties totally incom- 
petent to handle it properly, as every one knows who 
has ever had occasion to seek information from them. 

It is probably not too much to say that every at- 
tempt thus far made in this country to adapt the gas 
engine to electric lighting has proved a failure. Our 
own manufacturers either do not know what their 
engines are capable of doing, or else they are afraid 
to make public what they will do. I believe there 
is not a single manufacturer who has a printed price- 
list, and my own experience and that of others whom 
I know, has been that it is impossible to get prices 
quoted until the manufacturer or his agent bas been 
thoroughly satisfied of the exact purpose for which 
the quotations are desired. Information of any kind 
is almost impossible to get; and guarantees of per- 
formance, when given, are worthless. To such an 
extent is this true that nearly all, if not all, the re- 
cent large orders for gas engines have gone abroad, 
where the business is conducted on business prin- 
ciples. 

In England, Germany and France the gas engine 


has come into extensive use in isolated lighting. and 


already has been adopted with satisfactory results in 
several central stations of considerable size. When 
the business is properly handled in this country, we 
may expect to see the gas-engine make its way rapidly 
in the lighting industry here also, for it has merit: 
which need only be known to be appreciated. 


; DISCUSSION. 

Mr. Edgar—I would like to answer the questions 
Dr. Crocker raised ; but before doing that, I desire 
to call attention to the point he made in regard to 
charging accumulators in series. He probably re- 
ferred to the Popp system in Paris, which I also in- 
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vestigated with considerable interest. If that sys- 
tem is used, it is impossible to charge and discharge 
at the same time unless the local systems of distri- 
bution are entirely separate ; so that it could not by 
any possibility be used as we use systems of distribu- 
tion in this country. All our network is connected 
together, and if our batteries are to be charged in 
series, it would be necessary to have two entire sets. 
This seemed to me to be the principal drawback of 
the system there, and it prevented its extension. It 
is impossible to keep the circuits entirely free from 
grounds, and the results would be that one system 
would have one voltage as compared with the 
ground, and the next another, and the next another, 
and it might go up to two or three thousand volts. 

In regard to the question he asked in respect to 
cost, I have not the slightest objection to giving exact 
figures which will show upon what I base my state- 
ment. Our first battery was put in to give out 1,650 
amperes on each side of the system. A 650 horse- 
power generating set gives out 1,333 amperes on each 
side. This, as a steam plant, would have cost $65,000. 
Our contract was for $44,000, and there were enough 
incidentals probably to bring it up to $50,000. This 
included 45 per cent. duty. The second battery was 
double the size. That capacity would cost $130,000 
if it had been a generating plant. Our contract was 
$64,000 for the battery. The former price included 
the switchboard, the latter did not; to that I add 
$25,000 to include switchboard and everything out- 
side of the building. So that about $90,000 as com- 
pared with $130,000, and $50,000 as compared with 
$65,000 is the comparison I had in mind. I want to 
emphasize this one thing, and that is that we do not 
care anything about the kilowatt-hours of the battery 
for this particular comparison. Kilowatt hours have 
to do with operating. Kilowatt maximum has to 
do with investment, and we put it in for investment 
purpoees. That is to say, as I have already said, we 
can with the same amount of capital put in more ap- 
paratus by using storage batteries than we can with- 
out. Now, if such apparatus has a capacity large 
enough to do that work which actually exists, we 
can actually save money by equipping one-third of 
our stations with battery and two-thirds with steam. 

Now, in regard to efficiency, our guaranteed effi- 
ciency is 75 per cent. I never have understood that 
a high rate of charge and discharge was going to in- 
terfere with the efficiency of the battery. It is un- 
doubted ly going to cut down the capacity. With an 
hour-and-a-half rate of discharge, the battery has 
only two-thirds of the capacity that it has at four. 
five and six hours discharge. 

Then in regard also to the question of guarantee, I 
know nothing about what the American company 
guarantees. I have never asked the question. Our 
guarantee was for six per cent. of the cost of the cells. 
On the $44,000 contract I think the cells were put in 
at about $29,000. In the $64,000 contract the cells 
were put in at $59,000, so we are paying six per cent. 
on $59,000 worth of investment. There was a clause 
in the contract that if an American company was 
established this should be reduced to four per oent., 
because this was done in Germany. 

Mr. H. Ward Leonard—There is one use for stor- 
age batteries which has not been touched upon par- 
ticularly, and which to me is perhaps one of its best 
applications, and that is in connection with the regu- 
lation of the speed of the motor, such as would be 
required for the operation of, for instance, elevators 
or street cars, a8 giving an abundance of means of 
securing variable electromotive forces for various 
speeds and for reversals of direction. The point 
about storage batteries which is often raised to ex- 
plain why the progress has been rather slow in this 
country has been the patent litigation, but I look 
upon that as merely an excuse for the slow develop- 
ment of an article which has not had a demand suf- 
ficient to develop it. I do not believe that any really 

meritorious article has been in the electrical field 
thus far which has been retarded in its progress by 
litigation, and the progress of the litigation which we 


have seen in the case of incandescent lamps, systems 
of distribution and electric street cars, while it may 
have cost a great deal of money for the litigants, as it 
unquestionably has, I do not think has tended to re- 
tard the progress of development—rather the reverse. 
In the case of storage batteries, the demand has not 
existed and their use has not given success, and that 
is the sole reason for the fact that they have not been 
used. : 

As regards the cost per kilowatt, which is very 
largely the essence of the question involving economy, 
it seems to me that the figures that I have seen 
quoted, which make a favorable showing fer the 
storage battery, take the maximum rates of discharge 
for the batteries that it is deemed safe to operate 
them at, and have taken the horse-powers of the 
engine at one-quarter cut-off. Now I agree with Mr. 
Edgar that the question of development of power for 
the peak of the load is one which is largely independ- 
ent of the economy of production as compared with 
that for a very large portion of the total load which 
is below the peak. But it seems to me that in mak- 


ing comparisons we should consider the cost of the - 


horse-power of steam-generating machinery when 
operated at its maximum load, its maximum capac- 
ity, which will certainly be fifty per cent., without 
unduly straining any good boiler or engine above 
that for which it would have for the ordinary evapo- 
rations in the boiler, and a quarter cut-off in the 
engine; and I think that steam plants figured on that 
basis can unquestionably be installed for fifty dollars 
per kilowatt to-day, and ones which will be certainly 
more efficient in the production of a kilowatt than 
the development of a kilowatt by a storage battery, 
with the conversion losses and the lack of efficiency 
and capacity due to discharge at high rates. What I 
would like to find out, if we can, is: What is the 
cost per kilowatt when the battery is discharging at 
the rate for which the manufacturers guarantee the 
six or ten per cent. depreciation which they have 
guaranteed, and the figures—although we have had 
figures that are on their face very convincing—do not 
give to me an explanation of the difference between 
the prices which we have been familiar with in the 
purchase of batteries and those which have been 
quoted. I have bought batteries and installed them 
almost every year since 1885, and I have never suc- 
ceeded yet in buying a battery at a price approxi- 
mating $50 per kilowatt, although, of course, I have 
not dealt in very large units, but I have received 
a discount from the list which is as favorable as I 
think is given to customers in this country, because 
the instances that I had were ones in which the man- 
ufacturers were quite interested in seeing the appli- 
cations made. I could not get the batteries at less 
than $180 per kilowatt when operated at the maxi- 
mum rate at which they would make any guarantee. 
I think that, judging from the price lists that we have 
in this country, it is impossible to expect to get bat- 
teries to compare in cost with steam plants, even 
when run at double the rate that they call the excess- 
ive rate of discharge, that is, even allowing that the 
battery shall be run at double the excessive rate. 
The cost of batteries, even those of the largest size 
if I may judge from the prices of batteries of smaller 
sizes—would be at least $100 per kilowatt. 

I have been installing dynamos for a great many 
years, and I do not know one of them that I have in- 
stalled that is not running perfectly successfully and 
economically to-day and in good condition. And, as 
I say, I have been installing batteries nearly every 
year also, and I do not know one battery that is run- 
ning that I have installed. That may be because I 
installed it, but there may also be some influence 
due to the fact that it isa battery. One of the best 
remarks about a battery that I ever heard was made 
by Mr. Edison to me. He said that the blamed 
thing was wet,’’ and I think that expresses a great 
deal electrically. 

I do not think that the storage battery is likely to 
be installed, when considering the question of cost, 
in the light in which I presented it, because of its 


economy over the steam plant in dollars and cents, 

but I do not think that that is the thing to be con- 
sidered. I think that Mr. Edgar has expressed it 
very well, and we all of us know how it is of the ut- 
most importance that the service from an electric 
central station shall be perfectly reliable and that 
the light shall be perfectly uniform, and the question 
of cost of the battery, to my mind, and its efficiency 
also, is quite of secondary importance—if by the use 
of the battery they obtain absolute reliability of ser- 
vice and perfect uniformity of the light, and cannot 
otherwise—and I think that the battery may be in- 
stalled in a station with a net saving to the station, 
rather than to go without it, when viewed from this 
standpoint, while I do not believe in the actual sav- 
ing in dollars and cents in our central stations in this 
country with the character of load diagrams that we 
have. P 

Mr. J. B. Entz—I have recently spent a year in 
the factory of the Tudor Company in Germany, and 
have had occasion to know what their practice is in 
that country and what their results have been. 
They have a great many large central stations which 
have been installed from ten to six years. The com- 
pany sells the batteries with the capacity specified 
for the different rates of discharge. The customer 
may discharge it in one hour, two hours or ten hours 
as he pleases, and it does not affect the guarantee. 
The purchaser has the option of taking the battery 
without any payment for guarantee for two years. 
The company keeps it in perfect repair for that time. 
At the end of two years the purchaser can take a 
guarantee from the company for four per cent. a 
year for ten years, but very few of them care to do 
that. The actual expense of maintenance has been 
two and a quarter per cent. to the company. In ` 
that time they made considerable money out of that 
four per cent guarantee. 

Mr. J. Appleton—There are one or two things 
about Mr. Perry’s communication to which I would 
like to call your attention. He advocates the use of 
generators driven by gas engines for taking the peak 
of the load in central stations. Now in any station 
of a reasonable size this peak must be at least 400 
horse power. In order to take this with gas engines, 
it must be necessary at least to have two or more 
engines driving generators. I would like to ask 
Mr. Perry if he has tried to run dynamos in parallel 
with gas engines of that size. If he tried it once, I 
do not think he would be inclined to advocate it in 
this way. I notice Mr. Perry begins his communica- 
tion by advocating the use of gas engines for electric 
lighting, and then goes on to say that he does not 
think there is a single case in this country where 
they have been successful. I think this must be due 
to the fact that he has never tried to use them in 
conjunction with storage batteries. The modern gas 
engine, as built in this country to-day, I donot thing 
is very far behind the European gas engine. Ger- 
many is considered the home of the gas engine, but I 
think we are getting nearly as good results in this 
country now as they are obtaining there. In fact, 
I know of many isolated plants which are working 
perfectly satisfactory with a combination of a gas 
engine and storage battery. Mr. Perry calls atten- 
tion to the fact that in England, France and Germany 
a grcat many isolated plants and also central stations 
are using gas engines, but I venture to say that not 
five per cent. of the whole number are running with- 
out a storage battery in combination. Referring to 
his i suggestion of transmitting power to outlying 
stations by means of gas through an iron pipe, even 
if the gas engine were available for taking the load 
in thefoutlying district during certain hours of the 
day, I think his calculations are wrong in one ree 
spect. He compares the price of the iron pipe to the 
price of copper mains. Now I take it that if he has 
hisiron pipe he must have his copper mains as well ; 
and having his copper mains he might just as well 
use them to transmit current to the outlying dis- 
tricts, and charge the storage battery, raising the 
pressure by a booster. 
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Mr. Chas. Blizard— We do not recognize the com- 
pany Mr. Perry so mysteriously describes as the 
leading storage-battery company of this country.” 
Through an oversight, unintentional no doubt, 
Mr. Perry does not quote from a letter under date of 
June 11th, 1894, sent him by this same leading 
storage battery company,’’ in which the matter of 
maintenance is dealt with as follows: 

„We will undertake to maintain installations of 
our accumulators when operated at normal rates, 
upon a basis that will limit the cost of perpetual 
maintenance to 10 per cent. per annum upon the 
original cost. 

If Mr. Perry had brought his communication up to 
date, he might have quoted from the current edition 
of the catalogue issued by the storage battery 
company in question, in regard to maintenance, as 
follows : 4 

‘‘ The company is prepared to undertake mainten- 
ance contracts under which they will guarantee that 
the total amount paid for renewals during the term 
of the contract shall not exceed 10 per cent. per 
annum on catalogue prices of the cells specified in the 
contract.“ The clause covering the return of the old 
material being omitted. 

It is generally understood that retail prices are not 
maintained when wholesaling. It is not a fact that 
the public has been led to understand by the battery 
company or its representatives that the guarantee 
offered means anything more or less than what is 
distinctly stated in the catalogue, and the fact that 
in the letter from which Mr. Perry quotes he has 
referred to the catalogue for terms of guarantee is a 
sufficient refutation of his argument. 

Mr. Perry’s criticism would seem to cover the 
manufacturer who recommends the installation of a 
battery of capacity suitable to the work to be done, 
and who asks when giving a maintenance guarantee 
that the battery be worked within its normal limits 
and handled in accordance with the simple rules 
which experience has proven produce the best results 
as to efficiency and durability. I fail to see the 
injustice or hardship involved in these requirements. 

Mr Perry’s statement that the guarantee holds 
good when the battery is cared for in exact acoord- 
ance with the instruction laid down by the manu- 
facturer, conveys the impression that an infraction 
of the rules would necessarily nullify the guarantee. 
While the selling company would undoubtedly have 
the right to withdraw, I do not know of a case in 
which such a course has been taken. ‘‘ The leading 
storage-battery company of this country’’ does not 
anticipate that its business will be materially affected 
by Mr. Perry’s alleged discovery of the difference 
between its nominal and actual guarantees. 


THE ELECTRIC WIRING QUESTION.” 


BY FRED. BATHURST. 


Having established the fact that, either from 
‘+ excess of supply” or a lack in demand,” our con- 
tractors are face to face with a serious economic 
problem, it behoves us to look into our present 
methods of wiring to see in which direction economic 
improvement can be contemplated. Let us consider 
briefly the essential features of good wiring. The 
five cardinal points may be given as safety, dura- 
bility, convenience, accessibility, and economy. 
Professor S. P. Thompson, in a lecture on the subject 
before the Society of Arts, embodied the essential 
features in a few words when he said, What is 
wanted is a mode of running wires and fixing 
switches and other accessories, so that they shall 
not only be electric-tight, but shall also be water- 
tight, gas-tight. air-tight, oil-tight, fire-tight, and 
even rat-tight.’? The only tight“ he has omitted 
is ‘‘money-tight.’’? It is my belief that all these 
requirements can be met by the use of fire-proof 
insulating tubes ; but before dealing with this point I 
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may be permitted to challenge the existing methods 
in the light of these requirements. 

It will probably be admitted that wood casing 
fails in many respects. As a mechanical” pro- 
tection for the wires it is imperfect ; and it is as defi- 
cientin ‘‘insulating’’ protection, because it is neither 
damp-proof nor incombustible, To again quote the 
words of the above-referred-to authority, it may also, 
like charity, cover a multitude of sins.” In con- 
cealed work it is positively an obstacle to the 
development of electric wiring. 

Even on the surface, however, it is neither 
picturesque nor decorative. It is easy to install, but 
its nature prevents any very correct or exact estimate 
being formed of the labor required. If surface work 
is required, on the score of economy surely it would 
be better to adopt ‘‘ open work” on porcelain insula- 
tors—a safe and scientific method of wiring, which 
can be carried out at a very much lower price. 

Insulation test’? cannot discover an unsoldered 
joint or a dangerous diminution in respect to current- 
carrying capacity. Every practical man will agree 
that insulation testing will not necessarily indicate 
that the wires are at places in dangerous proximity 
to gas or water systems in event of moisture appear- 
ing. To continue, the recognized shortcomings of 
wood has brought into use iron and lead compo’’ 
piping. 

It may be thought that we must turn away from 
tube or pipe methods altogether in order to find 
economic wiring. Experience in other countries, 
bowever, does not show that any rigid“ system of 
conductors is making progress or headway. No 
insulated wire has yet been produced which in itself 
can successfully resist the deteriorating influences 
present in mortar or plaster. Even lead-covered 
insulating wires, if directly embedded in plaster, 
have been found wanting, and give trouble from 
‘earths’? and ‘‘short-circuits’”’ as soon as moisture 
has made an appearance. 

With any rigid method, if walls happen to crack 
and settle, or plasterers and bricklayers cause damage, 
a fault may develop which is very difficult to find. 
Ueually, also, they are handicapped commercially in 
respect to mak ing joints and connections, as these 
involve risk and trouble even with the highest quality 
workmen. A cardinal objection to ‘‘ rigid” methods 
is the lack of accessibility. All good wiring should 
be accessible, for with this quality assured half the 
difficulty of ‘‘trouble’’ is already fought, and any 
imperfection or injury, whether arising from poor 
work, negligence or accident, can be remedied with 
a minimum of inconvenience. 

A condvit or race-way is the practical way of 
rendering wires accessible,“ for then the wires 
installed in them are always open to the inspection of 
owner or wireman whenever he wishes to satisfy 
himself as to their condition or to effect a renewal. 
‘* Accessibility’? ought, therefore, to be a fire office 
requirement; with it an inspector can use his eyes, 
and have no need to trust to his ears for inspection. 

From the contractor’s point of view ‘‘ accessibility”? 
is desirable as limiting unfair and injurious competi- 
tion; for, when an installation can be readily 
inspected, inferior materials cannot be used for the 
purpose of cutting down prices, workmanship cannot 
be scamped, and the ‘‘ death knell” òf unprincipled 
competition could be sounded for all time. 

This brings us to the consideration of the conduit 
itself. From a labor-saving point of view a flexible 
conduit would apparently commend itself. Whilst 
cases do occur where this is true, every flexible con- 
duit has the inherent drawback, as shown by ex- 
perience, that the property of flexibility“ may so 
far assert itself that numberless bends will prevent 
the wires from being drawn out. Any trouble 
which then occurs will have to be cut out, or else the 
circuit must be abandoned or wired anew. Flexible 
conduits are always at a disadvantage either in 
respect to moisture-resisting properties or are want- 
ing in mechanical strength. Bends and elbows must 
be rigid, or it is impossible to draw the wires in 


or out; and for the generality of work it will be 
found that a conduit construction permanently rigid 
throughout is preferable. 

I have already pointed out that more than half of 
the wire we use is referable to insulation,“ and 
that it is insulation we strive to keep. It would, 
therefore, appear obvious that the conduit should be 
an insulating one. An ideal insulating tube 
should not only be mechanically strong, but also 
fire-proof and water-proof. With a tube complying 
with these requirements all possible electrical trouble 
is minimized, the insulation on the conductors 
themselves is protected from mechanical damage, 
and is enveloped in a preservative rather than a de 
structive element. Temperature changes are reduced 
to a minimum, and, if the conduit resists acids, alka- 
lies and gases, the insulating material on the wire is 
so shielded that its life is indefinitely prolonged. It 
appears to me that the insulating tube does for wir- 
ing ’’ what the high-resistance incandescent lamp did 
for the distribution“ problem. I contend, there- 
fore, that an insulating tube method of wiring will 
prove the ultimate solution of the electric wiring 
question. 

Accordingly, I have pleasure in showing afew 
samples of the insulating tubes manufactured by the 
Interior Conduit Company of New York, in the be- 
lief that they represent the highest achievement yet 
accomplished in the production of the ideal tube. 
This method of wiring originated with Mr. E. H. 
Johnson. This name, from its connection with tte 
Edison companies, will be familiar to many. The 
system and provess of manufacturing the tube and 
accessories have been worked out by Mr. Johnson in 
conjunction with Mr. Luther Steringer and Mr. E. T. 
Greenfield as co-patentees. 

The system provides perfect immunity from fire, 
durability of insulation, accessibility to concealed 
wires, and reliable service. It has had extensive 
practical test in America, and more recently in Get- 
maty, where its reputation for being the fest, 
least expensive and most practical method of witing 
is now established. Perhaps the best confirmation I 
can give of this statement is the fact that we already 
count, in various countries, some two million in- 
candescent lamps installed in the three varieties of 
tube—‘‘ plain,’’ ‘‘ brass-covered,’’ and  ‘“‘ iron-at- 
thored ’’—and have yet to learn of the first electrical 
fire arising from its use. Risking the criticism of 
advertising, perhaps the best course that I can 
take is to examine the system in regard to the five 
cardinal points before mentioned of safety, durabil- 
ity, convenience, accessibility and economy. 

When deterioration does take place in a plain metal 
tube, the tube itself becomes a conductor, and invites 
deterioration at many points. If insulated tubes 
are used ( with two conductors inside), the deteriora- 
tion on one only brings additional stresa. upon the 
other conductor at one point. The tendency in this 
case is to create a ‘‘short-circuit’’ at the spot af- 
fected. In these particular tubes a short-circuit pre- 
sents no danger, as the materials of which they are 
composed will resist the burning effect of the arc. 
Many tests have been made, and in every case it has 
been found that the are increased in length until 
it broke, and severed the circuit without further 
danger. Any ‘‘short-circuit’’ trouble, then, re- 
moves itself, and its injurious effects are confined 
entirely within the tube. Since the presence of 
moisture is the principal cause of ‘‘ short-circuit,” 
the use of these tubes is likely to minimize the ot 
currence of trouble, because the tube material is 
non-conducting in respect to heat, and extraneous 
changes of temperature fail to produce internal con- 
densation. 

While on this question of safety, I should say that 
there is only one point not yet entirely settled. It is 
whether the two insulated conductors should be 
kept together or separated—whether one or two 
tubes should be employed. Owing to the real neces- 
sity with a wood-casing system of keeping the wires 
apart, some authorities urge that this construction 
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should be applied to tube methods, and that a sepa- 
rate tube should be used for each wire. 

In alternating-current circuits it is essential to 

keep the wires close together, to prevent a drop in 
voltage from inductional effects. Clearly, therefore, 
in this case both wires should by preference be in the 
same tube. Since in England two conductors are al- 
ready allowed in ‘‘compo”’ pipes, I do not here an- 
ticipate objection being made to this construction in 
respect of an insulating tube which is electrically 
perfect and equal to ‘‘compo’’ mechanically. More- 
Over, in those positions where mechanical strength is 
imperative the insulating tube can be supplemented 
by an iron or steel covering. I maintain that theory 
points tothe advisability of placing both wires to- 
gether. and so far the results of practice favor this 
view. 

As far as present experience has gone, it shows that 
the bituminized tube will, under ordinary condi- 
tions, last indefinitely. It can safely be embedded 
in the lime and sand plaster used in ordinary build- 
ing construction. I may mention that the present 
tendeney towards fire-proof building construction is 
bringing into use certain cements, caustic enough to 
attack nearly any material coming into contact with 
them. The problem thus presented has been success- 
fully solved:by the introduction of the brass-cov- 
ered ’’ insulating tube. 

The bituminous material used in these insulating 
tubesis inert in its nature, and exercises no delete- 
rious influence on the insulating material of the wires 
themselves. It has sufficient mechanical strength to 
resist any damage except that inflicted by gross 
carelessness or design, and in the case of chance me- 
chanical injury to the tube the accessibility“ it 
provides renders repair easy. In respect of perma- 
nence and durability, the advantage of placing the 
conducting wires in channels which predetermine 
their relation to any contiguous conducting bodies 

is, I think, beyond question. 

A perfect system of wiring should not only give a 
suitable channel for the wires, but must provide for 
the convenicnt jointing of the tubes themselves, and 
also for ‘‘ switch ” and lamp outlets. It should 
admit of the multiplication of small circuits from 
convenient centers of distribution,“ as this con- 
struction avoids the necessity of joints in the wire, 
and permits equalization of the voltage throughout 
the whole installation. An architect ought to be 
able to lay out the system and provide in his plans 
for the electrical installation as completely and intel- 
ligently as he now provides for steam or gas utiliza- 
tion. The system I advocate satisfies these require- 
ments, for after the conduits have been erected and 
all danger from mechanical injury has paseed, the 
wires can be readily drawn into their respective 
channels, and connected up to suitable distributing 
blocks. There are numbers of existing installations 
where over 1,000 lamps are in use, and in which any 
wire is accessible at any moment. 

An insulating tube system is also economical. With 
trained workmen, we estimate saving from 25 to 50 
per cent. in the labor of installation. Even though 
the tube in iteelf is comparatively expensive, if 
wires suitable to it are employed, the total cost of 
material will compare favorably with any other 
system. 

The insulating properties of these tubes is such as 
to provide (approximately) an additional ‘‘ 300 
megohms per mile“ insulation resistance to the 
wire. We are beginning to appreciate the fact that, 
although we provide a costly ‘*‘600-megohm wire, 
after having installed a few hundred feet our testa 
indicate a total insulation resistance of only a few 
thousand ohms. An insulating tube system can 
assist us to obtain a more commensurable result. If 
& high insulation test has to be obtained in wiring 

work, practical experience shows there is little 
doubt that an insulating tube, and its suitably insu- 
lated wire inside, is commercially ahead cf a rela- 
tively heavily insulated wire. : 
Perhaps the limit of economy will be reached 


when we know how to earth“ perfectly, and can 
use a bare copper conductor within a metal-covered 
insulating tube. 


THE CROMPTON POTENTIOMETER. 


W. C. Fisher has concluded in a recent number of 
The Eleetrician, London, a: series of articles de- 
scribing the Crompton form of potentiometer and 
the uses to which it may be adapted by central- 
station engineers and others. 

Describing the instrument as briefly as possible, it 
might be said to consist in its present form of 15 
sections of wire connected in series, 14 of which are 
in form of coils concealed in the instrument, the 15th 
being stretched along a scale suitably divided ; all 
are accurately adjusted with each other, sothat with 
a fixed E. M. F. of 15 volts over the whole each 
section has a fall of ‚bth of a volt, the scale beneath 
the slide wire being divided into 1,000 parts, eaeh 
part corresponding to z5j5,th of a volt (see Fig. 1). 

The unknown quantity x to be measured is placed 
in series with a galvanometer G and attached to the 
movable contaets A and B, the intermediate reading 
between the contacts or main sections of A being 
obtained by the movement of B along the slide or 
scale wire, 2 being so connected up that its E. M. F. 
opposes that of the main circuit. No deflection of 
the galvanometer takes place when the point of 
balance between the opposing E. M.F.’S is obtained; 
such position, supposing it to exist in the diagram 
given, would be represented by the contacts 4 and 500 
divisions of the scale wire, which, taking intoaccount 
that each section is equal to th of a volt, is equal 
to 0.450 volt. This represents the ordinary working 
conditions of the main instrument when used in 
measuring E. M. F. or current. Under certain cir- 
cumstances, more especially when measuring 
resistances, it is advisable to alter the main E. M. F., 
in which case the values of the sections are corre- 
spondingly altered ; such conditions will be described 
as they arise in the study of the capabilities of the 
instrument. 

Although the above represents roughly the diagram 
of the main instrament, there are fitted in it certain 
switches and a rheostat for adding resistance in the 
main current, so reducing the E. M. F. of the second. 
ary cell ordinarily used to the proper value, and 
for connecting any series of x into circuit in due 
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rotation, so that measurement may rapidly be taken 
in sequence, there being also a short-circuit key for 
the galvanometer and a due array of necessary termi- 
nals, the true diagram of the instrument therefore 
being that shown in Fig. 2. 

In using the instrument for the measurement of 
power, the first operation necessary is its due calibra- 
tion—i. e., the adjustment of 1.5 volts at the termi- 
nals of the whole of the sections ; for as shown in the 
diagram, a secondary is used as the source of main 
E. M. F., and having, roughly speaking, an E. M. F. 
of 2 volts, resistance has to be inserted in circuit to 
bring it down to the 1.5 volts required. This value 
is ascertained by substituting for x a known value or 
standard—i. e., a Clark’s standard cell ; its tempera- 
ture is noted, and the two points A and B are placed 
upon the figures corresponding to the value of the 
cell at that temperature. Resistance is added in the 
main circuit until there is no deflection of the gal- 
vanometer, due to the fact of the two E. M. F.’s— 
that in the main and galvanometer circuits—equal- 
ling one another ; the instrument is thus standardized 
from what afterwards becomes the z circuit, and is 
then ready for working and obtaining the value of 


unknown E. M. F’s. The act of switching in the 
unknown puts the standard cell ont of circuit, 80 
that no possible accident can happen to it, and it need 
only be brought into circuit again for occasional 
check purposes. l 

It will be noticed that the maximum observed 
E. M. F. on the potentiometer is 1.5 volts ; all values 
therefore to be measured must fall within that ranges 
To meet this requirement multiples and submultiples 
of the ohm are used, and are so proportioned that 
their maximum carrying capacity is some definite 
value proportional to that of the instrnment and it 
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is entirely upon them that the range of the set of 
apparatus depends, the maximum standards made up 
to the present being For the measurement of 10,000 
amperes on the one band. and 3,000 volts upon the 
other, but this coes not in any way suggest the limit, 
which might almost be described, in the case of 
current, as illimitable, whilst with voltage the 
question of insulation alone steps in. 

Taking, first, the question of the measurement of 
current, this is done by passing the current to be 
measured through astandard low resistance of such 
value that the fall in volts with maximum current 
over the whole does not exceed that measurable on 
the potentiometer. The sual units adopted by the 
majority of the English central stations allow of 
standards for maximum currents of 1,500, 750, 150, 
15 and 1.5—the last three for meter and lamp test- 
ing, the preceding two for machine and instrument 
tests. To be effectively used with the instrument 


described they should be so proportioned as to be 
direct reading—that is to say, the first, with a load 
of 1,500 amperes, sbould allow of a fall of 1.5 volts. 
Each section of the instrument having 1th of a volt, 
will therefore correspond to 100 amperes, each divis- 
ion on the scale to 0.1 of an ampere; the second 
standard should be similarly proportioned, 750 am- 
peres reading at 0.750 volt; the third standard, for 150 
amperes, should have 10 amperes per second and 0.01 
per division of scale; the fourth, for 15 amperes, 
having 1 ampere per section and 0.001 per division; 
the fifth, for 1.5 amperes, having 0.1 per section and 
0.0001 per division. If, therefore, any of these 
standards are placed in the circuit, current through 
which isto be measured, the fall of E. M. F. over 
same is balanced on the potentiometer, and value in 
current read off accordingly direct. 

The maximum E. M. F. ordinarily measurable on 
the pot ntiometer is 1.5 volts, but for secondary cell 
tests, etc., it may be made 3 volts by adding another 
secondary, and balancing with the Clark cell at half 
value, butin that and other cases in which it may be 
done it is necessary to multiply the reading by 2 to 
obtain the true result. When, however, some very 
much higher E. M. F. has to be measured, it is neces- 
sary to place it across a very high resistance, the fall 
over some portion of which only is measured. For 
instance, taking a box of 100,000 ohms, across 
which is placed 1,000 volts, the fall over 100 ohms 
corresponding to rosoth of the total, and represented 
by 1 volt only, is carried to the potentiometer; in 
the same manner, if it were 100 volts, the fall over 
1,000 ohms, or ith of the whole =1 volt, is con- 
nected; or again, if 10 volts, that over I0,000 ohms, 
or ¿bth of the total, still 1 volt only is taken to the 
instrument. The instrument is, therefore, direct 
reading, unless, as in the case of current measure- 
ment, half values are taken and the reading doubled 
—a practice equally bad in this case, and for the 
same reasons, therefore, to be avoided. 

In the standards supplied for current and E. M. F. 
measurement we have accurate submultiples of 
the ohm—i. e., 100th, roth, toth of the ohm, and 
also multiplies of 100, 1,000, 10,000 and 100,060 
ohms, the missing 10 ohms to complete the serits 
being easily obtainable with these. It is therefdre 
possible to measure from the infinitesimal part of àn 
ohm to many megohms, in the following männer: 
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The unknown is placed in series with the standard 
with which it is to be compared; a current suitably 
adjusted is passed through both, the E. M. F. at the 
terminals of the standard being duly connected with 
z and balanced at any point most suitable on the in- 
strument; the E. M. F. at the ends of the unknown is 
then brought into instrument circuit at ir, and its 
value compared with that of the standard. 

In conductivity tests the procedure is, of course, 
the same as that pursued in measurement of resist- 
ances. The sample strip, wire, cable, or sheet is 
placed in series with the standard considered most 
suitable, and its resistance ascertained as accurately 
as possible ; this is duly compared with that calcu- 
lated in the usual way, from its known length, 
section, weight, etc., and the percentage cond uctivity 
at given temperature ascertained. This, however, is 
not necessary, if comparison is made with a known 
copper standard, duly protected from atmospheric 
influences and injury, in which case the conductivity 
may be read off direct, which is very much more 
simple and occupies less time. 

To the measurement of temperatures by means of 


ELECTRICITY. 


SOME NOTABLE ISOLATED ELECTRIC 


LIGHTING PLANTS. 


Private installations of electrical generating appa- 
ratus for purposes of lighting and power have become 
so general that any addition to the already large 
number of isolated plants must have the merit of 
novelty to attract any particular attention from 
persons interested in the art. 

The installations described and illustrated in these 
pages quite properly come under the classification 
just made. Aside from the interest attaching toa 
description of any particular department or feature 
of the most palatial hostelry or one of the greatest 
churches of a great city, the data which follows will 
invite attention from all those who have given any 
thought or study to the problem of safely, efficiently 
and economically lighting large buildings. 

The Hoffman House has long been one of the chief 
objects of interest in New York City for both the 
traveller and the native. The magnificence of its 
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Corporation. The generator is compound wo 

separately excited by an exciter driven by belt from 
the main armature shaft, and delivers current t the 
switchboard at 100 volts potential without the inter. 
mediary of transformers. The switchboard js of 
marbleized slate and is equipped with Wood measur. 
ing instruments and huge double-throw double-pole 
switches. By means of these switches either genen. 
ting plant can be thrown into service or the load 
divided between the two if run simultaneously. 

The prime mover in this plant is a High s 
Buckeye engine built by the Buckeye Engine Com- 
pany. Salem, Ohio. The cylinder is 164 inches in 
diameter and 18 inches stroke. The engine i 
speeded at 225 revolutions per minute ; this unde 
90 pounds steam pressure gives a rating of 200 H. p. 
The generator is belted to the band wheel of th 
engine by a perforated leather belt. 

The building of the cxtension to the hotel hy 
necessitated a reconstruction of the main system d 
current distribution installed when the first plam - 
was built. In addition to the multiple connection 
of the switchboards of the two generating plants th 
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the platinum thermometer the potentiometer lends it- 
self well by reason of its flexibility and range, and the 
total disregard of resistance of leads and consequent 
compensation. Whether it be ordinary atmospheric 
changes of temperature, or those produced by friction 
or intense heat, from the melting point of ice to that 
of the platinum wire itself, all comes easily within 
the range of the instrument; therefore, by its means 
temperatures of liquids, flue gases, hot bea: ings and 
journals or of the atmosphere may easily be meas- 
ured in the following manner: The platinum spiral is 
laced in series with a battery and standard resistance 
which may be simple, compound, or compensating ) 
having a temperature coefficient known or practically 
negligible. This standard is equal in resistance to the 
pyrometer when at the temperature of melting ice; 
when, therefore, placed in circuit, as described, and 
balanced at any point of the potentiometer,any change 
in the resistance of the platinum spiral is at once de- 
tected by comparison, assuming it to be caused by tem- 
perature. Such temperature may be measured by 
means of the constant supplied with the thermometer, 
and which may be practically taken as 0.38 per cent. 
per degree Centigrade, which, divided into the differ- 
ence between the balance of standard and spiral, 
gives the actual temperature in degrees Centigrade. 


-` 


THE NEW HOFFMAN HOUSE. 


equipment and furnishings, even in its earlier days, 
brought to it the well-merited distinction of the 
finest in the city.“ In 1894 the hotel was recon- 
structed on a scale of magnificence surpassing all 
previous efforts in the history of hotel equipment in 
this country, and during the past year an extension 
fronting on 25th street and Broadway has been added, 
the completed structure now forming the New Hoff- 
man House. 

The electrical equipment of the hotel consists of 
two generating plants. The first of these supplies 
current for use in the main part of the hotel, the 
second for the addition, although the arrangement is 
such that the plants can be used interchangeably, or 
one can be used for lighting the entire building. 
The earlier plant installed consists of two 50 K. W. 
and one 75 K. W. 110 volt General Electric genera- 
tors direct connected respectively to 75 and 125 H. P. 
Ball & Wood engines. Steam is supplied by four 
horizontal tubular boilers of 125 H. P. capacity each. 
Exhaust steam is used in the heating service of the 
building. 

During the past year there has been added a second 
plant, located on the Broadway side of the basement. 
The equipment consists of one 1,500 light ‘‘ Wood’? 
type alternator, built by the Fort Wayne Electric 


mains are taken toa common distributing center. 4 
distributing board of slate, constructed and erected 
like a switchboard and equipped with neceswy 
switches, controls the supply of current from either 
generating plant and its distribution to the several 
circuits. Arrangements are also made to connect the 
system with the street mains should an emergeny 
arise. 

Throughout the completed building 2,800 16 C.. 
lamps have been wired. The generating capacity, # 
will be observed, is sufficient to operate 3,800 lamm 
Excepting the distributing mains leading from the 
switchboards to the distributing board and whid 
are suspended from the ceiling by porcelain insul» 
tors, the wiring is incased in iron-armored conduit 
made by the Interior Conduit & Insulation Company. 
On the circuits used for decorative illuminstiam 
brass-armored conduit has been used. Bishop snd 
t Safety ’’ wires have been used. 

Alfred Zucker of New York was the architect and 
Hatzel & Buehler, 114 Fifth avenue, New York, the 
electrical contractors for the extension now being 
completed. The earlier electrical equipment was ue 
stalled by the New York Electrical Equipment Com- 
pany. John J. Hackett is electrician in charge d 
the entire electrical equipment of the hotel. 
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The lighting and power plant of Grace Chapel and 
Mission Buildings is another installation possessing 
several features of novelty. The group of buildings 
which are to be set aside for the missionary care of the 
poor of the East Side are located on East 14th street, 
occupying a rectangular lot 200 x 125 feet. The 
buildings comprise a main auditorium, morning 
chapel, hospital, clergy house and parish house. 
The auditorium has a seating capacity of 800. The 
small chapel will be used for early morning services 
and will be kept open all day. The hospital will be 
devoted to the care of the aged poor and homeless 
children. The resident clergy will be housed in the 
clergy house while in the parish house provision is 
made for a boys’ school, a cooking school, sewing- 
schools, a boys’ club, etc. 

The electrical. generating plant of these buildings 
is located in the basement of the clergy house, front- 
ing on 13th street. The space set aside as a dynamo 
room is somewhat cramped, the aim having been to 
reserve as much space as possible for gymnasium and 
swimming bath, both of which are located on the 
basement floor. Scant as the floor space may be. the 
design shows how compactly a plant-of this size can be 


arranged. The electrical equipment consists of three 
‘generators, one 50 K. W. and one 25 K. W., 125 volt, 
for the lighting service, and one 50 K. W., 250 volt, 
for power service. The generators are of the Mather 
type, multipolar, compound wound and connected 
direct to Armington & Sims engines. The engines 
driving the 50 K. w. generators have cylinders 13“ 

xX 127 and run at a speed of 275 revolutions per 

. minute. The engine for the 25 K. w. generator has 
cylinders 93’’ x 12 and runs at a speed of 300 revolu- 
tions per minute. 

The dynamo leads are carried to an Italian marble 

‘ switchboard, at one side of the engine room, upon 
which are mounted the generator field rheostats, 
Weston illuminated dial measuring and indicating 

instruments and the knife-switches for the control of 
the main and feeder light and power circuits. 

The wiring of the buildings is installed on the con- 
duit system throughout, brass and iron armored 
interior conduit being used. Feeders are run to the 
distribution cénters, connections to supply con- 
ductors being made through cutouts of the panel- 
board type, of a special design, mounted on slate 
panels and enclosed in slate boxes. These boards are 
all located at convenient and accessible points. 
Bishop rubber cored wire is used throughout the 

buildings, which are wired for approximately 12,000 

16 c. P. lamps. The power service is separate from 

the lighting service. When the equipment is fully 
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completed, two elevators, two Sturtevant ventilating 
blowers, the organ and the chimes will be operated 
by electric motors. For the elevator, two 20 H. P. 
motors will be required; for the ventilating fans, one 
10 H. P. and one 5 H. P., and for operating the organ 
bellows one 1 H. P. 

In the location and distribution of lamps in the 
auditoriums of the main chapel and the morning 
chapel the aim has been to secure a uniform degree 
of illumination and subdued effeets. Wherever 
possible the lamps have been concealed. In the 
main chapel the chancel is lighted by vertical rows 
of lamps placed behind the supporting columns. 
From the auditorium theJampe themselves are not 
visible, but the reflected light given by them is very 
pleasing in its effects. The arch over the chancel in 
the morning chapel is treated in the same manner. 
Around the cornice of the cruciform auditorium of 
the main chapel, twenty-eight feet above the floor, is 
placed a row of lamps one foot apart. Alternate 


lamps are attached to separate circuits controlled by 
automatic switches located in the sexton’s office, by 
means of which half or all of the lamps may be lighted 
. extinguished as may be desired. 


Elsewhere in the 


GRACE CHURCH CHAPEL AND MISSION BUILDING. 


building lamps are attached to brackets, or pendant 
from the ceiling, all electrically controlled by flush 
double-pole switches. 

Every detail of the installation has been carefully 
worked out, making of the whole a complete plant 
of the most modern type, which has been installed in 
the best possible manner. 

J. Stewart Barney andHenry Otis Chapman were 
architects of the buildings. Pattison Brothers, 136 
Liberty street, New York, were the consulting 
engineers who designed and supervised the complete 
electrical equipment. 

Hatzel & Buehler, 114 Fifth avenue, were the 
electrical contractors who installed the electrical 
plant and all its accessories. 


Attractive Carbon Advertising. 

Carbon products, such as motor brushes, battery 
carbons, electric light carbons, ete., have never been 
regaided as altogether proper subjects for artistic 
treatment. The advertisement of the Phoenix Car- 
bon Manufacturing Company, St. Louis, Mo., pub- 
lished elsewhere in tnis issue shows that the possi- 
bilities in this line have not been overlooked by this 
progressive and enterprising western firm. This 
company has recently increased its capital stock to 
$250,000 which will be applied to increasing manu- 
facturing facilities, so as to better accomodate the 
rapidly growing trade. 
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The trade-paper publisher often hears the com- 

plaint from manufacturers and merchants that adver- 
tising in trade papers does not pay. Noone disputes 
the general proposition that advertising does pay, 
but each one makes his own defence for his position 
as to trade-paper advertising, and the usual story is: 
i My business, you know, is different; we can’t offer 
bargains ; nothing but personal solicitation will sell 
my goods. 
There is some truth in this, also some error. In 
these days of sharp competition, personal solicitation 
and plenty of it is required to sell goods. But what 
salesman ever went on the road and made a success- 
ful trip for an unknown house or an unknown article 
of merchandise ? 

Personal solicitation is all right, and so is advertis- 
ing when properly done. 

If any concern in this or any other trade has found 


trade-paper advertising unprofitable, the fault nine 
times out of ten lies with the man who has charge of 
placing and preparing the advertising. A slovenly 
prepared advertisement may easily fail to do any 
good—even more, it is likely to do actual harm. 
But when a concern’s advertising department re- 


ceives proper attention—the same as is bestowed on 


other departments—advertising is a sure advantage, 


and a surely profitable investment. There is no line 
of merchandise which cannot, in some way, be profit- 
ably advertised. And in this trade, as in every other, 
those who devote thought and care to their advertise- 


ments grow in prestige and wax wealthy. 


These remarks are called forth by the appearance 
of new advertising matter from one of the largest 
supply houses in the country—also one of the young- 
est. Starting in a conservative way only two or 


_ three years ago, this concern has worked steadily up- 
ward and has secured a business of mammoth pro- 


portions. Artistic advertising has not done all this, 
but it has been a potent factor. Followed up by 
persevering salesmen, it has done the business. 

Does advertising pay? What man turning the 
pages of ELECTRICITY, feasting his eyes on the artistic 
production put forth to call attention to their new 


catalogue, will ever forget the. Metropolitan Electric 


Company of Chicago? 


ry 
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GENERAL NEWS. 


What is Going On in the Electrical World. 


Kingston, N. T.— The council has granted a franchise 
to the Rondout & Eddyville Electric Railway Company. 


Beeville, Tex.—George W. Greathouse has organized 
a company here to erect an electric light plant. 


Philadelphia.—The eommon council has declared in 
favor of establishing a municipal lighting plant. 


Tarrytown, N. Y.—A. J. Mackay has applied to the 
trustees for the right to build and operate a trolley rail- 
way in this village. 


Alexandria, La.—The electric light plant of the city 
is to be doubled. Additional dynamos, boilers, engines, 
etc., will be put in. 


San Jose, Cal.— The board of trade has passed a reso- 
lution in favor of establishing a municipal electric light- 
ing plant in this city. 


Gainesville, Fla.—J. M. Graham, H. E. Taylor and 
F. W. Cole have petitioned the city council for an elec- 
tric light plant franchise. 


Los Angeles, Cal.—Gen. Charles Forman has been 
elected president of the Kern River and Los Angeles 
Electric Power Company. 


Lake City, Fla.—The city council has given an elec- 
tric light charter to W. R. Bush, manager of the Lake 
City Water & Light Company. 


Ridgway, Ont.—The Crystal Beach Improvement 
Company has decided to build an electric railway be- 
tween Ridgway and Crystal Beach. 


Tully, N. Y.—An electric light plant is to be added to 
the waterworks, now nearly completed. A vote was 
taken on the addition on the 21st inst. 


Benton Harbor, Mich.—Preliminary steps are being 
taken by the city council to secure an electric lighting 
plant to be owned and operated by the city. 


Chatham Centre, N. T. The electric light plant which 
supplied this village with light has been destroyed by 
fire. The plant belonged to Henry C. Spangler. 


Elyria, 0.—Cars began to run on schedule time on the 
Cleveland and Elyria electric line on the 15th inst. The 
running time between the two places is 14 hours. 


Lincoln, III. -The organization of the Logan County 
Electric Light Company is announced. Capt. D. H. 
Harts is the president and the capital stock is $10,000. 


Raleigh, N. C.—J. M. Tufts, of Boston, is building an 
electric railway to his new winter settlement, Pine- 
hurst,” and will, it is said, extend it to Jackson Springs. 


Unionville, Mo.—Bids for the erection of an electric 
light plant to cost not more than $18,000 will be opened 
January 10. G. H. Gardner, city clerk, can be ad- 
dressed. 


Newark, N. J.—An ordinance to prevent the carrying 
for toll of any freight, merchandise or express matter by 
trolley roads in this city has been introduced in the 
board of works. 


Waycross, Ga.—The Satilla Manufacturing Company 
of Waycross wants a 1000-light incandescent dynamo, 50- 
light arc dynamo, 150 H. P. engine, and two 60 to 80 H. P. 
boilers, new or second hand. 


Holyoke, Mass.—Surveys have been made for the 
proposed electric road to the summit of MountTom, and 
those interested in the scheme are awaiting a report as 
to the estimates for the work. 


Moodus, Conn.—The people of this place are talking 
of plans to raise sufficient capital to build the Moodus, 
Marlborough and Glastonbury electric road, which was 
chartered as far back as 1893. 


Ellsworth, Me.—Hon. George E. Macomber, of Au- 
gusta, has made a proposition to build an electric rail- 
way between this city and Ellsworth Falls, and will 
probably be granted a franchise. 


Ennis, Tex.—It is reported that President E. H. R. 
Green of the Texas Midland Railway has an expert fig- 
uring on the practicability and probable cost of run- 
ning trains on his road by electricity. 


Wheeling, W. Va.—The Wheeling & Moundsville 
` street railway was opened for traffic a few days ago. 
The road extends from Wheeling twelve miles south, to 
Moundsville, and was built at a cost of $200,000. 


Chicago.—A representative of the Electric Storage 
Battery Company of Philadelphia has, it is said, com- 
pleted arrangements with a South Side street railway 
company to run storage battery carson its lines. 


Montreal, Can.—The shareholders of the Montmorenci 
Light & Power Company have decided to accept the 
offer of the Electric Street Railway Company for the 
purchase of the stock and franchise of the former com- 
pany. | 


New Albany, Ind.—It is reported that a syndicate of 
Eastern capitalists are negotiating for the purchase of 
the New Albany and Paoli turnpike with a view of 
as an electric railway between this city and 

aoli. 


Warren, N. Y.—The people of this town are anxious 
to have an electric road from Sugar Grove to Warren 
and are willing to subscribe liberally toward the under- 
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taking. It is hoped to interest outside capitalists in the 
project. 


Waltham, Mass.—The special committee on munici- 
pal lighting has reported to the board of aldermen in 
favor of the city purchasing the gas and electric light 
plant, which they valued at $253,000. The report was 


accepted. - 


Staunton, Va.—The street railway system in this city . 
is to be changed at once from mule power to electricity. 
President D. D. Parmely of the railway company says 
the line is to be extended so as to make it a belt line 
around the city. 


Columbia, Tenn.—Under a court decree the electric 
light plant and other properties of the Columbia Water 
Company and Columbia Improvement Company will be 
sold at public outcry at the court house here on the 15th 
of February next. 


Redlands, Cal.— The Redlands Electric Light & Power 
Company has sold to Henry Fisher of Pittsburg, Pa~ 
about $45,000 worth of bonds, which closes out all of the 
unsold bonds, and gives the company sufficient cash to 
pay off its floating debt. 


Winona, Minn.—Right of way is now being secured 
for the projected electric railway from Crosse to 
Neillsville. A slight change has been made in the route. 
by which the road will run through Mindora instead of 
three miles east of that place. 


Tomahawk, Wis.—The new electric light plant at the 
dam on Tomahawk river has been completed and the 
wheels set in motion. Many buildings in this city are 
now lighted from this source. The distance to the gen- 
erating plant is over two miles. 


Buchanan, Mioh.—The authorities are thinking seri- 
ously of buying the electric light plant and the right to 
500 horse power of the Buchanan Power & Electric 
Company for $30,000. The property of the company is 
to be sold at auction January 17. 


Suffolk, Va.—L. D. Smith and A. W. Cormick, of 
Norfolk, representing a syndicate who propose to con- 
nect Suffolk and Smithfield by a trolley road, have been 
over the ground, consulting with the people, and were 
favorably impressed with the prospects. 


Newburgh, N. Y.—The Buttermilk Falls Electric 
Company intends to increase its plant by the addition 
of a 75 K. w. Westinghouse generator and other appa- 
ratus. All necessary wiring, pulleys, shafting and fix- 
tures will be supplied by the Hyer-Sheehan Company. 


St. Louis.— Work is progressing rapidly on the St, 
Louis and Kirkwood Electric Railway, known as the 
Houseman Air Line. The tracks are laid from the 
eastern terminus of the road, at the southwest corner of 
Forest Park, to Meramec Highlands, the western ter- 
minus. 


Washington, D. C.—In the Senate a bill has been in- 
troduced to amend the charter of the Eckington & Sol- 
diers’ Home Railway Company, and providing fora new 
route. The bill provides that overhead wires shall not 
be used if electricity is the motive power and prohibits 
the use of horses. a 


Buffalo, N. Y.—The mayor has signed the ordinance 
giving the Niagara Falls Power Company a franchise to 
supply electricity for light and power in this city.—The 
new street railway company is encountering strong op- 
position to its proposed lines from those interested in 
the old companies. 


Albany, N. Y.—The mayor has vetoed the electric 
lightordinance recently passed by the common council, 
one of his principal objections being that it was appar- 
ently framed to prevent competition by specifying a 
system to be used which is not up to the latest improve- 
ments in lighting. 


Middletown, N. Y.—Bids will be received for addi- 
tional lighting at the Middletown State Homeopathic 
Hospital, Middletown, N. Y., up to noon January 4, 
1896. Specifications may be seen at the office of the 
hospital, and at the office of the State Commission in 
Lunacy, Albany, N. Y. 


Rochester, N. Y.—Several new trolley lines are pro- 
jected for next summer, to make the pleasure resorts in 
this section more easily accessible to our citizens. One 
of the most important of the proposed lines is the Iron- 
dequoit & Lake Shore road which will connect Summer- 
villeand Forest Lawn. 


Baltimore.—The sale of the Baxter Electric Motor 
Company’s property to Benjamin Deford and Jesse 
Hilles has been judicially ratified. It is understood that 
the company will not be reorganized, but the property 
will either be sold to an outside corporation or the plant 
and real estate disposed of separately. 


Lorain, 0.—An effort is being made tosecure the loca- 
tion of a big electric motor works in this city, which 
willemploy 325 men. Johnstown is also trying to secure 
the enterprise, but the chances are largely in Lorain’s 
favor. Tom L. Johnson and his brother, Albert John- 
son, are said to be interested in the motor works. 


Macon, Ga.—Three hundred electric lights will be put 
in the Brown House at Macon. Every room in the 
hotel will be lighted by electricity. It is said that the 
Central Railroad, Brown House and one or two other 
neighboring parties contemplate jointly establishing 
their own dynamos to furnish electric light and power. 


Niagara Falls.—The Niagara Light & Power Com- 
pany will shortly begin the work of laying the wires for 
electrical transmission of power to Buffalo. The great 
transforming station will be at Tonawanda, to which 


point the current will be carried in large units, and from 
there distributed throughout Tonawanda and to Buffalo. 


Crawfordsville, Ind.—Master in Chancery W. P. Fish 
back has sold at public auction the plant of the Craw. 
fordsville Water and Light Company. William Hord 
and Newman Erb, representing the first mortgage bond- 
holders, bid the plant in for $50,000. The plant is mid 
5 wont $250,000, and has an indebtedness of 


Oswego, N. Y.—F. E. Pritchard, superintendent of the 
Oswego Street Railway, has succeeded in perfecting an 
automatic regulator for controlling the current which 
supplies arc lamps, preventing irregularity in the brill- 
iancy of the lights. Mr. Pritchard is the inventor of a 
similar device for regulating the current on street car 
circuits. 


Culpeper, Va.—There is some talk here of building an 
electric passenger and freight railway from this town to 
Front Royal. This would make a line through the rich- 
est part of Rappahannock County, and would be very 
helpful to the people of the county, as they have no 
railroad at all, and all freight must be hauled from ten 
to twenty-five miles to a depot. 


Brooklyn, N. Y.—The rights, franchises and proper- 
ties of the Long Island Traction Company, sold at auc- 
tion recently to John G. Jenkins, president of the First 
National Bank of Brooklyn, for $5,000,000, were long 
the subject of litigation in this and other States. The 
purchase was made by Mr. Jenkins in behalf of the re 
organization -committee, who will have a new company 
incorporated under the name of the Brooklyn Rapid 
Transit Company with a capital stock of $20,000,000. 
Among the largest soek koldere of the wrecked Trac- 
tion Company were ex-Governor Roswell P. Flower, 
ex-Lieutenant-Governor William F. Sheehan and er- 
Secretary William C. Whitney. 


Ishpeming, Mich.—Winston Bros., the well-known 
Minneapolis contractors, are about to begin the con- 
struction of one of the most unique railroads in the coun- 
try. The new road will extend from Ishpeming to Mar- 
quette, Mich., a distance of only fifteen miles, but it 
will have to descend some 800 feet in that distance. The 
steep grade, however, is not the most remarkable thing 
about the road. It is to be operated by electricity gen- 
erated by itself. That is to say, the loaded trains de- 
scending from Ishpeming to Marquette will generate 
electricity, which will be used in hauling them back 
empty. The new road is to be used chiefly for hauling 
ore to extensive docks which will be built at Marquette 
at the same time that the road is being constructed. 


Pittsburg, Pa.—A party of New York, New Haven 
and Hartford Railroad officials, headed by President 
Charles P. Clarke, visited the East Pittsburg works of 
the Westinghouse Electric & Manufacturing Company 
on Tuesday of last week. There they were shown the 
new polyphase long distance current system in opera- 
tion. They also made a minute examination of the 
mechanism of the large motor engines which the West- 
inghouse Company and Baldwin Locomotive Works, of 
Philadelphia, are jointly experimenting upon, and 
which is designed for longer distance and heavier haul- 
ing than the motor engines now in use. None of the 
gentlemen would say whether there is any immediate 
eae of changing the motive power of their read. 

hey said they are anxiously waiting the progress of 
the experiments with a view of taking the earliest ad- 
vantage of successful results. 


TELEPHONE AND TELEGRAPH. 


Good Work in the Sopthwest. 


F. H. Brown, of Emporia, Kan., has been active in 
extending independent telephone service in Kansas and 
Missouri. In a recent interview he said: Girard. 
Pittsburg, Galena, Independence, Neodesha, Coffey- 
ville and other Kansas towns have telephone plants, and 
I am now busy on plants in Parsons and Oswego. The 
cities are to be connected. In Missouri, there are Jop- 
lin, Carthage, Webb City, Carterville and Lamar. The 
cost to subscribers varies from $12 to $30. My chargesat 
Parsons are $24 and $12; at Girard $24 and $0. In 
Joplin aad Carthage subscribers pay $30 and $18.” 


Another Pacifico Cable. 


The Pacific Cable Company has been incorporated at 
Trenton, N. J., with a total capital stock of $1,000,000, 
divided into 10,000 shares. The names of the incorpo- 
rators are : Abram S. Hewitt, D. O. Mills, G. M. Dodge. 
Fred D. Grant and Wager Swayne, of New York: 
James J. Hill, of St, Paul, Minn., Z. S. Spaulding, of 
San Francisco; John H. Browning, of Tenafly, N. J 
and Mason W. Tyler, Plainfield, N. J. 

The object of the corporation is stated in the papers 
filed. to be the construction and operation of electric 
submarine cables in the Pacific Ocean with telegraph 
lines and connections for the transmission of messages 
Connection, it is understood, will be made with the 
Hawaiian Islands. Offices are to be maintained in 
Jersey City and San Francisco, and business will be 
commenced on January 1 next. The company has been 
organized through the efforts of Col. Spaulding, of 
Hawaii, who has obtained a concession for a cable to 
the United States, with an annual subsidy of 940, 00 
from the Hawaiian Government. 


Called a Liar by Wire. 

Rev. I. C. Monson, of Stevens Point, Wis, hss 
brought suit against H. A. Lathrop and the Westem 
Union Telegraph Company for $5,000 damages for an 
alleged libelous telegram sent over the Western Union 
lines by Lathrop in which Mr. Monson was declared to 
be an unscrupulous liar.” 


Derc. 25, 1895. 
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ELECTRICITY. 


W. F. Churchman, the receiver of the Phenix Na- 
tional Telephone and Construction Company of Indian- 
apolis, Ind., has filed his final report, showing that a 
syndicate was ready to purchase the property of the 
defendant, and that all creditors had been satisfied. 
The repor has been approved and the receiver dis- 
charged. 


The council of East St. Louis, III., has passed an ordi- 
nance providing for the construction of a night watch 
and messenger system. The Missouri District Telegraph 
and Night Signal Service Company has accepted the 
ord inance and will proceed with the construction of 
the system. 


The Wausau and Merrill Telephone Company has let 
a contract to Peter Berard, of Merrill, to build a toll 
line between Wausau and Merrill, Wis. The contract 
calls for the completion of the line within thirty days, 
and the line will be owned jointly by Wausau and Mer- 
rill companies. 


At the recent meeting of the stockholders of the 
Lansing Telephone Exchange, Lansing, Mich., the fol- 
lowing directors were elected: J. Stahl. John Herr- 
mann, W. A. Fraser, D. A. Reynolds, F. B. Johnson, 
Dr. Ranney, H.C. Hedges, L. C. Blood, H. K. Vedder 
and A. A. Nichols. The exchange now numbers 367 
subscribers. 


A sub-committee of the Electrical Committee of the 
Philadelphia city council is considering the application 
of the Standard Telephone Company for a franchise in 
that city. 


The Fort Valley and Perry a Company of 
Fort Valley, Ga., has declared a dividend of 24 per 
cent. on the capital stock. The company has been doing 
business but little over three months. 


The ordinance adopted by the common council of 
West Bay City, Mich., for the Harrison Telephone 
Company has not been accepted by the company, and 
the check that was deposited becomes the property 
of the city through limitation. 


The Telephone Users’ Association of Milwaukee, Wis., 
has secured new schedules of rates from the Wisconsin 
Telephone Company, granting material concessions, to 
take effect January 1. 


Mayor Lebknecher, of Newark, N. J., is withholding 
his signature from the ordinance granting rights to the 
Home Telephone Company of that city. The company 
announces its readiness to go ahead as soon as the ordi- 
nance is signed. 


A new copper wire is to be strung by the Western 
Union Telegraph Company between Albany and Pitts- 
field for the exclusive use of the Buston & Albany Rail- 


The Department of Public Works of Philadelphia, 
recently advertised for bids for telephones to be used in 
the police department. The only bid received was from 
the Bell Company. The bid was $10 for full sets and $5 
for single sets. 


The Corry Telephone Exchange is the name of a com- 


pany recently organized at Corry, Pa., to construct an 
independent telephone exchange. 


The bids of the Standard Signal Company and the 
Gamewell Fire Alarm Telegraph Company for a signal 
system at Medina, N. Y., have been rejected. 


The Clarke Automatic Switch Company of Sioux City, 
Towa, has secured a franchise and is at work puttingina 
telephone system at Rock Rapids, Ia. 


The telephone exchange built at Petoskey, Mich., by 
John W. Chase, of Grand Rapids, and Frank Vincent, of 
Petoskey, has been opened with 60 subscribers. Bell 
rates have been cut to $20and $14. 


The Central Union Telephone J is negotiating 
for rga of way to connect Nashville, 
coutah. 


Contract has been let to C. W. Gallagher, of Meridian, 
Miss., for the construction of a telephone line from 
Shubuta, Miss., to Cocoa, Ala. 


The Automatic Telephone Company has applied for a 


franchise at Niagara Falls, N. Y. 


The New Castle Telephone Company of New Castle, 
Ind. Capital stock, $4,500. Directors: E. B. Phillips, 
C. S. Hernly, E. N. Bundy. 


The Southern Bell Telephone Company has declared 
war on the Home Telephone Company of Mobile, 
Ala., by a reduction of rates to $12 and $20. 


New Companies Incorporated. 


The Wayne Telephone and Telegraph Company—to 
connect Auburn, Geneva, Palmyra, Lyons, Clyde, 
Seneca Falls, Waterloo and numerous smaller places in 
New York State by telephone. Capital $5,000. Directors : 
8. E. Bishop, A. B. Bishop, George E. Brisbin, Derick 
Douglas. John H. Childs and Albert C. Lux, of Clyde, 
and E. W. Brown, of Palmyra. 


The Blue Earth Valley Telephone and Exchange 
Company of Winnebago Cıty, Minn., has amended its 
articles of incorporation increasing the debt limit to 
$10,000. 

The Southern States Telephone Company, with a cap- 
ital stock of $100,000, has been organized at Baltimore, 
Md., to construct telephone systems, etc.; Charles E. 
Fink, president; A. G. Davis, vice-president, and R. B. 
Hazlett, secretary-treasurer. 


IN., with Mas- 


The McEwen Engine and Thompson-Ryan Dynamo. 


The accompanying illustrations show, somewhat in de- 
tail, the workshops and the products of the J. H. McEwen 
Manufacturing Company. 

Figure 1 shows an interior view of the machine shop, a 
steel structure built by the Shiffler Bridge Company, of 


Fic. 


Pittsburg, Pa. The central part, 60 feet wide, is spanned 
by a twenty ton electric traveling crane. Within this area 
all the heavy machines are located. On either side is a 
wing 30x260 feet the second floors or galleries of which are 
equipped with light tools. Railroad sidings extend through 
the center of the main building. 

The McEwen High Specd Engine, one of the products of 
this company, has been on the market for about four years 
and has made a very creditable record during that time. 
Recently a number of improvements have been made in 
the details of the engine. Fig. 2 is the improved gov- 
ernor, shown by the cut to be extremely simple, having but 
one bearing and that aroller-pin bearing which requires 
no lubrication, so that the want of lubrication will not 
affect its regulation, and as the spring is the only part that 
is adjustable, there can not be any trouble from misadjust- 

ent. 

The Thompson-Ryan Dynamo differs in nearly every de- 
tail of construction from the ordinary type of generator. 
The most important feature is a set of series windings sur- 
rounding the armature and termed balancing coils. This 
feature, which is the invention of Prof. Harris J. Ryan of 
Cornell University, was introduced for the purpose of bal- 
ancing armature reaction, and carefully conducted scientific 
tests show that it accomplishes the desired end perfectly. 
Having no armature reaction to contend with, the design- 


ers lave beor able te ca trecves lye 
portant features never before possible. 
The field castings of these machines are of steel and con- 
sist of but three pieces which are held together by four 
bolts. One of these castings is the “ pole-ring,” shown in 
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Fig. 5, through which the balancing coils are wound, and 
the other two constitute the field ring proper, Fig. 7. 

The balancing coils are wound in such a way that the 
current passes through them across the pole face in the op- 
posite direction from the currents in the armature conduct- 
ors, and thus the magnetic effects of the armature currents 
are neutralized. 


* 
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Fig. 6 isa view of the completed pole ring. The field ring 
Fig.7, shows on its internal periphery the pole necks ” 
around which the coils are placed. It will be seen that the 
field ring is of such a shape as to entirely enclose the field 
coils, thus thoroughly protecting them from mechanical in- 
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jury. On account of the very small amount of field energy 
required the rise in temperature of the field coils is very 
slight, notwithstanding the fact that these coils are 80 
nearly surrounded on all sides. No compound winding is 
used, since the balancing coils afford a compounding vastly 
more effective than the compound coils of the ordinary 
dynamo. 

All of the armature cores are built of thin plates of a pe- 
culiar special steel, the distinctive feature of which is its 
unusually low hysteresis loss. The plates are stamped out 
in the form of rings, and a series of long slots are punched 
near the edges. l 

The large number of poles used enable the builders tọ 


greatly shorten the armature conductors and to use what- 


may be described as the cylindro-hexagonal style of. drum 
winding. In this winding ‘all parts of every conductor of 


any particular layer lie in the same °ylindrical‘surface, - 


the windings do not bend down over the end of the arma- 


ture core at any point, and the conductors being placed 


through the core and below the surface’ no binding wire is 
necessary. 
with pure mica insulation throughout. 

But little heat is developed in the core of the armatures 
since the quantity of iron is comparatively small and the 
magnetic density low, and the arinature being short and 
the ends of the windings being thoroughly cooled, it will 
be readily seen that there is small danger of overheating 
one of these armatures even with excessive loads. 

Fig. 10 is a view of complete brush-holder. The brush- 
holders are very simple, and hold the brushes in such a 
way that they require no adjustment, but have only to be 
slipped into the holder. Working with brush-holders ab- 
solutely fixed, there is entire freedom from sparking under 
any and all conditions of load.. The design of the machine 
peculiarly fits it for running in parallel. Two or more of 
these machines will work perfectly in parallel, and divide 
the lightest load evenly or maintain perfect unison with 
the entire load thrown off. — 

The Thompson-Ryan Dyfamos are built in sizes from 1212 
K. W. to 1500 K. W. capacity, both belted and direct con- 
nected. Fig. 1 shows the belted dynamo as well as the 
dynamo direct connected to the different types of the Me- 
Ewen engine. 

The sales office of the company has been established at 
26 Cortlandt street, New York City. 


— 
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Sunbeam Engraved Lamps. 


— 


Decorative lamps for in- 
terior lighting effeets have 
come to be regarded as essen- 
tial to the stock equipment of 
every well-regulated electri- 
cal supply store. The rapidly 
increasing use of this form of 
lamp has called into being a 
large variety of designs, so 
that the most fastidious may 
find styles suited to their 
needa, however elaborate they 
2 may be. Novel shapes and 
4 colorings have long been em- 
ployed to secure effects with 
miniature lamps. Satisfactory 
3 N as the employment of these 

lamps have been, they are un- 
2 suited: to certain purposes, 
AP notably for richly designed 
2 ond finished fixtures. 

For supplying this want the 
Sunbeam Ineandeseent Lamp 
Company, -Chicago, recently 
made a new departure in fur- 
nishing engraved tamps, and 
they have issued a catalogue showing a number of hand. 
some standard designs as well as samples of special designs 
that have been made to order. The lamps used in a hand- 
some residence should be in keeping with the shades aud 
fixtures, and it is not improbable that within a few years 


nothing but ornamental lamps will be used in such 


lighting. 


COMMERCIAL PARAGRAPHS. 


Mr. E. ©. Cary has assumed the general managership of 
the Packard Electric Company, Limited, St. Catharines, 
Ont. This company, with unlimited water power, manu- 
factures the Packard lamps and transformers for Canadian 
trade. i 


Among the handsome new calendars for 1896 received by 
ELECTRICITY are those of Wm. Jessop & Sons, Ltd., 91 
John street, New York, makers of the well-known Jessop 
tool stecl; Knowles Steam Pump Works, 983 Liberty street, 
New York, and Robert Poole & Son Company, founders 
and machinists, Baltimore, Md. 

The Lafayette Enginecring and Electric Works, Lafay- 
ette, Ind., which recently purchased the patents, plant and 
appurtenances of the Muncie Electric Works, Muncie, Ind., 
have become owners of the buildings formerly occupied by 
the Lafayette Car Works. These buildings have been fitte 


The commutators are built of tempered copper’ 


up with machinery for the manufacture of a complete line 
of electrical generating apparatus. 


A circular which is now finding its way to the desks of 
central station men thus explains how the high grade of 
American Incandescent Lamps is maintained: It has 
always been our aim to manufacture only high grade 
lamps, and to this end we use nothing but the best in 
material and workmanship. The utmost care is exercised 
in every part of our works. Every material is carefully 
examined: every chemical is subjected to scientific tests 
for purity and fitness; every filament is accurately 
measured and tested; every lamp is tested for vacuum, con- 
tact, correct candle-power and voltage, and, before being 


. shipped is subjected to careful scrutiny, and is burned 


on circuit for a sufficient length of time to develop latent 
defects. 


MOONLIGHT SCHEDULE FOR THE UNITED 
oa STATES. 


(Issued by the Washington Carbon Company.) 
DECEMBER, 18985. 


DATE LIGHT. DATE. EXTING. 
I 4.10 A. M I 6 A. M. 
3 No light ; No light. 
4 5.00 P. M l 4 8.00 P. M 
5 5.00 5 9.00 
6 N 5.00 6 10.10 
7 ! 5.0o⸗ 7 11.30 
8 5,00 9 12.40 A. M 
9. 5.00 10 1. o 

10 5.00 ' 11 i 1.50 “ 
11 5.00 “ 12 3.00 
12 5.00 13 4.20 
13 5.00 14 5.30 
14 5.00 15 6.20 
15 5.10 “ 16 6.20 
16 5.00 17 6.20 
17 5.00 18 i 6.20 
18 5.00 19 6.20 
19 | 5.00 20 6.20 
20 8.00 . 21 6.20 
21 | 9.10 22 6.0 
22 10.10 l B 6.0 
23 | Ir.00 “ 24 6.20 
24 11.00 “ 25 6.20 
25 (EE 0 0 „ 0 as ee @eeee 

26 12.10 A. M 26 6.20 ‘ 
27 1.10 27 6.20 
28 2.10 28 6.20 
29 3.20 29 6.20 
30 4.20 30 6.20 
31 No light. 31 No light. 


INCORPORATIONS. 


The Connecticut Engineering Company, Norwich, Conn. 
—to establish, construct and operate electrical lighting and 
power plants, ete. Capital stock, $5,000. Promoters: Geo. 

. Phillips, A. E. Rich, Geo. W. Hunt, Geo. E. Raymond, 
Norwich. 


La Capital Company, Portland, Maine—to manufacture 
and deal in electricity for purposesof light, heat and power. 
“apital stock, $1,500,000. Promoters: Theo. N. Vail, Lyndon, 
Vt.; Francis A. Houston, Boston, Mass.; Edw. K. Milliken, 
Deering, Me. 


The Martha’s Vineyard Electric Light and Power Com- 
pany, Cottage City, Mass.—to manufacture, generate and 
sell electricity for light, heat and power. Capital stock, 
$15,000. Promoters: Jno. A. Duggan, Josish Quincy, 
Jno. R. Graham. 


The Cherryfleld & Milbridge Street Railway Company, 
Cherryfield. Me.—to build and operate an electric railway 
from Cherryfield to Milbridge. Capital stock, 330,000. 
Directors: Samuel D. Leavitt, of Eastport ; George A. Curran 
and George A. Murche, of Calais; William N. Nash and G. 
R. Campbell, of Cherry field, and James Mitchell, of Portland. 


The Schance & Fair Electric Company, Chrisman, Fll.—to 
operate telephone, telegraph and electric plants. Capital 
stock, $6,000. Incorporators: George W. Fair, John G. 
Schance, Byron Ash and James Hoult. 


The Page Ticker Company, New York City. Capital 
stock, $25,000. Directors: David W. Johns and Willis B. 
Hale of Cleveland, Ohio; Robert H. Campe, Horace P. 
Hussey, John E. Wright, Edward T. Hickey and C. M. Artz 
of New York City. 


A bill has been introduced in the House of Representatives 
at Richmond, Va., to incorporate the Norfolk Electric 
- Light « Power Company, with Paul K. Boyd, B. N. Sperry, 
George Russell and Walter H. Taylor, all of Norfolk, and 
J. C. Sperry, of Syracuse, N. Y., as ineorporators. The 
measure authorizes the company to supply natural or arti- 
ficial lights and electric power for public and private uses, 
and to transact the general business of an electric company. 
The capital stock shall not be less than $15,000 and may be 
increased to $500,000. - 


The Pittsburg, Braddock & McKeesport Street Railroad 
Company, Pittsburg, Pa—to build an electric street railway 
in the City of Pittsburg. Capital stock, $66,000. Promoters: 
Chas. II. Johnston, Wm. Robison, Pittsburg; Walter 
Farinariss, Philadelphia, Pn. 


The Amarillo Realty and Live Stock Company, Kansas 
City, Mo.—to doa general real estate business; supply gas, 
water and electricity, ete. Capital stock, $25,000. Promoters: 
II. B. Sanborn, Wm. X. Craddock, C. P. Harney, Kansas 
City. 

The stockholders of the electric railroad at Fulton, N. Y., 
have decided to increase the capital stock of the company 
from €15,000 to $100,000. A consolidation of the Fulton and 
Oswego systems is now being arranged. 


The Union Traction Company, Reading, Pa. Capital 
stook, $100,000, Shareholders: Robert N. Carson, I. F. 
Carson, Nelson Buckley, Philadelphia: Richmond L. Jones, 


Samuel E. Rigg, Oliver S. Geiger, Frank P. Lauer, James 
A. O'Reilly, liam R. Mellvain, Henry C. England, and 
George F. Baer, Reading. 


The Walker Company of Cleveland, O., has filed articles 
of incorporation with the Secretary of State at Trenton. 
N. J. The company is capitalized at $2,000,000, and will 
manufacture electrical machinery. The incorporators are 
John Ludwig of Brooklyn and Charles N. King and Martin 
W. Dixon of Jersey City. 


The Sprague Electric Railway Company, Jersey City, 
N. J.—to manufacture, construct and equip electric and 
other railways, electric light and power plants and works, 
ete. Capital stock, $1,000,000. Promoters: Frank J. 
Sprague, Chas. M. Sprague, Clas. A. Benton, New York 
City; Edw. C. Platt, Brooklyn, N. V.; Howard F. Gurney, 
Jersey City, N. J. 


The Standard Building Company, Chicago, III.—to con- 
tract for and do a general improving, constructing, repair- 
ing, building and supply business, including electrical 
work and public and private improvements of ali kinds. 
Capital stock, $50,000. Promoters: Jos. Fish, Richard Sulli- 
van, H. A. Senf. 


The Logan County Electric Light Company, Lincoln, 
III. —to operate electric lights, electric power, and to heat 
buildings by steam. Capital stock, $10,000. Promoters: 
John A. Lutz, R. H. Gaines, John St. Gerny, Chas. C. Reed. 
T. A. Reynolds, Adam Denger, D. H. Harts. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DECEMBER 17, 1895. 


ELECTRIC RAILWAYS AND APPLIANCES. 


551,534. Closed-Conduit Electric-Railway System. Fied- 
erick C. Esmond, Brooklyn, N. Y., assignor to the 
Esmond Electric Traction Company, of West Virginia. 
Filed April 12, 1895. 

551,585. Closed-Conduit, Railway System, Frederick C. 
Esmond, Brooklyn, N. Y., assignor to the Esmond 
Electric Traction Company, of West Virginia. Filed 
April 12, 1895. 

531,536. Closed-Conduit Electric-Railway System. Fred- 
erick C. Esmond, Brooklyn, N. Y., assignor to the 
Esmond Electric Traction Company, of West Virginia. 
Filed April 26, 1895. 

551,537. Closed-Conduit System for Electric Railways 
Frederick C. Esmond, Brooklyn, N. V., assignor to the 
Esmond Electric Traction Company, of West Virginia. 
Filed Sept. 11, 1895. 

551,587. Electric Railway. Rudolph M. Hunter, Phila 
delphia, Pa., assignor to The Electric Car Company of 
America, same place. Filed Feb. 23, 1887. 

551,664. Electric-Railway-Motor Shield. Isaac F. Baker 
and William R. McLain, Lynn, Mass., assignors to the 
Thomson-Houston Electric Company of Connecticut. 
Filed Nov. 25, 1889. 

551,734. Transmission of Electricity to Moving Carn 
Thomas Nesom, Indianapolis, Ind., assignor by direct 
and mesne assignments, of one-half to William D. 
Eckenrode and Edward 8. De Tamble, same place. 
Filed Sept. 21, 1894. ` 


ELECTRIC LIGHTS AND APPLIANCES. 


551,357. Incandescent Electric Lamp. Charles A. Beal, 
Abington, Mass. Filed Feb. 28, 1895. 
551,364. Magnetic Electric-Lamp Holder. Martin H. 


Collom, Denver, Colo. Filed June 12, 1895. 8 
551,394. Electric Light. David Misell, New York, N. Y. 


Filed April 5, 1895. 
551,451. Electric Lighter. Herbert E. Rider and John 
Hencken, New York, N. Y., assignors to Robert W. 


Inman, same place. Filed Nov. 10, 1894. 


DYNAMO ELECTRIC MACHINERY, ETC. 


551,371. Means for Operating and Reguleling Speed of 
Electric ‘ otors. Rudolf Eickemeyer, Yonkers, N. . 
Rudolf Eickemeyer. Jr., executor of said Rudolf 
Eickemeyer, deceased. Filed Dec. 31, 1892. 

551,170. Controlling Electric Motors. David Mason, 
Schenectady. N. Y., assignor to the General Electric 
Company, of New York. Filed April 22, 1892. 

551,567. Electric Motor. Merle J. ightman and Oscar 
C. G. Urban, Cleveland, Ohio. Filed May 16, 1% 

Renewed May 15, 1895. 

551,633. Electric Motor. Frank E. Herdman, Winnetka, 
III. Filed Aug. 6, 1894. 

551,634. Mechanism for Admission and Regulation of 
Currents to Motors. Frank E. Herdman, Winnetka, Il. 
Filed March 29, 1895. 

551,635. Mechanism for Admission of Currents to Motors 
and Regulation of Current in Same. Frank E. Herd- 
man, Winnetka, III. Filed June 28, 18%. 

551,712. Dynamo-Electric Machine. Alexander B. Black- 
burnand William Buchanan, Wolverhampton, England. 
Filed Oct. 1, 1895. 


TELEPHONE AND TELEGRAPH APPARATUS. 


551,391. Automatic Telephone-Exchange System. William 
F. Lounsbury, Oswego, N. Y. Filed April 2. 18868. 

551,551. Holder for Telephone-Receivers. Fergus W. 
Martland, Fall River, Mass., assignor of one-half to 
George W. Hoar, same place. Filed June 10, 1595. 

551,674. Telephone-Transmitter. Theodore  Grissinger, 
Mechanicsburg, Pa. Filed Oct. 18, 1891. 


MISCELLANEOUS. 


551,361. Apparatus for Manufacturing White Lead by 
Electrolysis. Arthur B. Browne, Cambridge, and 
Edwin D. Chaplin, Natick, Mass., assignors to the 
American Lead Company, Kittery, Me. Filed July 2 
1894. Renewed May 18, 1895. 

551,372. Electric Program-Clock. Frederick Frick, Waynes 
borough, Pa. Filed April 29, 1895. 

551,388. Strong-Current Protector. 
Paducah, Ky. Filed Jan. 9, 1895. ; 

551,436. Electric Meter. Thomas Duncan, Fort Wayne. 
Ind. Filed July 11, 18%. : 

551,565. Process of Renovating Storage Batteries. Jobn 
Trowbridge, Cambridge, Mass. Filed Oct. 1, 19%. 
551,648. Electrolytic Process of Obtaining Precious Metals. 
Louis Pelatan, Paris, France, and Fabrizio Clerici. 

Milan, Italy. Filed June 25, 1895. i 

551,682. Electrice Lock. Philip Meyer and. Julius A. 
Meyer, Newark, N. J., assignors of one-third to Emil 
Blumenhein, same place. Filed Feb. 23, 18%. | i 

551,743. System for Regulating Effective Tension . 
Electrical Circuits. Hermann O. W. J. Breul, Berlit 
Germany. Filed Nov. 17, 1898. 


Adrian L. Joynes 


Vol. IX. 


EAI 


Published every Wednesday by the 


ELECTRICITY NEWSPAPER Co. 


B. E. GREENE, PRESIDENT. 
L. J. MONTGOMERY, SECRETARY. 


_ Pablication Office, - - 6 Park Place, New York. 


BURTON E. GREENE. 
H. WILLOUGHBY. 


Business MANAGER, - - - JOHN L. GANS. 


SUBSCRIPTION RATES: 


EDITORS: 


UNITED STATES, - — >o >œ 2.50 
In CLUBS OF FIVE OR Mone, — — 2.00 
FOREIGN COUNTRIES, - — ——— > e œ 4.50 
SINGLE Cors. 10 cents 


ADVERTISING RATES: 
As ELECTRICITY reaches all classes interested in elec 


trical work, its value as an advertising medium can be 


readily understood. Rates will be sent on application. 
Changes of advertisements should reach the office not 
later than the Saturday preceding the day of publication. 
Entered at the New York Post Office as second-class mail matter. 
THE TRADE SUPPLIED BY 
THE AMERICAN NEWS COMPANY. 


CONTENTS. 
Editorial Notes, — - - — - 323-324 
The Wizard of War. 
Acetylene is Profitable. 
Questions Soon Answered. 
Under the Searchlight, - - =- - - - 8265 
The Latest Niagara Wheel. 
FFF - - — — 825 
Obituary, - œ - œ - 325 


The Hunnings Transmitter, en Original MS. 


of Rev. H. Hunnings, M. A. Oxon., - - 825 
Comparative Tests of Boilers With Different 

Kinds of Coal, by Dr. Chas. E. Emery, - - 826 
Dust Destructors as Steam Producers for Eleo- 

tricity Supply Stations, by E. Manville, - 828 
European Incandescent Lamps, - - 329 
The Storage Battery—A Disoussion by Members 

of the A.IL.E.E., - - - 2829 

New York Discussion (Concluded ). 

The Electrical Exposition of 1896, — >- 330 
Storage Battery for Traction Work, - - - 330 
London Notes, — - - - - — - 880 
Legal Notes — 8380 
Original Investigations at columbia College, 330 
General New. 83331 
Two Interior Conduit Installations, - 838332 
The Badt Electric Locomotive, - - - - 882 
Telephone and Telegraph, - - - - - 333 
The Hoffman House Plant. 334 
Commercial Paragraphs, — 2834 
Incorporations, s 835 
Moonlight Schedule, - - - 8335 
Electrical Patent Record, - - - — 835 


NEW YORK, JANUARY 1, 1896. 


EDITORIAL NOTES. 


The Wizard It is naturally to be expected that 
of the newspaper war which has been 
War. raging with the fury of a woman 
scorned in the editorial offices of New York and 
London, would prove an incentive to the inventive 
genius of the world, and under the impetus of a 
state of belligerency there would be brought 
forth a variety and kind of life and commerce 
destroying devices that would astound the world 
should an opportunity arise to make a demonstra- 
tion of the possibilities of these besoms of destruc- 
tion. To conceive and to construct these engines 
of war, by means of which a handful of men can 
annihilate an army in the twinkling of an eye, 
would, it seems, require inventive and mechanical 
genius of a high order. 

Sober-minded people having some knowledge of 
mechanics, and who have been accustomed to look to 
the hare-brained, visionary inventor for the most 
wonderful conceptions, will be nota little surprised to 
know that Thomas A. Edison is the latest to plot 
destruction for America’s foes. In a page interview, 
embellished with illustrations, he has told a reporter 
of the New York Journal all about his aerial tor- 
pedoes that will bring swift destruction to the 


strongest fleets’’; he has described his ‘‘snake-like 


chains ” that deal death in multiple arc, so to speak. 
In event of war the Wizard says he will“ abandon all 
else and give my whole energy to the service of my 
country. He will perfect the sub-marine boat and 
dynamite gun, and by the magic of his name alone 
will transform the waters of our coasts into an 
agency more devastating than bullets. He will sur- 
round our great cities with cables that will deal death 
to all who attempt to cross them, and will charge all 
the circumambient atmosphere near the enemy’s 
fleet with electricity and consume ships and men 
alike. Should these devices fail to repel an invading 
foe, it will still be impossible for a hostile fleet to 
enter New York harbor. 

The present plan of torpedo protection finds little 
favor with the Wizard of War, and to improve upon 
it he proposes to erect a number of structures on which 
a wheel can be placed. These sunk to the bottom of 
the sea with a cable around them, would give you an 
endless cable that could be kept in motion just like 
the cables that run the street railroads. Torpedoes 
could be attached to these cables and run out as far 
from or near the shore as desirable. Its location at 
any time of its travel could be traced just as readily as 
if it were stationary. The torpedo could be cut loose, 
and allowed to shoot toward the surface by some 
magnetic arrangement and would discharge itself 
when the pressure of the water on the top was 
lightened. A few of these cables run out in various 
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directions would make the harbor a mine of death. 
Nothing afloat could live in it. There is nothing to 
prevent this being done to-morrow. Ño you see how 
quickly defences can be found.“ 


% * * 
Acetylene The recent incorporation of a $7,000,- 
is 000 company at Albany to introduce 


Profitable. acetylene gas in New York and 
neighboring cities calls attention again to the general 
question of the utility of this gas and to the opera- 
tions of the promoters who are making fortunes 
out of the sale of territorial rights. 

In the latter part of 1894 the Willson Aluminium 
Company claimed to have accidentally discovered a 
very cheap process of making calcium carbide, and a 
promoting company—the Electro Gas Compatiy= 
was at once formed for the sale of rights. 

A dividend of 60 per cent. on the stock of this 
company has already been paid, and one of 50 per cent. 
is promised in the near future.. A Chicago sub-com- 
pany has already paid to the parent company $300,000 
as one instalment for the rights in that city.. This 
dividend has been paid, in fact, solely from the sale 
of rights. Not a single ton of calcium carbide has 
yet been made in this country, and acetylene gas is 
not yet a commercial product. 5 
In ELECTRICITY for December 26, 1894, ‘here was 
printed a paper on this subject, by Prof. Francis 
Wyatt, Ph. D., which attracted wide attention. 
Among other things, Prof. Wyatt said : 


When Maquenne and Travers were working on 
these lines, Mr. Thomas L. Willson, of the Willson 
Aluminium Company, was carrying on experiments 
in the manufacture of aluminium and calcium alloys 
at Spray, N. C. In the progress of these experiments, 
and while attempting to produce metallic calcium 
in his patent electric furnace, he succeeded in making, 
from a simple mixture of lime and carbon, and with 
a current of 4,000 to 5,000 amperes, a fused, black, 
homogeneous mass, which became solid and brittle 
when cooled. This substance was shown by analysis 
to be very pure carbide of calcium, of the formula 
CaC,, and the gas which it evolved from the decom- 
position of water was pure acetylene, formed accord- 
ing to the reaction 

CaC, + 2H,O = C, H, + CCa (HO) ö 

This contribution to organic chemistry of a plenti- 
ful and cheap source of acetylene, by so easy and 
simple a method of making calcium carbide, must be 
regarded as one of the most important of the valuable 
resources added to the chemical industry by electri- 
cal engineers, and the Willson Aluminium Company 
has shown its appreciation of it by continuing to 
manufacture the carbide on the small scale. A new 
corporation has also been formed, which is known as 
the Electro Gas Company, and which proposes to 
erect a large new plant for its wholesale production. 

.. As the actual result of its recent practice, 
the Willson Aluminium Company has found that it 
can produce one short ton of calcium carbide from a 
mixture of 1,200 Ibs. of fine coal dust and 2,000 lbs. 
of burnt lime, and at an expenditure of about 180 
electrical H. P. per hour for 12 hours. These figures 
are not very far from those required by theory, and 
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they agree very closely with those given by H. 
Moissan, who has also produced the carbide in an 
electrical furnace of his own invention. It would, 
therefore, seem safe to formulate the approximate 
ewt of production somewhat as Yollows for both the 
carbide and the acetylene : 9 8 

1,200 Ibs. coal dust, a9 4.50 
2. 000 Ibs. powered burnt lime 41.00 
180 k. H. P. from water at, say, 50c. per hour for 12 


Hour sive neds css iia cee nes eked cess eewe eee. 6.00 
Aber ² ]ði)used 2.50 
Cost per 2,000 Iba. Ca Cs say... e $15.00 
Cost per 2,000 Ibs. CZ Hz, aq ceceece: $87.00 


These figures would hold good, not only for the 
present works in North Carolina, but at any other 
place where cheap water power and equally cheap 
coal, lime and labor are proourable and accessible. 

. . The experiments that have been made by 
the Electro Gas Company have satisfactorily demon- 
strated that one short ton of calcium carbide will 
produce, by merely mixing it with water, about 
10,500 cubic feet of acetylene, which, when mixed 
with the required amount of air produces a gas 

ual in illuminating value to 100,000 cubic feet 
of city gas of 22 to 25 candle power per 5 feet 
standard burner. If to the estimated cost already 
given forthe calcium carbide there be added, say $15 
per ton for freight, incidentals and profit, the material 
for producing such a gas could be obtained at nearly 
all points fer 30 cents per 1,000 cubic feet ready for 
burning, and the convenience with which the calcium 
carbide can be packed and freighted, combined with 
the easy preparation of the gas iteelf in great or small 
quantities, at any time, should enable it, if not to be 
adopted for the common supply of large cities, to 
supply the requirements of country hotels and dwell- 
ing heuses and of railway cars. 

Prof. Wyatt’s paper was really the prospectus upon 
which the Electro Gas Company went into business, 
and that the business has been profitable up to date 
is proved by the payment of a 60 per cent. dividend. 

Now that a full year has passed, it is proper to in- 
quire how far the promises have been realized. 

Is acetylene gas being used commercially? No. 
Has the Electro Gas Company built a plant for the 
manufacture of calcium carbide? No. Is any one 
making calcium carbide in quantities? No. What 
have investors bought? 

The Engineering and Mining Journal prints a com- 
munication which gives considerable information on 
this point: 

Acetylene gas is a combination of hydrogen and 
carbon and is the product of the decomposition of 
calcic carbide and water. Calcic carbide is the com- 
bination of calcium and carbon and isa product re- 
sulting from the action of the heat of the electric arc 
on lime and coke. A short ton of calcic carbide, 95 
per cent pure, may be counted upon to produce 10,- 
000 cu. ft. of illuminating gas, which gas is over ten 
times brighter than the present average illuminating 

If calcic carbide could be produced for $30 per 
ton, including conversion of the same into gas, the 
resulting gas would cost $3 per thousand : hence, as 
this gas is ten times brighter than ordinary illumina- 
ting gas, the proportionate amount of illumination 
could be had for 30c. per thousand. The production 
of water gas in the United States is now costing from 
30c. to 40c., or more, per thousand, varying accord- 
ing to the care in the management of the work. This 
ae does not take into consideration the handling 
of the gasfurther than putting itin the holder. Cal- 
cic carbide is now being produced and has been for 
about two years past. at Neuhausen-on-the-Rhine, 
with water power, and in one of the most complete 
electrical and industrial plants in the world, at a 
cost of 3!c. per lb. or $70 a short ton. 

It is explained by the promoters of the scheme to 
those who are able to get near the point of the busi- 
ness, that ‘‘ Here we have an electric furnace, in the 
bottom of which is acathode, in the top of which we 
have an anode (the first a carbon plate, the second 
one or more large sticks of carbon); here is our dy- 
namo, here is our water-wheel, here is our old mill- 
race, and where is the cost of power? Here is a one- 
armed man feeding ground lime and coke into the 
furnace, and here is a negro-hoy working the anode 
up and down so as to maintain the arc. There is the 
pay roll; here is the bill for the lime and coke. 

here is this great expense account we hear about?“ 

This situation apparently presents very simple 

ound for investigation. Asa matter of fact it is a 


ittle too complex for the ordinary technical investi- _ 


gator, and is far beyond the public. It combines 
geveral important elements which require investiga- 
tion by men who are fitted to investigate in three 


important fields: (1) Mechanical engineering, (2) 
Chemistry and (3) Electricity. It has not been 


passed upon, publicly, by men of the character men- 
tioned. It is safe to assume that the promoters in 
question have not discovered any new principle in 
electricity. Unless they have done so, it is equally 
safe to assume that with their primitive methods 
they cannot produce calcic carbide as cheaply as it is 
being made at Neubausen with the most perfect 
facilities which capital can employ. It is held by a 
few students of this subject that the same ignorance 
which prevented the promoters of this operation, 
knowing that they had made calcic carbide origi- 
nally, is responsible, together with the enthusiasm of 
the moment, for their further failure to discover the 
leak in their estimates. It is possible that that leak 
may be found in the fact that they fail to charge 
themselves with sufficient expense for power. It is 
said that the Electro Gas Company has arranged to 
put up calcic carbide works on the line of the Niagara 
Falls Power Company and has contracted with that 
eompany for power at the rate of $25 per horse power 
perannum. It will be found that paying for their 


power at this rate, if they run every hour and every 


week day of the year, and use every atom of their 
electric current in the production of calcic carbide, 
that their power will cost them about $11 per ton of 
carbide produced. At Neuhausen, only about 20 per 
cent. of the total efficiency of the heat of the are is 
utilized in forming the calcic carbide. $11 X 5 = $55. 
The Pittsburg Reduction Company has had a wide 
experience with electric power and heat. No one to 
date, it seems, has succeeded in patenting calcic car- 
bide. Patents have been secured on several ways of 
utilizing the same. The Pittsburg Reduction Com- 
pany, apparently being aware of these facts, made a 
line of experiments which are said to have been much 
more exhaustive than any work yet done, or possible, 
by the Willson Alluminium Company, and stopped 
the work because of the fact that the production of 
the calcic carbide cost them, instead of $70 per short 
ton, as at Neuhausen, at the rate of about $150 per 
ton. At this price they saw little use chemically for 
the product; and, as their acetylene gas product 
would cost them $15 per thousand, or $1.50 per 
thousand for illumination proportioned to ordinary 
gas, they left the field. 

It is supposed that the reason for the failure to 
secure the total effectiveness of the heat of the arc 
in the production of carbide is found in the impossi- 
bility to feed the ground lime and coke into the fur- 
nace so that the are may be continuously maintained. 
When the crushed lime and coke are placed on the 
eathode, and when the top of the pile reaches a proper 
distance from the anode or the carbon sticks, quite 
the full effect of the arc is had, and calcic carbide is 
formed. Should the top of the pile be too far be. 
neath the anode, as long as this continues the power 
is being wasted, the anode being burned away. 
Should the top of the pile of coke and lime be too 
high and touch the anode, the current is short-cir- 
cuited, and the waste goes on as long as this state re- 
mains unchanged. Various methods are being tried 
for correcting this state of affairs, which will be best 
understood by pointing to the clockwork now used 
for a similar reason in the arc lights in daily use, 
which are all imperfect in the respect in question to 
date. Industries depending upon electric arc are 
proceeding without much hope of correcting this 
serious drawback. Their hope of economy lies in 
cheap generating power. With very cheap power, 
say $2 per horse power per year, or the discovery of 
means for the utilization of the full theoretical power 
of the heat of the electric arc, the problem of the pro- 
duction of calcic carbide at $30 per ton and acetylene 
gas at $3 per thousand will be solved. So far as the 
Willson Company, or any other carbide producer, is 
concerned, these accomplishments are as far away as 
the discovery of a method to get in general use more 
than 20 per cent. of the full energy of coal. 


The incorporators of the New York Carbide and 
Acetylene Company are Elias C. Benedict, Anthony 
N. Brady, Walton Ferguson, Frederic P. Olcott, 
John Sloane, and Samuel Thorne. They are likely 
to pay a high price for their education as to the com- 
mercial possibilities of acetylene gas. 

The patents of the Willson Company are worthless. 
The manufacture of calcium carbide is free to the 
world. The only reason why it is not now being 
manufactured in dozens of places is that it costs more 
than it is worth. The Willson people first claimed 
to have reduced the cost of manufacture to $5 (a, $7 
perton. This estimate has been growing until now 
$40 is the cost claimed. Even at this price there 
would he little incentive to introduce acetylene as a 
competitor of water gas, for the reason that, although 
it were cheaper there are many obstacles in the way 
of introducing acetylene even as an enricher of 
ordinary gas. The first is that it burns ordinarily 


with a very smoky flame, Means must be devised 


to overcome this before it can be used successfully as 
an illuminant. In the second place, the gas unites 
directly with copper, forming a highly explosive 
compound, and therefore copper or brass must be 
eliminated from the fixtures in which it is to be used. 
The latter objection is a serious one, and impossible 
to overcome except by selling the gas so cheap that 
consumers can afford to put in new fixtures. 

The spectacle of conservative capitalists investing 
their money in such rights as the Electro Gas Con- 
pany and theStandard Telephone Company offer is a 
curious one, and provides a subject for the careful 
study of psychologists. What are these men think- 
ing off As far as the original promoters are con- 
cerned, it is easy to see what they are thinking of. 
Stock in the patent Electro Gas Company, par value 
$100, has been sold as high as $1,000 a share. 

Electricity as an illuminant has nothing to fear 
from the competition of acetylene gas at present. 
But we recommend Mr. Thomas L. Willson, Mr. 
George F. Seward and the rest to go slow unless they 
value money dishonestly made more than their repu- 


tation as business men. 


& % * 
Questions Commenting last week upon the 
Soon serious problems which confront 
Answered. railway companies in the large 


cities, where the demand for rapid transit is increas 
ing and where hostility to the overhead trolley grows 
more formidable every year, the conclusion was 
reached that in many localities neither the cable 
nor an open-conduit system could be looked to for 
relief, and we asked the question ‘‘ What is there 
left??? We were unaware at the time that there 
would so soon be an answer to our question bya 
thorough and practical demonstration in this city. 

In the same issue appeared some comments of the 
American Engineer and Railroad Journal on the 
‘‘Bugbears of Electric Traction.“ These were, 
according to our esteemed contemporary, the 
acknowledged difficulty of getting two motors to 
work in unison on one car, the necessary difficulties 
of the gearing problem, pounding of the rails and 
consequent flattening of the wheels. 

The demonstration above referred to will also 
have an important bearing on the question of whether 
these *‘ bugbears’’ can be eliminated in electric rail- 
way practice and is worthy of careful consideration. 

The Johnson- Lundell Company have arranged with 
the Metropolitan Traction Company to put in a 
working system in Thirty-fourth street from Tenth 
avenue to the North River to prove during the 
coming winter the utility of this closed conduit in 
connection with a single-motor car equipment. 

This system was thoroughly described in ELECTRI- 
CITY for March 16, 1894, since which time, however, 
several important improvements bave been made, 
notably in insuring protection against the mil re- 
maining charged after the car had passed any contact 
switch. 

The street chosen is admirably adapted for a 
conclusive test, and its choice shows the confidence 
of the promoters. It has a steep grade, takes in 
some of the most poorly drained territory in the city. 
and for heavy traffic is one of the busiest of our 
streets. Every obstacle which would be encoun- 
tered in the entire Belt Line system will be met with 
here. The cars will be in operation by January 10 
er 15, and every opportunity will be afforded to 
railway men and the publie generally for complete 
and exhaustive testa. If the General Electric Com- 
pany adopt the same policy with regard to the opeo 
conduit system in Lenox avenue, a good many dis 
puted points as between the closed and open conduit 
systems will be settled forever. 

Every detail of the equipment is designed to repre 
sent the highest development of economical practice. 


the generator being driven by a Westinghouse ga 


engine. 
The single motor idea is not a new one, bat has 


not before proved successful. One of the obstacles 
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in previous experiments has been in che control ot 

‘the motor. This has been obviated entirely by Mr. 
Lundell by giving the armature two sets of wind- 
ings. By handling the sets of coils separately the 
motor is susceptible of series multiple control. The 
method of suspension on the frame of the truck dis- 
pels at onee all the bugbears referred to by our 
steam railway eritic. 


Under the Searchlight. 


— 


Views and Opinions on Timeiy Topics. 


New Uait for Hous-Kenneoley. 


(From the Sioux Falls Argus- Leader.) 


J. E. Tomlinson received on Monday a new four ton 


dynamo for bts electric light plant. 
& © 


Tadpotes as Pote Finders. 


A French physician has found that if an electric 
current be passed through water in which a tadpole 
is swimming the animal, will immediately turn so 
that its head is toward the anode, or, in other words, 
#0 that the current passes into its mouth and out 
from its tail; its head will therefore always point 
towards the positive pole. The effect on a lot of tad- 
poles in the same vessel is quite amusing. 


R * . 

Tus dectors of Buffalo, N. Y., don't want the 
peace and quiet of Franklin street in that city dis- 
tarbed by the clang of Tom Johnson's trolley gong. 
At a meeting held a few days ago to protest against 
the granting ef a franchisee to the Buffalo Traction 
Cempany, Dr. Delancy Rochester, acting as spokes- 
mam for the allopathic, bomœopathie and eclectic 
kickers, gave utterance to the following : 

‘‘ The noise of a trolley ear passing would injure a 
physician’s business. It would be impossible for us 
to hear a heart-beat with the trolley's clanging, bang- 
ing and zipping all the time. It would be impossi- 
ble for us to property diagnose a disease. 

& * * 
Electricity and Americanism. 
(From the St. Louis Republic. ) 

ELECTRICITY is augmenting the spirit of true home life 
and intensifying our love of country. It will, from the 
very nature of its essential progresa, vastly strengthen the 
American spirit in the rising generation. 

% & * 
A Chance for H. M. Byllesby. 
(From the Leola [S. D.] Herald.) 


The Electric Light Company of Watertown is about to 
throw up the sponge. The company intends to close the 
piant unless someone will take it, and that right away. 
The company has been running behind ever since the city 
quit paying for lights. The company offers the plant to 
the city for 1896 at $1 rental, the city to take all the receipts. 
The company has a bended debt of 99,600. 


K&R & & 
The Latest Niagara Wheei. 


Of the making of water wheels to utilize the Falls 
of Niagara the same may be said as was said of the 
making of books. The latest device of this kind is 
the invention of L. W. Hotchkiss, described by the 
Niagara Falls Cataract as ‘‘the well-known quarry- 
man at Lewiston, who was brought up along the 
banks of the Gorge, and who has carefully studied 
the currents and other conditions.’’ This gentleman 
has ‘‘a current motor scheme in mind before which 
all other current motors sink into insignificance.” 

Inventor Hotchkiss contemplates the building of a 
steel arch across the Garge below the falls, which is 
to be used to sustain an undershot wheel extending 
from shore to shore, the power to be equally divided 
between the two countries, and transmitted where it 
is wanted. The paddles of the motor are all to be 
attached to the main shaft and immersed to such a 
depth as to furnish the most power. The main shaft 
would extend across the river, with a power-house at 
each end. The location selected for the bridge and 
motor is at the outlet of the whirlpool where the 


ELECTRICITY. 


river is narrowest, and the bridge is to be used for 


traffic. It is estimated that such a wheel would de- 
velop 50,000 horse power, and ice and other debris 
floating down against the paddles would only add to 
the power exerted. 


& N & 
Christ mas by Gas Light. 


(Interview with a prominent citizen of Brooklyn.) 


` Since the Brookiyn Union Gas Company hae got all the 

Brooklyn companies into its grasp, the light has been get- 
ting gradually worse, until to-night our Christmas is 
spoiled because we haye no light, and as the stores are 
closed we could not buy candles or oil. 


& K % 
JUDGE SEAMAN has issued an order that the prop- 
erty of the historic Appleton (Wis.) Edison Company 
be sold in foreclosure on January 3. 


x * * 

SERVICE in a corporation which has no body to be 
kicked, no soul to be damned, appears te have a 
deadening effect on the finer sensibilities of most men 
so employed. A recent incident at the new Manhat- 
tan Athletic Club illustrates this. Mr. A. G. Mills, 
vice-president of the Otis Elevator Company, bap- 
pened to be a member of a committee for the pur- 
chase of some new elevators. 
formed his associates that he knew all about electric 
elevators, while they knew nothing. Therefore the 
matter should be left tohim. He would see to it 
that his firm put them in at cost. To satisfy them- 
selves on this point, the committee were urged to call 
on Stokes & Parrish, the Whittier Machine Company 
and the Otis Company for bids. 

How many members of the committee knew that 
the relations between these concerns, all in the Ele- 
vator Trust, are such that the bids of all three of 
them can be made up in the office of the Otis Ele- 
vator Company whenever it seems best to do so? 

yY & * 

THE anti-English sentiment in Caracas, en 
is very bitter. A movement is now on foot to dis- 
place all English telephones with those of American 
manufacture. 


Johnson —Sprague Weston. 


A few weeks ago ELECTRICITY printed a notice of 
the incorporation of the Johnson Lundell Railway 
Company coupled with the news that Mr. Edward 
H. Johnson would soon again be an active factor in 
electric railway work. 

Last week it was recorded that Mr. Frank J. 
Sprague isin the field with the Sprague Electric 
Railway Company, with assurances of startling 
developments in the Jine of equipment for elevated 
and suburban roads. 

This week the Weston General Company is 
announced, with Messrs. Edward Weston, F. C. 
Matthiessen and Henry E. Niese as incorporators, to 
develop electrical inventions and devices and manu- 
facture and sell electrical machinery and appliances 
connected therewith. 

Which all looks as though the pioneer inventors 
and hustlers think there is money yet to be made in 
the electrical business, and many improvements yet 
to be introduced before the development reaches the 
ultimate. 

OBITUARY. 

Mr. Merritt Clarke, who died on Christmas Eve at 
his home in Derby, Conn., was buried on the 27th. 
Mr. Clarke was eighty years old on Dec. 4 last and 
bad spent the greater part of his life in the oom- 
munity where he died. He leaves six childien, the 
youngest of whom is Mr. W. J. Clarke of the General 
Electric Company. 


Brooklyn Institute. 
Prof. M. J. Pupin, of Columbia College, will 


deliver an illustrated lecture before the Brooklyn 


Institute of Arts and Sciences on the evening of the 
3d inst. on Electrical Resonance and Alternating 
Current.“ 


He graciously in- 
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The Hunnings Transmitter. 


— — 


(From the original M., now in possession of ELECTRICITY.) 


IN RE TELEPHONE —Statement by the Reverend 
Henry Hunnings, M. A. Oxon., of Portland House, 
Ryde, Isle of Wight. 


Having from childhood been brought up in an 
‘‘ eleetrieal atmosphere, it was only natural that 
when Bell's telephone was intreduced into England 
I should immediately tarn my attention to it; and 
more especially as it actually carried out a proposi- 
tion whieh my eldest brother made to me some years. 
before. His idea was that a vibrating diaphragm 
might be arranged to eontrol a voltaic ourrent at one 
end of a line wire and that those vibrations should 
be reproduced at the other end by means of. an electro- 
magnet acting upon a similar vibrating diaphragm, 
so that be might be asked a question apd give an 
answer without the trouble of leaving his office. I 
did not see at that time how it was possible to ac- 
complish such a thing and in faet spoke as no scien- 
tific man should speak, and said it was impossible. 
It may well be imagined that when Bell’s telephone 
was brought before the notice of the British Associa- 
tion, in 1877, I should of course take the matter 
into consideration, the Bell telephone carrying into 
practical effect my brother’s desire of some years be- 
fore. On experimenting with it, I was greatly dis- 
appointed with the results, viz., the feebleness with 
which the voice was reproduced, nid I came to the 
conclusion that what was wanted was a transmitter 
which would control a direct voltaic current, and to 
that I turned my attention. 

In November, 1877, I made a transmitter with a 
vibrating diaphragm of paper, and also one with a 
smaller i iron diaphragm. I tried from one to many 


points. but the adjustment was so delicate and so 


easily disarranged that I veluctantly gave up my 
theory of fixed points. I need not detail the various 
experiments I made, and over which I lost a great 
deal of time, but go on at once to say that I was 
ignorant of what was being done or had been dore 
in America. I was working entirely upon my own 
lines and upon my own theories. 

My next step was to arrange a row of cinders 
(about 18 inches long) upon a tightly stretched piece 
of paper. This gave articulate speech, but very 
feebly. At last about April, 1878, I thought I would 
try the following experiment: I turned a wooden 
ring about two inches in diameter and about 3 deep, 
a paper diaphragm covered with tinfoil was affixed 
to either side and the intervening space filled in with 
crushed cinders. This gave very fair and encourag- 
ing results, and in the end I took out letters 
patent’? in the following September. This step I 
should have taken earlier had it not been for the 
great discouragement I received from the Post Office 
authorities. In my simplicity I thought the Govern- 
ment of the country was the fountain-head to go to 
with such an invention. I accordingly sought an 
interview with the Postal authorities in the summer 
of 1878, and was introduced by a nephew of the late 
Sir Rowland Hill. Mr. Preece was unfortunately 
away, and the gentleman I saw poured so much cold 
water upon me and telephanes in general that I re- 
turned to the country much disheartened. After the 
genial warmth of the summer months, spent in a 
pleasant part of Yorkshire, I sufficiently recovered 
animation to venture upon a Provisional Protec- 
tion ” so that I might allow the instrument to be ex- 
perimented upon. This “ protection’’ was granted 
on the 16th September, but the instrument hað 
undergone no vitat change since the previous June, 
and in fact was the first transmitter invented, or as 
far as I can learn, the only one in existence in Eng- 
land at that date. 

And now may come some :emarks with regard to 
my claim and Mr. Edison’s. It has been alleged 
that my patent is an infringement of Mr. Edison's, 
but if we compare the action of the two transmitters 
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it will, I think, be clear to every unbiassed person 
that they act upen two different principles. In 
January, 1883, I wrote to Mr. Preece upon the sub- 
ject and he replied upon the 26th: I am perfectly 
satisfied that the contact theory is the right one and 
the pressure theory is—in plain Saxon ‘all rot.’ I 
do not think you have anything to fear from Edison’s 
patent. 

Points of contact had been my aim from the very 
first, and why I say in my specification ‘‘ preferably 
oven-made engine coke is because of its specific 
gravity compared with its bulk. I have obtained 
much louder results from fine brass turnings; but 
success with these is so very variable, owing to the 
heavy specific gravity compared bulk for bulk with 
oven-made engine coke, that for practical purposes 
brass or any other metal turnings are unsuitable and 
altogether unmanageable. At the same time I re- 
serve to myself the right to use any conducting sub- 
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January, 1879, the Earl of Derby inspected them 
‘and was astonished to find that the transmissions 
were 80 distinct. In a private letter to me his 
Lordship said he never heard the telephone so loud 
and perfeetly before. 

At the British Association meeting at Sheffield my 
transmitters were exhibited and came under the 
notice of Mr. Edison’s agent. 

On the 22d and 23d January, 1880, I had the pleas- 
ure of making several teste in company with Mr. 
Preece. On the latter day, Mr. Edison’s agent, Mr. 
Adams, was present and was very much astonisbed 
to find that my transmitter was so much superior to, 
and could get through so much more induction ”’ 
than Edison’s. 

On the 2d February, 1880, the Bell Telephone 
Company entered into negotiations with me for the 


purchase of my patent, but on the amalgamation of 


the two companies the negotiations came to an end. 


=n 12123 — 
eee > ee, 


| 


| 


2 a 


9 A. i Axon, 


stance in a granular form and in a loose state. Th 
innumerable points of contact and the mobility of the 
same are my claims to originality. 


Now let us turn to Mr. Edison's own account of 
his transmitter experiments and we find him stating 
that a small disk made of lampblack taken from a 
smoking petroleum lamp gave splendid results. It 
was soon found upon investigation that the resist- 
ance of the disk could be varied from 300 ohms to 
the fractional part of a single ohm by pressure alone. 
We can now compare the two instruments. Mr. 
Edison’s transmitter is the pressure system 
mine, points of contact and the mobility of the same. 

Towards the end of December, 1878, my instru- 
ments were publicly used on Messrs. Bright’s wire 
between Manchester and Rochdale. On the 3d of 
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JIS ale clove te le £ correct and concise 
history of my invention. 
H. HUNNINGS, M. A. Oxon. 
Ryde, I. of W., January 3d, 1882. 


Chicago Electrical Association. 

What Next in Electrical Railway Work?” was 
the theme of discussion at the meeting of the Chicago 
Electrical Association held Dec. 20. The paper 
of the evening was by Mr. J. R. Cravath of the Street 
Railway Review. He discussed at considerable length 
the underground conduit and other systems, and said 
that while the conduit system might be operated 


successfully in clean, well-drained residence streets, 
to attempt to employ it under the conditions which 
obtained in the down-town streets of Chicago would 
be to invite probable failure. 


Vol ix., No. 25 


COMPARATIVE TESTS OF STEAM BOIL 
502 WITH DIFFERENT KINDS OP 
OAL.* 


BY DR. CHARLES E. EMERY. 

Experimentally, hydrogen burned in oxygen has 
over four times the calorific value of carbon. It 
seems evident, therefore, that the value of the fuel 
should be greater the larger the proportion of hydro- 
gen it contains, but such is not the case. The evi- 
dence to the contrary was at an early date over- 
whelming, and it was claimed by many that the 
commercial value of coal of all kinds was practically 
proportioned to the carbon element alone. From the 
weight of evidence, it appears to the writer that this 
simple rule is, in a general sense, as nearly accurate 
as any other that has been suggested for a number of 
varieties of coal burned with ordinary apparatus and 
management. 

It has also been suggested that the practical evap- 
oration bears a definite relation to the proportion of 
“ fixed combustible, or that remaining after the 
volatile matter in the coal has been distilled off; but 
from the weight of evidence it appears to the writer 
that this proposed rule is not generally applicable, 
though it should be bornein mind that the propor- 
tions of fixed and volatile combustible matter are 
used universally as a means of identifying and classi- 
fying different kinds of fuel. A well-established 
result of this classification is that the evaporative effi- 
ciencies of anthracite and semi-bituminous coals con- 
taining less than 20 per cent. of volatile combustible 
are, in a general sense, nearly equal, independent of 
chemical composition; though, as a rule, the theo- 
retical calorific value increases considerably, and the 
practical evaporation slightly. with the inorease of 
volatile matter within these limita. On the contrary, 
as the proportion of volatile matter increases above 
such limits, the percentage of the total calorific value 
of the fuel utilized is, as a rule, reduced materially, 
with ordinary apparatus and management. It is true 
that the calorific value of many coals reduces as the 
percentage of volatile matter is increased; but this is 
not always the case, particularly with the coals of 
this country. The percentage of efficiency is, how- 
ever, in general decreased with the increase of vola- 
tile matter above the limits mentioned. 

Most of the coals used on the seaboard and in the 
eastern part of the United States have less than 20 
per cent. volatile matter in their composition, and, in 
a general sense, with conditions favorable to each, 
give substantially like evaporative results. Each, 
however, has peculiarities of its own, so that, with 
ordinary apparatus and management, the results 
vary somewhat, and the mechanical structure of the 
coal seems to have more influence on the result than 
the chemical composition. The practical results for 
the softer coals of the same class, substantially alike 
in appearance and composition, also vary in much the 
same way; but in general all show a falling off in 
evaporative efficiency when the volatile matter is 
greater than 20 per cent. 

The above will serve to give a general impression of 
the information available on the subject. The ex- 
planations that have been made of various observed 
phenomena are more or less conflicting because based 
on experiments limited in number, or carried out in a 
manner which did not develop all the conditions. 
One difficult question to explain has been the varia- 
tions in practical result shown by coals of substan- 
tially the same chemical composition. These differ- 
ences have frequently been referred toa less per- 
centage of refuse, and to differences in the refuse as 
respects the formation of clinkers, etc., whereby les 
labor was required to handle the fires, the fire-doors 
were opened less, and there was less heat carried 
away in the refuse itself. All these practical questions 
are of importance; but it is probable that the more im- 
portant variations in result are due to the different 
way in which the components are united chemically, 


* Abstract of paper read at the New York meeting of the 
American Society of Mechanical Engineers, December, 
1895. 


JAN. 1, 185. 


ELECTRICITY. 


327 


- = - - + — ~ aes = j — $ g 2 š — 


and, as stated, to a difference in mechanical structure 
of the coal. It is known that a difference even in the 
allotroptic form of the element affects the calorific 
value, Berthelot finding nearly 5 percent. differ- 
ence in calorific value due to the combustion of car- 
bon in the form of a diamond, and of amorphous 
wood charcoal. It is known that comparing coals of 
very similar composition, some will smut the hands 
and others will not; some have little cohesion, like 
rotten wood, others are like stone. The suggestion 
that the calorific value may vary with the mechani- 
cal structure is, therefore, very probable. It has oc- 
curred to the writer that these differences may be 
very much akin to those resulting from the mixtures 
and combinations of carbon and iron, resulting in 
cast iron, malleable iron, soft and hardened steel, 
etc. 
In burning coal with a large proportion of volatile 
matter, there results a combined combustion and 
wasteful distillation of the volatile products, which 
latter are not consumed in ordinary furnaces but 
escape to the chimney. The experiments show, as 
stated, that the loss of heat increases with the propor- 
tion of volatile products, and Rankine gives the 
carbon value of losses on the several assumptions : 
first, that hydrogen only is wasted; second, that the 
carbon is combined with hydrogen in the same pro- 
portion as in ‘‘ marsh gas’’ and the product wasted ; 
and third, that the combination is in the same pro- 
portion as in olefiant gas and the product wasted. 
This would seem to imply that, at the temperature 
of the furnace, carbon and hydrogen unite to form 
hydro-carbons, but this is probably not the case. Any 
hydro-carbons that appear are doubtless condensed 
and combined as a part of the coal itself, released as 
gases by the heat of the furnace, and in the main 
carried away, wasting the heat due to their chemical 
composition, which it is interesting to note is less 
than the sum of the calorific values of the elements. 
The imperfect combustion resulting from driving off 
the volatile matter can, in part at least, be explained 
by the great volumes of gases disengaged, which pre- 
vent a proper admixture with the air supplied, and 
which, moreover, absorb a portion of the heat of the 
combustible consumed. 

[The tests made by Prof. Walter R. Johnson, of 
Philadelphia, in 1841, underauthority of Congress, 
the tests made under the directions of Chief Engineer 
B. F. Isherwood, U. S. N., 1858-1862, and the dis- 
cussion of the reports of these tests by various 
authorities, both American and foreign, are here 
reviewed at some length by Dr. Emery. } 

The general conclusion to be derived from the study 
of the numerous experiments with coals varying 
considerably in the percentage of volatile matter 
seems to be that, while the average results of evapora- 
tive tests with a number of coals from a given region 
may indicate an approximate general law, the indi- 
vidual experiments vary so much among themselves, 
or even from the average, that they cannot be 
accurately compared with each other either directly 
or by any fixed law of progression, and this will be 
particularly the case when a highly bituminous coal 
is used in one case and an anthracite or semi- 
bituminous in the other. These limitations are 
particularly emphasized by the fact that the results 
of the tests presented can only be compared with 
those made with customary apparatus and customary 
management. Mr. Kent points out that much better 
results have been obtained in practice with Western 
coals than those given by Johnson, though he found 
that the foreign and American tests corresponded 
well with each other. In order to test the relative 
efficiencies of different boilers in different locations, 
using different coals under different conditions, it 
would be necessary to ascertain the value of the 
improved furnace and of the improved care exercised 
in making a particular test, in addition to such 
information as was available about the theoretical 
and practical calorific value of the coals employed. 
Even then no accurate comparison could be made 
unless the practical evaporative efficiency under 


standard conditions of the coal used had been pre- 
viously determined ; and in determining the relative 
value of the coals still another difficulty is en- 
countered, to wit, the variations in the efficiencies of 
the boilers themselves. The efficiency of the 
boiler is usually the very question to be settled 
in a boiler test; but to ascertain the comparative 
calorific value of different fuels, in order to use them 
in standard tests, allowance must be made for the 
difference in efficiency if different boilers are used 
or if the rate of combustion is varied. 

The writer, in the preparation of the General 
Report of Group XX., Centennial Exhibition, pre- 
sented curves and tables based on experiments made 
in the United States Navy which very satisfactorily 
show the variations in the evaporative efticiency of 
a boiler due to different rates of combustion ; and 
the results there stated may be applied with con- 
fidence to tests of boilers that have been designed for 
economy by insuring a thorough distribution of the 
products of combustion over all the heating surfaces. 
Such a boiler cannot be forced much above its 
capacity without the use of artificial draught and is 
therefore only adapted for positions where the load 
is comparatively steady. When the demands vary 
at short intervals it is necessary that the boiler be 
constructed so that it will burn coal freely when 
required. With such construction it is possible to 
obtain considerable difference in capacity, and this 
fact makes such a boiler of no better or even lower 
efficiency at comparatively small powers, thus 
reversing the rule compared with boilers propor- 
tioned for economy. 

The falling off in evaporative efficiency of bitumi- 
nous coals, and indeed the low resulta with other 
coals, has been attributed by various writers, on the 
one hand, to a deficiency in the air supply, and, in 
connection with experiments with chimney gases, to 
a surplus of air admitted. Professor Unwin states 
as his opinion that the chief loss of efficiency in 
the operation of the boilers is the heat carried into 
the chimney,’’ and ‘‘this depends on simple con- 
ditions of air supply.“ Rankine makes a somewhat 
similar statement, but, from information now availa- 
ble, it appears safe to say that such conclusion is 
not warranted, though, doubtless, improvements in 
the result can be obtained in that way. If such a 
simple proposition were true, we would sometim:s 
obtain very high evaporative results from ordinary 
boilers with rich bituminous coals; but the best 
efforts seem only to bring such results up, or nearly 
up, to those obtained with anthracite. Mr. Kent 
hints that hot gas and air, or the conditions obtain- 
ing witha regenerative furnace, are necessary. 

With the expectation that mere regulation of the 
air supply would secure great economy of fuel, there 
has been invented abroad an instrument called the 
‘‘dasymeter’’ to indicate the percentage of carbonic 
acid in the products of combustion compared with 
pure air. The indication depends on the weight of 
a vessel through which gases are being continually 
drawn from the chimney of a steam boiler. It is 
stated that with practice the stoker ‘‘ learns what 
alterations of the damper or fire-door or thickness of 
fuel on the grate are necessary, or whether a per- 
manent alteration of grate area is desirable.“ Com- 
parative experiments of ten hours’ duration were 
made with a boiler having sixteen square feet of 
grate surface and 1,076 square feet of heating surface, 
with the following results : | 


Coal per 1,000 Percentage CO: 
pounds of steam. by dasymeter. Chimney loss, 
152.6 6.8 33 
125 13.1 13 


At first blush these results seem to show the great 
value of the dasymeter, and indeed a distinguished 
gentleman abroad has allowed himself to speak in 
enthusiastic terms of a device which will enable the 
percentage of carbonic acid to be continually read off 
‘as readily as the steam pressure on a gauge,” but 
it is the office of the engineer to look at the facts pre- 
sented in a critical way. It seems suspicious to have 
the evaporation stated in terms of coal per 1,000 


pounds of water, and by taking the reciprocal, so that 
the results appear in the customary way, we find 
that the boiler only evaporated 6.55 pounds of water 
per pound of coal without the dasymeter, and 8 
pounds with it. The first result is altogether too 
low for any conditions, those actually obtaining not 
being mentioned, whereas the second result is about 
what should be expected under ordinary conditions ; 
thus raising the suspicion that the trials were made 
in the interests of the inventor of the particular da- 
symeter, but once published reached the eye of one 
always on the lookout for improvements, who kindly 
attributed to others the same honesty of purpose as 
himself without thinking of conditions which un- 
avoidably enter into commercial transactions. 

From what has been said, however, in the preced- 
ing pages it will be seen that the greatest losses occur 
from the fact that only the carbon in the coal is 
fairly well consumed, and the hydrogen, though of a 
higher calorific value, has little or no influence on 
the result. It is believed that this is a condition of 
things which needs further investigation with the 
view of improvement. 

It isa maxim in making tests of all kinds to ar- 
range all the conditions alike except the particular 
one to be examined. In applying this principle to 
the matter in hand it becomes evident, in view of 
the varying results obtained with coals of similar 
composition, that if the comparative evaporative 
efficiencies of different boilers are to be tested with 
superlative accuracy it should be with the same 
variety of coal burned in furnaces of like construc- 
tion under standard conditions. The value of im- 
provements in furnaces should not only be tried 
with the same coal, but with the same or exactly 
similar boilers. Tests of the efficiency of different. 
coals offer more difficulty, as furnaces of a particular 
form and boilers of particular proportions are not. 
strictly adapted for obtaining the best results from 
all varieties. It would seem, therefore, necessary in 
comparing different coals to make changes of detail 
suited to each, but the same rate of evaporation per 
square foot of heating surface should be maintained. 
If other than ordinary details or boilers of unusual 
proportions are used, the experiments made with the 
same would not be strictly comparable with tests 
made of the same coal with different details or in 
boilers of different proportions, and this of itself is 
sufficient to prevent in general any Accurate compari- 
son of boiler tests made with different kinds of coal 
in different parts of the country. 

Tze difficulties in comparing the results of tests 
with steam boilers are very much reduced if such 
tests are made with the better grades of anthracite or 
semi-bituminous coals ordinarily sold in the market, 
as the difference in results between the same is, as. 
shown by the elaborate Isherwood experiments, very 
small. As clearly pointed out, the practical evapo- 
rations are not accurately proportioned to the calo- 
rific values shown by calorimeter or chemical compo- 
sition, but they can be compared with a fair degree 
of accuracy by stating the results in units of evapo- 
ration per pound of combustible. It does not ap- 
pear, everything considered, that for tests of differ- 
ent boilers with different coals of the same general 
character any other plan will give results any more 
accurate. There will be some variations in particu- 
lar samples of the different coals, even of the better 
grades, which will affect the results for comparison 
with other boilers tested with different samples ; but 
these minor differences can only be eliminated by 
the adoption of the suggestion that in all standard 
tests of boilers, where great accuracy is required, a 
particular kind of fuel be employed, which, from the 
experience of engineers in general, is quite uniform 
in quality, as regularly delivered in the market. A 
modification of this would be to compare the boilers 


in a given location by their relative performances 
with a fair sample of a particular fuel available in 
that particular locality, when a careful comparison 
of the standard fuel adopted in one section with that 
employed in another would enable the performances 
of all boilers in different sections to be compared. 
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DUST DESTRUCTORS AS STEAM PRO- 
DUCERS FOR ELECTRICITY SUPPLY 
STATIONS.* | 


BY E. MANVILLE. 


I do not propose to describe all the various methods 
and systems on which dust destructors have been 
constructed, and I will therefore confine myself to a 
description of those two installations at present 
being erected for the Vestry of Shoreditch and the 
Corporation of Swansea. 

Inthe year 1892 the Vestry of St. Leonard, Shore- 
ditch, in London, had in view the erection of a cen- 
tral electricsupply station and at the same time of a 
dust destructor. I being appointed to advise the 
authorities in relation to electric lighting, strongly 
recommended them to combine the two schemes. A 
great deal of careful investigation was carried out on 
their behalf to ascertain what power might reasona- 
bly be expected as obtainable from the burning of 
their ashbin refuse, and as a result of this investiga- 
tion I felt enabled to assure them that all the steam 
required for the estimated electrical output likely in 
the first instance to be demanded from their electric 
light station might be obtained from a properly de- 
signed dust destructor, without the use of other fuel. 

When the unsorted refuse was burnt directly in a 
boiler, it evaporated as much as 3 Ib. of water from 
and at 212° Fahrenheit, and my opinion that the 
steam required could be obtained from the burning 
of this refuse in a properly designed arrangement of 
destructor eells and boilers was founded on the 
supposition that only about one-third of the calor- 
ific value of the refuse would be utilized in the 
boilers, after due allowance had been made for the 
complete and perfect combustion of the ashbin 
refuse and its gases. 

The plant consists essentially of a destructor house, 
in which is arranged a range of destructor furnaces, 
twelve in number, in two banks of six each, placed 
back to back, with the working floors in between. 
The destructor cells themselves are arranged a pair on 
eaeh side of a Babcock & Wilcox boiler. Each of 
these boilers has a heating surface of above 1,400 
square feet, and a pair of cells on each side of it are 
arranged to discharge their products of combustion 
under the boiler tubes immediately above the level 
of the fire-bars, these fire-bars being left in the boiler 
together with the fire-doors in exactly the same 
manner as if the boilers were being erected without 
the accompaniment of dust destructor cells. Each 
cell is arranged with double flues, one leading to the 
boiler, as aforesaid, and the other direct to the main 
flues. 

Each destructor has a grate area of twenty-seven 
square feet. The main flues are arranged above the 
floor level and underneath the working floor, and are 
in duplicate, each boiler and cell being able to dis- 
charge its gases into either or both of the main flues. 
This arrangement of duplicate flues is essential in the 
combination of a dust destructor with an electric 
lighting station, as the dust carried over with the 
products of combustion from the cells into the main 
flue must be removed at moderately frequent inter- 
vals’ whilst the working of the main flue can never 
be discontinued owing to the necessity of continuous 
steaming of the boilers, and this duplicate arrange- 
ment of the flues enables one flue at a time to be 
cleaned out, the products of combustion of all the 
boilers and all the cells being taken into the remaining 
flue during that time. At the end of the main flues 
is placed a chamber, which for the present will serve 
the purpose of a dust-depositing chamber, but may 
in the future be divided up to contain an economizer 
with its requisite by-pass flue. This chamber leads 
into the main chimney shaft, which is 150 feet in 
height from the floor level, and is provided with a 
circular gallery around its base, into which this 
chamber leads, and between which gallery and the 

main shaft are a number of small openings, the whole 


* Abstract of paper read before the Northern Society 
of Electrical Engineers, England. 


being so arranged that the products of combustion have 
to swirl round the gallery to enter the shaft—a provis- 
ion to ensure the final depositing of any fine dust car- 
ried by the gases through the depositing chamber. The 
chimney shaft is lined right to the top with fire-brick, 
and a ventilated air-space left between the fire-brick 
lining and the main structure of the shaft, to avoid 
the outer walls being appreciably heated. 

Each boiler has its proper complement of fire- 
grate, fire-doors, etc., which are provided for the 
express purpose of enabling the boilers to be fired by 
coal alternately or simultaneously with the ab- 
sorption of heat from the waste gases of the de- 
structor cells passing through the boilers. This ar- 
rangement fulfils a two-fold object. First, the pro- 
vision of the secondary fire before referred to, which 
is in the most desirable position for further heating 
the destructor gases immediately they enter under 
the boiler, should that operation be requisite, and 
having the further advantage that the heat so pro- 
duced is ultimately completely absorbed by the 
boiler and thus turned into profitable use ; secondly, 
to add to the steam raising power of the boilers when 
the heat of the destructor gases is not sufficient to 
produce all the steam required, or when the destructor 
cells attached to a particular boiler are out of order, 
to enable the boiler to be entirely fired by coal or 
coke. 

Each of the destructor cells and the boiler furnaces 
is fitted with two systems of forced draught, one 
being an air blast, the other an induced blast pro- 
duced by steam jets. The air blast is produced by 
three sets of fans coupled to and driven by electric 
motors, two out of the three fans being sufficient to 
supply 16,000 cubic ft. of air per minute, the maxi- 
mum quantity that could possibly be required and to 
produce it at a pressure up to three-inch water-gauge. 
The steam blast is derived direct from the boilers, 
and is arranged as a continuous system, so that cells 
adjoining a boiler not in use can still obtain their 
steam blast from the other boilers in use. 

Ten out of the twelve dust destructor cells are 
capable of burning with ease the 20,000 tons of ash- 
bin refuse which have to be dealt with by the Vestry 
annually. The charging of the cells with refuse is to 
be effected in a manner which, though not novel, will 
perhaps be more effective than heretofore. The 
refuse is tipped from the carts into a tipping wagon, 
sinking below ground level and raised by the lifts 
afterwards to a floor considerably above the level of 
the tops of the dust destructor furnaces. These tip- 
ping wagons are then hauled by mechanical means 
into any desired position along the range of furnaces, 
and the refuse tipped from them into storage bins 
reaching from this floor to the level of the tops of the 
destructor furnaces. From these storage bins the 
refuse is discharged as required into charging trucks, 
divided into compartments so arranged that the 
charging truck being brought over a horizontal door 
in the top of and at the back of the destructor cells, 
doors in the bottom of the truck may be opened 
simultaneously with the door at the top of the cell, 
and the exact charge of refuse dropped through in the 
cell. There it falls upon an inclined hearth at the 
back of the fire-grate, whence it is raked down 
through the clinkering doors in front on to the fire- 
grates themselves. 

As mentioned previously, the principal object of 
the whole of this arrangement of boilers and cells is 
to get the maximum output of steam. I have calcu- 
lated that the electric light station will require 
steam at 120 lb. pressure at the rate of 12,000 lb. 
per hour for four hours a day, 6,000 Ib. per hour for 
three hours a day, and 2,000 lb. per hour for the 
balance of the twenty-four hours, or in all 100,000 Ib. 
weight of steam for twenty-four hours. 

The contractors who tendered for the carrying out 
of the works were invited to state what proportion of 
this weight of steam they would guarantee should be 
raised by the consumption of ashbin refuse only. 
Many of them undertook that no coal should be 
required to raise the requisite amount of steam daily. 


It must be borne in mind that the chief difficulty to 
be met in the combination of a dust destructor with 
an electric lighting station, from a steam-raising 
point of view, is that while the refuse is being burned 
at an approximately even rate during the whole day 
the steam for the electric light station unfortunately 
is required in very varying quantities, varying from 
a very small quantity during the greater portion of 
the day to a maximum, at least six or seven times 
the minimum, during the four hours of heavy load ; 
and whilst the furnaces might be quite capable of 
raising the total quantity of steam required at an 
even rate, they might be incapable of raising the 
quantity required during the four hours of heavy 
load. To meet this difficulty, itis proposed to install 
in conjunction with the boilers the Halpin thermal 
storage system. Seven reservoirs, each 35 feet in 
length and 8 feet in diameter, are provided and con- 
nected up to the boilers, thereby accumulating the 
energy. The temperature in the reservoirs is never 
allowed to drop below the equivalent of 120 Ib. 
steam pressure to the square inch, but, during the 
accumulation of the energy developed by the boilers, 
the temperature is raised in both the boilers and these 
reservoirs until a temperature equal to a pressure 
of 200 Ib. per square inch is attained. When in 
each day the time of heavy load is attained at the 
central station both the boilers and these reservoirs 
feed into the steam mains supplying the engines, and 
as the energy taken by the engines considerably 
exceeds that which the boilers are capable of gen- 
erating, the pressure in both boilers and reservoirs 
gradually falls until a minimum of 120 lb. is again 
reached, and the energy represented by this difference 
in temperature is that which has been taken up from 
the boilers during the daytime by the thermal storage 
reservoirs. Thus is the energy, that would other- 
wise be wasted, accumulated and carried on to the 
time when it can be utilized by the electric light 
engines. An additional and not unimportant advan- 
tage accrues from the use of these thermal storage 
reservoirs, inasmuch as the feed water is pumped 
into the reservoirs and not into the boilers, and hot 
water at the actual boiler pressure is allowed to 
gravitate from the reservoirs into the boilers to make 
up for the evaporation in the boilers. 

It has been stated that higher pressures than 70 lb. 
or 80 lb. cannot be attained in boilers fired with de- 
structor gases. Statements of this kind do not require 
much comment from me. It will be obvious to all 
of you that with destructor gases varying from 1,200° 
to 2,000° Fahrenheit, such a pressure as this, or, 
indeed, if it were desired, a much higher pressure of 
steam, can be obtained. Perhaps those who have 
made such statements will be reassured when they 
find a firm of standing guaranteeing, under the heavy 
penalties, the successful issue of a dust destructor 
thermal storage scheme in which a pressure of 200 Ib. 
to the square inch has to be attained without the use 
of coal. 

A somewhat similar system is about to be erected 
now under my superintendence for the Corporation of 
Swansea, the chief differences in this scheme being 
that only eight in place of twelve destructor cells are 
being put up, with four boilers each, however, in 
this case with a total heating surface of 2,896 square 
feet. Nothermal storage cylinders are for the present 
being connected to this installation, though provision 
is being made for their addition at a future date when 
the load on the station makes it desirable. In this 
case, also the electric lifts are not being used, as the 
general configuration of the site allows of an easy 
inclined roadway being constructed for the up load. 
In all other respects the installations are almoet 
identical, 

About a year ago I informed you that a project 
was on foot by which the Swansea Corporation hoped 
to be enabled to supply all the tramways within their 
own town with electricity generated at their own 
electric lighting station. This has now become a 
definite scheme. The Tramway Company will 
ultimately have about twenty-five cars simultaneously 
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in operation, and these cars will between them run 
annually an estimated car-mileage of 1,000,000. An 
electric tramcar takes in an average town a B. O. T. 
unit for each car mile run, and therefore the output 
of supply to the Tramway Company will be one 
million units annually. On the basis of the arrange- 
ment proposed between the Corporation and the 
company, it is estimated that the latter will be 
supplied with current about 13d. per B. O. T. unit 
-conditionally upon the supply being made only during 
20 hours of the day instead of 24, the other 4 hours 
being those of the heavy lighting load, and to carry 
the Tramway Company over this period a stationary 
battery of accumulators will be installed of sufficient 
capacity. The revenue from these million B. O. T. 
units represents a sum exceeding £6,000 annually, 
and it is remarkable that it will be earned with one 
plant running during the day and late at nighttime 
with an output of about 200 kilo-watts. In other 
words, it will be earned by the same machinery that 
would in any case be running during the hours of 
daylight to keep the mains charged, and earning 
practically no revenue. It follows also that the cost 
-of producing this extra million B. O. T. units will be 
only some additional oil used on the engine owing to 
its ranning at full load in place of at an extremely light 
load, no further charges for attendance, and possibly 
but a small extra amount annually for repairs, 
though this is doubtful. 
Since, therefore, the whole of this large output is 
produced at an extremely low additional cost, the 
station and destructor can be run, paying all ite 
maintenance charges, as well as interest and sinking 
fund for the production, not only for the million 
unite per day load, but of 350,000 units for public 
and private lighting, and the cost of attending to the 
public arc lamps at no extra cost, leaving the revenue 
derivable from these sources as net profit. It will 
therefore be feasible for the first time in this country 
to sell electricity for private lighting purposes at 
two pence per B. O. T. unit and to make no charge 
for the current used for public lighting purposes. I 
need hardly point out to you that with gas at 3s. 6d. 
per thousand cubic feet, electric lighting will under 
these conditions be much cheaper than gas. Had 
the Corporation to pay for the fuel, their cost of pro- 
duction, with the stoker’s wages, would be raised 
by nearly one penny per unit. This would then raise 
the price of the supply of current to the Tramway 
Company to a point at which it would be more 
profitable for the latter to erect their own generating 
station. The successful combination of dust de- 
structors with electric lighting is in this way likely 
to produce a complete revolution in the prospects of 
electric lighting in this country. 
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EUROPEAN INCANDESCENT LAMPS. 


Supplementing the tables founded upon the tests 
of European incandescent lamps made by Mr. D. 
Paisley, London Industries and Iron, has published 
considerable data which serves to illustrate the cost 
per candle power of the chief English and foreign 
lamps. In ELECTRICITY for December 18 the table 
showing cost of 16 C. P. lamps was reproduced. The 
following shows the cost for 8 C. P. lamps: 


Cost per 

Name of Maker. Av'e Watts! Price. C. P. for 

C. P. per 600 hours 

C. P. in Pence. 

8. d 

Gabriel & Angenault, Paris.] 8.7 3.68 1 0 14.61 
Meins 8.7 8.88 | 011% 14.68 
Constantia.. 9 . ꝗ ⁊ soj 7.66 | 3.83 0 71, 14.74 
Gebruder Pintsch.. Lannea noes 8.98 | 3.91 |1 0 15.40 
Allgemeine Company.. 6.9 4.12 |1 0 16.56 
Daylight.. 7.66 | 434 0 7), 16.57 
Bras Company, Vienna...| 8.00 | 3.94 |1 16.66 
pe & Goosens............ 7.88 | 4.31 0 9% 16.77 
aon & Halske.......... 8.23 | 4.41 1 0 17.41 
Robertson 7.96 | 4.81 1 4 17.52 
e ehh ete eecess 7.1 4.43 0 10 18.16 
Phaeton 5.33 | 6.15 0 9 22.71 
Sunbeam Compa secre 7.86 | 5.14 | 1 8% 20.45 
Ediswan (Old).. 8.16 | 5.17 | 1 9 20.90 
Ediswan (New).. 7.2% | 5.24 |1 9 21.45 
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The Storage Battery. 


A DISCUSSION OF ITS APPLICATIONS BY 
THE MEMBERS OF THE A. I. E. E. 


THE STORAGE BATTERY OR THE GAS ENGINE 
AS AN AUXILIARY. 


BY NELSON W. PERRY, E. M. 


DISCUSSION (Concluded). 


Mr. Perry—Mr. Appleton speaks of the peak of the 
load requiring in the neighborhood of 400 horse-power. 
The largest gas engine so far constructed, so far as I 
know—single cylinder gas engine—is of 375 horse- 
power, with fuel gas ; with illuminating gas it will 
go something over 400, perhaps 450 horse-power. and 
it has been repeatedly stated by English manu- 
facturers that they were ready to make gas engines 
in 1,000 horse-power units whenever wanted. But it 
is customary, I understand, when the large units are 
employed, to use two-cylinder gas engines, so that 
we may have, for instance, an engine of two cylinders, 
each of which would separately give 200 horse-power, 
and the explosions are so timed as to give an ex- 
plosion once every revolution. Then in regard to 
the transmission of power by means of gas to an out- 
lying station, Mr. Appleton suggested that we have 
the copper mains also. My idea was to supplant 
the copper mains with the gas mains, and while I 
suggested a six-inch pipe, that was assuming that we 
required that power continuously. With the storage 
battery the claim is that we may use a smaller con- 
ductor, and by charging for a long time we can store 
up a large amount of energy to use when the demand 
is excessive. The same would apply to gas storage. 
In regard to Mr. Blizard’s remarks—in reading a 
paper before the National Electric Light Association 
at Cleveland I wasjumped on by a member of the 
leading storage battery company of this country’? for 
some of my remarks in regard to the storage battery 
at that time. He distinctly stated at that time, if I 
recollect his remarks, that the cost of maintenance, 
guaranteed charges, was 10 per cent. on the price of 
the battery, and this letter that I referred to and the 
catalogue—the catalogue was the one in force at that 
time—contradict that statement flatly. This is the 
first opportunity I have had of replying to it. I have 
seen a later catalogue since that, and this also bases 
the guarantee on the catalogue prices. I also have 
in my poesession the letter to which Mr. Blizard 
referred, but which I have not copied here. That 
letter, as I recall it now, is less specific than this one 
—this one being very specific, as it states here: We 
send you by to-day’s mail our illustrated catalogue, 
and would especially call your attention to the 
question of maintenance as contained on page 11.” 
That seemed to be very specific as to what their 
guarantee means. Their guarantee was on the 
catalogue price and not on the cost price ; and at that 
time and in that place it is stated that: In all cases 
of renewal by contract, the old material becomes the 
property of the company and must be returned to 
their works free of charge for carriage or packing.“ 
Now the omission of that statement from the new 
catalogue does not convince me that they do not 
expect that. I know from the experience of some 
others—not my own experience—that when you ask 
for a battery for some particular purpose where the 
discharge is pretty rapid, or for some very unusual 
use, the guarantee which they offer you, or that 
they print in their books, or that they talk about, no 
longer holds. They want a very much larger price 
for their battery, or their guarantee will be very 
much lessfavorable. And I admit that it is perfectly 
proper that they shall protect themselves ; that that 
battery shall be used under certain conditions and in 
certain ways. They cannot guarantee a battery, or a 
steam engine, or anything else that is improperly 
used. But what I maintain is that it is not eco- 


* Abstracts of communications read at the 10lst Meetin 
ofthe American Institute of Electrical Engineers, New Yor 
and Chicago, November 20, 1895. 
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nomical under most conditions of central station 
practice, or at least where the demand is somewhat 
excessive in the way of discharge, to use the storage 
battery; that their prices are put up so high in order 
to give them a safe guarantee. 

Mr. E. T. Birdgsll—In regard to Mr. Perry’s 
figures on the transmission of gas, he omits several 
important factors in the transmission of gas for that 
distance. In New York the subways are ventilated 
by pumping air through pipes, and they find that the 
loss of pressure per mile of 8-inch pipe, when deliver- 
ing 12,000 cubic feet per hour, is 11 ounces per square 
inch. That is, starting with 16 ounces pressure, at 
the end of one mile the pressure is reduced to two 
ounces. That means considerable power is used to 
pump that gas along, and that should be counted in 
the cost of transmission. Another factor is that the 
friction in the flow of gas in pipes depends greatly on 
the number of bends in the pipe; if it had a large 
number of bends or elbows, it would make a vast 
difference. A third factor is the leakage factor. 
Every gas company in New York, except possibly the 
latest one, which has new mains, figured that the 
loss of leakage at the joints is about 10 per cent., and 
in that the loss of pressure in the electrical conductors 
is balanced at once. 

In regard to the reason why batteries are not used 
more universally, it has always been my opinion, 48 
the result of considerable experience, that all the 
first plants were too small for the work they had to 
do. But this has been the great difficulty : a man 
would put in a battery, and asa rule it wonld be about 
one-tenth of the size necessary to the work, and the 
battery would fail in six months; and all batteries 
were the same in his eyes after that. In regard to 
guarantees, it is my present practice not to call on 
the companies for guarantees where I am reasonably 
certain of having a chance to look after the plant 
once ina while. The only experience I had with 
guarantees was not successful—the company failed 
before we had a chance to call on them. 

Mr. A. E. Childs—Mr. Edgar in his remarks spoke 
of the value of his batvery in cascs of rapid changes 
of weather. I was in Boston one day in September, 
and I happened to be in an office taking light both 
from his company and from the alternating current 
company in that city. At three o’clock a very black 
cloud passed over the city, and inside of five minutes 
possibly every light in Boston that was ordinarily in 
use was turned on, and there is no doubt that inside 
of five minutes Mr. Edgar’s station had on its maxi- 
mum load. His lights were absolutely perfect ; there 
was no diminution in voltage. The lights were 
steady, without a single flicker. The lights in the 
adjoining office were low ; they were like red-hot 
hair pins, and were flickering. 

Referring to Mr. Hering’s communication, we find 
that he states that a purchaser will believe you if 
you admit that the life of the perishable parts will be 
comparatively short, but he will not believe you if 
you say it will be long, even if you are telling the 
truth. Later on he states that you may as well 
recognize that the life of a positive plate is short, and 
therefore you may as well build a battery that has a 
positive plate with a short life. It seems to me that 
Mr. Hering is working to satisfy the popular demand. 
He wants to produce a battery which has a short life, 
so that when he goes to a man and tells him he has 
a battery with a short life he will be believed. 
He does not want to produce a battery with a long 
life, for he is afraid people will not believe him when 
he brings it forward. 

I would like to ask Mr. Hering what he means by 
one trip. It may be one mile, or it may be 20 miles, 
or it may be 50 miles. 

Mr. Perry states that he would not recommend 
storage batteries under any circumstances, but that 
he has a still more economical method, and he pro- 
poses to use the gas engine for a purpose for which 
none of us, I may venture to say, have ever seen it 
used before, and he states in the most positive 
language that it is a more economical method. I 


330 


KLECTRICITY. 


Vol. 1x., No. 25 


n ee ; A x i i 


would ask him to refer to even one central station 
using gas engines to take the peak of their load. 

Referring to his remarks on the guarantee which 
he describes here, of June, 1894, Mr. President, the 
world has progressed a great deal in the last eighteen 
months, and if Mr. Perry, knowing that his com- 
munication was to be read to-night, had taken the 
trouble to inquire what guarantees he could obtain 
to-day and not last June twelvemonth, he would be 
able to find that the companies supplying batteries 
could guarantee to him a specific percentage depre- 
ciation on the cost of the elements, and not on the 
complete plant installed. He would be able to find 
that the rate at which the depreciation goes on was 
guaranteed to be very small. It is astonishing, sir, 
to me at least, that a man will bring forward such 
statements as those 16 or 18 months behind time. 

In conclusion, I would state that the storage 
battery seems to call forth from engineers more prej- 
udice than any other class of apparatus. It is my 
experience that certain engineers will tell you inside 
of 15 seconds, if you broach the subject to them, that 
they know all about storage batteries ; that they do 
not want them at all, at any price; that they 
wouldn't have them if you gave them to them. If 
you put up a guarantee with Government bonds at 
the back of it, they would not look at it. We ought 
to expect from them a better spirit with regard to 
storage batteries, and that when they are approached 
on the subject of applying storage batteries to their 
central stations they ought to take the matter in 
aspirit of investigation ; and I am not wrong in say- 
ing that at present a large majority of them will not 
even consider the storage battery. They chink they 
know all about it, and they think they know it 
would be of no use to them. 

Mr. Carl Hering—Mr. Childs asks what is meant 
by one trip. One trip is the distance a car travels 
from one power house to another or back to the first. 

Mr. Childs—May I be allowed to ask Mr. Hering 
what the length of his trip is? 

Mr. Hering—The length of a trip, of course, may 
vary very greatly. What I wished to emphasize in 
the paper was that the best possible arrangement of 
a plant would be to use a battery which will dis- 
charge in one trip whatever the length of that trip 
may be; whether the trip is one of a few miles or of 
a hundred mile, the battery should be adapted to it. 
As a rule, the'trips of a car in an ordinary city are 
comparatively short, much shorter in time than 
what would correspond to the ‘‘ excessive’’ rate (four 
hours) of discharge of a certain well-known accumu- 
lator ; there are very few cars in use the length of 
whose trips, in time. is four hours or more. 


The Electrical Exposition of 1896. 


Mr. Clarence E. Stump, who is so well known in 
the electrical field, has been appointed General 
Manager of the Electrical Exposition which is to be 
held in New York City beginning May 4 and con- 
tinuing until the 1st of June. 

Numerous inquiries for information regarding space 
and other details are daily being received by the 
Management, and a large number of prominent 
manufacturers have already closed contracts, while 
many additional firms have signified their intention 
to make extensive exhibits. The success of the enter- 
prise is assured, and all indications point to the 
largest and most interesting display of electrical 
apparatus and supplies ever made in this country. 


Storage Batteries for Traction Work. 


The mention of battery cars has a tendency to make 
an electrical engineer’s mouth water, but hitherto 
they have done little else than make his eyes weep. 
The long-looked-for and hardly-striven-for has not 
yet come, at any rate in this country, and, what is 
even more depressing, does not give any very notable 
promise of coming. Electrical industry has yet to 
produce a battery commercially adapted to the con- 
ditions of traffic on common roads and tramways. 
The non-existence of such an appliance is, we do not 


hesitate to affirm, one of the most serious hindrances 
to electrical progress, possibly the most serious of 
all; and, conversely, its advent will open up an im- 
mense field of electrical applications which cannot 
now be attempted. Yet, though a really commercial 
traction battery cannot be said to exist, and though 
the direction from which it may come is not very 
clearly defined, we should not care to assert that the 
outlook is quite hopeless. The storage battery of to- 
day is less imperfectly adapted tothis class of work 
than the battery of a few years, or even of only one 
year ago. Structural difficulties and mechanical im- 
perfections are being overcome gradually by the 
practical manufacturers, while we hope the re- 
searches of many electro-chemists who are engaged 
in this problem will help things forward on the more 
scientific side.— The Electrician (London). 


London Notes. 


(From our London Correspondent.) 


VERTICAL EARTH-AIR ELECTRIC CURRENTS. 


Before the Physical Society (London) on Decem- 
ber 13 a contribution by Prof. A. W. Rucher was 
read on the subject of Vertical Earth-Air Electric 
Currents in the United Kingdom.” Before the Brit- 
ish Association meeting at Oxford, a year or 80 ago, 
Dr. Schmidt stated that he had expanded the com- 
ponents of the earth’s magnetic force in series, and 
had deduced expressions two of which give the 
magnetic potential on the surface of the earth in so 
far as it depends on (1) internal and (2) external 
forces. The third series represents that part of the 
magnetic forces which cannot be expressed in terms 
of a potential, but must be due to electric currents 
traversing the earth’s surface. Dr. Schmidt con- 
cluded that such currents amount on the average to 
about 0.1 ampere per square kilometer. Prof. 
Rucher has tested this conclusion, drawn from the 
state of the earth as a whole, by means of an exami- 
nation of the line integral of the magnetic force taken 
round a re-entrant circuit in the United Kingdom. 
The results arrived at by the author upon stated 
selected circuits, calculated upon data obtained from 
1886 and 1891 surveys, lead him to the conclusion 
that there is not, in the United Kingdom at any rate, 
a vertical current amounting on the average to 0.1 
ampere per square kilometer. 


z ELECTRIC SIDE LIGHTS. 


The question of screening shipe’ side lights has 
been under consideration at the Board of Trade. 
The deliberations of the officials have ended in in- 
structions being sent out to the Board’s surveyors to 
the effect that in the case of electric lights the for- 
ward edge of the screen, or chock on it, should be in 
a line parallel to the keel with the inside edge of the 
filament. The breadth of the filament is not to be 
more than two inches, nor less than one inch, meas- 
ured at right angles to the fore-and-aft line of the 
ship. 

HORSELESS ROAD CARRIAGES. 

During the past few months there has been spread- 
ing a very necessary agitation on the part of the 
press and the general public to have amended the 
legislation which at present so absurdly prevents the 
use of horseless carriages upon onr streets. The 
present Parliament will most likely revive the bill 
introduced by the late Government. The Board of 
Trade is being memorialized to take the matter in 
hand. A large public meeting has been held in Lon- 
don and an Association formed to see that there is 
no unnecessary delay in getting matters righted, and 
Sir David Salomons, an amateur electrician of some 
note, has accepted tbe presidency of it. Test cases 
are being tried in various parts of the country, but 
in every case so far the magistrates have decided 
that the steam, petroleum and similar carriages are 
locomotives within the interpretation of the Loco- 
motive acts. Inv certain quarters it is thought that 
these horseless carriages will develop into an im- 
mense industry once reasonable legislation is passed. 


Unfortunately, electricity in this application has been 
occupying a back seat during the agitation. Mr. W. 
Worby Beaumont took the subject of Mechanical 
Road Carriages” for a series of Cantor lectures just- 
concluded before the Society of Arts, but electricity 
had little place, for the subject was treated more 
from the standpoint of the general engineer than 
from any other. Another paper delivered before the 
Society of Arts was by Mr. H. H. Cunynghame, on 
“ Locomotive Carriages for Common Roads,” but in 
the course of the discussion which followed the com- 
plaint was made that electricity had been elimi- 
nated ’’ from the paper. 


Legal Notes. 


A petition has been filed in the United States Court 
at Milwaukee, Wis., praying forthe appointment of 
a receiver for the Central Wisconsin Electric Street 
Railway Company. The company is located at 
Oshkosh. where it owns valuable franchises, but bas 
not yet begun operations beyond the laying of two 
miles of track. The plaintiffs in the suit are C. E. 
Loss and Philip J. Partenheim of Chicago, who 
allege that the company is indebted to them in the 
sum of about $16,000, and among the defendants 
named is J. K. Tillotson. The bill of complaint 
goes quite extensively into the history of the attempts 
to secure the franchise and the consequent workings 
of the company. The bill alleges that a large 
quantity of steel rails was purchased from the 
petitioners to be used in the construction of the 
road, and which have accordingly been laid on 
streets in the city of Oshkosh. The amount due has 
not been paid and the rails have been attached. 
Judgment is asked, together with the appointment 
cf a receiver and the sequestration of the property. 

The suit of Mrs. Clark, of Middletown, N. Y., 
against a traction company running a line from that 
city to Goshen is an important one, as the matter 
affects many trolley companies in the State of New 
York. The plaintiff wants damages for running 
trolley lines over her property without first obtain- 
ing her consent to do so. The property in question 
is at Wickham avenue and North street., Middle- 
town. The defendants set up the claim that in 
using the land they were sustained by the statutes. 
Judge Brown, at Newburg, on the 26th ult., declined 


to hear any argument on the law in the case, direct- 
ing the counsel to put in their briefs as soon as possi- 
ble. The Court said that if the tracks of the company 
had been laid in the middle of the street there would 
have been no cause of action. This would have had 
a tendency to discourage the bringing of similar 
suits. As it was, however, the Court said. the 
plaintiff was entitled to recover damages, the amount 
of which is to be determined later. 

Chancellor McGill, of New Jersey, has appointed 
Mr. J. D. Bennett of Brooklyn receiver of the Rocka- 
way Electric Light Company, a corporation which 
lights Rockaway Beach. The liabilities are about 
$100,000 and the assets are $15,000. 


Original Eleotrical Investigations at Columbia Col- 
lege. 

In the laboratory of the department of Electrical 
Engineering at Columbia College, New York, a num- 
ber of investigations of an advanced and purely scien- 
tific character are now in progress. This work is in 
charge of Prof. M. I. Pupin who has recently com- 
pleted some interesting investigations of the trans- 
mission of long electrical waves, the results of which 
will soon be published. Several candidates for the 
degree of Ph. B. are conducting special investiga- 
tions. M. R. Rittenhouse, a graduate of Stevens In- 
stitute of Technology and the Electrical Department 
of Columbia, and at present holder of the fellowship 
in electricity, is investigating the magnetic behavior 
of iron when subjected to rapidly alternating cur- 
rents. At the next annual exhibition of apparatus 
to be given by the New York Academy of Sciences, 
next March, when the original work done by the 
members of the society during the preceding year 
will be illustrated, Prof. Pupin expects that his de- 
partment will have an important exhibit. 
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GENERAL NEWS. 


What is Going On in the Electrical World. 


Windom, Minn.—The water works and electric light 
system which is being put in here is nearing completion. 


Somerville, Tenn.—A. J. Rooks, of this place, wants 
to correspond with dealers in reference to storage bat- 
teries. 


Beatrice, Neb.—A special election will be held here 
to get the public vote on an issue of $15,000 bonds for an 
electric light plant. 


Union, 8. C.—The city council is considering the ques- 
tion of a bond issue of $40,000 for waterworks and an 
electric light plant. 


Dublin, Ga.—An election will be held on the 11th 
inst. to vote on the proposed issue of $25,000 in bonds for 
water-works and electric lights. 


Amherstburg, Can.—George M. Winn has been 
granted a franchise to establish an incandescent electric 
lighting system in Amherstburg. 


Rockford, III.— The aldermen have passed an ordi- 
nance appropriating $70,000 to build, equip and main- 
tain for one year an electric lighting plant. 


Greenville, 5. C.—The Greenville Electric Light Com- 
ny, S. C. Hamilton, Jr., manager, needs an electric- 
ight plaut of 35 arc and 400 incandescent lights. 


Appleton, Wis.— The Citizens’ Electric Light & Power 
Company has flled an amendment to its artieles of in- 
corporation increasing its capital stock to $30,000. 


Chattanooga, Tenn.—The sale of the Chattanooga 
Electric Railway, on petition of the second mortgage 
bondholders, has been postponed tothe 24th of February 
next. 


San Leandro, Cal.—At the recent election there was a 
large majority vote in favor of the proposition to issue 
$10,000 of bonds for the purpose of establishing a mu- 
nicipal lighting plant. 


Hillsboro, N.C.—Webb & Co., of Hillsboro, will next 
month begin the erection of a cotton mill at that place 
and will equip it with an electric light plant as soon 
as the buildings are completed. 


New York.—The Eighth Avenue Railway has been 
leased to the Metropolitan Traction Company, and there 
is a probability that within a year the road will be 
changed toa conduit-electric line. 


Elgin, IIl.— The Elgin Electric Illuminating Com- 
pany has made an assignment, naming J. B. Dick as 
assignee. Mr. Dick estimates the assets and liabilities, 
in round numbers, at $20,000 each. 


Youngstown, 0.—Daniel Moynahan, who purchased 
the Niles and Mineral Ridge electric railway, has de- 
cided to extend the line to Youngstown and work will 
be commenced upon the extension in a short time. 


St. Paul, Minn.—It is thought that the outcome of 
the meeting held here recently by a number of physi- 
cians to discuss the organization of a school of medical 
electricity will be the establishment of such a school. 


Woburn, Mass.—It is understood here that the North 
Woburn Street Railway has been sold toa syndicate of 
which State Treasurer Shaw is the head. The road will 
be converted by its new owners into an electric system. 


Alliance, 0.—The Pennsylvania Railroad Company 
intends to erect an electric lighting pant to furnish the 
lights needed in its yards and buildings here, which 
have been heretofore lighted by the Mutual Electric 
Light Company. 


Brainerd, Minn.—At the election held recently to de- 
termine the question of selling the city electric light 
plant to C. N. Parker, of Brainerd, and E. C. and P. A. 
Gibson, of New York, the proposition was carried by a 
vote of 723 to 143. 


Columbia 8.C.—Dr. W. C. Black, of Greenville, and 
associates, are organizing a stock company for the pur- 
pose of building a cotton mill on Broad River, S. C., 
which will include in its equipment an electric light 
plant of several hundred lights. 


Staten Island, N. T.— The New Brighton Light, Heat 
& Power Company, lately organized, will apply to the 
trustees of New Brighton for permission to string wires 
in that town for the purpose of supplying light and 
power for public and private use. 


Portland, Conn.—A representative of the Connecticut 
Engineering Company of Norwich has been in Portland 
inspecting the plant of the insolvent Portland Electric 
Light Company, and it is said the Engineering Company 
is negotiating to purchase the property. 


Kenosha, Wis.—G. R. McDonald, S. C. Newman and 
W. W. Strong, acting for Chicago parties, have filed arti- 
cles incorporating a new electric light and power com- 
pany for thistown. They bought the plant from the 
old company. The new company will petition for a new 
franchise. 


Amherst, Mass.— Meetings have been held lately at 
North Amherst and Sunderland in the interest of the 
proposed electric road to Sunderland and financial sup- 
port was promised in both places; the desire to have 
the road is general along the proposed route and there 
is no doubt that it will be built. 


Plainfield, Conn.— At a meeting of citizens held here 
last week a committee composed of Ira F. Lewis, Dr. G. 
H. Jennings and Charles H. Ray was appointed to 


assist the warden and burgesses to see about lighting our 
streets by electricity and report at a future meeting. 


Chester, Pa.—The Citizens’ Electric Light 9 
which furnishes light to the borough of Clifton, S- 
downe and Sharon Hill, will have a competitor in the 
Llanerch Electric Light Company. An ordinance has 
been passed by the Lansdowne council giving the Llan” 
erch company the right to erect poles and string wires. 


Norfolk, Va.—The contractors for the building of the 
new Portsmouth electric street railway will begin work 
immediately. Messrs. Troft and Burns, representing 
the contractors, Belden & Seeley, are making prepara- 
tions to start. The poles are expected to arrive at any 
oe and the building of the road now seems an assured 

t. Í 


Sheffield, Ala.—The Consolidated Water & Electric 
Light & Power Company has been organized here with 
a capital stock of $250,000. The following are the direc- 
tors: E. F. Enslen, C. B. Ashe, L. A. May 
W. R. Brown. E. F. Enslen of Birmingham was elected 
president and C. B. Ashe of Sheffield secretary and 
treasurer. 


Reading, Pa.—The Union Traction Company, which 
was granted a charter at Harrisburg a few days ago, will 
control the Reading Traction Company, the East Read- 
ing Railway Company and the Reading and Womelsdorf 
Electric Railway Company, which together occupy 
nearly sixty miles of electric road. James A. O'Reilly 
is president and Wm. R. McIlvaine secretary. 


Pittsburg, Pa.—At a meeting held in this city on the 
23d ult. a combination of the leading street railroads 
was effected, to be known as the Consolidated Traction 
Company. The new organization will be controlled by 
the Widener-Elkins syndicate that brought about the 
combination of the Philadelphia roads. The capital 
stock of the consolidation aggregates $10,400,000 


Mt. Clemens, Mioh.—Three electric railroad corpora- 
tions have applied for franchises for a line to Detroit by 
way of Harrison and Erin and are seeking to gain 
right of way around Grosse Point. The probability 
that a railway will be built through the section has 
boomed real estate at Lakeside and Hamtramck, where 
Detroit and Mt. Clemens parties intend to erect a num- 
ber of summer homes. 


Watertown, N. Y.—It is proposed to utilize the water 
power of the Black River in generating electricity for 
power and lighting purposes in this city. A plant 
will be established at the old Lance woolen mill site, 
where there is available water power. Wires will be 
run across the river from the power station to the dif- 
ferent manufacturing plants, which will be equipped 
with suitable electric motors. 


Seattle, Wash.—A deal has been consummated here 
involving the purchase of the Seattle Gas and Electric 
Light Works by a party of Minnesota capitalists, headed 
by Samuel Hill, of Minneapolis, president of the Eastern 
Minnesota Railroad Company. The mew board of trus- 
tees will consist of Samuel Hill, W. J. Murphy, W. H. 
Dunwoody, Horace Henry, all of Minneapolis, and W. 
H. Cannon, of the Chase National Bank, New York. 


Fort Wayne, Ind.—The entire street car system of 
this city is to be improved by the Cleveland syndicate 
who have obtained control of the properties. The capi- 
talization of the new company is $1,500,000, and a mort- 
gage of $1,500,000 has been filed to cover the bonds of 
the company. John J. Shipherd, of Cleveland, is the 
leading spirit in the new organization, which will be 
known as the Consolidated Electric Railroad Company. 


Hagerstown, Md.—The Harrisburg Construction Com- 
ny, which has the contract to build the road for the 
gerstown and Potomac Electric Railway, has closed 
the deal with the Martinsburg Street Railway Company 
and purchased for $10,000 the plant of the latter com- 
pany, consisting of three miles of track, with the rails, 
motor cars, trailers and other equipments, which will 
be used in the construction of the Funkstown and_Leit- 
ersburg extension. 


Blairstown, N. J.— The dynamos of the new electric 
light plant, just finished, are run by water power from 
the flouring mill at Paulina, two miles away. The 
entire ae of the work, amounting to nearly $50,- 

, has en assumed by John J. Blair, the multi- 
millionaire, of this place. He will give a deed for the 
lant, together with the valuable mill property, to the 
lair Presbyterial Academy, which he has already en- 
dowed to the extent of $600,000. 


Albany, N. Y.—The State Railroad Commissioners 
have granted permission to the Syracuse and Oneida 
Lake Electric Railroad Company to build an eleven- 
mile railroad from the boundary line of Syracuse to 
Oneida Lake. They have also granted the petition of 
the Fulton and Oswego Falls Street Railway Company 
to increase its capital from $15,000 to $100,000, and the 
petition of the Corning and Painted Post Railroad Com- 
pany to change its motive power to electricity. 


Providenoe, R. I.—The Providence & Taunton Street 
Railway Company has been organized with a capital 
stock of $30,000. The proposed railway is to connect 
Providence and Taunton and indirectly Fall River and 
Providence. Its length will be about 11 miles. The 

resent directors are: Earl H. Potter of Seekonk, Reu- 

n Bowen of Rehoboth, N. A. Walker of North Digh- 
ton, J. A. King of Seekonk, F. E. Perkins and W. B. M. 
Miller of Providence, and Peter H. Corr of Taunton. 2 


Raleigh, N.C.—A small cotton mill will be built early 
in the coming yearat a point five miles north of Raleigh, 
by John C. Drewry and associates. When completed it 
will probably be equipped with an electric light plant. 


. V. Evans and 


—The Capital Club, a politico-social organization of 
business and professional men of Raleigh, will soon be- 
gin the erection of a new club house, which will be 
equipped with all the latest electrical devices used in 
sg 05 establishment, such as call-bells, electric lights, 
etc., etc. 


Buffalo, N. T.— The Buffalo Traction Company after 
a prolonged contest has finally been granted a franchise 
by the board of aldermen. The franchise gives the 
company the right to use a number of the city’s streets 
for the operation of a new electric car line. erbert P.. 
Bissell and Tom Johnson, of Cleveland, O., are among 
the prominent men connected with the company. The 
Traction Company a few days ago purchased the Buffalo, 
Kenmore and Tonawanda Electric Railway in order to 
get a connection to Tonawanda. 


Washington, D. C.—Mr. Benedict, the Government 
printer, in his report says: The utilization of electri- 
city as a motive power isan important step in connec- 
tion with the work of the office [Government Print- 
ing Office]. Electricity applied to machinery has been 
found to be not only very economical, but a great ad- 
vantage and convenience. Its easy adaptation to the 
varying speeds required by printing machinery, its safe- 
ty and the ease with which it may be produced and 
controlled are all points in its favor.” 


St. Joseph, Mo.—Every railroad car loaded with live 
stock on arriving here has to be weighed at the railroad 
ee and then rushed over to the stock yards and un- 

oaded and the empty car switched back and reweighed 

before the farmer can know what his freight charges 
will be. In order to facilitate this operation all of the 
railroads are quietly putting in electric scales at their 
yards. These scales will catch and register the weight 
of a car almost as quickly as the cumbersome weights 
could be picked up under the old system. 


Cripple Creek, Col.—Arrangements have been com- 
pleted for building an electric road from Cripple Creek 
to Canon City, over a route about 26 miles long, and 
work will begin the middle of January. J. H. Pea- 
body, who represents the ple behind the proje 
says: ‘‘The completion of this road and the building o 
the Denver and Cripple Creek short line, will brin 
Canon City from forty to sixty miles nearer Denver, an 
will give Denver that much shorter line to the great 
grain fields and coal mines of the Canon City district. 
At present Canon City comes to Denver around by 
Pueblo and Colorado Springs, 161 miles. By the new 
route this would be cut to 100 or 115 miles.” 


Milwaukee, Wis.—Judge Jenkins has appointed 
Frank M. Hoyt special master to take charge of the sale 
of the Milwaukee Street Railway. The sale will take 
place some time in February. o bid will be accepted, 
under the orders of the court, for a sum less than $5,- 
000,000, and it is inferred that only one party wil be 
in position to buy it—the reorganized Milwaukee 
Street Railway Company—which will offer the old 
bonds and stock of the company as purchase money, or 
even a cheek secured by those bonds and stock. The 
officers of the reorganized company are: President, 
William Nelson. Cromwell; secretary, C. A. Spofford ; 
treasurer, A. Marcus ; purchasing agent, C. L. Jones, 
allof New York. 


Stockton, Cal.—Much of the power used at the vari- 
ous mines in this section to operate the machinery is 
water power, and some of the mines have had to stop 
Work lately owing ta the lack of sufficient water. 
Under this condition of affairs the mine-owners have 
come to the conclusion that where the water cannot be 
brought to them by flumes and ditches they must go 
where the water is, and by generating electricity utilize 
the power at points to which the water itself cannot be 
taken. The App mine, at Jamestown, is arranging for 
an electric plant; the Rawhide mine will use the same 
power plant. The Utica mine, at Angels, which has 
suffe greatly from scarcity of water at different 
seasons, will soon commence work on the largest mine 
electric system to be found in California. Electricity 
has superseded candles in most of the mines. 


Fayetteville, N. C.—James H. Holt & Sons, last week 
began the erection of a $300,000 cotton mill in this city. 
The senior member of the firm tells a representative of 
ELECTRICITY that it is their intention to equip the 
factory with one of the best electric light plants that 
can be secured, of about 1,000 light capacity. The same 
firm own six cotton mills at Burlington, N. C., which 
is their headquarters, one of which has no electric light- 
ing facilities, and it is the intention to put in a small 
electric light plant at this mill also in the near future. 
—Ex-Governur Thomas M. Holt, of Haw River, N. C., 
Benj. N. Duke, of Durham, N. C., and associates, will, 
during the approaching spring, begin the erection of a 
large cotton bleachery, to cost $1,000,000, at Fayetteville. 
A feature of the establishment will be its electric light 
plant and other electrical apparatus. No contracts for 
anything connected with the establishment have yet 
been given out. 


Philadelphia.—The amount named in the ordinance 
for electric lighting is $751,000, or $75,000 less than the 
companies offer to light the city for during the next 
year. As a consequence, the department of public 
safety appropriation ordinance for 1896 remains un- 
passed by select council, and unless the electric light 
companies reduce their bids for lighting the city so as 
to bring their estimates within the amount named in 
the ordinance, the electric light item is likely to be 
stricken out and the bill passed without it.—Municipal 
ownership of street railways was unanimously recom- 
mended at a meeting of the Citizens’ Committee of 
Twenty-one, authorized at the great mass meeting at 
the Academy of Music on December 5. The committee 
also urged the importance of securing the nomination 
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of councilmanic candidates who will favor the purchase 
of street railways by the city, and ay executive commit- 
tee was empowered to draw up a form of declaration to 
which candidates for council will be asked to subseribe. 


Baltimore, Md.—The Maryland Electri¢ Company and 
the International Telegraph District and Construction 
Company have been consolidated and now form the Edi- 
son Electric Illuminating Company. It is the intention of 
the new company to enlarge the plant of the absorbed 
Maryland Electric Company and build another plant 
of equal capacity. The ofticers of the new com- 
pany are: Alfred A. Glasier, president: E. S. Webster, 
vice-president ; Nicholas P. Boud, secretary; J. W. 
Ellard, treasurer, and J. Frank Morrison, manager. 
Directors: Alfred A. Glasier, Nicholas P. Bond, Ronald 
T. McDonald, William Endicott. third, of Boston, Maes., 
Edwin S. Webster, J. Frank Morrison, J. P. Smith, J. 
Warren Ellard and Edward Duffy. 


TWO INTERIOR CONDUIT INSTALLATIONS. 


In the accompanying illustrations are shown two 
electric lighting installations, differing widely in 
character it is true, but neither is without interest 


e< . 
— æ — 


ELECTRICITY. 


supplied from the mains of the Edison Electric 
IIlumirafinę Company. 

Hatzel & Buehler, New York. were the electrical 
contractors, 


The Badt Electric Locomotive. 

Under date of November 12, 1895, letters patent 
No. 549,485 was issued to Francis B. Badt, of Chi- 
cago, assignor to the Siemens & Halske Electric Com- 
pany of America, for an electric locomotive which 
possesses many features of novelty. Having in 
mind the well-known fact that considerably more 
power is required to start a car or train from rest 
than is required when running at normal speed, the 
inventor has sought to overcome this objection by a 


method other than the employment of two motors 
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adapted to be run in series at starting and then to be 
thrown into parallel for higher speeds. Toaccomplish 
this the inventor provides, in connection with each car 
or unit, two motors, one large motor, which he terms 
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OLD, FIRST PRESBYTERIAN CHURCH, NEW YORK. 


to those who wish to keepin touch with latter-day 
improvements in the art. 

The Hotel Ford, Pheenix, Arizona, is a modernly 
designed and equipped hostelry, and enjoys the dis- 
tinction of being the first building west of the Rocky 
Mountains to be equipped with interior conduit. 
For the lighting service, which consists of 200 lamps, 
iron armored conduit was used. For the annunci- 
ator service, brass armored conduit was used. 

W. R. Norton, of Phenix, was architect of the 
structure. The electrical equipment was installed 
by the Electrical Supply Company of Phoenix. 

The Old First Presbyterian Church, at 5th avenue 
and lith street, New York City, has recently been 
equipped with an electric lighting system possessing 
no particularly striking or novel features, but is an 
example of first-class work throughout. In the 
church proper and its accessory buildings 400 16-c. P. 
amps have been wired on the interior conduit system, 
the brass-armored grade being employed. Current is 


the starting motor,” having sufficient capacity to 
start the car in motion, and a small motor, which 
he terms the ‘‘ speed motor,’’ the capacity of which 
is sufficient to propel the car at normal speed. The 
two motors are mounted upon the axles of a single 
truck, the smaller motor being preferably mounted 
directly upon the axle without intermediate gearing, 
while the larger motor is connected to the other 
axle by means of intermediate gearing through a 
mechanical clutch by means of which it may be 
thrown into and out of gear. 

When it is desired to start the car, the starting 
motor is thrown into gear to start the car in motion, 
after which the speed motor may be thrown into 
cirenit to propel the car, the starting motor being 
thrown out of gear and disconnected from cir- 
cuit. The speed motor may or may not be used to 
assist the starting motor, as may be desired. In 
order to avoid mistakes and render the operation 
certain, two operating levers are provided—one for 
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the starting motor and the other for the speed motor 
—a lock being provided which prevents the move- 
ment of the operating lever of the speed motor be- 
yond a certain point until after the operating lever of 
the starting motor has been moved to a position to 
cut the same out of circuit and disconnect it me- 
chanically. 

In connection with each car or unit, two starting- 
motor and two speed-motor switching devices are 
provided whereby the two starting motors may be 
connected first in series and then connected in multi- 
ple, after which the speed motors may be thrown 
into circuit, first in series and subsequently in mul- 
tiple. | 

The inventor claims that by the employment of his 
invention high efficiency is obtained between sta- 
tions, the two classes of work—starting and running 
at high speed—being done by different motors, eaeh 
designed and geared for the highest economy and 
efficiency for the particular class of work. The 
capacity of the two motors combined is no greater 
than the capacity of the single motor as heretofore 
employed for doing the same work, and taking into 
consideration the simplified method of starting and 
operating, the first cost of the apparatus for an equal 
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THE BADT ELECTRIC LOCOMOTIVE. 


amount of work is not increased; the efficiency is 
greatly increased and the ocst of operating de- 
creased, while the fluctuations of the amperage at the 
power station are much smaller than in the systems at 
present employed. | 

This form of locomotive is particularly adapted to 
heavy trains ran at high speeds—as, ‘or instance, 
where it is proposed to convert an existing steam 
road into an electric road. In applying this inven- 
tion to such trains, it is preferred that a number of 
motor-cars in a train be attached to a single loco- 
motive, say one motor-car to each three trailera, so 
that if a train should consist of twelve coaches 
three of them would be motor-cars and the other 
nine trailers. By distributing the weight necessary 
for the traction over a number of motor-cars, instead 
of having a single locomotive, a large saving is 
effected in repairs of the track, while in an etevated 
structure a lange amount of money may be saved in the 
construction, as a tighter structure may be employed. 
By employing a system of electrical and mechanical 
connections between the first motor-car and the 
other moter-cars of a train, the motormem em she 
first motor-car may govern all of the moters on the 
train. The first motor-car alone may be provided 
with a trolley device, or each of the meter-cars may 
have its independent trolley. 

Describing the invention in detail, reference is had 
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to the accompanying illustration, in which Fig. 6is a 
plan view of acar or unit provided with two starting 
and two speed motors, the circuit connections being 
illustrated in diagram. Fig. 7 is a diagram showing 
the circuit connections and switches for controlling 
the circuits through the several motors. Fig. 8 is a 
detail view of the clutch mechanism for controlling 
the starting motors. 


The speed motor a is mounted upon one of the axles 
a of the car-truck, while the starting-motor b is con- 
nected with the other axle b’ through intermediate 
gearing. As illustrated, the armature of the motor 
b is mounted upon shaft b?, upon which shaft is 
loosely mounted a gear-wheel ö“, meshing with a 
gear-wheel bt provided upon the axle b’. A clutch 
is provided for connecting the gear-wheel b? with the 
axle b? or disengaging the same therefrom. The 


circuit arrangement of the motors is changed from 
series to multiple, and as the arm continues its move- 
ment, further resistance is cut out step by step. The 
speed motors a A are likewise connected in circuit 
with a reversing-switch * and a series-multiple switch 
o. In starting the car from rest the reversing-switch 
i is operated to direct the current through the motors 
in the proper direction, after which the arm of the 
series-multiple switch is moved to connect the motors 
b B in series, after which the motors are connected in 
multiple. The reversirg-switch k is then operated 
to direct the current through the speed motors in the 
proper direction, after which the arm of the series- 
multiple switch o is operated, first to connect thi 


speed motors in series and then in multiple, the 
starting motors b B beingcut from the circuit after 
the speed motors have reached a predetermined 


speed. 
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clutches are operated by means of a rotating rod /, 
carrying an eccentric l’, Fig. 8, opposite each clutch, 
the strap 7? of the eccentric being mounted upon the 
end of a lever /*, pivoted at/‘, and engaging by its 
end the sliding collar c“, that controls the clutch. 
Two speed motorsa A are also provided. As illus- 
trated in Fig. 7, the starting motors b B are con- 
nected in circuit with a reversing-switch i, whereby 
the direction of the current may be reversed, and 
with a series-multiple switch m, whereby the motors 
may be first connected in series and subsequently in 
multiple. The circuit from one side of the reversing 
switch i passes to the terminal m? and thence to the 
motor b circuit, then extending to the terminals m 
and më One side of the motor B is connected with 
the arm m’ and the other with the terminal m', car- 
ried upon the end thereof, but insulated therefrom. 
When the terminal m“ rests upon the terminal m“, 
the motors are connected in series, and when termi- 
nal m“ rests upon the terminal m? the motors are 
connected in multiple. The rheostat- terminals m? are 
preferably arranged so that as the arm is moved re- 
sistance is first cut out, step by step, after which the 
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TELEPHONE AND TELEGRAPH. 


Telephones on Brooklyn Bridge. 


Experiments have been made having in view the con- 
nection by telephone of the moving trains on the Brook- 
lyn bridge with the train despatcher’s office. The de- 
spatcher will sit in his office wearing a head telephone 
such asis used by the Central girl, and a long-dis- 
tance transmitter will be at his desk. At the front and 
end ofeach train in service a telephone will be placed. 
In foggy weather the gripmen will wear a telephone 
receiver asa headpiece, so that they can respond in- 
stantly if called up by the despatcher. 


The Underground Movement in St. Louis. 


The agitation of the underground wire question goes 
on apace at St. Louis. The Association of Fire Under- 
writers of Missouri has condemned overhead wires of 
all kinds, and the members have agreed individually 
and as an association to do all in their power to secure 
municipal and State legislation looking to the burying 
of the wires. 


Breach of Contract Claimed. 


The Chicago Inter-Ocean states that a suit for 
$250,000 has been instituted in the Superior Court 
against the Cushman United Telephone Company. The 
plaintiffs are Sylvanas D. Cushman, inventor of the 
telephone of that name, and his wife, Idelia M. Cush- 
man. The Cushman United Telephone Company was 


organized about a year ago with a capital stock of @20- 
000,000, which was entirely on paper. The company 
progressed so far as to rent an office, but the plaintifis 
allege that the corporation never carried out any part 
of the contract which had been made with it. Under 
thiscontract Cushman gaye up his patent rights and the 
company was to construct telephone lines and establish 
exchanges. The suit is for damages for the alleged 
breach of contract and tu recover the property which 
Cushman surrendered. 


A bill has been introduced in the House of Represen- 
tatives authorizing the District Commissioners to per- 
mit the Home Telephone Company of Washington City 
to maintain and operate a telephone and telegraph plant 
in that city. The rates to be charged are not to exceed 
$30 for residences nor $42 per year for business houses, 
and the various Government departments of the District 
of Columbia and of the United States shall not be 
charged more then $18 per telephone per year. 


The Citizens’ Telephone Company has been organized 
at Florence, Ala. W.P. Campbell is president, M. B. 
Shelton, vice-president: James Burtwell, treasurer ; 
H. B. Lee, secretary. The directors are: D. C. O’Steen, 


James K. Powers, Harry Smith and the officers above 
mentioned. J. W. Walker was elected superintendent'of 
construction. ` 

The York Telephone Company, York, Pa., has con- 
tracted with the American Electric Telephone Company, 
Kokomo, Ind., for an exchange equipment of 300 
’ phones. 


The new branch telephone exchange in the Hill 
district of St. Paul, Minn, will not be opened until 
March, the postponement being caused by delay in com- 
pletion of the switchboard. 


The Municipal Signal Company of Boston has secured 
the contract for the police signal system to be installed at 
Albany, N. Y. 


A project to connect Tifton and Sparks, Ga., by tele- 
pnone by way of Staunton and Lenox is being consid- 
ered. 


At the sheriff's sale of the telephone plant at Inde- 
pendence, Kan., on the 18th ult., no bids were offered. 


The new copper metallic circuit connecting Utica and 
Watertown, N. Y., has been completed. 

The Postal Telegraph Company is making arrange- 
ments to extend its lines to Kingston, N. Y. 


The directors of the Lansing Telephone Exchange, 
which is so successfully combating the Bell Company at 
Lansing, Mich., has elected officers as follows: Presi- 
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dent, Frank B. Johnson; vice-president, L. C. Blood; 
treasurer, Jacob Stahl. The selection of a secretary and 
manager will be made later. 

An ordinance has been yas tae by the city council of 
Newton, Kan., requiring A. R. Champlin to have his 
11 plant in that place in operation by June 

next. 


The steamer: Faraday is soon to sail from London 
with equipment and material for laying the cable up the 
Amazon river. l 


George W. Beers, W. J. Vesey, Charles S. Bash, Louis 
Fox and Charles McCulloch are interested in tho organ- 
ization of an independent telephone company at Fort 
Wayne, Ind. i 


A company has been organized in Beeville, Tex., to 
construct a telephone system from Victoria to Tilden 
by way of Goliad,. Beeville, Normanna, Pettus and 
Mineral City. 


W. H. Harris, B. S. Harris and W. P. Harwell have 
incorporated the Fort Valley Telephone Company, Fort 
Valley, Ga., to construct a telephone system under fran- 
chise lately granted ; capital stock, $5,000. 


— 


THE HOFFMAN HOUSE PLANT. 


The accompanying illustration shows the arrangement of 
apparatus in the lately added engine room of the New Hoff- 
man House, the electrical equipment of which was de- 
scribed in ELECTRICITY last week. 

Prominently in the foreground is shown the High Speed 
Buckeye Engine connected by belting to the Fort Wayne 
Alternator. The switchboard is to the right of the gener- 
ator, hidden from view by the band wheel of the engine. 

The performance of both engine and dynamo has been 
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INCORPORATIONS. 


The Weston General Company, Newark, N. J.—to develo 
electrical inventions and devices and manufacture and ell 
electrical machinery and appliances connected therewith. 
Capital stock, $200,000. Promoters: Edw. Weston, Newark, 
N. J.; Franz O. Matthiessen, New York City; Henry E. 
Niese, Jersey City, N. J. 


The United Electric Light Company, Kansas City, Kan. 
—to operate works for the manufacture and supply of elec- 
tricity for light, heat, mechanical and other purposes: 
Capital stock, $100,000. Promoters: C. F. Hutchings, Benj. 
1 Benj. Schnierle, Marcus Harris, Kansas City, 

n. 


The Boston Electric Insulated Pole Company, Portland, 
Me.—to manufacture, deal in, and erect insulated poles. 
Capital stock, 100,000. Promoters: Edw. E. Drew, Boston, 

.; Edwin L. Dyer, Geo. E. Macgowan, Portland. 


The Oregon Electric Light & Power Company, Oregon, 
Ill.—to furnish light, heat and power. Capital stock, 50,- 
000. Promoters: Albert H. Knodle, Wm. L. Taylor, H. Lee 

en. 


The Ridley Park Light, Heat & Power Company, Ridley, 
Pa.—to supply light, heat and power orany of them by 
means of electricity. Capital stock, $1,000. Promoters: 
Richard S. Pomeroy, Chas. G. Darrach, Harry H. Sawyer, 
Ridley Park, Pa. 


The J. E. Putnam Company, Rochester, N. Y. —-to manu- 
facture, construct and sell electrical . apparat us, 
fixtures, specialties and machinery. pital stock, $15,000. 
Promoters: Sylvanus E. Ellis, Jos. E. Putnam, Wm. B. 
Hale, Rochester, N. Y. 


The Excelsior Electric Company, Port Huron, Mich.—to 
manufacture and operate arc and incandescent appliances. 
Capital stock, $120,000. Promoters: Henry McMarrao, W. 
F. Davidson, C. F. Harrington, Charles D. Thompson, F. G. 
McNutt, Port Huron. 


The Lord Electric Company, Boston, Mass.—to manufac- 
ture, purchase and sell electric appliances and do all kinds 
of electric construction work. Capital stock, $15,000. Pro- 
moters: Fred W. Lord, Thos. B. Curtis, Nils Olson. 


Woop ALTERNATOR-BUCKEYE ENGINE—HOFFMAN HOUSE PLANT. 


entirely satisfactory. Itis the intention of the manage- 
ment to practically duplicate this part of the equipment 
by the installation of another generator and engine of 
the same type. 


COMMERCIAL PARAGRAPHS. 


The Siemens & Halske Electric Company of America 
have opened new offices in the American Surety Building, 
100 Broadway, New York. This will be the general 
Eastern office, and will be in charge of C. E. Yerkes, vice- 
president. F. N. Armour, recently of the Chicago office, 
will be the general sales agent. Chas. D. Shain still 
retains the agency for New York City and the immediate 
vicinity. 


The Sunbeam Incandescent Lamp Company, Chicago, 
have recently commenced the manufacture of 2 c. P., 10 
watt, and 4c. P., 20 watt, incandescent lamps. These lamps 
have a small round bulb and are fitted with regular stand- 
ard sockets. It is stated that the Sunbeam is the first lamp 
company to make lamps of such low candle power and 
wattage that they can be connected in multiple. The princi- 
pal use for these lamps will be in sign and decorative work. 
In sign work especially a lamp of low candle power is pref- 
erable, even without considering the saving in energy, as 
with the glow of the smal] incandescent lamp the sign is 
clearer than with the glare of the larger lamp. 


The Cleveland and Chagrin Falls Electric Railroad Com- 
pany, Cleveland, O.—to construct, operate, etc., an electric 
railroad between Cleveland ard Chagrin Falls, O., furnish- 
ing electric light, heat and power, etc. Capital stock, $300,- 
000. Promoters: Vincent A. Taylor, F. W. Gehring, Jay E. 
Latimer, Jos. Black, Ferdinand H. Eggers, C. C. Barkwill, 
Albert V. Taylor. j 


The Bath & Lake Keuka Railway, Bath, N. Y.—to operate 
a surface electric railway ten miles long, from the Soldiers’ 
Home, Bath, to the village of Hammondsport. Capital 
stock, $100,000. Directors: Israel A. Kelsey of West Haven, 
Conn.; John T. Prince of Boston, Mass.; John T. Prince, Jr., 
C. L. B. Tyler, F. H. Vielo, George E. Tyler, Chas. M. Hyde, 
E. J. Carpenter, and John L. Miller of Corning, N. Y. 


Maguire & Backus, Ltd., New York City—to purchase and 
sell or otherwise dispose of patents, licenses, contract 
rights, powers, privileges, etc., relating to inventions, 
machines and processes, electrical or otherwise. Capital 
stock, $250,000. Directors: Wm. H. Paxton, Jr., Walter B. 
Howe, M. C. Fleming, Dr. H. Clark and A. E. Miller of 
New York. 


The Rapid Transit Construction Company, Baltimore. 
Capital stock, $25,000.  Incorporators: Wm. Rogers, 
Chas. H. Hopkins, Win. O. Nelson, Harry C. Primrose and 
George N. Holloway. i 


The Wheeléess Electric Lamp Company, Washington, 
D. C.—to buy and sell patents covering electric lamps, ete. 
Capital stock, $500,000. P. B. Thompson, of New York, is 
president of the company. 


The Latrobe & Ligonier Electric Street Railway Company 
of Westmoreland County, Pa.—to build an clectric railway 
twelve miles in length. President, Edward E. Robbins, of 
Greensburg, Pa. 
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MOONLIGHT.SCHEDULE FOR THE UNITED 
STATES. 


(Issued by the Washington Carbon Company.) 


JANUARY, 1896. 


DATE. LIGHT. DATE. ExrrIxd. 
1 No light. 1 No light. 
2 5.20 P. M. 2 8.00 P. M. 
8 5.20 8 9.10 
4 5.20 4 10.30 
5 5.20 5 11.40 
6 5.20 8 7 12.50 a. X. 
8 5.0 S 380 u 
9 . 5.29 “ 10 41 
11 88 12 48 
12 5.30 18 8.0 
18 5.30 4 14 6.20 “ 
15 5.30 10 16 e s 
16 5.30 “ 17 620 “ 
17 5.30 18 6.0 
18 7.50 19 8.0 
19 8.50 20 6.0 
20 9.50 21 6.0 
21 10.50 2 6.0 
22 11.50 “ 23 8.0 
A 12.50 a. A 60 
25 150 „ 25 6.20 “ 
27 400 “ 27 9.20 “ 
28 5.00 28 8.0 
= No light. 2 No light. 
81 5.50 P. M. 81 8.00 P. M. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DECEMBER 24, 1895. 


ELECTRIC RAILWAYS AND APPLIANCES. 


552,001. V Supply 85 e 
ways. August Rast, Nurem ; rmany. 
March 29, 7894. s 7 


ELECTRIC LIGHTS AND APPLIANCES. 


551,799. Electric-Arc Lamp. Elihu Thomson and Charles 
E. Harthan, Swampscott, Mass., assignors to the Gen- 
eral Electric Company, of New York. Filed May 9, 


552,086. Material for Incandescent Conductors. Ludwig 
K. Bohm, New York, N. Y. Filed Nov. 5, 1891. 


DYNAMO ELECTRIC MACHINERY, ETC. 


551,757. Electrically-Operated Elevator. Fred B. Corey, 
Boston, ` Filed May 13, 1895. 

551,781. System of Electrical Distribution. Thomas F. 
Mullaney, Worcester, Mass., assignor to the General 
Electric Company, of New York. Filed Sept. 24, 1895. 

551,809. Converting Simple into Polyphase Alternating 
Currents. Charles S. Bradley, Avon, N. Y. Filed June 


11, 1892. 

551,810. oe Curent Motor. Charles 8. Bradley, 
Avon, N. Y. Filed Sept. 12, 1898. 

551,820. Mechanism for Operating Elevator-Controlli 
Mechanism. Frank E. Herdman, Winnetka, Ill. Fil 
July 10, 1895. 

551,856. - Commutator-Brush. Caleb C. Dusenbury, Lake 
Mahopac, N. Y. Filed June 10, 1895. 

551,868. Alternating- Current Machine. Maurice Hutin and 
Maurice Leblanc, Paris, France, assignors to the Socicte 
Anonyme pour la Transmission de la Force par Elec 
tricite, same place. Filed May 1, 1895. 


TELEPHONE AND TELEGRAPH APPARATUS. 


551,947. Electric Telegraph: “William H. Cooley, Brock- 

port, N. Y. Filed March 23, 1889. , 

551,948. Electric Telegraph. Wiliam H. Cooley, Brock- 
port, N. Y. Filed April 18, 1893. 


MISCELLANEOUS. 


551,785. Electric Brake. William B. Potter, Schenectady 

N. Y., assignor to the General Electric Company, o 
New York. Filed March 30, 1895. 

551,786. Lightning-Arrester. William B. Potter, Schenec- 
tady, N. Y., assignor to the General] Electric Company, 
of New York. Filed Aug. 81, 1895. : 

551,790. Machine for Connecting Electric Conductors. 
Harlie J. Savory, Somerville, Mass. Filed April 17, 


13893. 

551,795. Electrogalvanic Belt. Samuel J. Spalding. Can- 
ton, Ohio. Filed May 9, 1898. 

551,880. Electrical Eye- Cup. Theodore B. Wilcox, Newark 

J., assignor to Eli Baldwin, New Vork, N. Y. Filed 
Jan. 10, 1895. 

551,920. Electric Stop-Motion for Machines for Preparing 
Silver. William P. Canning, Lowell, Mass., assignor to 
the Lowell Machine Shop, same place. Filed June 19, 
1895. 

551,990. Electric Railway-Train Signaling. Walter 8 
Greene, Covington, Ky. Filed Sept. 3, 1895. 

551,912. Electric Latch Apparatus for Semi-Automatic 

Operation of Railroad-Signals. Harry C. Barnes and 
William W. Slater, Oakland, Cal. Filed March 21, 1995. 

551,982. Station Potential-Indicator. Ralph D. Mershon, 
Pittsburg, Pa. Filed April 29, 1895. 

551,996. Pedo-Electrie Trolley. Robert T. Oney, Charles- 
ton, W. Va. Filed March 27, 1895. 

551,998. Electric Signal. Eugene M. Phelps and Archibald 
T. Sampson, Lynn, „ assignors, by mesne assign- 
ments, to the Farmer Electric Company, St. Louis, Mo. 
Filed Oct. 8, 1891. 7 

552,053. Electrical Switch-Operating and Signal Apparatus. 
Justin Dutrey, New Orleans, La. Filed May 2, 1895. 

552,057. Circuit Closer and Breaker. John R. Farmer, St. 
Louis, Mo., at ae to the Farmer Electric Company, 
same place. Filed Jan. 25, 1895. 
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NEW YORK, JANUARY 8. 


EDITORIAL NOTES. 


Facts Extravagant claims of progress made, 
vs. which cannot be supported or justified 
Fancies. upon an impartial review of the actual 


facts, instead of being real helps to any science or in- 


dustry, are calculated to check progress, hinder ad- 


vancement and throw obstacles in the way of all 
earnest and honest workers. It is necessary to ob- 
tain and hold the support and confidence of those 
who can command the financial resources required to 
develop and perfect new departures, and anything 
that is calculated to alienate that support, or weaken 
its confidence in the justifiable claims and professions 
put forth in behalf of the new methods, is a check and 
hindrance to its legitimate progress. 

No science or industry has suffered more from this 
cause than electricity. Wonderful and phenomenal 
as have been its progress and development in the 
last two decades, still more wonderful is the fact 
that it has been able to command the necessary finan- 
cial support to make that progress possible, when 
we take into consideration the millions of dollars that 
have been contributed to foster impossible and 
chimerical schemes and lost. So many have lost 
money by trusting to the judgment of those in whom 
they thought they were justified in placing full confi- 
dence, only to find that confidence misplaced and their 
money gone, that there is now a wide and general 
feeling of distrust abroad, and it is of imperative im- 
portance that those who are looked upon as reputable 
authorities and guides should be particularly careful 
in not committing themselves to statements that 
cannot be thoroughly supported or substantiated. 
It is their place and duty to correct and do all in 
their power to check the wild and absurd claims, that 
are being made on all sides, of what is being done 
and is going to be done by means of electricity. 

An article entitled Progress of Electricity in 
1895” and signed Thomas Commerford Martin, 
Editor Electrical Engineer,’’ that recently appeared in 
a newspaper of large circulation, contained some 
statements that it seems incredible should emanate 
from such a source. 

While it cannot be disputed that great progress 
was made during the year just closed in various 
directions toward further utilization of electricity in 
the arts, sciences and industries, and a great deal 
was accomplished towards the perfection of appa- 
ratus, economy of operation, and also in the widening 
of its field of employment and usefulness, it has not 
reached any such stage of applicability to universal 
uses for power traction, heating, etc., that a perusal 
of Mr. Martin’s paper would lead the public to be- 
lieve, and in many departments never will until 
electrical energy can be generated in large quantities 
without’ the dynamo, and has not to be confined as 


1896. 


No. 26 


at present to the transformation of power generated 
by other means. 

It is not yet by any means certain that the Niagara 
power transmission scheme will justify the expecta- 
tions and claims of its projectors and promoters on 
the lines now laid out and so far followed and pro- 
posed to be followed in the future. Indeed we are 
of the firm opinion that, with the immense outlay 
already made, and with the further immense out- 
lay necessary to transmit the power to far distant 
points and there distribute it for general use as a 
substitute for steam power, there is little prospect of 
any return on the capital already e and to be 
invested in the scheme. 

We wish our readers distinctly to understand that 
we do not doubt, nor do we deny, the possibility of 
the transmission of electrical energy from the Niagara 
plant to even very great distances, but we do doubt, 
and do deny, that it can be done so as to be commer- 
cially profitable at points far distant from the place 
of generation as a complete and perfect substitute for 
steam power where coal is cheap. 

It is the duty of a trade paper to do all it can for 
the best interests of the industry it claims: to repre- 
sent, and to foster its honest, stable and sound de- 
velopment ; and it is equally the duty of every writer 
on the subject connected with the technical press of 
this industry to do likewise. Statements in the 
columns of the electrical journals of this country, 
tending to boom“ the industry on unsound lines, 
are sure to eventually injure the industry ; and flow- 
ery and fanciful articles in the daily papers, written 
by persons connected with such journals, and tend- 
ing to mislead the public concerning the possibilities 
of utilizing electrical energy, without reference to 
the commercial’ or practical results, are to be depre- 
cated and looked upon as a direct and positive in- 
jury to the industry. 

Power is only one of the items of cost in any in- 
dustry, and in deciding upon a location for any 
factory all of them must be taken into considera- 
tion. In calculating the different items of cost in 
manufacturing industries, power is about 10 per cent. 
of the whole, taking an average. Raw material, 
labor and facilities for distribution are the guiding 
factors in the location of factories. It is generally 
cheaper to bring your source of power to your raw 
material than to transport your raw material to your 
power, other conditions being equal ; and leaving out 
the important considerations of facility of distribu- 
tion, ete., it follows that if the reverse had been the 
case we should find all the most important manu- 
factories that utilize power situated in close prox- 
imity to the coal fields or water powers. 

This matter of the feasibility of the profitable 
transmission and distribution of power to a distance by 
means of electricity has been much discussed during 
the. past twenty years, and that by some writers who 
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may fairly lay claim to being greater or less authori- 
ties on the matter. But notwithstanding the fact 
that Mr. Martin is one of the editors of the Electrical 
Engineer, it can scarcely be justly claimed that his 
training or experience has been such as to warrant 
anything that he may write or say upon this complex 
subject being accepted as authoritative or more than 
the product of the thought of a facile and rather 
versatile writer for the press, or as being anything 
more than a more or less complete reflection of the 
views of others. 

The bane of electrical journalism in this country 
to-day is that the trade journals are mainly run or 
their policy is mainly directed by persons who are 
not trained electrical engineers, and whose main 
motive is to please their advertisers and thus secure 
advertising patronage ; and this is done without ref- 
erence to whether such policy is for the best interests 
of the industry as a whole or not. 

Much of the effusive writing on electrical subjects 
in other journals, which is now so prevalent, is due to 
the same spirit, and much of it emanates from the 
same class of writers as run or control the policy of 
the electrical trade journals. 

We cannot in a short editorial discuss this mat- 
ter of power transmission in the way it should 
be done; but we caution all prospective or pres- 
ent investors in electrical power transmission 
echemes against accepting as authoritative on the 
subject the frequently much too flowery state- 
ments of writers identified with the regular trade 
journals, and also against overlooking the fact that 
their statements not only lack the weight of au- 
thority but may be more or less influenced by pro- 
spective profit. 

It is quite common for such writers as are referred 
to to point to some particular instance of the suc- 
cessful transmission of power, under certain con- 
ditions most favorable to the use of this method, and 
then to reason that because in that particular case it 
is profitably done it can be done ir. all cases. 

They seem to think that the price of such a com- 
modity as power is fixed the world over, and that 
because electricity is sometimes economically and 
profitably used in the transmission of power it fol- 
lows of necessity that if a system of power transmis- 
sion is electrical ” it is not affected by the opera- 
tion of ordinary business laws. With coal from 
eight to twenty dollars per ton, it is manifest that 
the commercial elements in the transmission of 
power must, of necessity, be very different from 
those cases in which coal costs from $1.25 to $3 per 
ton ; and no two cases of the transmission of power 
electrically can be fairly compared unless the con- 
ditions of the problem are stated, or are known to 
be exactly alike. 

Power can be electrically transmitted from 
Niagara to Europe as easily as it can be 
delivered 100 feet away; but the question of 
what can be done is not the only factor to be con- 
sidered; it is, as before said, a matter of dollars and 
cents, and we believe power cannot be electrically 
delivered from Niagara to Buffalo as cheaply as it 
can be produced locally by steam power generated 
and used under proper conditions. 

In electric traction for street railways and sub- 
urban or rapid transit work, where light trains and 
frequent service prevail, there is no room to doubt as 
to the economy of the electrical method of operation, 
for power can probably be more economically subdi- 
vided into small units by that system than by any 
other, but to maintain that electricity can be sub- 
stituted for steam locomotion in all the conditions of 
service is both misleading and ridiculous, and anyone 
who understands sufficient about the subject to figure 
out the cost of electrically equipping and operating a 
main line of railway for, say, 300 miles, will soon 
abandon any idea of relegating the steam locomotive 
to the scrap heap. 

Again, Mr. Martin says: Prominent also in the 
annals of 1895 is the application of electricity to the 
Erie Canal in a successful and scientific way.” 


ELECTRICITY. 


That canal boats can be electrically propelled 
is without doubt true. The fact that one was so 
operated is doubtless also true, but to say that it 
was done in a ‘‘ successful and scientific way is put- 
ting our credulity to too great a strain, for any- 
thing more unscientific, unmechanical and uneco- 
nomical it is difficult to conceive; and to ask us 
to believe that they will shortly be running canal 
‘* greyhounds’? by this system is little less than an 
insult to the understanding. 

Now, coming tothe problem of electric heating—in 
spite of Mr. Martin’s assertion that it made a 
mighty stride forward in 1895, it made no stride 
whatever, and never will as long as the electrical 
energy is produced as now by the transformation from 
coal to heat in the furnace, water to steam in the 
boiler, steam to mechanical energy in the engine, 
mechanical to electrical energy in the dynamo and 
then transmitted a distance to the electric heater 
to be finally transformed into heat. Under the most 
perfect conditions not more than 10 per cent. of the 
heat generated by the combustion of coal is 
available for distribution by the electric heater, and 
in most instances it would not be more than half of 
that. l 

Electric heating is available now, as it has been 
heretofore, to everyone to whom cost is a matter of 
indifference, but it is about equal in economy to coal 
at $50 per ton. The fact that some of the trolley 
roads have been installing electric heaters (the same 
that have been on the market some years) is no jus- 
tification for the statement that electric heating 
has made a mighty stride’ in 1895.” 

The Brooklyn road which Mr. Martin alludes to 
put heaters in their 500 cars. These heaters each 
absorbed the first cold day about 12 amperes per 
car to perceptibly warm them ; that at 500 volts 
pressure was about 8 H. P. per car, or 4,000 H. P. for 
the whole. It was almost a question which the com- 
pany should do, warm the passengers or take them to 
their destination, for it seemed at one time impossi- 
ble to do both with the power at their command. 

It is feared that the ‘‘ influential capital“ that is 
being invested in the exploitation of such heaters 
will not yield a very heavy dividend for its sub- 
scribers. 

The electrical industry has had a long and hard 
struggle, but it has so far survived the attacks of its 
most open and adverse opponents whose domain it 
has curtailed. In its future advance, as in the past, 
it has less to fear from its avowed enemies than from 
its supposed friends. Its principal danger is within 
its own ranks—fraudulent financiers, plausible but 
dishonest schemers, and last. but not least, inju- 
dicious and meretricious writers for the daily and 
technical press and the strictly trade journals. 

Let all honestly engaged in the industry frown 
down the constant and apparently ever-increasing 
stream of articles tending to mislead the public con- 
cerning the possibilities of the application of electric- 
ity in the various arts and industries in which it is 
employed, no matter from what source the articles 
may emanate, 

* * 
Why The somewhat acrimonious 

European Lamps discussion of incandescent 

Are Poor. lamp tests, which recently 
appeared in the English electrical press, has done 
much to confirm the belief held by most American 
electricians that Enrupean lamp makers have sought 
more to produce a lamp of low first cost than one 
possessing the more important qualities of high effi- 
ciency and sustained candle power. Following the 
publication in ELECTRICITY of the tests of Eu- 
ropean lamps made by Mr. D. Paisley, a number of 
English manufacturers have rushed into print with 
declarations tending to substantiate rather than to 
controvert the correctness of the results established 
by these tests. These communications have in the 
main been confined to a discussion of the rela- 
tive merits of the several lamps tested, and have 
merely been protests from the manufacturers whose 
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lamps, on actual test, have failed to sustain the 
claims made for them. However vehement these 
critics may have been, and notwithstanding the 
original tests were published in journals which our 
abstruse and extra dry contemporary, the London 
Electrical Review, pleases to regard as not strictly 
technical,” the fact remains that the conclusions 
reached by Mr. Paisley have not been proven to be 
incorrect. The exceptions taken are such as would 
be expected from interested manufacturers, and even 
if the ratings given the lamps in the test are differ- 
ent from those claimed by the manufacturers, no data 
has yet been published which will show a higher 
efficiency or greater sustained candle power of Eu- 
ropean lamps than was given in the original tests. 

This controversy has brought into prominent 
notice anumber of interesting facts in connection 
with the manufacture of lamps in Europe. It is 
plainly evident that, among English makers at 
least, there is not that refinement in factory practice. 
or the care in the selection and preparation of mate- 
rials,or the careful] testing of finished products, such 
asmay be found in any well-regulated American 
factory. But little attention appears to be paid to 
the candle power rating of lamps, and even less to 
standardizing. The aim of most manufacturers 
seems to be to produce lamps that can be sold at the 
lowest prices—‘‘not merely,” says Electrical Plant. 
because they avoid payment of heavy royalties for 
patents, but because they lessen the cost of produc- 
tion by devoting insufficient attention to standard- 
izing.” i 

That the product of the Continental lamp makers 
has been quite as defective as that of their English 
competitors is shown by the report of a commission 
appointed by the Union Representatives of Electri- 
city Works to investigate the incandescent lamp 
question in Germany. The report, published last 
week in ELECTRICITY, states that the complaints 
of consumers that the lamps are bad—good for noth- 
ing—are justified.” 

The committee found these complaints to be based 
upon the following causes: ‘‘ Imperfect sorting, 
false marking, little economy and too short life of the 
lamps.“ In 70 lamps supplied by eight makers, 
which were given as 16 standard cand le- power, and 
whose rate of consumption should have been 3.25 
3.50 watts per candle-power, the illuminating power 
fluctuated between 7.82 C. P. and 22.85 C. P. and the 
rate of consumption between 2.8 and 6.3 watts per 
candle-power. 

It is a source of some congratulation to know that, 
with few exceptions, American lamp manufacturers 
have profited by the experience which followed a 
sacrifice of quality to price. Their European 
brethren seem slow to learn in the same school. but 
until they do there will be no improvement in either 
the quality or price of their product. 

& + * 

OUR London namesake has an honest correspondent 
who admits that “ we Britishers are sadly behind 
even some of our colonies in electric lighting and 
telephony—especially the latter. One has only to 
travel abroad a bit to realize the many ways in 
which Great Britain is behind the world.”’ 

& & & 

IN France the price of Welsbach burners has been 
reduced to $3.20, in Germany to $1.25. The Progres- 
ive Age explains that the ground for this action is 
said to be in that the incandescent gas light com- 
panies of those countries have enjoyed a phenomenal 
business and have practically secured all the business 
that could be had at fancy figures, and the reduction 
in price has been made in the nature of a bid for 
trale among the poorer classes who have been de- 
terred from introducing Welsbachs because of the 
prohibitive first cost. 

„  *¥ ; 

Ir is stated that the Chilian Government has de- 
cided to establish an electrical section mainly with 
the object of familiarizing naval engineers with tbe 
principles of electrical engineering 
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Under the Searchlight. 


Views and Opinions on Timely Topics. 


To Offset the Bell Lobby. 


To the Editor of ELECTRICITY. 
Sir: Referring to the item in your issue of some weeks 
ago regarding the action of the Attorney General in asking 
the advice of Congress in regard to the prosecution of the 
Berliner case—while occasion for this action on part of the 
Attorney-Gencral may exist, it strikes me that it offers an 
opportunity for the Bell people to get in some dangerous 
lobbying, which might defeat a necessary appropriation, 
and in other ways discourage the proper conduct of the 
case. 
From “straws” which I have observed, I believe that 
the Bell people are afraid to have the case come to trial, 
and our company at least will bring every possible press- 
ure to bear wi! i our Congressmen to favor a large appro- 
priation and have the case handled to the best possible ad- 
vantage. Being awareof your friendly feeling toward legit- 
imate independent telephone interests, I make bold to ask if 
you will not call attention tothis matter in your next issue 
(providing, of course, that you consider it good policy), re- 
questing every man who isin any way interested in the 
success of the independent telephone movement to have 
all possible pressure brought to bear with the Representa- 
tive from his district to favor the prosecution of the case. 

1 fully agree withthe opinion which you expressed in an 
issue several weeks ago, to the effect that it is better for 
the independent people to assist the Government in this 
case than to ignore it, for several reasons. Yours truly, 

Boone, Ia. W. E. 

& XK * 


Where is Burton P 


A few weeks ago, it will be remembered, the Elec- 
trical Engineer gave a page or more to a descrip- 
tion by George D. Burton of a process, of his inven- 
tion, for the electrical smelting of ores. ELECTRICITY 
at once pronounced the invention, the system and the 
company to be nothing less than gross frauds, and 
chided our contemporary for allowing such matter to 
appear in its columns. A few days later Mr. Burton 
called at this office and offered to make a practical 
demonstration of his discovery. We offered him 
every facility, including current and power. He 
never came back. Later we were advised by one of 
his agents that there was to be a public exhibition at 
the works of the Eddy Company at Windsor, Conn., 
and that a quantity of ore had been shipped there. 
The exhibition has not been held, and Mr. Burton 
has been advised that the generator built for him 
awaits shipment upon receipt of check for same in 
advance. When in Chicago recently, a representative 
of ELECTRICITY met some of the California gentle- 
men to whom Burton had sold rights“ for that 


territory. They were gunning for Mr. Burton, 
who had fled the city or changed his 
hotel. 


We trust our contemporary is properly proud of 
the assistance it gave to this fraudulent scheme. 


„ x x 


These are the times which try men's souls. es- 
pecially the souls of G. E. managers. When 
stocks once quoted at 120 are oscillating between 
20 and 25 things look blue. But still worse is in 
store for our friends the enemy. 


& * * 

IF Diogenes lived in this progressive age he might 
even yet be unable to accomplish the object of his 
historic search, but he would certainly be better 
equipped with apparatus to aid his failing powers of 
vision. An inventor has recently secured a patent 
for a contrivance to be used either as a cane or elec- 
tric lamp, to carry which, in Athens, or even in 
New York, would attract less attention than would 
the early form of searchlight employed by the dis- 
cerning philosopher. This article is described as 
follows : 


It is hollow, and the interior is filled nearly to the 
top with the necessary chemical solution. The knob 
is really an incandescent bulb, with an ornamental 
and protective covering of nickel or silver, which 
either unscrews or flies open at a touch upon a 
spring. The poles of the battery extend into the 
hollow of the cane, but not far enough to reach to 
the acid. But when a light is desired the cane is 


held knob downward, the acid attacks the zincs, and 
the electricity generated lights the bulb. They give 
out a really surprising amount of light and last 
nearly two hours. There is no waste of ma- 
terial when the light is not in use, as no electricity 
is generated except when the cane is turned upside 
down and the acid so brought in contact with the 
zines. So a single filling may last for weeks or 
months. When the bulb is burned out, or the 
zincs are eaten away, or the acid loses its strength, 
the owner can easily reload the cane, as the supplies 
can be bought for a trifle. 


& K * 
The Reason For It. 


(With apologies to Frank L. Stanton.) 


The world is always sunny 

To the man who spends his money, 

But you've got to hunt the honey 
Like thę bees. 

If they stayed inside the hive— 

Didn’t show that they’re alive— 

Would their honey-making thrive 
By their ease? 


Though little trade is goin’ 
There is still some money flowin’ 
To your rival who's been sowin’ 
Left and right. 
So you've got to ope your eyes, 
You must learn to advertise, 
Or you'll never win the prize 
In the fight. 


THE NEW TESLA RAILWAY MOTOR. 


A gentleman, described by the St. Louis Globe- 
Democrat as ‘‘one of the shrewdest electrical engi- 
neers in the employ of the Westinghouse Electric and 
Manufacturing Company,’’ was recently interviewed 
by a reporter uf that paper, to whom the following 
statements wera made in reference to the Westing- 
house-Baldwin combination, and the new railway 
motor now being perfected by Nikola Tesla: 


The Westinghouse and Baldwin companies have 
become convinced that the demand for electric loco- 
motives will grow rapidly in the near future. The 
steam locomotive which the Baldwin company has 
been making for sixty years is not to be laid on the 
shelf right away, but that company has come to be- 
lieve, I think, that it will gradually, but surely, be 
displaced by its electric successor, and has grasped 
the opportunity to take advantage of the coming 
change by joining forces with one of the two great 
electric manufacturing companies which control the 
supply of such motors in the United States. 

The allied companies propose to perfect and to 
offer to the steam railroads electric locomotives which 
they will buy and use. The resources of both con- 
cerns; the electric inventions, devices and experts of 
the one; the methods, the expert locomotive and 
running gear machinists of the other, are being taxed 
in the effort to produce a motor which the steam 
companies can use to advantage for any kind of ser- 
vice, but especially for the rapid and safe transporta- 
tion of passenger trains running more frequently 
than the steam trains at the present time. 

The demand first to be satisfied is for electric loco- 
motives to draw passenger trains on the suburban 
roads of the trunk lines. The demand already exists 
—in fact. all the Eastern steam companies have 
placed large orders. 

Tesla is working on an idea in the shape of a 
motor that I believe will about successfully equip a 
locomotive with the power desired. This motor is 
entirely original and truly marvelous. The secret 
lies in turning the inert and seemingly lifeless force 
of magnetism into an active force more powerful 
than steam or a current from a dynamo. 

The principles of the motor, concisely put, are 
these: An electric current is passed through a circu- 
lar magnet, in appearance resembling a life-preserver. 
It consists simply of a ring of iron with copper wire 
bound around it. The electric current generates a 
strong magnetic current which flashes around and 
around the circular magnet at terrific speed. Now, 
if one holds a nail close to an ordinary electric mag- 
net it will be passive in the hand until it is brought 
close enough for the magnetic force to seize it, when 
it will fly out of the hand straight to the magnet. 
But if one holds a nail close to the circular magnet 
of Tesla it will begin to revolve in the hand ; that 
is, if the nail is held by the head and the point 
allowed to hang over the hollow center of the mag- 
net, the point will move around in a circle, slowly 
at first, then faster and faster, until, if it is dropped 
upon the table in the center of the hollow it will 
spin around so rapidly that the eye can not follow its 
motions. 

Several explanations are given of the phenomenon 


one that there are several magnetic currents in the 
iron ring and they are chasing one another around 
in a furious race, but the mystery is as profound as 
ever. 

Another interesting experiment is the balancing 
of an iron wheel on a nail, or let the wheel revolve 
upon the finger, using the finger as the axle, and 
holding it close to the magnet. It will fly around 
at a rate that will take one’s breath away. It is not 
necessary to touch the magnet at all. All one needs 
to do is to hold a piece of iron or steel in the hand 
and bring it within a foot of the magnet, and then 
he will feel a queer sensation, as of some invisible 
force trying to draw the piece of metal out of his 
hand, and, failing in this, trying to twist it around 
in a circle. 

Such is the principle of the coming Tesla motor. 
In its application as a motive power on the railroad, 
the construction, of course, differs from that of the 
experimental magnet, but the idea is the same. 

In equipping the new locomotives the circular mag- 
net is attached to the bottom of the engine, and the 
axle upon which the wheels revolve passes through 
the center of the magnet without touching it. When 
the current is turned on, the magnetic force whirl- 
ing around in the hollow of the magnet catches the 
axle and turns it. The power for generating this 
magnetic current can be transmitted by underground 
wires for almost any distance, and there is practi- 
cally no waste of power or energy. 


We think the time has arrived when we may, with 
perfect justice and propriety, clearly indicate the 
policy of this paper in relation to press notices of & 
character similar to that printed above. 

We should like to know— 

lst. Is the Westinghouse Company responsible for 
the statements in that article, or does it encourage 
its press agent to give public currency to such state- 
ments? 

2d. If it does, what is the object of such state- 
ments? 

3d. Who is the person referred to as one of the 
shrewdest electrical engineers in the employ of the 
Westinghouse Company?“ 

We ask these questions because we should like to 
definitely fix the responsibility for the many obvi- 
ously untruthful statements made in the article. 

Can it be truthfully stated that either or both of 
the two great electrical manufacturing companies in 
this country control the supply of electric locomo- 
tives employing either direct or alternating cur- 
rents? We think not. Indeed we know that 
this field of work is fully open to any one who 
wishes to enter it, or any who are already engaged 
in it. 

We know that Mr. Tesla is not engaged on electric 
locomotive work, and the description of the motor 
given in the article and its principles of operation 
differ in no way from the well-known rotary field 
motor used for years past in this country and Eu- 
rope. 
ls it not about time that the large electrical man- 
ufacturing companies of this country stopped this 
kind of puffery and misstatement of facts? Such 
notices certainly do not materially strengthen the 
position of the company responsible for them in the 
eyes of the general public, nor increase the confi- 
dence of capitalists in electrical enterprises. 

Any sensible business man knows if any company 
engaged in any line of business has a startlingly 
novel and useful invention, of such a revolutionary 
character as is supposed to be described in the above 
article, that it is most unwise to publicly announce 
the fact before the invention is ready for the mar- 
ket, such a course of action being invariably fol- 
lowed by its competitors exerting unusual diligence 
to find out what the new thing is, and stimulating 
them to make the utmost exertions not to be left be- 
hind in the race. An article of the kind referred to 
may indeed be looked upon as public notice to its 
competitors of the direction in which the company 
making the announcement is working—a thing 
which everyone possessing a modicum of common 
sense desires to avoid and carefully endeavors to 
conceal. 

The public have already had enough of promises 
of what is going to be done and too little fulfilment 
of such promises. 
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PROFESSOR FORBES ON “HARNESSING 
NIAGARA.”* 


BY ERNEST A. LE SUEUR, SC. B. 


The past few months have seen the successful com- 
pletion of a gigantic work, of epoch-making extent 
and significance—the Niagara Falls electrical power 
transmission plant. An article appeared in these 
pages in September, 1894, describing something of the 
difficulties which had been met and overcome by the 
engineers in charge of the water power and generator 
installation of the Cataract Construction Company, 
as the corporation which had the contracts for erect- 
ing the plant was named. 

Prof. George Forbes, who held the position of con- 
sulting electrical engineer to that company, is to be 
heartily congratulated upon the success that has 
crowned his efforts. It becomes pertinent at present 
to insist, however, that Prof. Forhes should be con- 
tent to limit his claims to glory to the considerable 
work that he has undoubtedly accomplished, for, 
unfortunately, he appears not overanxious to define 
that limit when discoursing to the public about his 
achievements. 

There has been some bickering between Prof. 
Forbes and Prof. Rowland, of Johns Hopkins, as to 
which of the two was the originator of certain of the 
novel points in the Niagara Falls Power Company’s 
generators. The atmosphere is very murky in con- 
sequence, but some facts would seem to have filtered 
through, and we shall take occasion to refer to them 
later. What seeins to call for notice at this moment 
is a paper by Prof. Forbes, which appeared in the 
September Blackwood’s,’’ entitled Harnessing 
Niagara.” i 

It is doubtful if any American magazine would 
have published that article, even had it contained 
fewer references to the shortcomings of the United 
States. It seems to us, however, that it would have 
been much better for it to have appeared in this 
country than in Great Britain, because of the freer 
criticism it would here have had, and because 
America’s faults would then have been told where it 
might be hoped that, coming from so authoritative a 
source, certain valuable reforms would result. 

A large portion of the article is devoted to a de- 
scription of Forbes’s own unusual endowments and 
capabilities, natural and acquired, which, it would 
appear, fitted him for the position of consulting elec- 
trical engineer to the Cataract Construction Company, 
not less than for the suppression of the American 
railway conductor. <A perusal of the article brings 
to one’s mind the couplet by a famous English 
librettist : 

He was the bravest man in France: 
He said so and he ought to know.” 

Turning to such portions of the paper as do ac- 
tually bear upon the Niagara work, we have, as 
above mentioned, the professor’s remarkable claim 
to originality in the matter of the revolving fields. 
Again, in describing the steps leading to his choice 
of apparatus, he says: I soon realized the fact that 
not only could the latter (alternating) current be 
more easily obtained at high pressures, but that it 
could more easily, and without moving machinery, 
be transformed to any required pressure at any spot 
when it was wanted.” This statement, it is to be 
regretted, is nothing short of dishonest. Forbes is 
here speaking of the year 1890, at which date the 
fact that he refers to as having worked out for him- 
self was literally the A BC of electrical work and 
part of the common knowledge of thousanus of 
line“ laborers throughout the world. 

With regard to the two points so far mentioned the 
distinguished engineer has not sought to belittle the 
work of others, but only to magnify his own ; he has 
not, however, confined himself to this more moderate 
course, and we find him stating that ‘‘the highest 
scientific authority in America had taken up the 
same position as Lord Kelvin,” referring to the lat- 
ter’s alleged strenuous opposition to the use of the 


* From the “ Popular Science Monthly ” for December, 


alternating current. The eminent authority re- 
ferred to would seem to be Prof. Rowland, of Balti- 
more. This gentleman, who ought to know what it 
was he advised, states positively that he did not 
strenuously oppose the use of the alternating cur- 
rent; that he did not oppose it at all; and that, 
moreover, his opinion was given in 1889, not 1890; 
that what he did advise at that early date, in view 
of the untried state of either direct or alternating 
current transmission, was merely caution in adopt- 
ing plans; which advice, we may add, was most care- 
fully followed, as will be seen from the fact that the 
main plans, not to speak of the details, were not de- 
cided upon until three years later, during which in- 
terval some most remarkable developments had taken 
place both in the design of machinery for use with 
alternating current and in the practical transmission 
of the latter over an immense distance in Europe. 

Our writer says: Until I went to America the 
manufacturers of electrical machinery never had a 
consulting engineer to reckon with, but dealt directly 
with the financiers, who knew nothing about cost or 
efficiency of machinery,” and reference is later made 
to his being the first to get guarantees of perform- 
ance from manufacturers of such machinery. The 
preseut writer speaks from personal experience in 
declaring this to be incorrect. The way in which a 
company, larger and even more representative than 
the chief one with which Prof. Forbes did business, 
filled an 1,100 horse-power contract uader guarantee, 
and later supplied an auxiliary generator to make 
the guarantee good, would perhaps have impressed 
that gentleman. The particular occurrence referred 
to is immediately within the writer’s knowledge, 
and the extremely exacting specifications for the 
said machinery were written and insisted upon by 
consulting engineers and not by the financiers. It 
should, however, be unnecessary to say that, of 
course, the method of requiring guarantees and of 
employing engineers to write specifications was 
common in the electrical business, as well as in all 
others, long before the advent of Forbes. 

There are other points in the professor’s paper be- 
sides those already referred to which require con- 
tradiction, and still others, covered by the matter in 
controversy between himself and Prof. Rowland, 
which there is every reason to believe might be im- 
proved in the matter of accuracy, but which, since 
directly opposite statements are put forth by the 
two men, we must be content to let stand in default 
of other sources of information regarding them. 

An opinion of Prof. Forbes that surprises us is set 
forth in the sentence, I had always wished to put 
the dynamos at the bottom of the pit close to the 
turbines, and I still believe that this arrangement 
would have served us better.“ It is the opinion of 
the writer that it is an unusually good thing for the 
Niagara Falls Power Company that the above was 
not done., In his experience it is a practical impos- 
sibility to keep penstocks under great head from 
leaking, and the moisture thereby communicated 
to the atmosphere, as well as that due to the location 


of the dynamo room at the bottom of a narrow pit 


150 feet deep, with a torrent carrying a hundred 
million gallons per hour raging immediately be- 
neath, could not well fail to impair the machines’ 
insulation. Since the latter must carry a vast elec- 
trical pressure of alternating current, any impair- 
ment would be fatal to the maintenance of the plant. 
An instance occurs to mind in which a generator 
plant was located ona level with the wheel cases, 
and this not at the bottom of the pit by any means, 
but at the top of a draught tube some feet above the 
level of the surrounding ground, and in which, 
owing to the moisture unavoidably present, the gen- 
erators had subsequently to be removed. 

In an opening paragraph Prof. Forbes speaks of 
the production of the paper under discussion as the 
result of an attempt to curb a natural tendency to 
reticence, and, later, in describing the Falls of 
Niagara, he says ‘‘the most impressive points of 
view are those that make you feel the smallest.“ It 


2 


is not apparent whether the professor himself expe- 
rierced the sensation, but if he did the depression 
must have been evanescent, for near the end he says 
that, while his company ascribes his splendid re- 
sults ’’ mainly to engineering skill, I am inclined 
to believe that they were fully as much the result of 
an exercise of tact, judgment and forbearance. com- 
bined with firmness—qualities which I do not hesi- 
tate to say that both the officers of the company and 
myself recognized in each other. All of which, 
while possibly true, ia scarcely the utterance of a 
man hampered by a temperament in which reticence 
and a feeling of insignificance are struggling with 
each other for supremacy. 

Americans have faults and are not more sensitive 
to having them pointed out than other people, but 
the tendency among descendants of Anglo-Saxon 
stock to resent the imputation of the possession of 
visual motes by ill-tempered owners of larger ocular 
imperfections is deeply rooted. We have not for 


-many a long day seen an article in a prominent Eng- 


lish journal so well designed, by its gratuitous dis- 
paragements of America, to keep alive the fast-ex- 
piring dislike to the mother country that it is to the 
interest of all of us to see buried. 


AN INVESTIGATION OF THE ALTERNA- 
TING-CURRENT ARC.* 


BY J. A. FLEMING, D.SC., F.R.S., AND J. E. PETAVEL. 


During the last six months investigations have 
been carried on by us in the electrical laboratory of 
University College, London, with the assistance of 
some of the senior students, which form part of an 
analytical study of the alternating current arc as 
yet not quite complete. Two arc lamps were selected 
of well-known types—one of them suitable for work- 
ing with continuous current and the other with alter- 
nating current, the lamps being chosen with a view 
to good regulation and steady working over wide 
limits of power consumption. 

The first portion of the experimental work con- 
sisted in the construction of an inspectional reflecting 
wattmeter, intended to enable the observers to meas- 
ure and to regulate with great accuracy the power 
taken up in the arc itself, neglecting altogether the 
power absorbed in the mechanism of the arc lamp. 
The wattmeter consisted of a fixed coil, which was 
the current coil of the instrument, and through which 
the current of the arc passed, and a movable coil 
hung by a bifilar suspension, the two suspending 
wires being exceedingly fine silver wires. In series 
with the suspended coil was a non-inductive resist- 
ance, capable of being varied in magnitude within 


-certain limits. The suspended coil had affixed toit a 


plane mirror, and an image of a wire illuminated by 
an auxiliary arc lamp was thrown by it on to a fixed 
scale. The suspended coil consisted of 33 turns of 
wire, and the fixed coil of 10 turns of thicker wire. 
The non-inductive resistance, in series with the sus- 
pended coil, had a resistance of 1,200 ohms, the 
resistance of the shunt coil of the wattmeter being 
3.67 ohms and that of the fixed coil 0.01 ohm. The 
wattmeter was fixed firmly toa wall, and the scale 
carried at a fixed distance opposite to it. The watt- 
meter was calibrated by means of continuous cur- 
rents, aud by means of an interpellation curve the 
power, reckoned in watts, passing through the watt- 
meter could be read off from the position of the 
image of the wire thrown upon the fixed scale. The 
terminals of the fine wire coil were connected to the 
arc carbons. In all the experiments the wattmeter 
readings were subsequently reduced so as to give the 
true power taken up in the arc, neglecting the 
power required to actuate the arc lamp mechanism 
and the power taken upin the voltmeter and watt- 
meter itself. 

In addition to the wattmeter measurements, the 
current through the arc, as well as the potential dif- 


*Abstracted from The Electrician (London). 
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ference between the carbons, was taken by properly 
corrected instruments, and the length of the arc was 
also measured at the same time by projecting its 
image upon a screen. The photometric measure- 
ments were made with Sugg’s star disk photometer, 
the light from the arc lamp being compared by this 
means with that of an incandescent lamp, which 
was worked at a sufficient voltage to bring it up to 
about 2} watts per candle, the incandescent lamp 
being compared at frequent intervals with a primary 
standard incandescent lamp. 

It was found that by focussing the eye for a point 
Tather nearer tothe eye than the images of the photo- 
metric disk the color difference between the two 
images became less distracting, and in this manner 
the observations that were made are all taken in 
terms of a white-light standard, no measurements 
made in terms of red or green light having any 
practical value. The experimente consisted in tak- 
ing a seriesof observations of the photometric inten- 
sity of the arc in different angular directions to the 
horizontal plane through the arc in the usual man- 
ner, the power supplied to the arc being kept per- 
fectly constant by a regulating carbon resistance in 
series with the arc. A complete series of observa- 
tions was taken with the continuous current arc 
when supplied with power of from 200 to 600 watts. 
For each complete set of observations the wattage in 
the arc was kept perfeotly constant, and from the 
photometric observations the ordinary illumination 
curve of the arc could be plotted out, and the mean 
spherical candle-power calculated in the usual way 
by means of Rousseau's diagram. In the case of the 
alternating-current arc, owing to the circumstance 
that there is a slow periodic rotation or change of 

place of the arc, quite independent of the fact that 
the current or the wattage in the arc is maintained 
perfectly constant, the photometric measurements 
become particularly troublesome. In this case it was 
necessary to take a series of photometric observations 
rapidly in different azimuths for each particular in- 
clination angle, and to take the mean of these obser- 
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vations. Carrying out this process, a series of illumi- 
nation curves was obtained for the continuous and 
the alternating-current arc, which had the usual 
characteristic form. In both cases these experiments 
and measurements of the mean spherical cand le-power 
were repeated for different expenditures of power in 
the are varying from 200 to 600 watts. The alterna- 
ting current experiments were made at two frequen- 
cies—viz., 50 ~ and 83.3 ~. The carbons used in the 
case of the alternating-current ex periments were both 
15 mm. cored carbons of the best quality, and in the 
case of the continuous-current arc experiments two 
sets of observations were male, one with both car- 
bons cored and 15 mm. in diameter, the other set 
with the positive or upper carbon cored and 15 mm. 
in diameter, and the lower or negative carbon solid 
and 9mm. in diameter. When all the necessary re- 
ductions of the hundreds of observations were made 
by the integration of the illumination curves to give 
the mean spherical candle power, and the reduction 
of the wattmeter scale readings to give the true 
power in watts expended in the arc itself, apart 
from anything taken up in the mechanism or instru- 
ments, the results were embodied in a series of curves 
as shown in Fig. 1, in which the horizontal distances 


represent the power in watts taken up in the arc, and 
the vertical ordinates the mean spherical candle- 
power. The four curves there shown show the varia- 
tion of mean spherical candle-power for the particu- 
lar carbons used for the various powers employed in 
the case of both ares, the details of the observations 
being given in the table above. 

The general result of the above-described experi- 
ments therefore confirms the conclusions reached by 
one of usin 1894, and which indicated that for a 
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In reading the above tables it must be noted that 
it was the power, measured in watts, taken up inthe are 
which was kept constant. The current and difference of 
potential of the carbons were allowed to take care of them- 
selves. The current and volts were oe ee con- 
stant, and had the mean values given in the tables, but the 
product of these mean values does not quite agree with 
the true mean power measured in watts taken up in the are. 


given amount of power expended in the are under the 
conditions under which these experiments were car- 
ried out, the mean spherical candle-power for con- 
tinuous current was nearly double that for the alter- 
nating current. 

The above-described experiments do not, of course, 
by any means exhaust the subject. The question 
whether continuous-current arcs per se are more effi- 
cient than alternating-current arcs in regard to mean 
spherical candle-power produced per watt is a large 
question to consider, and perhaps cannot be answered 
in a general sense, but it is capable of being settled 
for any jarticular instances which occur in practice. 
It is for this reason that we selected the two typical 
cases of an alternating-current are worked with 
15 mm. cored carbons worked at frequencies 83.3 ~ 
and 50 ~, and compared it with a continuous-current 
arc worked with 15 mm. and 9 mm. carbons as com- 
monly employed. The experiments, of course, do 
not settle whether any particular form of alternating- 
current arc can be produced which shall give the 
same mean spherical eandle-power for a given ex- 
penditure of power as a continuous current are with 
the same carbons, and such a question has, perhaps, 
too purely an academic interest to make it worth 
while tospend time upon it. 

These experiments amply justify generally the 
opinion which has been held as to the relative ineffi- 
ciency of alternating-current arcs in mean spherical 
candle-power, apart from any question as to differ- 
ences in the distribution of the light, and show the 
correctness of the opinion which dictates the employ- 
ment of continuous current or rectified alternating 
current for public arc lighting purposes. 
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The second part of the investigation was concerned 
with an analytical examination of the periodic varia- 
tion of light coming from various parts of an alter- 
nating-current arc. For this purpose an alternating- 
current are was formed with currents of frequencies 
of about 83 ~, 50 ~, and 25 ~. 

Fig. 2 shows a complete set of observations giving 


Fra. 2. 


The ordinates of the firm line marked “Light” repre- 
sent the Peroa variation of illuminating power of the 


center of the true arc of an alternating current arc. The 
other curves marked E. x. F., current and power represent 
the variation of potential difference of the carbona, curren 
and power in the arc. Carbons, 15mm. cored; } — 83.8: 


amperes — 14; volts - 39; length of arc, 0.55em.; volts at 
alternator terminals = 104. 


the current through the arc, the potential difference 
between the carbons, the power expended in the are, 
and the variation of the light in the center of the 
true a c, excluding any light coming from the incan- 
descent carbons. The firm line curve in Fig. 2 
therefore represents, by its ordinates, the periodic 
variation o’ the light coming from the purple arc 
discharge lying in between the carbons, but does not 
include any light coming from the carbons them- 
selves. ; 

It was found that the blue or purple light forming 
the true arc in between the carbons undergoes a 
periodic variation in intensity, completely vanishing 
at a certain instant during the phase, but at the 
same time there is outside this true arc a dim halo of 
golden light which is persistent, and it is on account 
of this persistent aureole of faint light that the ordi- 
nates of the firm line curve in Fig. 2, which repre- 
sent the variation of lightin the true arc, never be- 
comes zero, but there is always an outstanding con- 
stant amount of light. In order to select as far as 
possible merely the blue or purple colored light from 
the true arc, irrespective of any admixture of white 
light coming from the aureole, a blue gelatine trans- 
parent screen was employed to select a certain group 
of rays. By shifting the position of the mirrors 
slightly it was possible to measure the periodic varia- 
tion of light coming from any part of the incandes- 
cent carbons. The diagram in Fig. 3 represents the 
periodic variation of light coming from the center of 
the crater of the lower carbon, the other curves of the 
same diagram representing the variation of current 
through the arc, potential difference between the 


FIG. 3. 


The firm line curve in the above diagram represents the 


variationin illuminating power of the crater of the lower 
carbon during one complete phase of an alternating-cur- 
rent are. Curbons, 15mm. cored; f = 833; amperes = 14; 
volts - 36; length of arc, 0.42cm.; volts at aiternator ter- 
minals = 98. 
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carbons, and power expended in the are. It must be 
noted that the scale to which the light curve in Fig. 
3 is drawn is very different from that of the light 
curve in Fig. 2. as the crater is, of course, far more 
brilliant than the true are. The interesting point to 
notice is that during the time when the lower carbon 
is negative the maximum light emitted from the 
center of the crater of the lower carbon does not 
reach such a maximum value as it does when the 
same carbon is positive. For a frequency of 83 it is 
not much more than one-half as great—that is to say, 
the brilliancy of the crater on the carbon undergoes 
a periodic variation, but at the instant when the 
carbon is negative and when the maximum power 
is being expended in the arc. the brilliancy of that 
part of the carbon is not much more than one-half 
that which it is when the same carbon is positive 
and receiving its maximum power expenditure. The 
lower the frequency. the greater this difference. It 
is easy to distinguish the part of the period during 
which the lower carbon is negative from that in 
which it is positive by holding a magnet at the back 
of the are and noting which way it causes the image 
of the arc to be deflected. 

It is evident from the curvesin Fig. 3 that there is 
a certain lag in the curve representing the variation 
of light from the carbons behind the curve repre- 
senting the power; in other words, the light lingers 
on a little after the power has fallen to zero. It will 
also be noticed there is a very slight difference of 
phase between the current and the electromotive 
force, which is also found in all the other curves 
taken with the alternating current arc. 


Gas Engines and American Incapacity. 
(From the Scientific Machinist. ) 


There is not perhaps a larger market for any 
mechanical device of which a need is felt than for a 
small gas and gasoline engine. The mechanic who 
will build a one H. P. fairly efficient gas engine and 
sell it at about the cost of a one H. P. steam engine 
will secure a trade of very large proportions. If he 
should be able to realize a fair profit on each sale— 
and otherwise it would be dangerous to engage in 
that or any business—a large fortune could un- 
doubtedly be built up in a few years. 

The question is often asked, why are Americans, 
who in most matters of enterprise generally have no 
superiors, so backward in the use of gas and gasoline 
engines. And it is a pertinent question which no 
one can answer. The English lead us in this line 
of work, and perhaps this only. They adopt our 
steam engine and boiler designs, machine tool designe 
and have modified much of their engineering work 
in various branches along the line of American ideas, 
but they are our masters in the design of gas engines. 
Not only this, but our manufacturers are either so 
egotistical or fossilized that they see nothing of the 
kind, admit no part of the truth, and apparently care 
nothing about doing their plain duty by their 
customers and to maintain America’s reputation. 
They are even lacking in Yankee adroitness or they 
would at least copy some of the good English 
designs. 

Will not some of the live, enterprising, inventive 
men found in all branches of mechanical engineering 
but this one, take hold of the gas engine question? 
There is a splendid field for the exercise of true 
business capacity. They need not fear patents. In 
fact there is scarcely an American patent on a gas or 
gasoline engine which would be found useful in 
placing the manufacture of those machines on a 
proper commercial basis. The modern gas engine is 
principally valve gear, and apparently the manu- 
facturers have competed with each other for the most 
complicated and costly contrivances with which to 
accomplish a simple mechanical act. These wonder- 
ful mechanisms must be relegated to the relic 
chamber before much progress can be made in 
cheapening the cost of the gas engine and in adapting 
it to the multifarious uses for power in this country. 
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COAL 


ELECTRICITY IN BITUMINOU 
MINING.” 


The subject of mining coal by theaid of machinery 
has received renewed consideration each year, as its 
importance has become more apparent to the in- 
dustry. This is especially true since the recent 
industrial depression has fallen upon the commercial 
world. Coal has been mined in the State in this way 
to a greater or less extent during the past seventeen 
or eighteen years, but not until within the past two 
years has it become plainly manifest that upon the 
present basis governing the relations of pick to ma- 
chine mining the latter has such a decided advantage. 
It is believed that within this period the subject has 
received more attention than during any other period 
since its inception. While this is true, the subject 
of mining coal by the aid of machinery is by no 
means of recent birth. The records in the U. S. 
Patent Oflice show that as early as 1858 it had ma- 
terialized to such a point as to be considered 
patentable. 

These patents exhibit the range of thought over 
which inventors have gone in their endeavors to 
produce coal by the aid of mechanics, and with what 
eagerness they have tried to solve a problem that 
even to-day retains many mysteries. To those who 
are familiar with the progress made in this branch 
of industry, the small percentage of the claims which 
have been found to possess merit will appear quite 
startling. It is possible that the machines of many 
of the early inventors fel] short of success for want of 
suitable power with which to operate them, the 
science of electricity being in a primitive condition 
and the air compressors being very imperfectly un- 
derstood. For this and reasons hereinafter con- 
sidered, it is doubtful if the number of economic 
mining machines on the market at the present time 
will exceed a half dozen, and it is certain the num- 
ber can be represented by a single digit. 

There are many reasons why the energy of so many 
inventors has not been crowned with greater success. 
One is, that mining machines are operated in caverns 
of Egyptian darkness in which even inventors who 
have this problem under consideration rarely enter, 
hence the machines escape the gaze of the inquisitive 
mechanic who is constantly prying into ingenious 
devices which are exposed to the light of day. This 
results in the skilled mechanic and the inventor 
having little or no knowledge as to the requirements 
of a successful mining machine or to the amount of 
labor that it must perform. They are equally ig- 
norant as to the rough usage that it must withstand 
in order to reclaim a ton of coal with economy to the 
mine operator. Although the most intelligent and 
skilled miners, thoroughly versed in their vocation, 
are usually selected to operate the mining machines, 
as miners they are entirely wanting in the knowl- 
edge of mechanics, and therefore unable to calculate 
as to the amount of additional strength required, or 
of the form or place to apply it in order that the ma- 
chine may withstand the resistance offered by the 
coal. It will be readily seen that the mining machine 
is thus deprived of suggestions, alterations and im- 
provements that would be offered by both mechanics 
and inventors were it operated where it would be ex- 
posed to the public eye, as are other labor-saving de- 
vices. Even since the introduction of the first eco- 
nomic machine, which was about 1876 or 1877, there 
have been scores of machines patented and placed on 
the market, many of them possessing features that 
would have been of great value to the mining in- 
dustry had they been fully developed, but upon trial 
they were found to be too frail, and after a number 
of vexatious delays, caused by breakage, they were 
consigned to the scrap pile, and the disheartened in- 
ventor found himself forced to abandon his hope of 
reward and return to his former vocation. Had he 
been possessed of a knowledge as to the units of work 
that are required to undercut the coal he would have 


*Abstract from Annual Report of R. M. Haseltine, In- 
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increased the factor of safety in his calculations and 
the result might have been more satisfactory. 

But few coal veins are adapted to machine mining 
at all, and in a still smaller number can the present 
type of standard machine be used with economy. 
For profitable mining the roof must be strong and 
free from slips or bell-shaped balls. Especially is 
this true of the rotary bar or of the end-cutting chain 
machine, either of which cannot be well operated if 
the props are set less than twelve feet from the coal 
face. The floor of the coal vein must be nearly, if 
not quite, level to admit of the successful working of 
machines. There is no instance within the writer’s 
knowledge where the mining machines have given 
satisfaction when operated on an uneven floor. The 
thickness of the vein has been considered as the in- 
dex by which its adaptability for the introduction of 
mining machines is to be determined, and, with but 
few exceptions, no attempt at an installation bas 
been made except in the very thickest of the veins; 
and so machine builders have designed only for the 
mining of high coal. For this reason the practica- 
bility of using machines in reclaiming the coal in 
thin veins still remains undecided. This is largely 
owing to the fact that the fiber of the coal is as firm 
in the thin veins as in the thick, so that the power 
required to undermine the coal remains the same, 
hence the weight of the machine must be as great for 
one as for the other. The diminished space in which 
to use the bars by which the machine is moved, also 
the necessity of using a shorter bar, thus diminishing 
the leverage, makes the moving of the machine very 
laborious and slow, and thus diminishes the oppor- 
tunity of profit that might be derived from their in- 
stallation. With a view of widening the field of 
machine mining, some manufacturers have turned 
their attention to the designing of a machine that 
would be of such a height as to not come in contact 
with the roof while being moved, but the weight of 
the machine was so great that it offered no encour- 
agement to the operators in thin veins. The mere 
fact that a machine is of a height that will permit 
of its being readily moved is no guarantee that it can 
be profitably used in that vein. It is an old rule in 
mining to make the undercutting the same depth as 
the coal vein is thick. If a proper amount of powder 
is then judiciously used the coal will be liberated in 
its best possible form. 

The present type of bar or chain machine is de- 
signed to undercut from six to seven feet, and where 
the vein is from eight to twelve feet in thickness this 
is, of course, much less than the rule would require. 
In such an instance great difficulty has been experi- 
enced in producing merchantable coal, owing to its 
flaking off in thin slabs so shattered as to not stand 
handling. 

It has been found that a seven-foot machine must 
be much heavier than one that is designed to under- 
cut but six feet, hence it is the writer’s belief that if 
in these veins the machines were designed to under- 
cut froin three and one-half to four and one-half feet, 
as the thickness of the vein would demand, it could 
be so reduced in weight as to be readily moved into 
position. Such a machine would be designed to 
undercut the full thickness of the vein, and the coal 
thus produced will enter the markets in as good 
form as if it were the product of pick mining. 

The early installations of mining machines, be- 
ginning about 1877, were confined to the use of com- 
pressed airas a motive power. This continued until 
early in the year of 1889, when electricity was first 
successfully applied to a rotary bar machine by the 
Jeffrey Manufacturing Company of Columbus, Ohio. 
This machine is still in use in the mine in which it 
was first installed. The ease and economy with 
which this new power could be conducted about the 
mine commanded for it at once the attention of the 
inventorand operator. It placed the employment of 
the mining machine within the reach of a greater 
number of operators, and the development of machine 
mining has gone forward rapidly since that date. 

The question of operating mines by electricity has 
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received more discussion during the past six years 
than any other subject before the mining public. 
The few years elapsing since the first introduction of 
electricity have witnessed its successful application 
to every labor-saving device in the industry in which 
compressed air had formerly been utilized. Further- 
more, it has been known that the amount of power 
required to operate the mining machines has been 
reduced; also that the construction of the mining 
machine has been improved, and that new and im- 
proved machinery has been designed to attack the 
coal in a more advantageous manner. Still there 
has been no careful investigation of this progress or 
no published information for which the public has 
been the wiser. It would seem that the efficiency of 
the power, its adaptability to the uses of the mine, 
the amount of it required todo a given amount of 
work, the loss in transmission, etc., were questions 
which should have received ere this the most careful 
investigation and the results placed before the min- 
ing public. The absence of this information can 
only be accounted for on the assumption that the 
persons who desire it dislike to undergo the necessary 
hardships and inconveniences, much less to perform 
the labor, whereby it can be acquired. 


Pressure Limits in England. 


The committee, consisting of Lord Kelvin, Mr. 
W. H. Preece and Major Cardew, to whom the London 
Board of Trade referred the many points involved in 
the discussion of pressure limits, has proposed that 
where the conditions of the supply are such that 
the pressure may at any time exceed 500 volts if 
continuous, or 250 volts if alternating, but cannot 
exceed 3,000 volts whether continuous or alterna- 
ting, the supply shall be deemed a high pressure 
supply. The committee advise that the regulatnioy 
be amended as follows: The pressure of a suppls 
delivered to any consumer shall not exceed 250 volts 
at any pair of terminals; no such conductor shall 
be at a higher pressure than 300 volts from earth.” In 
Regulation No. 6, the words or less than 45 volts if 
continuous, or the equivalents thereof respectively if 
alternating,’’ are to be omitted. 

With reference to the suggested alteration to the 
regulation for safety, the committee are of opinion 
that to enable the use of 500 volts continuous press- 
ure between the outer conductors of a three or five 
wire system with bare conductors laid in conduits, 
the Board of Trade may givea provisional sanction to 
an earth connection being applied to one point of the 
middle conductor in any case in which they are sat- 
isfied that a high insulation is maintained on all 
other points of the system, and that suitable and 
_ sufficient means are provided for the immediate de- 
tection, localization and correction of any fault of in- 
sulation. 

The committee consider that in making the above 
suggestions they have indicated clearly how, in their 
opinion, the question of limitation of pressure 
should be treated to adequately secure the safety of 
the public and to meet the requirements of electric 
lighting undertakers and the convenience of their 
customers. ; 

Commenting editorially upon the conclusions 
reached by the committee, the London Electrical 
Review says: 

t Pressure’? now means simply ‘‘ the difference 
of electrical potential between any two con- 
ductors through which a supply of energy is given, 
or between any part of either conductor and the 
earth.’’ By inference, a low-pressure supply becomes 
one in which the pressure can never exceed 500 volts 
if continuous, or 250 volts if alternating ; a high- 
pressure supply is one between 500 and 3,000 volts 
for continuous currents, and 250 voltsand 3,000 volts 
for alternating currents, and an extra high pressure, 
anything over 3,000 volts, on either system. The 
pressure may not be changed at any consumer’s 
terminals without his consent. In our issue of a 
fortnight ago we pleaded for. three things that have 
not been granted, but which we considered vital to 
the best interests of the industry ; these were, that 
practical and experienced station engineers should be 
included on the committee, that the meeting should 
be open to the public, and that no difference should 
be made between continuous and alternating cur- 
rents. By the failure to grant these points, we think 
that the conclusions of the committee are unsatis- 
factory, and will not be accepted without demur by a 


large proportion of the electrical engineering 
profession. 


The Storage Battery.“ 


A DISCUSSION OF ITS APPLICATIONS BY 
THE MEMBERS OF THE A. I. E. E. 


ACCUMULATOR ECONOMICS. 


BY ARTHUR V. ABBOTT AND FRANZ J. DOMMERQUEB. 


|The above-named paper, read at the Chicago meet- 
ing of the Institute held simultaneously with the 
New York meeting, dealt with the advisability of 
storage battery installation by comparing the cost of 
an electric lighting plant capable of supplying the 
entire city of London with a steam plant alone or 
with a steam plant with accumulator regulation. The 
capacity of this station is based upon load diagrams 
taken over a year ago.] 

The load curve shows a maximum load of 11,600 
kilowatts, or 15,700 H. P., and a minimum load of 
800 kilowatts, or 1,080 H. P., the load factor 
being 33 percent. The items required to determine 
the expenses would be: cost of fuel per year, cost of 
labor; cost of supplies and repairs; interest and de- 
preciation on plant. It has been ascertained by Mr. 
Fritsche that the average load throughout the year is 
16.375 per cent. of the maximum load, which in this 
instance would be 2,571 H. P. per hour, or 22,521,- 
960 H. P. per year; theamount of coal used per H. P. 
hour being about 13 lbs. The total H. P. hours would 
equal 25,587,960 H. P. per year, and the amount of 
coal used would equal 38,351,940 lbs., or 19,176 
tons. The price of coal per ton may be taken at 
$2.25, then the cost of fuel per year equals $43, 146. 

The cost of labor is determined as follows: One 
attendant is required per unit, or five in all, at 25 
cents per hour, equals an expense per hour of $1.25. 
Ten firemen and two helpers at the same rate, or an 
outlay of $3.00 per hour. This fixes the cost of labor 
at $4.25 per hour. Add for superintendence $1.50 
per hour, obtaining a total of $5.75 per hour, or $50,- 
000 peryear. Cost of supplies and repairs is found 
to be $18,000 in round numbers. 

Money is obtainable at five per cent., and the 
amount necessary to provide for depreciation should 
not be any more; therefore 10 per cent. is assumed. 
The cost of steam plant, taken at $64 per H. P. (Em- 
ery’s value) + 4 surplus power, a plant of 17,700 
H. P., as required, will cost $1,132,800, 10 per cent.of 
which is $113,280. The cost of dynamo, switch- 
board and accessories may be taken at $35 per K. W., 
or $25.90 per H. P. The cost of 15,700 H. P. will be 
$395,000, the interest and depreciation of which, on 
the basis of 10 per cent., will amount to $39,500. 
The total expense, therefore, per year will be $264,- 
300 for regulation by shutting down part of the plant. 

Fora plant with accumulator regulation it is cal- 
culated that the engine power required under the as- 
sumption of 90 per cent. efficiency of the dynamos 
would be, in round numbers, 6,850 H. P. The accu- 
mulator capacity required would be 240,000 ampere 
hours. From the price list of the Electric Storage 
Battery Company, a cell of 5,000 ampere hours’ 
capacity costs $375. Forty-eight cells in parallel, ora 
total of 3,120, would be required, costing $1,092,000. 
Then interest and depreciation on accumulators 
equal $109, 200. 

For switchboards and meters a first cost of 10 per 
cent. on the accumulators would not be too low, the 
interest and depreciation on which may be taken at 
10 per cent., then the annual expense for switchboard 
and meters equals $10,920. The steam plant re- 
quired was found as 6,850 H. P. Taking again the 
cost per H. P. at $64 + } surplus power would give 
$467,840; interest and depreciation at 10 per cent. 
would give $46,784. The dynamo plant, figured at 
$25.90 per H. P., would amount to 5177, 420; 10 per 
cent. interest and depreciation gives annual expense 
for dynamos and switchboard as $17,742. The 
amount of coal used would be 6,141 tons. Then 
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taking the cost per ton again at $2.25, the. expense 


for fuel would be $13,820. 


Cost of labor will be found as follows: Three at- 
tendants at 25 cents per hour, expense per hour 8.75; 
four firemen and one helper, at same rate per hour, 
$1.25; plus $1.50 for superintendence, which makes 
a total of $3.50 per hour, or $30,660 per year. Cost of 
supplies and repairs equals $5,550 per year; adding 
all determined expenses, the total per year would be 
$234,676, as against $246,300 found for regulation 
by shutting down part of the plant. 


DrscussfoN.— (Chicago Meeting.) 

Mr. Carl K. Mac Fadden— We have installed an 
electric light station of over 400 H. P. in gas en- 
gines, and have found in a number of cases that al- 
though the battery plant has a capacity of not over 
600 ampere-hours it has helped us in a wonderful 
way when we have had trouble with an engine, and 
we have found it especially valuable in very light 
loads, when it would not pay us to run the smallest 
engine, which is of 80 H. P. In small gas-engine 
stations there has been considerable attention paid 
to storage battery auxiliaries. In large gas-engine 
stations, storage batteries will be used in conjunction 
with improved types of gas engines, so as to keep 
the engine upto its best load, for the gas engine 
ought to be loaded up to its rated load to get its best 
results, the same as the ordinary steam engine. 

Mr. Ludwig Gutmann—The reason that the sto- 
rage battery business is so well developed in Europe 
and almost neglected in America can, no doubt, be 
traced to the fact that in Europe until within the 
last year or two, with few exceptions, all installa- 
tions were of the low tension continuous current 
type. In many places, especially in theaters, it was 
compulsory to provide means such as storage batter- 
ies, to prevent a sudden giving out of light due to 
defects in machines. On the other hand we find in 
America the majority of installations of the high 
tension alternating current order. Here in America 
there was notsuch a great need for storage batteries, 
or, if it existed, it was not satisfied because capital 
was afraid of master patents. 

Mr. M. H. Gerry, Jr.—If a storage battery can be 
obtained, costing not more than the same kilowatt 
capacity of a first-class prime mover, having a com- 
mercial efliciency of 75 per cent., and a cost of main- 
tenance not greater than six per cent. of the invest- 
ment, then such a battery can be used in a great 
many power stations with advantage in point of 
economy. It is only a question now whether such 
a battery can be obtained, and a great many practi- 
cal engineers are looking with considerable interest 
in the direction of storage battery manufacturers. 

The present method of stating the capacity in kilo- 
watt-hours or ampere-hours is not altogether satis- 
factory. More important than the total capacity in 
the application to fluctuating loads is the maximum 
rate at which a battery can be repeatedly discharged 
without seriously damaging it. A kilowatt rating 
representing this maximum discharge would be of 
more value in cases of this kind than the kilowatt- 
hour or amperc-hour. 

Mr. B. J. Arnold—Mr. Perry states that under 
no circumstances would he recommend the use of 
batteries, for the simple reason that the gas engine 
will be found more economical. I think this is 
rather a broad statement and one which the advo- 
cates of this system will have some difficulty in sub- 
stantiating, for the reason that gas engines working 
on variable loads are extremely uneconomical, and 
not only are they uneconomical, but they are very 
sensitive to changes of load. If the load on a gas 
engine changes suddenly, it is liable to require im- 
mediate attention on the part of the operator to keep 
it in operation. There is no question in my judg- 
ment but that a gas engine plant, installed properly 
and run on producer gas, will deliver a K. W. hour 
on the switchboard for less money than a steam 
engine plant can do it, but in order to do so, the en- 
gines must be run at practically a constant load. 
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Such a plant, working in conjunction with a battery 
auxiliary, I believe to be the most feasible solution 
of the power station question, and one which we will 
probably come to in this country in the near future. 

The most important application of batteries to 
lighting work which I have had to do with is the 
plant now being installed in the Chicago Board of 
Trade. In this plant the operating expenses average 
now about $25,000 per year, using simple engines at 
T5 lbs. of steam, hydraulic elevators with compound 
pumps working steam full stroke, and old style 
belted electric plant with shafting. By increasing 
the steam pressure to 125 lbs., installing new boilers, 
new compound engines, and with direct connected 
generators, electric elevators and a battery auxiliary, 
we expect to reduce the operating expenses to $15,- 
000 a year. 

Between the hours of 9 A. M. and 2 P. M. the bat- 
teries actin conjunction with the generator, as the 
demand is in excess of the capacity of the generator, 
While from 11 o'clock P. N. until 7 A. M. the entire 
load of the plant is carried by the batteries without 
the aid of the generators, thus leaving all of the 
plant, except the batteries, idle for this period of the 
twenty-four hours, and necessitating but one attend- 
ant during this time, wh) fires the boilers in the 
winter for steam heating, and also acts as watchman. 
With this arrangement, the 75 kilowatt unit oper- 
ates for a period of sixteen hours at its maximum 
economical load, and is then shut down and stands 
idle until the next operating period. From this 
plant will be operated 1,000 16-c. P. incandescent 
lamps, four 10 H. P. electric motors, four 30 H. P. 
electric elevators, and it is expected that one 75 K. w. 
generator will handle this load economically when 
the plant is completed. 

A battery plant properly built, with sufficient 
lead to do the work required of it, and properly 
handled, will prove an economical investment where 
the conditions are favorable ; but it should be borne 
in mind that a battery, like every other power-sav- 
ing device, cannot effect a saving unless the load is 
such as to warrant its use, which is especially the 
case on variable electric loads. 

Pref. Carhart—Three years ago I had the pleasure 
of visiting, in company with several other gentle- 
men, the central stations of London, through the 
kindness of Professor Silvanus Thompson. One 
thing that impressed me very much, in comparison 
with what I have been accustomed to see in connec- 
tion with storage batteries in America, was the fact 
that they construct their storage batteries there for 

durability. The cells were of enormous size and 
capacity. They were extremely heavy, and intend- 
ed for actual use. They were not made, apparently, 
by the manufacturers to make money out of, by 
selling cheap metal at a high price, but they were 
made for service and durability. The people in 
charge of those stations in London which use storage 
hatteries watch them very carefully, and when any- 
thing is the matter with them they put them in the 
hospital. Storage cells remind me of an invalid, re- 
quiring great care and watchfulness. They must be 
taken care of and watched when they are not giving 
their highest efficiency. They require considerable 
labor, and this item ought to be added to the ac- 
count. 

I have come across one or two points of scientific 
interest. It is certain that the internal resistance of 
a storage battery changes considerably with the 
length of time that it is discharged. As it is dis- 
charged, we have a sulphate formed which has a 
higher resistance than the active material. This in- 
ternal resistance will change in the course of charg- 
ing for half an hour. Then there is another point. 
You all know that the internal resistance of any 
primary battery decreases as the current increases. 
We have been able to get very nice smooth curves. 
With a storage cell the change is small and is quite 
difficult to measure, but measurement shows that 
the internal resistance is lower when the current 
which we are taking from the battery is larger. 


Prof. W. M. Stine—There is good reason for the 
lack of data for the life and usefulness of storage 
batteries. Through a!l the years they have been 
with us, they have existed in tentative form, and 
their history is a failure of one form, leading to fresh 
experiments on others. That they have recently 
been the subject of large speculation by some of our 
leading financiers is by no means a convincing argu- 
ment in their favor. This is neither the first nor 
the greatest financial combination of its kind, and 
should it not prove successful it is only adding one 
more to a long list of disastrous failures. The en- 
gineering view of our subject has been frequently 
and pretty exhaustively presented, but too often by 
those who have had no practical experience with bat 
teries, and whose estimates of first cost, maintenance 
and depreciation are far below the actual figures. 

A commercially practical storage battery would be 
one of the greatest boons to electrical engineers. 
This is undeniable. It does not require any especial 
foresight to realize the great advantages aceruing 
from their use. The problem of when and how far 
to employ them is not more difficult of solution than 
the most advantageous amounts and distribution of 
copper in distributing circuits. It requires that a 
sufficient number of load curves be taken to get a re- 
liable average curve. It then remains to determine 
the size of generating plant to handle the average 
load, and the addition to this to handle the peaks in 
the load, allowing sufficient reserve to handle the 
maximum peak likely to occur. The equivalent in 
batteries of this reserve portion of the plant can then 
be calculated. The total operating expense in each 
case would present no especial difficulty were data 
at hand which would reliably state the deprecia- 
tion, maintenance and labor involved by the use of 
storage batteries. Additional elements would be the 
enhanced efficiency of the generating plant when run 
with a nearly constant load of the service and bat- 
tery combined and the power factor of the batteries, 
or their efficiency from the generator to the con- 
sumer. With such data as outlined, the question of 
the commercial applicability of the storage battery 
would be a very simple one. All that would be 
necessary would be to balance accounts between the 
two classes of reserve plants. On the one side would 
be the first cost of generators, engines, boilers and 
accessories, labor, maintenance, operating expenses 
and depreciation. On the other, the first cost of the 
reserve equivalent in batteries, their maintenance, 
depreciation, operating expenses, labor, and the large 
number of accessories. Here conscientious calcula- 
tion would leave but little room for discussion, ex- 
cept on methods and details of installation. If the 
problem has been fairly stated, then why does the 
present hesitation to install batteries exist? There 
is no doubt that storage batteries would prove de- 
sirable adjuncts to many power and lighting sta- 
tions, and would be generally introduced, could any 
reliance be placed upon such low depreciation as 72 
per cent., as has been recently stated. But Ameri- 
can engineers are justly conservative on this latter 
point. In too many cases the depreciation has 
reached 100 per cent., or the batteries have been 
abandoned in a short time. 

It is undeniable that a strong sentiment exists in 
this country against the storage battery. Most of 
the data obtainable is against it. Under such cir- 
cumstances it would be wise to make baste slowly, 
and let the burden of the introduction of batteries 
rest on the company manufacturing them. The 
argument that the engineering world wants is not 
engineering calculations showing a paper economy, 
but it wants to be granted the demonstration of 
plates that have stood at least from 1,500 to 2,000 
daily reversals on continuous service. A battery of 
which at least 90 per cent. of its plates could make 
such a showing would be not a mere curiosity but a 
most convincing argument. 

The general trend of practice is to employ a greater 
weight of lead per ampere-hour capacity. The 
heavier plates suffer the same actual loss in pound 


weight of active material as lighter ones, but can 
support the loss for a greater length of time. But 
the proportionate life of a heavy plate, owing to 
physical disintegration, may in reality be less than 
the lighter one. The interest on the first cost of the 
extra lead which is used to ward off the day of final 
destruction is a direct loss unless the proportionate 
life of the heavy plate greatly exceeds that of the 
lighter one. 

It has been so often proven that the use of reliable 
storage batteries is excellent engineering practive 
that the arguments have become mere platitudes. 
But where shall we obtain the reliable battery? 
Certainly it is yet to be proven that it is made in 
America. Can we point to any make of battery thst 
has stood up under at least five years of ordinary 
commercial service? Litigation is claimed to be re 
sponsible for the non- uss of storage batteries in this 
country. Yet we all know better than this. Ia 
perfectly reliable battery had existed, it would bave 
come to the surface in spite of all lawsuits. The 
very fact that manufacturers are constantly changing 
the form of plates, etc., is sufficient argument to 
show that plates will not stand up under servie. 
Great stress id laid on the extensive use of the storage 
battery in Rngland, Germany and Switzerland. Bat 
here the plants are too modern to prove their ulti- 
mate economy. 

European practice offers a counter argument. The 
fact that batteries are used there sọ extensively 
shows that they must prove at least a partial suceess. 
Let American engineers, then, profit by European 
experience. Let us go to them for our information. 

Another question remains to be decided. Can bat- 
teries be profitably sold outright? In many cases 
the manufacturer has maintained a fostering care over 
plates installed, and the life shown has in a measure 
been due to frequent patching up of plates. Among 
points not sufficiently emphasized by many writers 
are the great outlay for the numerous expensive acces- 
sories demanded by a first-class installation, the con- 
stant attention and treating whieh they demand, and 
the disagreeable nature of repairs due to handling 
sulphuric acid. 


Determining Center of Light from Photometric 
Burner. 

At the New York meeting of the American Society 

of Mechanical Engineers, D. S. Jacobus, of Hobo- 

ken, N. J., read a paper entitled Experimental 


-Method of Determining the Effective Center of the 


Light Emitted from a Standard Photometric Burner, 
based upon data obtained in testing car lamps in the 
Department of Tests of the Stevens Institute, Hobo- 
ken. In these tests a burner of about six candle 
power was used as a standard of light. The burner 
selected was a Sugg Argand gas burner fitted with 
an opaque screen of the Edgerton pattern which 
passed over a glass chimney. The opening for the 
emission of light was arranged so that the top and 
the lower part of the flame were obscured from view, 
whereas the horizontal width of the slot was made 
greater than the diameter of the flame. The horizon- 
tal width of the slot was one and one-half inches, 
and its height was thirteen-thirty-seconds of an inch. 
The diameter of the opaque screen was one and 
seven-eighths inches. The back of the screen oppo- 
site the slot was cut away so as to prevent reflected 
light from being thrown back and through the slot. 

In this class of a screen and burner, the distances 
employed in calculating candle power measurements 
are often measured to the geometrical center of the 
frame. Any error so involved will be a small one if 
the illuminated disk of the photometer is used at a 
considerable distance from the burner and in about 
the same position which it occupied when the burner 
was calibrated by means of candles. In these tests 
however, the burner had to be used in positions 
near to as well as far away from the disk, eo that 
it was necessary to determine the effective center ol 
the light which it emitted. 

The method of determining the effeotive ceater 
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was as follows: The photometer disk was set at a 
given distance from the candles, and the standard 
burner was brought to a position at which there was 
an equal illumination on the two sides of the pho- 
tometer disk. The distance from the disk to the geo- 
metrical center of the burner was then recorded. The 
disk was then moved to another position, and the cor- 
responding distance from the disk to the burner was 
recorded. The disk was then set back to its first 
position and a second reading obtained. It was 
then moved to the second position, then back to the 
first, and so on, until a number of readings were ob- 
‘tained. After a sufficient number of readings were 
taken to eliminate any irregularity due to variations 
of light emitted from the candles, the results were 
averaged and the distance of the effective light center 
from the geometrical center of the flame was found 
by means of a formula. 

The results of the experiments showed that the ef- 
fective light center of the burner was about nine- 
tenthsof an inch from the geometrical center of the 
flame and entirely outside the flame as indicated. 
The candles do not have to be corrected for varia- 
tions in the rate at which the paraffin is burned. All 
that is necessary to insure accuracy is to makea num- 
ber of observations, changing the distance of the 
photometer disk from the candles each time a reading 
is taken, as has already been explained, and employ- 
ing the average figures. 

The error involved, if all the measurements were 
made from the axis of the burner instead of the effect- 
ive center, both in calibrating and in using the 
standard burner, would have been as a maximum 
about ten per cent. in the lamp tests which we 
made. In these the effective center of the burner was 
placed at a distance of sixty inches from two standard 
candles in calibrating the burner, and the minimum 
distance at which the burner, when used as a stand- 
ard, was placed from the photometer disk was about 
twelve inches. , 

ndro Ainary way of using the burner is to place it 
sixty inches from two standard candles to calibrate it. 
and then set it sixty inches from the flame of which 
the candle power is to be determined, all distances 
being measured from the axis of the burner. If 
calibrated and used in this way, there is an error of 
about three and three-quarters per cent. for a flame 
of twenty candle power, and of about six per cent. 
for a flame of forty candle power. 

Another way in which the burner is calibrated is 
to measure the candle power of a uniform gas flame, 
first with candles and then with the burner, and 
repeat the two operations until an average figure is 
obtained. When this is done there is but a small 
error involved in measuring from the axis of the 
burner, provided the gas flame which is measured is of 
about the same candle power asthe flame which was 
employed forcalibrating the burner, so that the dis- 
tance from the standard burner to the photometer 
disk is about the same in both cases. If the burner 
is calibrated at sixty inches from a gas flame of 
twenty-four candles, and is used at the same distance 
to measure the intensity of a flame of sixteen can- 
dle power, there will be an error of about one per 
cent. 


Magnets for Lifting Purposes. 


An interesting use of magnetism is being made at 
the Sandycroft foundry in England. At these works 
electric cranes are operated from the electric power 
and lighting circuits, together with electro-magnets, 
which permit the ready lifting of pieces of iron or 
steel weighing up to two tons. The magnets con- 
structed for lifting purposes are attached to a crane. 
One magnet takes 5} amperes at 110 volts to excite 
it, at which energy it will support a wsight of two 
tons of iron or steel. A switch controls the supply 
of current delivered to the magnet. By the use of 
this magnet, or crane, three men do the work in one 
quarter of an hour which previously took six men 
one hour and a half to perform. 


TELEPHONE COMPANIES DECLARED TO BE COM- 
MON CARRIERS. 


The temporary injunction secured some months 
ago by Simon Sterne, a New York lawyer, restrain- 
ing the Metropolitan Telephone & Telegraph Com- 
pany from removing a telephone from his office 
because he refused to pay $240 a year for the use of 
it, has been continued by a decision of Judge, Ingra- 
ham of the Supreme Court of New York. The action 
of Attorney Sterne was in the nature of a test suit, 
brought for the purpose of determining the power of 
the courts to regulate the compensation that should 
be paid to the telephone company for the service 
given. 

Mr. Sterne insisted that the rates fixed were ex- 
tortionate and excessive. The company, on the 
other hand, insisted that the advance in the rates 
from $125 to $240 was due to the increased cost oc- 
casioned by the improvements in the service. As 
Mr. Sterne declined to pay the higher rate, the com- 
pany threatened.to remove the instrument from his 
office. He then instituted proceedings and secured 
a temporary injunction protecting him in the con- 
tinued use of histelephone. In his decision Judge 
Ingraham holds that the injunction must be con- 
tinued. He says in his opinion: 

There can be no doubt whatever but that the 
Legislat ure would have power to regulate the busi- 
ness of this defendant. It is a corporation created 
by law, and the business it is conducting is of a 
quasi public character. In this case the Legislature 
has not attempted to regulate the price that this de- 
fendant should charge for the use of its telephones, 
and the question is presented as to whether or not the 
courts in the absence of legislative enactment can so 
control the business of the defendant corporation as to 
prevent its charging for the useof its telephones a 
sum that is greater than that proved to be a reasona- 
ble compensation for the services rendered. 

I think it is clear that at common law in the ab- 
sence of legislative enactment a common carrier is 
bound to furnish transportation to the public for a 
reasonable charge, and the courts, upon a proper 
application made, may determine in each case what 
is the proper and reasonable compensation to be paid 
to the corporation and compel the corporation to fur- 
nish such transportation onthe payment of such 
reasonable compensation. 

I am inclined to think that this duty of the courts 
extends to a business ea: ried on under the authority 
of law which is in its nature a public business af- 
fected with a public interest, and that the transmis- 
sion of intelligence by electricity is a business of 
such public character that it is to be exercised under 
public control. 

The question of rates, Judge Ingraham thinks, can 
best be determined by the examination of witnesses 
upon a trial of the issues. 


The Government Given More Time in the Berliner 
Case. 

Judge Colt, of the United States Circuit Court of 
the Massachusetts District, has granted the United 
States until May 31, 1896, in which to take evidence 
in rebuttal in the case of the United States against 
the American Bell Telephone Company and Alexan- 
der Graham Bell, in which the question of fraud in 
procuring the Berliner patent is raired. 

Judge Colt refused to limit the Government to the 
question of fraud raised. The Government has taken 
a vast amount of evidence in support of the claim of 
Daniel Drawbaugh, and the defendants bave taken 
countervailing evidence on the same issues. The 
Government now wishes to take evidence to rebut 
the defendants’ evidence, and the Court has given 
time for that purpose. It did not restrict the Gov- 
ernment from taking evidence on the question of 
alleged priority of invention, which it could have 
done had it granted the request of the defendants. 


In the suit of the city of Tacoma, Wash., against 
the Tacoma Light & Water Company, the jury 
awarded $787,000 damages to the city. Three years 
ago the president of the Light & Water Company 
secured, by what has been declared by the Chamber 
of Commerce of Tacoma to be the most corrupt elec- 
tion ever held in the city, the sale to the city of the 


water plant, including an electric light plant, for 

$2,080,000. Fraud, bribery, misrepresentation and 
ailure to deliver what was promised to sell resulted 
n a suit for $1,000,000 damages. 


Multiplex Telephony. 


To the current number of the Sibley Journal of En- 
gineering, Mr. Kempster B. Miller contributes an 
article on the above subject, being mainly a descrip- 
tion of the systems patented in the United States by 
William W. Jacques of Massachusetts and Maurice 
Hutin and Maurice Leblanc of France. The first of 
these systems is founded upon the principle that the 
human ear can readily detect a sound lasting but a 
very minute part of a second, while it will fail to 
notice an interruption of much longer duration in a 
sound continuous except for such interruption. In 
this system the line terminates in a group of reeds 
adjusted to vibrate rapidly and synchronously be- 
tween contact plates attached to multiple telephone 
receivers. The rate of vibration is so rapid that the 
switch arms are not removed from either of their 
contacts for a period greater than one-hundredth of 
a second at a time. Since a sound occupying but 
one-hundred-and-five-thousandth part of a second 
oan be heard, while an interruption lasting as long as 
one-hundredth of a second in a sound continuous 
except for such interruption cannot be detected, it 
follows that a conversation can take place between 
any pair of telephones attached to the reed vibrating 
apparatus. 

The second system depends for its operation upon 
an analysis and synthesis of sound, to accomplish 
which the inventors make use of the fact that an al- 
ternating current of one particular frequency only 
will be efficiently transmitted over acircuit havinga 
given coefficient of self-induction, resistance and 
static capacity, while currents of all other frequen- 
cies will be so greatly reduced as to be relatively in- 
significant. 

A combination of a condenser and a self-induction 
coil, called by the inventors an electric resonator,” 
is used, it being understood that a circuit containing 
such a combination will select one particular fre- 
quency of alternating current, to the exclusion of 
all others, just as a Helmholtz resonator will select a 
particular frequency of sound vibration. 

To each end of a line wire are connected selectors, 
each composed of a number of parallel circuits con- 
taining condensers and self-induction coils, or in 
other words, a number of resonators. To the other 
side of each selector is connected respectively a 
telephone set consisting of a receiver, an induction 
coil and a local circuit containing a microphone and 
a local battery. The various resonators of the selec- 
tors are tuned to frequencies of 100, 105, etc., to 
1,100 alternations per second, each selector there- 
fore having a range corresponding to a fundamental 
tone and nine of its harmonics. 

If a sound be uttered in front of the microphone con- 
nected to one of the selectors, an alternating current 
will be generated in the usual manner in the second 
ary of the induction coil attached to it. Of all the 


components of this complex wave only ten will be 
transmitted through the selector to the line wire. At 
the other end of the line these components will only 
find passage through the resonators of the corre- 
sponding selector, and will be barred from passage 
through the other selectors, these latter having no res. 
onators tuned to any of these particular frequencies. 
After passing through the particular selector, the com- 
ponents are reunited and produce in the correspond- 
ing receiver at the receiving station a sound closely 
approximating that uttered against the microphone 
at the sending station. 

The current selector corresponding to any telephone 
nstrument therefore transmits to the line ten of the 
components of the complex current generated in its 
induction coil, and the corresponding selector at the 
opposite end of the line picks out this particular ten 
from all others which may be coming over the line 
from this and other instruments, and recombines 
them into acomplex resultant alternating current 
which is capable of producing in the receiver at the 
receiving station a sound almost but not quite a cor- 
rect reproduction of the original. 
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Electrical Reduction of Colorado Ores. 

W. S. Stratton the millionnaire mine owner of 
Colorado, has contracted for the equipment of a com- 
plete electrical reduction plant to be installed at one 
of his extensive ore mines either at Cripple Creek 
or Colorado City. The equipment will consist of a 
direct connected generator having a capacity of 2,000 
amperes at 25 volts. The ore will first be crushed, 
then placed in vats to be acted upon electrolytically 
the process being similar to that employed at the 
Anaconada mine. In this plant there are seven 
generators. Four give a current of 1,200 amperes at 
a pressure of sixty volts and three give 750 amperes 
at 140 volts. The tanks each contain 100 plates 
placed in series. The tanks are connected up in sets 
of five, and these sets are connected with the feed 
wires in multiple. The original plates are cast in the 
shape of a very broad T, the two flanges at the top 
being the supporting points and the bottom going 
into the tank. The solution in this tank is made up 
of copper, gold and silver, mainly copper. While 
running, the solution is kept up to almost saturation. 
The action of the plates is for the solution to dissolve 
copper off the first plate and deposit the same amount 
on the bottom of the second, and at the same time 
dissolve off a portion of the face of the second and 
deposit this on the rear of the third, and soon. The 
first plate, instead of being copper, is lead and does 
not contribute to the solution. The backs of all the 
other plates are blackleaded, so that the copper may 
strip when wanted. By keeping the copper solution 
up to its highest point in value, as is readily deter- 
mined by the use of a hydrometer with frequent 
assays as a check, the copper dissolves off the face of 
the plates only in very small proportions, while the 
amount deposited on the rear is extremely great. 

When the solutions are first made up, all the metals 
present are dissolved, and, if they were all deposited 
on the plate there would be no advantage. As 
nearly all metals require a slightly different current 
for plating or depositing, the current is so regulated 
that the copper only is deposited and the gold and 
silver are dropped to the bottom of the vat as slime, 
which is cleaned out frequently and refined. At the 
same time the solutions themselves grow saturated 
with these metals, and they are also at long intervals 
taken out and the contents precipitated and recovered. 
By the electrolytic process copper of more than 99 
per cent. fine can be produced. 


Chicago Electrical Association. 

The Chicago Electrical Association held its third 
meeting this season on the 3d inst. The paper of 
the evening was by W. Clyde Jones, on the Protec- 
tion of an Invention,“ and was a very concise and 
complete statement of facts regarding American 
patent laws and customs. The paper was discussed 
by W. R. Garton, Thomas G. Grier, S. B. Jamieson 
and others. Following the paper the election of 
officers for the ensuing year was held and resulted in 
the election of W. Clyde Jones president, S. G. Mc- 
Meen vice-president, J. R. Cravath secretary, F. S. 
Hickok treasurer. 

There has recently been a great increase in interest 
and membership of this association, which promises 
to take a prominent place among the local societies 
in the largest cities in the country. 


International Congress of Applied Chemistry. 

The second annual meeting of the International 
Congress of Applied Chemistry has been arranged to 
take place in Paris next year under the patronage of 
the French Government, and will be accompanied 
by an exhibition of chemical and agricultural indus- 
tries. The congress will be divided into 10 sections, 
of which Section X is devoted to electro-chemistry, 
and will be presided over by M. Moissan. The secre- 
tary is M. Gosselin, and among the vice-presidents 
are MM. d’Arsonval, Hospitalier, Javaux, Mascart, 
etc. The following is the programme of subjects to 
be discussed: 1. The laws. of electrolysis, with the 
determination of the constants involved (the resist- 
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ance of electrolytes in solution and in a state of 
fusion, the effect of temperature, the E. M. F. of 
polarization, etc.). 2. The use of electrolysis in 
analysis. 3. (a) The preparation and use of insula- 
ting materials, including indiarubber, guttapercha, 
and their substitutes ; (b) the resistance, temperature 
coefficient and electric properties of alloys. 4. Elec- 
trolysis in the alkali trade (chlorate of potash, soda, 
bleaching powder, etc.). 5. The use of electrolysis 
in organic chemistry (rectification of alcohols, sugar 
manufacture, sterilization of impure water, synthesis 
of organic compounds, etc. ). 6. Electrolysis of metals 
in the wet way. 7. Electrolysis of fused salts (sodi- 
um, magnesium, silicon, lithium). 8. The electric 
furnace (carborundum, calcium carbide, silicon bo- 
ride, titanium, ete. 9. Thermo-electric work ( weld- 
ing, electric heating, ete. ). 


OBITUARY. 


Alfred E. Beach, who died of pneumonia Sunday 
morning, was the son of Moses Y. Beach, who es- 
tablished the N. Y. Sun and conducted it for many 
years. Mr. Beach was born in 1826 in Springfield, 
Mass. In 1846 he and his former schoolmate, Orson 
D. Munn, founded the firm of Munn & Co., and be- 
came the proprietors of the Scientific American, which 
at that time was the only weekly journal of its kind 
published in this country. For nearly fifty years 
Mr. Beach was active in the editorship of the Scientific 
American and in the direction of the extensive pat- 
ent business of the firm. He leaves a widow, one 
son and a daughter. 


GENERAL NEWS. 
What is Going On in the Electrical World. 


Sullivan, Ill.—J. H. Baker's electric light plant was 
completely destroyed by fire on the 23d ult. 


Manlius, N. T. — The electric lights were turned on 
in this village for the first time a few nights ago. 


Milwaukee.—Negotiations are pending at South Mil- 
waukee for the establishment of an electric light plant. 


Winchester, Ky.—An advertiser whose address is 
Electricity,“ Winchester, wants a 300 light 110 volt 
dynamo. 


Columbus, Ga.—The Columbus Railroad Company in- 
tends to expend $50,000 in the enlargement of its elec- 
tric plant. 


Coloma, Mich.—Leading business men are agitating 
the introduction of electric lights and electric cars in 
this town. 


St. Louis.—Mayor Walbridge has signed the bill 
granting the Manchester Road Electric Railway Com- 
pany a franchise. 


Northfield, Minn.—The Northfield Heat, Light & 
Power Company have their new electrie light plant 
ready for operation. 


Watkins, N. ¥Y.—Surveyors have been at work re- 
cently on the proposed electric road here, reviving in- 
terest in the project, 


Ellwood City, Pa.—Council has passed the electric 
light ordinance over the veto of the burgess and a plant 
will be put in as soon as possible. 


Lancaster, Wis.—Hobart S. Bird, of Madison, has 
been here making an investigation as to the advisability 
of starting an electric light plant. 


Boulder, Col.—The Western Electric Transit & Power 
Company will locate its plant near the mouth of Boulder 
canon and will run it by water power. 


New York.—The net earnings of the Edison Electric 
Illuminating Company of New York for 1895 will show 
about 8 percent. earned on the capital stock. 


Dublin, Ga.—An election will be held here on the 
12th inst. todecide the question of bonding the city in 
25,000 for waterworks and an electric light plant. 


Gainesville, Fla.—The Gainesville Electric Com- 
pany wants a new or second-hand plant for forty 2,000 
C. P. are and one thousand 16 c. P. incandescent lights. 


Lowell, Mich.—The vote at the recent election in fa- 
vor of expending $23,000 for the construction of an 
electric lighting plant by the city was 363 ; against, 68. 


Warren, 0.—The recently-incorporated Cleveland & 
Chagrin Falls Electric Railway Company has announced 
its intention of extending its proposed line to this 
place. 


Guthrie, Okl.— The local electric light plant has been 
largely extended by the recent addition of a complete 
new lot of machinery, including dynamos and switch- 
board. 


Kansas City, Mo.—It is stated positively on good 
authority that as soon as the cntanglements of the 
Un ion cable line are straightencd out the road will be 
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equipped with electricity and added to the street mil. 
way system of the city. M. M. Broadwell. of New York 
City. who is now in the city, says that he came here to 
see the line put in operation under the new system. 


Middletown, Conn.—It is stated that the Middletown 
Electric Railway Company will shortly crect a new 
pondi house equipped with all the latest improve. 
ments. 


Freeport, L. I., N. Y.—The people of this place are 
anxious to have electric lights and are urging the trus- 
tees to have an election held to get a vote of the publie 
on the question. 


Alexandria, La.—Bids will be advertised for by thi 
city shortly for a 50 K. w. alternating dynamo, engine, 
boiler, ete. Address A. C. Jones, superintendent elec- 
tric light plant. f ; 

Staunton, Va.—Arrangements have been made to 
change the motive power of the City Railway Company 
from mules to electricity, and work on the new system 
will begin at once. 


Carlisle, Pa.—Chief Burgess J. M. Bretz, of Camp 
Hill, has vetoed the ordinance providing for electric 
lights for that borough. The ordinance was pad 
some time ago by council. 


Rush City, Minn.—The Minneapolis Electrical & 
Engineering Supply Company have completed the eret- 
tion of an electric light plant here which is pronounced 
one of the best in the State. 


Bangor, Me.—At a meeting of businesss men in this 
city, it was unanimously voted to aid as far as posible 


‘the construction of the proposed electric road to 


Charleston and East Corinth. 


Niagara Falls.—Petitions are being signed by the 
property owners throughout the city in favor of having 
another electric street railway line. Gen. Benj. Flagler 
is interested in the new company. 


Charlevoix, Mich.—The village council has granted 
to Charles Gabriel, manager of the electric light com- 
pany, a franchise for an electric railway to connect 
this place with neighboring resorts. 


Chatham, Can.—Thos. W. Horn and H. A. Beatty. of 
Toronto, have been conferring with our representative 
citizens on the question of establishing an electric street 
railway in this city with extensions north and south. 


Flint, Lich. From recent manifestations it is almost 
certain that the proposed electric railway from Flint to 
Fenton, via Long Lake, the franchise for which is held 
by T. Nolan, of Saginaw, will be constructed at an 
early day. 


Toronto, Can.—The Toronto, Hamilton & Niagara 
Falls Electric Railway Company has given notice of ap 
plication fora charter at the next session of Parliament. 
A number of villages would be connected by the pro- 
posed route. 


Youngstown, 0.—The Orient Electric Company has 
received an order through a New York exporter for in- 
candescent electric lamps for a big Russian order, and 
will, it is said, be kept working overtime on this order 
for three months. 


Montague, Mass.—The Montague Street Railway 
Company has applied to the selectmen for permission 
to build an electric railway from Montague Center to 
connect with the present system at Lake Pleasant. 
There is little doubt that the franchise will be granted. 


San Bernardino, Cal.—If an investigation now in 
progress shall result satisfactorily, the citizens of San 
Bernardino Will be given an opportunity to express 
their individual opinion on the subject of establishing 
a municipal electric lighting plant by voting for or 
against the issuing of bonds. 


Newark, N. J.—A good many business men are ad- 
vocating the building of an electric belt line rail- 
road here for the transportation of freight as well as 
passengers, and an effort will be made to have an act 
passed permitting the carrying of freight within cer- 
tain limits for the convenience of manufacturers. 


Baltimore, Md.—It is probable that the City Pas- 
senger Railway Company will shortly decide to change 
the motive power on the Blue Line from cable to electric. 
Some time ago President Franklin stated that such a 
change was desirable in order to reduce operating ex- 
peuses and provide for future suburban extension. 


Montolair, N. J.—The following changes have been 
made in the officials of the Montclair Light & Power 
Company: William Winslow Ames has been elected 
president, vice Whiting G. Snow, resigned, and Philip 
N. Jackson, vice A.C. Fisher, resigned. C. D. Backus 
and George R. Baker have resigned from the board of 
directors. 


Rochester, N. T.— The board of supervisors have 
awarded the contract for the gas and electrie light fix- 
tures for the new court house to Archer & Pancoast. of 
New York. A member of that firm says that the fix- 
tures which his house will furnish will be reproduc 
tions of the finest work in buildings of a like order of 
architecture in Europe. 


White Plains, N. Y.—A franchise has been granted 
tothe Port Chester, Rye & White Plains Electric Rail- 
road to construct a line through Westchester avenue 
from the monument to the town line. Franchises will 
also be asked of the towns of Port Chester, Harrison and 
Rye. The company agrces to begin work in sixty days 
and have the road completed in six months. 


Reading, Pa.— The deal in which the newly organ- 
ized United Traction Company secures control of the 
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various lines of electric railways formerly operated by 
the Reading Traction Company was concluded last 
week uta meeting of the shareholders at. which the 
leases were ratified. The new company controls all the 
electric lines in Reading with the exception of the 
Reading and Southwestern. 


Cripple Creek. Col.—An enterprise of great importance 
to Cripple Creek has been inaugurated by Omaha capi- 
talists, who have organized the Cripple Creek Power & 
Mining Company, for the purpose of generating electric 
power at Florence and transmitting it to thiscamp. It 
is proposed to furnish light as well as power to mines or 
manufacturing enterprises ata rate which will enable 
them to be operated much cheaper than at present. 


Brooklyn, N.Y.—Mayor Schieren's veto of three solu- 
tion granting a franchise to the State Electric Light & 
Power Company was not sustained in the board of 
aldermen.—The application of the Brooklyn City Rail- 
road Company to annul the city ordinance regulating 
the speed of cars has been denied by Judge Cullen, of 
the Supreme Court, who holds that the common coun- 
cil had not surpassed its vested powers in passing the 
ordinance. 


Harrison, N. J.—The bids for lighting the streets 
were as follows: Fort Wayne Electric Light & Power 
Company. 75 are lights of 2,000 c. P. each, 33 cents per 
night, under a five years’ contract; Kearny Electric 
Light & Power Company, same number of lights under 
a tive years’ contract, 274 cents per night People's 
Electric Light & Power Company of Newark, 28 cents 
per lamp a night. Each proposal was accompanied by 
a certified check for $3,500. 


Cleveland, 0.—The ‘‘ Press says: A trip that can- 
not be duplicated anywhere in the world will be pos- 
aible, next summer, as the result of the development of 
electric railway systems by capitalists in Cleveland and 
Buffalo. Informal plans have been discussed by repre- 
sentatives of the Akron, Bedford & Cleveland Electric 
road and some Buffalo people, by which trips may be 
made next summer from Akron to Niagara Falls en- 
tirely by electric road and boat.” 


Washington, D. C.—The “Times” states that there 
“are unmistakable surface indications to the effect-that 
preparations are being made for the consolidation of 
the Columbia and Metropolitan street railways, the re- 
organized company to be known as the Metropolitan 
Electric Traction Company. This proposed street 
railway deal is equal in importance to the transverse 
arrangement by which the Chevy Chase line swallowed 
the Washington and Georgetown.” 


Provo City, Wash.—It now seems certain that before 
another summer passes there will be a mammoth power 
plant erected near the mouth of the Provo Canon. The 
location of the plant has already been determined on 
and the surveys and plottings accepted by the Provo 
River Power Company, of which L. L. Nunn, of Tel- 
luride, Col., is the chief manager. It is thought trat 
sufficient water power can be developed at the selected 
point to generate electricity enough to supply power 
and light toall the mining settlements of Utah. 


Portland, Conn.—George C. Raymond, secretary of 
the Connecticut Engineering Company of Norwich, 
Charles Potter, a well-known capitalist of the same 
city, and George Hunt have completed arrangements 
for the purchase of the entire stock, also the plant and 
fixtures of the practically defunct Portland Electric 
Light Company, established two years ugo. The com- 
pany will be reorganized under entirely new manage- 
ment, and the plant will beenlarged and put in opera- 
tionas soon as the necessary work can be completed. 


St. Louis.—Another electric railway line has been 
projected to extend westward through St. Louis county 
from the city limits to St. Charles, over the St. Chartes 
rock road. Surveyors have been engaged surveying 
the route, and their reports as to the feasibility of the 
line and the cost of construction have been most favor- 
able to the enterprise. The promoters are Messrs. 
Frank Thompson, F. C. Fisher, Robert Lucas, T.M 
Kilby, H. Damon. J. C. Miller, George Wise, George 
Brown, E. T. Thomas, James Dawson, John Shackel- 
ford and J. C. Ghio. 


Lewiston. Me.—The Lewiston & Auburn Electric 
Light Company has leased the valuable water power on 
the Little Androscoggin river known as the Gay power, 
situated near Littlefield’s Corner, formerly occupied by 
the American Light & Power Company. This water 
privilege has a fall of 24 feet and is estimated to furnish 
at least 400 H. P. The steadily growing demand for 
electric lights and electrie power has made it necessary 
for this company to obtain increased power In some di- 
rection, and the location of this privilege is so favor- 
able inconnection with their present plant that it is 
considered an especially valuable acquisition. 


New Orleans.—The Gulf Coast Electric Company, or- 
ganized about a year ago. have recently held consulta- 
tions with capitalists in regard to their plans and shown 
much earnestness in promoting the scheme. they have 
in view, which is the building of an electric railway. 
following the Gulf Coast line, between the towns, of 
Pass Christian and Biloxi, with spurs to the Louisville 
& Nashville at Pass Christian, Long Beach, Mississippi 
City and Biloxi. The officers of the company are: 
President, A. M. Dahlgren; first vice-president and 
manager, James B. Cable; second vice-president and 
general auditor, G. W. Bennett ; secretary and pro tem. 
treasurer, J. V. Ross. The capital stock to be sub- 
scribed is $250,000. 


New Haven, Conn.—At the annual meeting of the 
Connecticut Electric Lighting Association, held here on 
the 27th ult., the following officers were elected: Presi- 


dent, James English, of New Haven; first vice-presi- 
dent, C. H. Merritt, of Danbury ; second vice-president, 
L. F. Curtiss, of New Milford; treasurer, A. M. Young, 
of Norwich: directors for two years, J. E. Sewell, of 
Waterbury, and A.S. Hurlburt, of Norwich. E. 8. 
Breed, of New Britain, and Charles D. Sherman, of 
Meriden, were appointed a committee to draft suitable 
resolutions on the death of the late James A. Hadley, 
superintendent of the Meriden Electric Light Company 
and first vice-president of the association. A. J. Pur- 
ington, superintendent of the Stamford Gas and Electric 
Company; Charles D. Sherman. superintendent of the 
Meriden Electric Light Company, and John E. Sewell, 
general manager of the Waterbury Traction Company, 
were appointed a committee to prepare a joint paper on 
various matters of interest pertaining to electric light- 
ing, to be read at the June meeting. 


TELEPHONE AND TELEGRAPH. 


Climbed the Wrong Pole. 


Judge Baker of the Federal Court at Indianapolis, 
Ind., has handed down an opinion in the case of 
Thomas Dickson versus the Western Union Telegraph 
Company, involving a somewhat novel point. Dickson 
was a line inspector for the defendant, and while in pur- 
suance of his regular work climbed a pole belonging to 
the Central Telephone Company. While astride of a 
cross-arm the arm broke, precipitating Dickson to the 
ground and injuring him. He sued the Western Union 
Company for $5,000 damages. 

In deciding the case the court held that the plaintiff, 
as an employee of the Western Union Company, and 
not of the Central Telephone Company, was not re- 
sponsible to his employer for the condition of a pole 
belonging to the latter company, and that his act in 
climbing the pole was entirely voluntary on his part; 
that his employer was not responsible to him for dam- 
ages for injuries, which were manifestly occasioned 
through his voluntary action and which were received 
while he was on a pole which the Western Union Com- 
pany did not own and over which it could not have 
had control. 


To Reduce Rates in New York State. 


The Kings County Pharmaceutical Association of New 
York City. in co-operation with other commercial or- 
ganizations throughout New York State, has com- 
pleted the draft of a bill, to be shortly introduced in 
the Legislature, providing for the reduction-and regu- 
lation of telephone rates. The bill provides that in 
cities of 1,000,000 and more inhabitants the rate shall 
not exceed $125 ; in cities of 500,000, not to exceed 885; 
in cities of 100,000, not to exceed $48 ; in cities of 20,000, 
not to exceed $36; in cities and places of 8.000, not to 
exceed $30, and in all cities of less than 8,000, not to 
exceed $27 per annum. 

The charge at pay stations for local messages is fixed 
at ten cents forthe first five minutes and five cents 
for every succeeding five minutes or fraction thereof. 
It is also proposed that no yearly patron or subscriber 
having and paying fora telephone at his own place, 
office or residence on the unlimited service rate shall 
be charged for the use of a telephone at any public or 
pay station when used by him or his employees in his 
business exclusively. All such patrons, subscribers and 
customers shall be furnished with cards or certificates 
showing their telephone number or numbers and en- 


titling them tosuch free use of public or pay stations. ` 


Telephones in Iceland. 


The telephone has apparently got a footing in Ice- 
land. It is aid that an American is laying a line be- 
tween Reykyavik and Akureyri. It is also reported 
that an Euglishman has submitted to the Althing a 
proposal for a telegraph cable between Iceland and the 
Shetland Islands. The funds necessary for this under- 
taking have already been secured, and Great Britain, 
Denmark and Iceland will jointly guarantee those who 
advance the money an interest of 6 percent. for a num- 
ber of years. 


The New French Cable. 


The Budget Committee of the French Chamber of 
Deputies has approved the draft convention concluded 
between the Government and a French cable company 
for the laying of a new cable between Brest and New 
York, with an extension tothe West Indies, and thence 
to Para in Brazil. 


Telephony in Austria. 


The official statistics just published show that the 
telephones in Austria now number 17,404. Of these the 
State controls 9.295 and a private company 8,109. There 
are 121 town systems with 8,723 subscribers under State 
control. In privats hands there was only the Vienna 
exchange with 7,924 subscribers. 


The Marseilles Telephone Company, Marseilles, III., 
has certified to an increase in its capital stock from 
2,000 to $4,000. 


The finance committee of the city council of Alexan- 
dria, Va., has accepted the bond of the Home Telephone 
Company. The company will begin the construction 
of its plant at once. 


An ordinance has been introduced in the council of 
East St. Louis, III., providing for the granting of the 
franchise to M. M. Stephens, H. D. Sexton, Paul W. 
Abt, Thomas L. Fekete and W. J. Kurtz to operate a 
new telephone system. The provisions of the ordinance 


state that a bond of $10,000 must be given by the com- 
pany receiving the franchise; telephones must be fur- 
nished free for the Mayor’s residence and all public of- 
fices. The ordinance fixes the rates of rental at 50 
cents per week for each telephone in places of business 
and 25 cents per week in residences. 


Tbe Southern Bell Telephone Company has been 
granted permission and will at once begin the work of 
laying an underground system in Savannah, Ga. 


The New York & New Jersey Telephone Company has 
declared a quarterly dividend of 14 per cent. and an 
extra dividend of 1 per cent., payable January 15 to 
stockholders of record of January 4. 


The telephone line at Seneca Falls, N. Y., is to be 
largely extended through Seneca county south, touch- 
ing six different towns and connecting with Ithaca. 


A new telephone company is being organized at Syra- 
8 N. V. The Mason-Maxwell instrument will be 
used. 


The Bell Telephone Company of Buffalo, N. V., has 
established a rate of $30 for 336 messages, conditioned 
upon prompt payment of bills. 


The Postal Telegraph Company is rapidly adding new 
offices all over the United States. The following ha ve 
recently been opened: Evansville, Ind.; Paris, K y.; 
Vincennes, Ind.; Lexington, Ky.; Cynthiana, Ky.; Fal- 
mouth, Ky., and Albany, Ga. 


The People’s Telephone Company of Knoxville, Tenn., 
will erect a line to Chattanooga, Sevierville and Mary- 
ville as soon as winter breaks. : 


The Valley Telephone Company, which has assumed 
the franchises recently granted the Saginaw Valley 
Telephone Companyin Bay City, West Bay City and 
Saginaw, Mich., is selling stock and making prepara- 
tions to construct the exchanges under its franchises. 


The York Telephone Company, of York, Pa., elected 
Dr. C. A. Eisenhart president and Charles Frick secre- 
tary and treasurer. The company will establish tele- 
phone connection with Baltimore, Harrisburg .and in- 
tervening places of importance. 


The Circuit Court at Dayton, O., has declared that 
the Central Union Telephone Company has no right to 
use the streets or alleys in that city. The company had 
a franchise for ten years and neglected to have it re- 
newed about two years ago. Noone molested or dis- 
puted its right to the streets until a rival company was 
organized and applied fora franchise. The Central 
Union Company objected and in turn was itself ousted 
by the court. 


The North American Telegraph Company and the 
city of St. Paul, Minn., disagree regarding the posses- 
sion of the conduit used by the telegraph company in 
the streets of that city. The company has been under 
the impression that it owned this conduit, having pur- 
chased the franchise from the National Conduit Com- 
pany. which constructed it. But St. Paul claims that 
the National Company did not have a perfect title to 
the franchise because the stipulated number of miles 
had not been built within the time specified by the 
contract with the city. 


New Companies Incorporated. 


The Southwestern Telephone & Construction Com- 
pany, Dodgeville, Wis. Capital $2,000. Incorporators : 
Henry Halverson, John M. Reese and George E. Mc- 
Afee. 


The Henderson County Telephone Company, Strong- 
hurst, III.—to operate a telephone exchange. Capital 
stock, $2.500. Incorporators:. J. O. Anderson, J. F. 
Mains, Orin L. Dunsworth, T. J. Hunter, E. H. Alli- 
son, E. B. Campbell and L. M. Loomis. 


The Carolina Mutual Telephone & Telegraph Com- 
pany has been incorporated at Charleston, S. C., with a 
capital stock of $30,000. E. M. Bailey is president, 
Moultrie Mordecai vice-president, and R. B. Lebby sec- 
retary and treasurer. 


The Orange Telephone Company has filed articles of 
incorporation at Newark, N. J. The company pro- 
poses to establish a telephone service for the cities, 
towns, boroughs and villages in Essex county, N. J. 
The capital stuck is placed at $250,000, and business is 
to be begun at once with $100,000. The incorporators 
are Edward P. Chamberlain, of Brooklyn; Merrit S. 
Middleton, of Point Pleasant, N. J., and Charles H. 
Johnson, of Jersey City. 


COMMERCIAL PARAGRAPHS. 


The Westinghouse Machine Company has declared a 
quarterly dividend of 1½ percent. on the preferred and 
common stock. 


The general office of the Indiana Rubber and Insulated 
Wire Company has been removed from Marion, Ind., to the 
factory at Jonesboro, Ind. 


Mr. Charles D. Shain’s New Year’s greeting comes to 
band as usual, wishing good luck to every one for 1896. 


N. L. Norris, of Warren, O., has been elected secretary, 
treasurer and general managersof the Orient Electric Com. 
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pany of Voungstown, O., vice C. O. Shatto, secretary, and 
Dallas Dennison, treasurer and general manager, who 
recently resigned. The company recently made a large 
shipment of incandescent lamps to Russia. 


The Standard Underground Cable Company has declared 
a quarterly dividend of 2 per cent. payable January 10. 


The Falkenau Engineering Company, Ltd., of Philadel. 
phia, has removed its offices to 711 Reading Terminal Build- 
ing in that city. 


A Factory Outfit Wanted. 


C. A. Merritt, of Birmingham, Ala., inventor of the 
“ Merritt’ incandescent lamp, is organizing a company to 
manufacture Jamps and other electrical appliances. He 
would be pleased to have manufacturers send him cata- 
logues and prices on an outfit fora factory, also supplies 
for manufacturing. 


The Victor Motors. 


The Victor 
Electric Com- 
pany, 87 Wash- 
ington street, 
Chicago, has 
placed on the 
market a line 
of small elec- 
tric motors 

adapted to a 
multiplicity of 
uses. These 
motors are 
compactly and 
neatly built 

3 and possess & 

— number of val- 
Fig. 1. uable features. 

In Fig. 1 isshown a one-sixth shunt wound motor of sta- 
tionary type. In Fig. 2 the motor is shown to be mounted 
upon a fan stand and having other accessories of the fan 
motor. The general plan of construction is the samein 
both types. 

For this fan motor it is claimed that it is so constructed 
as to be proof against accidental damage; it is easily re- 
paired, all parts being interchangeable; the motor has no 
external magnetism whatever; it makes no noise; it will 
outwearany other; uses only one ampere of current at 110 
volts, and may be readily attached to any lamp socket 
without extra wiring. 


FIG. 2. 

In addition to the above-named types of motors the 
Vietor Company has perfected a complete electrical dental 
engine consisting of a motor with foot-controlling switch, 
extension bracket, pneumatic plugger, ete., the use of 
which enables a dentist to entirely discard the foot engine. 

Designs and patterns are now being prepared for motors 


and dynamos ofall sizes. By May Ist the company will be 
prepared to ship all sizes up to 5 H. P. 


Industrial Providence. 


In a recent souvenir edition of the Providence Telegram, 
comprising 42 pages, a full page is given up to a descrip- 
tion with illustrations of the institution known as the 
American Electrical Works, one of the leading industries 
of the city. 

One of the illustrations shows the barn in which Mr. 
Eugene Phillips, twenty-five years ago, was turning out 
wire chiefly by his own handiwork, using 30 pounds of 
copper per day. Now, we are told, the factories at Phil- 
lipsdale cover three acres, consume 75,000 Ibs. of copper 
daily, and give employment to 700 people. There isalsoa 
factory at Montreal where 100,hands.are at- work. 


ELECTRICITY. 


MOONLIGHT SCHEDULE FOR THE UNITED 
STATES. 


(Issued by the Washington Carbon Company.) 
JANUARY, 1896. 


DATE LIGHT. DATE. Exrixd. 
1 No light. 1 No light. 
2 5.20 P. M. 2 8.00 p. M. 
8 5.20 8 9.10 
4 3.20 4 10.30 
8 5.20 5 | 11.40 
6 5.20 7 i 12.50 A. M. 
7 3.20 8 2.00 
8 5.0 9 [3.00 
9 | 5.20 10 4.20 
10 5.309 11 5.30 
11 5.30 12 6.0 * 
12 5.90 13 6.20 “ 
18 5.0 14 | 620 * 
14 5.30 15 6.20 ‘ 
15 5.90 ‘ 16 6.20 
16 5.30 i 17 6.20 
17 5.30 18 6.20 
18 i 7.50 19 6.20 
19 B. 50 20 6.20 

20 9.50 21 6.20 
21 10.50 22 6.200 
22 11.50 23 6.20 
23 „ Se 9 
24 12.50 A.M. 24 6.20 
25 1.50 25 6.20 
26 3.00 26 6.20 
27 4.00 27 6.20 
28 3.00 ! 28 6.20 
29 No light. 29 No light. 
80 oe | 30 (X) 
81 31 8.00 P. M 


1 A 


.50 P. M. 


INCORPORATIONS. 


The Sullivan Estate Company, San Francisco, Cal.—to 
deal in stocks, bonds and construct water works; generate 
electricity and electric and water power. Capital stock, 
$1,009,002. Promoters: Francis J. Sullivan, Chas. A. Sulli- 
van, Ada E. Sullivan, Frances V. Sullivan, Geo. B. Sullivan, 
Henriette Sullivan, Emmet V. Sullivan, Belle S. Turner, 
Mary Piggott, San Francisco. 


The Meadville and Saegertown Street Railway Com- 

ny, Pittsburg, Pa.—to build an electric street railway in 

eadville. Capital stock, $31,000. Promoters: Geo. D 
Trawin, H. H. Thompson, F. R. Shryock, Meadville, Pa. 


The Lstrobe and Ligonier Electric Street Railway Com- 
pany, Latrobe, Pa.—to build an electric street railway in 
Westmoreland County, Pa., from Latrobe to Ligonier, a 
distance of 12 miles. Capital stock, $72,000. Promoters: Ed. 
E. Robbins, John E. Kunkle, Harry N. Yout, Greens- 
burg, Pa. 


The Electric Railway Switch and Supply Company, Saco, 
Maine—to manufacture and deal in electrice railway motor 
and station switches. Capital stock, $100,000. Promoters: 
Leonard L. Davis, Edgar Tanner, Springfield, Mass.; Am- 
brose Eastman, Boston, Mass. 


The O'Brien Electrical Construction Company, Bloom- 
feld, N. J.—to construct, maintain and operate electric 
light, power and signal and electric elevator apparatus. 
Capital stock, $100,000. Promoters: Jas. P. O’Brien, Philip 
J. O'Brien, New York City; Daniel J. O'Keeffe, Bloom- 
field, N. J. 


The Saegertown and Venango Street Railway Company, 
Pittsburg, Pa.—to build an electrice street railway in 
Saegertown, Crawford County, Pa. Capital stock. $72,000. 
Promoters: Geo. D. Trawin, H. H. Thompson, F. R. 
Shryock, Meadville, Pa. 


The Keystone Boiler Works, San Francisco, Cal.—to deal 
in patents, patent rights, stocks, bonds; manufacture ma- 
ehinery, ships and water crafts of all kinds: construct 
foundries. machine and boiler shops, all kinds of railways, 
cable roads, electric roads and bridges Capital stock, 
$200,000. Promoters: Jas. Hamilton, John J. More, John 
V. Hunter, San Francisco, Cal; Wm. Leach and Jas. M. 
Robinson, Oakland, Cal. 


The Empire City Traction Company—to operate a street 
railway in the upper part of New York City. Capital 
stock, $100,000. Directors: H. L. Schenerman. F. II. 
Knight, E. M. Johnson, R. F. Defrece, F. W. Elder, M.J. 
Katz, H. W. Mayer and Homer Scoville, of New York, and 
Samuel Slater, of Arlington, N. J. 


The Fredericktown Electric and Manufacturing Com- 
pany, of Fredericktown, Mo., bas increased its capital 
stock from 85,000 to $25,000. 


The Electric and Steam Appliance Company, Jersey 
City, N, J.—to conduct a general mechanical engineering 
business and manufacture and deal in machinery. of all 
kinds, including valves and electrical and mechanical con- 
trolling devices. Capital stock, 8500.000. Incorporators : 
Alfred Luthnan, New York; Edward J. Maturin, Jersey 
City, and Herbert Hatch, Fast Orange, N.J 


The Millbrook Electric Light Company, Ltd., Millbrook, 
Can.—to carry on the business of the present Millbrook 
Electrice Light Company. Capital, 86.500. Incorporators: 
J. C. Kells, J. A. Vance, R. J. Doak, W. T. Wood, Dr. H. A. 
Turner, A. A. Smith and A. Leach of Millbrook, and S. G. 
Parkin, of Lindsay, Can. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DECEMBER 31, 1895. 


ELECTRIC RAILWAYS AND APPLIANCES. 


552,338. Electrical Rail-Fish. Victor Thelin, Geneva, Switz- 
erland, assiznor to the Compagnie de Industrie Elec- 
trique, same place, Filed Aug. 1, 1895, 

552,347. Motor-Suspension for Street- Cars. George F. Card, 
Mansfield, O. Filed Aug. 21, 1895. ‘ 

552,369. Means for Operating Electric Railway-Vebicles. 


Vol. 1x. No. 26 


Ernst G. W. C. Hoffmann, Charlottenburg, Germany 
assignor to the Siemens & Halake Electric Company of 
America, Chicago. III. Filed Sept. 8, 1998. 

$52,451. Electric Railway. Michael H. Smith, Halifax, 
England. Filed Oct. 26, 1887. 

552,177. Rail-Bond for Electric Railways. Budd J. Jonea 
Chicago, Ill. Filed March 29, 1895. 

552,479. Electrical Rail-Rond. Minott K. Kendall. Mel- 
rose, assignor of two-thirds to Gilbert Hodges, Medford, 
Te e a Harrington, Boston, Mass. Filed Aug. 

352,486. Car-Brake. Alexander B. Roney, Chicago, III.. a+ 
signor to Philip Opper, same place. Filed Dec. 8, 1994. 


ELECTRIC LIGHTS AND APPLIANCES. 


552, 190. Electric-Are Light. Louis B. Marka, New York. 
., assignor to the Electric Are Light Company, 
rame place. Filed Oct. 9. 1894. 

552,371. Method of and Apparatus for Measuring Ilumina- 
tion. Edwin J Houstonand Arthur E. Kennelly, Phil- 
adelphia, Pa. Filed Feb. 13. 1895. 

352,381. Electric Gas-Lighter. Philip Meyer, Alameda, 
Cal. Filed Sept. 20. 1895. 

$52,195. Regulator for Electrical Circuits. Joseph C. Mayr- 
hofer, New York, N. V., assignor to Denman Thomp- 
aon, West Swanzey. N. H. Filed July 5, 1895. 

352.198 Electric-Lighting System. Joseph C. Mayrhofer. 
New York, N. Y.. assignor to Denman Thompson, 
West Swanzey, N. H. Filed July 5, 1995. , 

552,498. Electric-Are Incandescent Lamp. John A. Mosher, 
Chicago, III. Filed Sept. 28, 1898. 


DYNAMO ELECTRIC MACHINERY, ETC. 


552,103. Multipolar Electromagnet. William P. Daniels, 
Cologne, Germany, assignor to the Siemens & Halske 
ae Company of America, Chicago, III. Filed Sept. 


552,105. Apparatus for Automatically Maintaining Current 
Upon Moving Vehicles. Harry E. Dey. Brooklyn, as 
signor to Edward N. Dickerson and Ernest R. Esmond, 
New York, N. Y. Filed May 20, 1895. 

352,172. Electro-m etic Mechanism. Stephen D. Field, 
Stock bridge, assignor to the American Bell Telephone 
Company, Boston, Mass. Filed Aug. 5, 18%. 

552,260. Apparatus for Transforming Alternatin 
into Unidisectional Currents. Carl Pollak, 
on-the-Main, Germany. Filed May 22, 1898. 

552,818. Synchronous Single-Phase ‘ otor. Charles E. L. 
Brown, Baden, Switzerland. Filed Feb. 6, 1893. 

552,387. Electric Motor. Albert W. Smith, Washington, 
D.C. Filed July 23, 1895. 

552,397. Regulator for Dynamos. Charles E. Scribner, 

Chicago, III., aaaignor to the Western Electric Com- 

pany, same place. Filed June 1, 1889. ° 


TELEPHONE AND TELEGRAPH APPARATUS. 


552,173. Electric Telephone. Stephen D. Field, Stock- 
bridge, assignor to the American Bell Telephone Com- 
pany, Boston, Mass. Filed Aug. 5, 1895. 

552,420. Signaling and Lock-Out Apparatus for Telephone- 
Stations. John D. Clarke, Chicago, Ill., assignor to the 
American Bell Telephone Company, Boston, Mass. 
Filed April 5, 1895. 

552,469. Double-Diaphragm Telephone-Transmitter. Dan’'l 
Drawbaugh, Eberly's Mill, assignor to G. Milton Bair, 
Hanover, and Calvin W. Ream, Reading, Pa. Filed 
Feb. 23, 1895. 


Currents 
rank fort- 


BATTERIES. 


552,211. Depolarizer for Primary Batteries and Method of 
Making Same. Gustav W. Thurnauer, Aurora, and 
Milton M. Kohn, Chicago, assignors to themselves and 
Siegfried M. Fischer, Chicago, III. Filed Feb. 20, 18%. 

552,219. Electrical Battery. David 8. Williams, Philadel- 
phia, Pa. Filed Aug. 23, 1895. 

552,218. Electric Battery. David S. Williams, Philadelphia, 
Pa. Filed July 19, 1895. 

Electric Battery. David 8. Williams, Philadelphia, 
Pa. Filed Aug. 23, 1895. 

552,322. Secondary Battery. Alvaro 8. Krotzand Wilbur 
W. Spencer, Springfield, O. Filed Jan. 31, 1895. 

552,425. Secondary Battery. Camille A. Faure, Paris, 


France, and Frank King, London, England Filed 
March 6, 1895. 
SIGNALS AND SIGNALING APPARATUS. 
552,181. Electrical Railway Signaling Apparatus. Henry 


J. Hovey, Evanston, Hl. Filed Aug. 5, 1895. 

552,279. Electric Signal for Railways. Elisha B. Cutten, 
New York, assignor to Arthur C. Fraser and George H. 

Fraser, Brooklyn, N. Y. Filed April 1, 1891. 

552,316. Electrical Railway Signaling System. Thomas B. 
Dixon, Henderson, Ky. Filed July 10, 1894. 


MISCELLANEOUS. 


552,094. Automatic Electric Switch. Harry H. Blades, De 
troit, Mich. Filed Sept. 14, 18%. 

552,153. Kevless Fire-Alarm-Telegraph Box. Nathan H. 
Suren, New York, N. Y., assignor to The Gamewell 
Fire-Alarm Telegraph Company, same place. Filed 
March 8, 1895. 

552, 66. Electric Thermostat and Push-Button. Orator F. 
Woodward, Le Roy, N. Y. Filed Dec. 29, 1893. 

552,239. Safety Device for Electric Cireuita. Paul H. 
D' Unger, Chicago, III., assignor of one-half to William 
Porter Verity, same place. Filed Sept. 16, 1895. 

552.27 1. Electrical Bicycle. Ogden Bolton, Jr., Canton, O. 


Filed Sept. 19, 1895. 

552,309. Electric Meter. John R. Tucker and Charles C. 
Hinckley, Aurora, III. Filed Mareh 25, 1895. 

552,341. Electric Smelting-Furnace. Joseph A. Vincent and 
James E. Hewes, Philadelphia, Pa. Filed July 18, 1995. 

552,363. Insulating Joint. Elliott P. Gleason, Brooklyn, 
agsignor to the E. P. Gleason Manufacturing Company, 
New York, N. Y. Filed Dec. 27, 1804. 

552,414. Galvanic Feed-Water Purifier. Samuel G. Cabell, 
Washington, D. C. Filed Oct. 16, 1885. 

552,501. Insulator. Charles H. Snivley, Mount Carmel, Pa. 
Filed March 20, 1895. 


DESIGNS. 


25,028. Box for Electric Motors. Arthur W. Browne, 
Prince's Bay, N. V., assignor to the S. S. White Dental 
Manufacturing Company, Philadelphia, Pa. Filed Oct. 
12, 1895. Term of patent 14 years. , 

25,082. Frame for Dynamo-Machines. Clinton E. Woods, 

Mhicago, III. Filed June 11, 1894. Term of patent 14 


Dugald C. Jack- 


03. F. for Electric Mot t 
25,033. rame for ectric Motors, ete. 
i i Filed 


son and Conrad M. Conradson, Madison, Wis. 
July 26, 1895. Term of patent 7 years. 
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Insulating Conduit) 


f Standard Method of 
7 IRON ARMORED. Interior Wiring. 


í 
INTERIOR CONDUIT AND INSULATION C0. 


1 | 
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Ironclad Rhecstiiaag 


MANUFACTURED ETC ‘eh 
GEO, L, COLGATE COMPANY, 5 


LUNDELL FAN & POWER MOTORS. 186 Liberty st., New Tork. 5 


D W SSSA 
Lundell Direct C ted Plants f 
e ERE ra ait S RTA, GRIMSHAW WHITE CORE WIRES, 4 


Isolated Lighting. INSUL ATED WIRES AND H ABLES. Grimshaw White and Black Tapes, 5 


Two wires in one Iron 
BRASS AND Armored Tube—the 


' 627—534 West 34th Street, . . New Tork, City- Competition Line Wires, ree 
© ED WD. H. JOHNSON, President. l THE OKONITE CO., Limited, Raven White Core Wires, — 2 
CHAS. Ae PR iront a ro 13 PARK ROW, NEW YORK. Vulea Electrical Wire Ducts, ee, | 

' l MANUFACTURED BY a 
Railway Insulators A uniformly white light NEW YORK INSULATED WIRE oy 

=F FE ; ` ‘ Chicago, - New York, Boston, 

i IS g uara nteed by the use of 320 Dearborn St. 15 Cortlandt St 134 saan i 4 


San Francisco, Cal., 54 Second St. k F 


By our correspondence method; thorought EPU sweetly, to a willing, eager throng. si 
courses ; Experiments ; reasonable terms, Cir- l i x í l 
culars free. Tun SCIENTIFIC MACHINIST CO., Do not take our word for it; before making contract make test and compare. The Standard arc light of the 7 
4 Cleveland, O. eee world is a double-service, weather- ™ is | 

proof lamp! * a 
ABIRSHA Tur CoLUMBIA Lycanpescent Lamp Co. Ponder'the pages of: our books UNN 
INSULATED t mailed free, ; ** 
Omee and Works: STANDARD ELECTRIC COMPANY. $ 
WIRES AND CABLES. 1910-12-14 Olive Street, St. Louis, Mo. | 155 W Adame, 
GLENWOOD WORKS, BRANCH OFFICES : | | 
ne Nee Chicago Office, 1236 Monadnock Building. 1 
New York Office, 15 Cortlandt Street. Tel- New York Office, 1108 Havemeyer Building. = | 
ephone Call, 191 Cortlandt, Boston Office, 6 tlantie Avenue. 
San Francisco, Paul Seiler Electrical Works. * becher nge. 
_ ESTABLISHED 1867 ae Do 8 infringe — i 
1 a) 2 . TELEPHO E CON- 70 
ne B. mS re NE CON N 
ARTRICK& ART R : FOR MOTORS, tt Bldg, P nia. N 
ANY TYPE OF at 
ELECTRICAL SUPPLIES Write for Prices. ELECTRICAL LATI N U 1 ALL PURPOSES | i 
1 phbs 5 GUST BECKER APPARATUS, Pisin . 5 
Send eee . 5 AND ALL KINDS OF BAKER & 60. "NEWARK REN. J. ri rat 
: New York Office, 121 Liberty Street. 
— — — — 55 Oliver Street, Boston, Mass. MACHINERY. | 
Oe eee j2—ͤ2 —— N — — , 
F.W. GARDAM & CO., WANTED McINTIRE’S FOR SALE CHEAP FOR CASH. 
MECHANICIANS & ELECTRICAL ENGINEERS. "7 . PATENT a 
ood Electrical Supply and 
e eee eee er ee of “Electricity” | CONNECTORS «> TERMINALS eee, rs r 
ntors’ crude ideas developed and put int OR ALL ELEGTRIGA onstruction usine 
Ta practical commercl al she 8 Ideas: Ror Birney No. 9, Vol. Vil, (Sept. 2, 1894), n e. n 
gestions not charged for. Advice cheerfully | ‘Twenty-five cents in stamps will be paid for all makes of Lamps in live Southern city. Good reasons for 
. ae 2 ation. Pattern Making, on receipt of same, General Electrical Supplies. selling. Address 
Spe cial aud Fine Machine ory. ELECTRICITY NEWSPAPER C0., THE C. McINTIRE CO., “SOUTHERN,” 
R Corres spondence solicited. 6 Park Place, New York. 12-14 Franklin Street, Newark, N. J. Care ELECTRICITY, New York. 
ean 
THE GRAPHITE RHEOSTAT CO. MOTOR STARTING BOXES, 
SPEED REGULATING MOTOR RHEOSTATS, 
129-1130 Monadnock Block, CHICAGO. DYNAMO FIELD RHEOSTATS, THEATER DIMMERS. 
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ELECTRICITY. 


AT THE MEETING OF THE 


American Institute of Electrical Engine nN 


* 


HELD ON THE 20TH OF NOVEMBER, 1895. 


MR. C. L. EDGAR, 


General Manager of the Edison Electrical Illuminating Company of Boston, 


reada cọmmunication which will be found of great interest to the managers of 
ai central stations for the distribution of light and power. 
1 Por cre apply to 


THE ELECTRIC STORAGE BATTERY COM PAN 


Drexel Building, Philadelphia, Penna. 


aa 


= Branch Offices: 


29 
66 BROADWAY, NEW YORK, N. Y 883 EXCHANGE BUILDING, BOSTON, ee i 
809 DEARBORN ST., , CHICAGO, 1 LL. 215 NORTH CALVERT ST., BALTIMORE, MD 


FIRST ST., SAN FRANCISCO, CAL. * 


BUCKEYE 


=LAMPS.= 
Quality Unequalled. 
THE BUCKEYE ELEGTRIC COMPANY, Cleveland, Ohio. 


Monadnock Building, Chicago. 


IMPORTANT ANNOUNCEMENT. 


We have employed as Superintendent, MR. A. L. REINMANN, formerly Superintendent of the Sawyer-Man 
Filectric Co. His ability is known to ev erybody in the electric light business. Recent improvements made 
by him, added to the qualities which have already given our lamps such an enviable reputation, easily make the 


: -Incandescent 
Lamps 


Gee THE HIGH GRADE STANDARD OF THE WORLD. 


Quality will tell, and we invite comparisons and tests. Write to us before placing your orders. 


AMERICAN ELECTRICAL MAN’F°’G © O., 
Main Office and Factory, 2009 to 2017 Pine St, ST. LOUIS. New York Office, 39 Cortlandt St 
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ELECTRICITY. 
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TRY US WHEN IN NEED OF CARBONS. |TALKS FOR CENTRAL STATIONS. 
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The CROUSE-TREMAINE CARBON 


Fostoria, Ohio. 


CO., 


Long-Distance Dust Transmitter. 


Patented in England and America. 


THE ORIGINAL POWDER TRANSMITTER and the only one adopted 
by the English Post Office for public long-distance service all 
*. over Great Britain. You can shout in it or whisper in it and get 
mate! perfect articulation in either case. No limit to the distance they 
cae) will work. 

Claim No 1 of the“ Hunnings“ Patent is in a tension-regu- 
lator or means for varying the resistance in a telephone trans- 
mitter, finely divided conducting material in a loose and free 

? 


state. 
THE **HUNNINGS»” 


DUST TRANSMITTER 


— — — 


constant contact. Incorporuted as a portion of the Electric Cir- 
cuit isa quantity of finely divided conducting material or dust, 
the movement of which varies the current. 


We are the only Manufacturers in the United States of the 
Celebrated ** Huunings English Transmitter. 


Several large exchanges are now using our Hunnines”’ Outfit. 


Complete Telephono. 


AMERICAN ELECTRIC TELEPHONE Co., 


Kokomo, Ind., U. S. A. 


In advertising you seek the buyers and 
users of goods. Electricity reaches them. 


S 
E. 8 
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SABLE ADORESS, WLLIOG PUILADELFUGA, 
ons SL 


February 12th, 


The Washington Carbon Co., 


Pittsburgh, Pa. 


Gentlemen :- | 

‘We beg 10 say in answer to your inquiry that we have, 
thoroughly tested the Helios cored carbons manufactured by your 
company, and we find them equal in every respect to the imported’ | 
Helios carbons, end vastly superior to any other cored carbon, 
made, either domestic or imported. 

We congratulate you upon your success, 

Yours truly, 
HELIOS BLECTRIC CO. 


Does not depend upon variable pressure between electrodes in |. 


HAVE you ever pondered on the desirability of 
Vil keeping closer track on the life of you: lamps, and 
@ giving the manufacturers to understand that you 
would measure random selections from each lot? If you 
did you might get better results. Poor lamps are plentiful 
by your tolerance. Take the delinquents to task. If you do 
it will result beneficially. A report recently made by a 
German Commission, who investigated the different German 
lamps, showed that lamps called 16 c. P. ran all the way from 
7 to 2; candle, and in efficiency were as low as 6.3 watts 
per candle. Poor American lamps are fully as bad. No 
Station can operate economically, no matter what grade of 
machinery is employed, if the total saving is lost many 
times over in the lamps. 
We can refer to Stations using our 3-watt lamps, whose 
burn. outs average but two per cent. per month. Give us 
your inquiries, 


Amir. Bryan-Marsh Company. se 


Electric Light Carbons, 
Carbon Motor Brushes, 
-Telephone Specialties, 
Carbon Cylinders, 

Battery Carbons. 


PHOENIX CARBON MFG. COMPANY, 


S. G. BOOKER, Superintendent, 
2134 to 2140 DeKalb Street, ST. LOUIS, MO, 


Make only the best Carbon Product, and the Lowest Prices. 


TRY US. 


For $3.00 
You can get ELECTRICITY for one year and a copy of WEBB'S 
TELEPHONE HANDBOOK. Address 


_. Electricity Newspaper, Co. 


6 Park Place, New York. 


This is what a recognized authority has to say about our 


HELIOS CORED CARBONS 


os For Direct’ and Alternating Currents. 


Sol CARBONS 
: For Series Arc Lighting. 
Motor and Generator Brushes 
Á That Excel All.Other Makes, 
BATTERY CUPS, PLATES and SPECIALTIES. 
Reduced Prices on Solid Carbons for Series Arc Lighting. 


THE WASHINGTON CARBON Co., 


Pittsburgh, Pa. 


PETC CERD ITK Vol. ix. No. 


— — me eee ee 


1896. 1896. 


We take this opportunity to wish all our friends 


A Happy New Year 


of ıncreased and continued prosperity. One of the surest ways of avoiding trouble and expense in 1896 is the use of good 
nsulation. We are pleased, therefore, to recommend the famous 


Habirshaw 


Every care is taken in their manufacture, only the best material being selected. 


wires and cables. 


| RED CORE. | _ WHITE CORE. BLUE CORE. 
INDIA RUBBER AND GUTTA PERCHA INSULATING COMPANY, 
R Main Office: GLRNWOOD Works, Yonxers, N. V. 


18 9 6. Cortlandt Street, New York City. | ; 8 9 6 
Siemens d S, Cheb Co sufian f America 


————— $ Sa. 2 Bertin, Aa vA. erde, * Al. Getersbaag. 


MANUFACTURERS OF 


Direct Current Slow Speed Multipolar Generators and Motors. 


These machines are constructed with external armatures. They have proved remarkably efficient and economical. Used 
largely in American and European Lighting and Railway Plants. Slow-speed machines, made 
for direct connection in sizes from 20 H, P. to 2,000 H, P. 


ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE: 


Maximum peripheral speed of armature with slowest engine speed. Shortest possible winding of armature. 
Greatest radiating surface 5 


Lowest it-terpal resistance of armature. 
Maximun 5 effect. 


Only 8 to 4 volts difference of potential between commutator bars. 
Greatest weight of copper per ampere of current. - Armatures cannot burn ou Great compactness. 
Correct mechanical design. (The centrifugal force is counteracted effectively by the inward pol of tbe interval field magnets. ) 


Finest quality of iron, excellent finish, absence of binding wire. 
8 years’ continuous service net one Armature has been replaced er repaired. 
WORLD’S FAIR DIPLOMA AND MEDAL FOR BEST DIRECT CONNECTED GENERATOR. 


MODERATE SPEED BIPOLAR GENERATORS AND MOTORS, 
We are building these machines in sizes from 1 H. P to 150 H. P. 


With Siemens Drum Armatures, which are copied extensively in this country. 
BEE OUE NEW CATALOGUES. CORRESPONDENCE SOLICITED. 
General Offices, Monadnock Building, Chicago. 
SALES OFFICES :—NEW YORK, American Surety Building and 136 Liberty Street; CINCINNATI, Perin Building; ST. LOUIS, Bank of Commerce Building ; MIN 
NEAPOLIS, 249 Second Avenue, South ; DENVER, 608 Boston Block ; SALT LAKE CITY, Knutsford Hotel Building ; SAN FRANCISCO, 10 Front Street. 


Over 200,000 H. P. in use for Railway. Lighting and Motor Servi. 


In 


ARCAN INCANDESCENT LAMPS 


and IRON HANGER BOARDS 


THADAMS= BAGNALL- 


RECTRIC © EIA 


GEO. R. METCALF E, 


186 LIBERTY STREET, = = NEW YORK, 
Complete Steam and Electrical Central Stations, 


Isolated, Railway and Power Plants. 


CONTRACTOR for 


Estimates. Submitted. Correspondence Solicited. 


Jan. 8, 1896 F : ae 


0: PHASE GENERATORS. 


Entirely novel in construction and having 


No Moving Wire, No Collector, Slow Speed, 
Better Inherent Regulation, | Higher Efficiency, 


than any alternatıng machine on the market. 


SELF-STARTING TWO-PHASE MOTORS, 


superior in many ways to direet current motors, 


THE BEST TRANSFORMER. 


These are the essential elements in our 


TWO-PHASE SYSTEM, 


which is the only practically completed system in operation to-day for furnishing light and power 
| from the SAME ALTERNATING GENERATOR AND CIRCUIT. 


STANLEY ELECTRIC MFG. CO., 


PITTSFIELD, MASS. — 
Western Office, No. 307 Dearborn Street, Chicago, III. 


The Royal Electric Co., Montreal, Can., are exclusive licensees for the manufacture of the S. K. C 
Svstem in the Dominion of Canada. 


STINGHOUSE ELECTRIC & MANUFACTURING CO, 


PITTSBURG, PA., 


THE LARGEST AND MOST COMPLETELY EQUIPPED ELECTRICAL MANUFACTURING ESTABLISHMENT IN THE WORLD. 


Power, Incandescent and Arc Lighting, from the same Circuits. 


We have purchased and are the SOLE OWNERS of the patents issued to Nikola Tesla for the POLYPHABE ALTERNATING SYSTEM, now . to be the most 
successful system for lighting and power purposes. 
We furnish complete lines of apparatus for the perfect equipment of ISOLATED PLANTS for Hotels, Office Buildings, Flats and Factories. 
STANDARD SYSTEMS 
for distribution of lighte and power in LARGE MANUFACTURING ESTABLISHMENTS, MILLS AND MINES. 
WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, 
the Most Durable, Economical and Efficient on the Market. 


= 


ZEW YORK, 120 Broadway. PITTSBURG, Westinghouse Bufidin CHAR 
BOSTON, Exchange Building. BUFFALO, Erie County Bank Building. SY Hes, Nc. F., . 
CHICAGO, New York Life Building. a PHILADELPHIA, frard Buildin F “ANCISCO. CAL., Mills Building. 
TACOMA, WASH., 102 S. 10th Street. ST. LOUIS, American Central Bullding. WASHINGTON, D. Ò., 1383 F. Street, N 


T 'actrical inetrument Making for] HOW TO MAKE A DYNAMO. Electric Belle, and all about them, ‘Electro-Motors; How Made and 
Am K. 0 NE Con. By ALFRED CROFTS, - ' A -S. R. BOTTONE. 196 pages, 100 How Used.—A 


i}'us stra ions. 
In this volume the whole subs § HANCBOOK FOR AMA- §f 
ject of Electric Bells is explained § TEURS AND PRACTI- ; 
in simple language, Any one J CAL MEN BY S. R. 
with an English education can § BOTTONE AND A. M. 
master it in a few hours. The § A. BEALE. -A com- 
illustrations are great helps to J plete and simple ex» 
understandine the descriptions. J planation of the 
The work begins by showing how f source ofthe power 
the force applied to Electric Bells in a dynamo and the 
is produced, and goes on to tell f method of applying | 


tains plun instructions — 


by help of which any one È A practical work for 
with an ordina 5 A and Elec- Ma 
leage of English, and | tricians, containing 
moderately handy wih numerous illustra- 
t ols, can mahe for his tions and detailed 
own enicrtainment, or for instructions for con- 
use in the study ofa gieat structing Dynamos of & 
science, alltheinstrum: nts i sizes, to produce A 
now employedin theo- the Electric Light, 


cal or Prat. ic. El ctricry, containing 96 paces : how to arrange every kind of sig- J the same, commenc- 
J from J sn Bula: ces, of genuine inform nal which can be given by elec- ing with a Simple 
H Itz Machines aid In- tion which will enable i trıcity,as well as all needed infor- § Motor, and proceed- l 
duc .on Coi's to D; na: anyone to construct a mation that belongs ti »the subject. ing to an exposition i 
mos. Eure Motors.] Dynamo either for It 1s just the book needed by mechanics who have of the ee 8, 
Telephone. Phonograph’ pleasure or profit. occasional calis upon them to mouat bells, and Bell- Thompson“ S, 4 alk- 
and Micro robbe; ; and all Large 12 mo Hangers, Lock miths, etc., who are not yet ace § er 5, Grison and other 1 
the exnerimerts ofthe great leauers in these " studies, loth, 75 ct : quainted with all the uses of the Elect ric Zell. en ree ji. 
Wheatsione, B |, P ice, Hughes, and Edisen, can, CAOLAS s 4 Clathts soe ssis ctes eee be e cta | In addition three jom 
after an attentive per us: ofthis boah. be polars 5555 a 
and repeated, 200 pages clot. post, zid.. ..75 C malo 5 ow in which the infcr. 
’ ibt tee B ma! a 1 ar american improvements. 
e 
Pei „ 5 of Bree PU 18 understood of any published Piere ane 


ELECIRICITY NEWSPAPER CO., 6 Park Place, New York. 180 Pages, Cloth, price..........75 Cts. 
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OSTON. MASS.G OLIVER ST: PHILADELPHIA PA 32N.5®5T.=:CHICACO IL 910 MASONIC TEMPLE- 


ise . DG | OL i RO L L- D R O P 


S WILCUK CO. FOREST CITY ELECTRIC WORKS, 


New Vork Address: 126 Liberty St. CLEVELAND, O. 
Western Office: 1489 Monadnock Bldg., Chicago, Ill. 


"HUV A 


TRADE 


29 CONANA > EKL 
Men WORK A FOR BOOK ON > DA ; 


WRENS LAT CARONDELET STÆ SAN RASC SAAFRANDSCOTUOLCO:* HAVANA IG CALEDELA HAAN, == 
Awarded the Grand Prize at late Paris Exposition. 


—— 


“George Cutter, 


851 The Rookery, CHICAGO, 


Sole Maker ot 


Cutter’s Lamp-Supporting Pulley. 


The MEASURE 
of cheapness is not how little you have paid, but what you 
have gotten. An incandescent lamp cannot be cheap unless 
it is good. 


The SUNBEAM lamp is made with great care. We a 
believe it is to the advantage of everyone using incandescent a at a 
lamps to buy it. We cannot give two dollars’ worth for one dollar, but Joints made absolutely tight and durable 
on the other hand we do not give fifty cents’ worth and ask a dollar. by Patent Corrugated le 
Send for our catalogue of engraved lamps, No.202b. Also ask us in Mf Med ih 
reference to our 2 C. P. and 4 C. P. round-bulb lamps for sign and decora- | Copper Gaskets. g FS „ 
tive work. , spe ood som oe 
THE SUNBEAM INCANDESCENT LAMP COMPANY, ete. Price List and Sample Free. — Tg 
100 Washington Street, CHICAGO. U. S. MINERAL WOOL CO., 


2 Cortlandt Street, New York. ; 
BOUENE & KNOWLES MFG. CO., Cleveland, O., Western Agents. 


In Insulated Wires 


We ns no „White ravens,” red bluejays or ‘‘ blue-red tangiers.” If you buy cheap rutter 
shoes or hose and they don’t last they are easily replaced. If your rubber insulation caves in, the under- 
taker may get a job, or the insurance companies may pay part of the damage. Does it pay to take 


the risk? 


BISHOP GUTTA PERCHA COMPANY, 


Factory and Office: 420-426 East 25th Street, New York. 
Steam Power Plants of High Efficiensy 


— ARE EQUIPPED WiTH—— 


"WESTINGHOUSE ENGINES. 


THREE TYPES. 


Unequalled adaptability. high fuel duty 


COMPOUND, 35 to I, 000 H. P. and moderate cost. 
STANDARD, 5 to 250 H. P. High-clars e for general 
JUNIOR, 5 to 75 H, P. A durable and 5 engine st 


CATALOGUE ON APPLICATION, 


THE WESTINGHOUSE MACHINE COMPANY, 
PITTSBURG, PA., U. S. A. 


SELLING OFFICES: 
26 Cortlandt St., New York, N. Y. 171 La Salle St., Chicago, III. 3 State St., Boston, Mass. 
Westinghouse Building, Pittsburg, Pa. 210 Drexel Building, Philadelphia, Pa. oe College St., Charlotte, N. C 
U Worderly I vildirg, Csend Ker ids. Wit. 


21-23 Fremont St., San Francisco, Cal. 259 Main St., Salt Leke City. Utah. 
All offices of the Westinghouse Electric and Manufacturing Company, and all Foreign Countries. 
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J G. BRILL COMPANY, 


— ‘PHILADELPHIA, 


i — Ss — 


— 


BUILDERS OF 


Hectric Motor Cars and Trucks, 


WESTERN OFFICE: 
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. Monadnock Block, CHICAGO. 


THE “CLARK” WIRE. 


In a Letter from the . of the Boston Fire Undecwsitere 
Union, he states 


“ A Thoreughly Reliahie and Desirable Wire in Every Respect,” 


1890 Switchboard, Railway and Motor Use, we make all sizes of stranded and Flexible Wire u 1 Cables with Clark’s 


insula 
The Clark Wire has been before the public and in use for the past nine years, and has met w’ universa: favor. Thou- 
sands of miles of this wire have been sold, and are in use throughout the United States and For nm Countries, and the de- 


mand for it ia constantly increasing because it always gives perfect satisfaction. 
The Rubber used in insulating our Wires and Cables is especially chemically ee ana will not deteriorate, oxidize 


or crack, and will remain flexible in extreme cold weather and is not affected 
arantee our Insulation wherever used, Aerial, Underground or Su AA and our net prices are as low, if not 


lower. ‘than a Any other first-class insulated Wire. 
We shall be pleased to mail Catalogues with Terms and Discounts for Quantities. 


EASTERN ELECTRIC CABLE CO., 


HENRY A. CLARK, Treas. and Gen’l Mgr. 61-65 Hampshire St., Boston, Mass. 
HERBERT H. EUSTIS, Pres. and Electrician. SEND FOR CATALOGUB. 


THE C € C ELECTRIC COMPANY, | AGENCIES. 


MANUFACTURERS OF 


BIPOLAR AND MULTIPOLAR DYNAMOS, 


Electric Appliance Co., 


CHICAGO, ILL. 


AUTOMATIC AND 
CONTROLLED Pettingell-Andrews Co., 
BOSTON, MASS. 
> COMPLETE 
) COM PLANTS Electrical Engineering Co., 
. 5 MINNEAPOLIS, MINN. 
ST. LOUIS, MO. 
ye — PLANTS. i 
een Bradford Belting Co., 
e STATION : 
ee Ne Se ES APPARATUS. ad a 
GENERAL OFFICES: vo . Phillips Insulated Wire Co 
143 Liberty St., New York. Garwood N. J, ay 
CHICAGO, Monadnock Bullding. On Central R.R. of N.J. Factory, Pawtucket, R. I. 
CRANCH OFFICES :{ BOSTON, 63 Oliver. St, OL EVEL AND, Cuvahoga Building. New York Office: 39 and 41 Cortlandt St. 


ELECTRICAL ENGINEERING CO. ELECTRIC COMPANY, 478 and 480 
Pearl Street, New York, 

c Manufacture under their own patents ARC LAMPS 

ee wm are debe are Lighting Doane 


— . automatic regu): tion, also automatic safety d3vices 


s Buckeye” Lamps. — 0. high tension are systems of all makes. 
* * z . 
ELECTRI C I T Y 55 MOTOR and DYNAMO | Mason-Maxwell Telephone Mfg. Co., 
(FREE wher 5 S; M: chi ef BR US; HES Makers of Local and Long-Distance 
iron Tori, Siani En gineering (sta- A 7 TELEPHONES, SWITCHBOARDS. &o. 
road, Bridge and e A MAIL Electric Light Carbons, SOFT CORED and Solid. p Send 86.00 for a sample of our House 
ing, P 2 — einer | English Br ane shes anoRoucaN Telephone with battery, receiver and trans- 
Send for Free Circular, stating ieee BATTERY CARBONS OF ALL SHAPES. Gode on liner a Arr work per- 


subject you wish to study 


The aS al Corresponds nce Schools 50 LAR GARBON & MFG 2 C 0 T a * PITISBURO, PA. aii Factory and Offices, Richmond, Va 


BLECTRICITY. 


Vol. ix, No. 26 


Are you Interested in 


TELEPHONES ? 


If so, you can keep posted on all advances in the art, and learn of the 


constantly increasing growth of the INDEPENDENT TELE- 


PHONE MOVEMENT 


ELECTRICITY. 


by reading 


Webb’s Telephone Hand-Book 


is valuable supplementary reading. It is the only complete and practical 
book on the subject yet published. 


For $3.00 


you ean get ELECTRICITY for one year and a copy of WE BB’S 
TELEPHONE HAND-BOOK. Address 


ELECTRICITY NEWSPAPER CO., 


6 PARK PLACE, NEW YORK. 


NOW READY. 


AMERICAN ELECTRICAL GASES. | modorn Examinations of Steam Engineors, 


A CURRENT SERIES. 
Edited by WM. W. MORRILL. Published by MAT- 
THEW BENDER, Albany, N. Y. 


Vols. 1, 2 and 8 of the series bave been published and have met with n recep- 
tion thit fully justifies the publisher in permanently continuing t'e series. the 
scope of which is to broadly cover all electrical ox-es coming bef re the courts in 
all sections of the country. 

In Vol. 2 there were 180 cases, and of these 69 pertain to the duties a'd liabili- 
ties of telegraph companies as carriers of news. In Vol. 8 the telegraph ca-es 
number 42. 

The subject of Interference of Electrical Currents, usually wade prominent in 
actions brought by telephone compauies whose weaker curre. ts are unfavorably 
affected by the powerful currents u-ed by light and power companies, is repre- 
sented by one case in Vol. 1, two : ases in Vol. 2. and ten cases in Vol. 3. 

The RIGHTS OF ABUTLING OWNERS, as affected by the maintenance of 
electrical apperatus in highways. are considered in six oases in Vol. 2, while in 
Vol. 8 there are eighteen upon that subject. 

In Vol. 8 Telegraph Companies were concerne in sixteen cases, Electric Light 
Companies iu eighteen. Telephone Companies in twenty, and Electric Railway 
Companies in twenty-five, or nearly one-fourth the w ole number of cases in the 
volume, a sarprising proportion when we recall h w recently the electric railway 
first came int» use. 

T e subject being of snch practical and inoreasing importance in its legal 


aspects, the convenience and even m eeexsity of keeping abreast of it must be evi- 


dent to the profession. 


Vols. 1, 2 and 8 are now ready. Thev are handsome books, bound in full 
leather, well annotated and thoroughly ‘ndexed. Price per vo ume, $6.00. 
Sent postpaid on receipt of : rice, by 


ELECTRICITY NEWSPAPER CO. 


No. 6 Park Place, New York. 


Practical Theory Explained and Illustrated 
BY W. H. WAKEMAN. 


12mo. Cloth. 300 Pages. 58 Chapters. 

Containing a complete list of 300 questions such as will be asked of any Engineer 
when taking examination for U. S. Government or State License, all of which are fully 
answered in the text. 

Price 82.00 
By mail, postpaid, to any part of the world. 


This book while especially adapted for engineers’ examinations is also intended as a 

practical guide to Engineers, Firemen, Boiler Makers, Machinists, and others, in daily 
ractice. 
The author being a practical steam engineer himself, well knows the wants of the 
working engineer, and has put into this work such knowledge and information as is best 
adapted to their use, making it altogether the most complete and comprehensive guide 
for the busy workers in the engine room, boiler works and machine shops that has ever 
been published. 
FOR SALE BY 


ELECTRICITY NEWSPAPER COMPANY, 


6 Park Place, New York. 


ESTABLISHED 1881. 


COLBURN 
ELECTRIC MFO. 00., 


888 Main Street, Fitchburg, Mass. 


MANUFACTURERS OF 


Incandescent Lighting, 
Electric Power ana 


prairie MACHINES. d f 


PLATING 


The Latest Designs, 
The Highest Efficiency. 


JAN. 8, 1896 MEMO ALCL. poset 


Dy he Walker Mig. 0. 


CLEVELAND, 
MANUFACTURERS OF 


Large Power Transmitting 
Machinery, 


Electric Railway Appara- 
A tus, 


Incandescent and Arc 
Lighting Machinery. 
All Classes ot Heavy Elec- 
trical Machinery. 


BRANCH OFFICES: 
913-914 Postal Telegraph Bldg., New York. 
195 Crocker Bid aan Fra nolaoo, Cal. 
34 York street. 
1606-164< Monadnock Blog... Chicago. 
5 Poman 


6 Otive 
Cou y Bank B ldg., n N. T. 

$08 Gould. Bldg. -, Atlan ta ¢ 

1 20 Betz Bldg., Philadel nia. Pa. 

416 Trost Bldg. Dalias, 


Electric Street Railway Supplies 


We carry a complete line of Railway Specialties, including 
the Billings and Spencer Drop-forged overhead material, for 
which we are the General Western Agents. 


PHAROS Commutator Segments for all Standard Machines. 
Incandescent CENTRAL ELECTRIC COMPANY, 
LAMPS. | 173-175 Adams Street, CHICAGO. 


Weston Electrical Instrument Co.,| PORCELAIN 


114 to 190 William &t,..... NEWARK, N. J., U. 8. A. E D 
INSULATORS e pe 
THE WESTON STANDARD paaa 


— 


a: oo 
Portable Direct The ILLUMINATED AND 0 i K || | 1 
Reading Bur i e 
VOLTMETERS VOLTMETERS, “SECURITY.” 
WATTMETERS INDICATORS aul e 
tor Alternating and AMMETERS. 
and Direct Ourrent and 
Circuits [soLATED PLAN? 
are the only stand- = 
ard portable VOLTMETERS = 
instruments of the and AMMETERS 
type deserving = : are the best 
this name. DIBECT READING PORTABLE WAI ImETER. oftered. 
THE PORTABLE DIRECT READING Hi MEY m v 
Wii il mT TMU rI wit WW: 09 * SS | 
100 N 
VO LT M ET E. RS A N D A M M ET E. RS 7 il | 17 HN i fll Mi 0 ih i 1 | 11 | 
: f ; : 0 e | | 
for Direct Current Circuits are recognized as THE standards il ol AAMA 
throughout the civilized world. W” CLEAT. 
THE SEMI-PORTABLE LABORATORY STANDARD INSTRUMENTS Write for New List. 
F WESTERN ELECTRIC COMPAN Y, 


Send tor New Catalogue. NEW YORK,----------------—----—---GHICAQO, 


ELECTRICITY. 


WAGNER — 


7 Switehyoaras 
ELECTRIC MANUFACTURING CO. 


ee oan 

Transtormers for all purposes. 
First in every competitive test. l 
Acknowledged by all Engineers to be the most efficient 
and most nearly perfect in mechanical design. 


Switches. 


neun 
ji TET ATARA 


+ 


0 LT. TYPE D TRANSFORMER. 
GENERAL OFFICES AND FACTORY AT ST. LOUIS, MO. 


MINN EA POLIS, 249 Second Avenue South. BUFFALO, 128 Erie Co. Bank Buildin ; ; 
CHICAGO, 1286 Monadnock Block. TORONTO, Canada, W. A. Johnson ElectricCo. 


SAN FRANCISCO, 8 Market Street. . 
BOSTON, PHILADELPHIA, SAN FRANCISCO, ST. LOUIS 


Popular Books for Students of Electricity. 


BOSTON, 620 Atlantic Avenue. 
AGENCIES 1 PHILADELPHIA, 1000 Betz Buliding. 
CINCINNATI, 161 West Pearl Street. 


STORE ROOMS: 


CORRECT OARRYING 


CAPACITY. — . S 
— — NS i, i 
ABSOLUTE UNIFORM- How To Buitp |) 7 Enin n N | 
1 HN 
ITY. DYNAMO — i | ELEGTAICITT. 
- ELECTRIC fl a | 


THE INDEPENDENT ELECTRIC C0., 


89th St. and Stewart Ave., Chicago. 


ELECTRICITY 7920$, 
WEBB’S TELEPHONE HAND BOOK 
POSTPAID FOR 3.00. 


Address, Elects icity Newspaper Co., 
. 6 Park Place, New York. 


Embracing practical hints upon power-house dy- 
namos, motor, and line construction. By Edward 
Trevert. Cloth, 12mo. $2.00 


Electric [lotor Construction for 


Amateurs. 
By Lieut. C. D. Parkhurst. 16mo., 115 pages, 
illustrated, cloth. Price, $1.00 
An excellent little book, giving working drawings. 
Practical Handbook of Electro-Plating. 


By Edward Trevert. 75 pages, limp cloth, 50c. 


Hand Book of Wiring Tables. 


For arc, incandescent lighting and motor circuits. 
Z A. E. Watson. Price, 75 cents. 


= 
— 
Quam 
= > | 
om § = | 
— * 
eo 2 | Hey Se. 
= ia ™ Everybody’s Hand Book of Electricity. How to Build Dynamo-Electric 
poe i on i y 1 d tables fi 7 
2 et Se, Ke eg ee Kade, er Machinery. 
2 8 = trations. loth, 12mo., 50 cents. aper, 25 cents. 360 complete and practical work on this gublect, 
ectri ; ages, numerous illustrations. y wa 

S, y 5 5 3 5 Cloth Trevert. With working drawings, $2.56 
kù» Á 1 on 12mo i 50 cents 

as =] l Questions & Answers about Electricit 
© T] Electricity And Its Recent Applications Q ; f Pieca or 5 
= PR By Edward Trevert. A book complete on all sub- A first book for students. heory of € 1 
— ` 2 „ Oy BGwara ire . p and magnetism. Edited by Edward T. Bubier, 2d. 
— I e jects of electricity. Price, $2.00 | Cloth, 12mo. 50 cents 
a — Electric Railway Engineering. Experimental Electricity. 


By Edward Trevert. Tells how to make batteries, 
bells, dynamos, motors, telephones, telegraphs, elec- 
tric bells, etc. A very useful book, finely illustrated. 
Cloth. Price, $1.00 


How to [ake and Use a Telephone. 
By Geo. H Cary, A.M. A thorough and practical 
work on this subject. Cloth, illustrated. Price, $1.00 


Arithmetic of Magnetism & Electricity. 


Up to date. The latest and best book on the sub- 
ject. Now ready. By John T. Morrow. M. E., and 
Thorburn Reid, M. E., A. M., Associate Members 
American Institute of Electrical Engineers. 81.00 


Sent postpaid on receipt of price. 


ELECTRICITY NEWSPAPER CO., 6 Park Place, N. Y. 


ROBERTS’ SLIDE RULE 


WIRING CALCULATOR, 


The most convenient device yet constructed for giving Size of Wire, Volt Loss, 


Area, Oarrying Capacity. eto. Vest pocket size ; leather case. Fifty cents, post- 


paid. Send orders to 


CARD 


ELECTRICITY, 6 Park Place, New York. 


GENERATOR for Powe 
Transmission or Iso- 


| lated Lighting. 
CARD Generators are all Multi- 
polar and Slow Speed. 


AGENTS WANTED IN UNOCCUPIED TERRITORY. 


75 K. W. Generator. 


THE CARD ELECTRIC COMPANY, 


CARD 


ï Reversible 


THE FOUR-TRACK 


MOTORS. 


< America’s Greatest Railroad.” 


NEW YORK CENTRAL. 


MULTIPOLAR SLOW 
SPEED STATIONARY 


Motors and Control- 


lers for Rolling Mills, Bridges 


and Traveling Cranes. 


OFFICE AND WORKS 


MANSFIELD. OHIO. 
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BPLECTRiIiCtIiT Y, 


In preparing this new Cafalosue we have been mindful of the needs of all our 


customers, and our sole aim has been to publish that which would prove helpful and 
serviceable to all who purchase electrical material of any kind. Our friends kindly 
say that we have not only achieved this purpose, but describe it as the largest, hand- 
somest and most complete electrical supply catalogue ever issued, “an encyclopedic 
of all other catalogues,” a reference book of everything electrical 


SEND A SMALL ORDER AND 
RECEIVE A COPY, 


METROPOLITAN ELECTRIC COMPANY 
186-188 FIFTH AVENUE, CHICAGO. 
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AND 


APPARATUS 


FOR LIGHT 
AND POWER, 


1894. [AANUFACTURED BY THE 


Fort Wayne ELECTRIC CORPORATION, 
Fort WAYNE. IND. | 
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BRANCH OFFICES: 


NEWYORK CITY, 115 Broadway. CHICAGO, ILL., 621 to 625 Marquette Building. 
PHILADELPHIA, PA., 907 Filbert Street. BOSTON, MASS., 17 Federal Street. 
ROCHESTER, N. Y., Powers Building. COLUMBUS, OHIO,.57 East State Street. 
SAN FRANCISCO, CAL., 18 Second Street. PITTSBURGH, PA., 405 Times Building. 
NEW ORLEANS, LA., Southern Electrical Manufacturing OMAHA, NEB., 1201 Farnam Street. 

and Supply Co. ST. PAUL, MINN., 118 Germania Life Building. 
CINCINNATI, OHIO, 402 Neave Building. ST. LOUIS, MO., 321 Security Building. 


ATLANTA, GA., 25 Marietta Street. 
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